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SAFETY INSTRUCTIONS

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

Safety Symbols

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

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

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

DANGER High Voltage

Attention : Refer to the Manual
Protective Conductor Terminal

Earth (Ground) Terminal

DANGER Hot Surface

Bl ® = B

(<]
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@ Double Insulated

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

instrument was purchased.

Safety Guidelines

General 1 Do not place heavy objects on the instrument.

Guideline Do not place flammable objects on the

& instrument.
CAUTION . _ ,
1 Avoid severe impact or rough handling that

may damage the function generator.

1 Avoid d ischarges of static electricity on or near
the function generator .

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

1 The instrument should only be disassembled by
a qualified technician.
(Measurement categories) EN 610102010(Third Edition)speciies

the measurement categorieand their requirementsas follows.The
MFG-2000 falls under category .

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

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

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

1 Measurement categoryik for measurements performed on
circuits not directly connected to Mains.
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Power Supply 1 AC Input voltage: 100 ~ 240V AC, 50 ~ 60Hz.
A Or 100 ~120V AC, 220~ 240V AC,50 ~ 60Hz
WARNING . N
(With power amplifier)

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

Fuse Fuse type: TO.5A/250V. T1A/250V (With power

A amplifier) .
WARNING Only qualified technicians should repla ce the

fuse.

=

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

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

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

Cleaning the 1 Disconnect the power cord before cleaning the
function function generator.

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

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

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

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

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



GUWINSTEK SAFETY INSTRUCTIONS

(Pollution Degree)EN 610101:2010(Third Editionypecifies
pollution degreesand their requirements as follows. The function
generator fallsunder degree 2.

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

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

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

1 Pollution degree 3: Conductive pollution occurs, or dry,mo
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipmer
is normally protected against exposure to direct sunlight,
precipitation, and full wind pressure, but neither temperature
nor humidity is controlled.

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

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

ﬁ facility or contact the supplier from which this

— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.
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Power cordfor the United Kingdom

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

NOTE: This lead/appliance must only be wired by competent persons

AWARNING: THIS APPLIANCE MUST BE EARTHED

IMPORTANT: The wires in this lead are coloured in @@ance with the
following code:

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

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

The wire which is coloured Green & Yellow must be connec_ted to the Earth
terminal marked with either the letter E, the earth symbol =) or coloured
Green/Green & Yellow.

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

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

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

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

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

10
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GETTING STARTED

The Getting started chapter introduces the
function generatords mai
up procedure and power -up.

MaAIN FEAUIES. . ettt e e e e e e 12

Panel OVeIVIBM . ...ivi it e e e n 14
MFG-2260MRA/2260MFAront Panel..............cccccc, 14
MFG-2160MR/2160MPFront Panel............covvvvvvveveieieieeeiiiieeeeeeeeeeenes 14
MFG- 2120MA/2130MFrONt PANEL.......cuvvvveivieieieieieieieeeeeeeeeeeeeeeeeeeees 15
MFG- 21102120 FroNt PANEl........vvvvvviiiieivieiiirieeeeeeeeeeeeeeeeeeeeeessesennees 15
MFG-2260M2230M Front Panel.............coevvevevevevieeeeiiiiiieieeeeeeeeenend 16
MFG-2120MA Rear Panel..........cccccceeiiiiie e, 19
MFG-2160MR/21601F/2130M Rear Panel..........ccccccccvevvviiiienennen.. 20
MFG-2260M/2230M Rear Panel...........ccccooeveiiiiii e 20
MFG-2110/2120 Rear Panel........cccoooeeiiiiiiiiicecic e 21
2 1), G 23
O G 23
DISPIAY. ..ttt 24

Setting Up the function Generator..............ococeviiiiiinnn. 25

11
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Main Features

Model
MFG-2000series specific functions
CH1 CH2 RF ]
Function With Function With Zsm;z Genergtor PDV‘_/‘?F /S’\‘lllvoeilg/aéf:;/
200MSa/sARB | 200MSa/sARB Generator (f_unctlon Amplifier Frequency.Counter
with ARB

MFG-2110 510MHZ 6
MFG2120 620MHZ 6
MFG-2120MA 620MHZ [+ [o) 6
MFG-213(M 030MHZ o} 6
MFG-2160MF 560MHZ 5 5160MHZ 5
MFG2160MR 660MHZ 5 5320MHZ 5
MFG-2230M 530MHZ 530MHZ [ 6
MFG-2260M 660MHZ 560MHZ. [+ 6
MFG-2260MFA 560MHZ 560MHZ i 5160MHZ 5 5
MFG-2260MRA 660MHZ 860MHZ. 6 5320MHZ S 5

Performance 1 DDS Function Generator series

T 1THz high frequency reso
range

20ppm frequency stability

Arbitrary Waveform Capability
200MSa/s sample rate

100MSals repetition rate

16k-point waveform length

10 groups of 16k waveform memories
True waveform output to display
User-defined output section
User-defined marker output section
DWR (Direct Waveform Reconstruction) capability
Ability to edit waveforms without a PC
-60dBc low distortion sine wave

Features Sine, Square, Ramp, Pulse, Noise waveforms

= =4 |=4 =4 -4 -4 a4 -—a A -8 -a _—a _-a A

Internal and external LIN/LOG sweep with marker
output

Int/Ext AM, FM, PM, FSK, SUM, PWM modulation
1 Burst function with internal and external triggers

=

12
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42Vpk signal ground chassis isolation

Pulse waveform with configurable rise times & fall
times

Store/recall 10 groups of setting memories
Output overload protection

Interface

USB interface as standard LAN interface (MFG-
22XX only)

4.3inch Color TFT LCD (480 X 272) graphical user
interface

AWES (Arbitrary Waveform Editing Software) PC
software

13
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Panel Overview

MFG-2260MRA/2260MFAront Panel

Et mbshnm jdxr

MFG-2160MR/2160MH-ront Panel

KBC Chr ok  x Nodg shnm jdMxFkadg o c Onvdq rvhsb

Etmbshnm jdxr QE ntsoB&O ntsOtkrd ntsoRXMB ntsots

14
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MFG- 2120MA/2130MFont Panel

KBC Chr ok  x Nodg shnm jMxkladg o ¢ Onvdgq rvhshb

INSTEK vFc-2120mA Rbgnkk Vgdd

Bg '  mmdk rdk

B e o N e e Y ]

@qqnv jdxr

TRA gnrs

Et mbshnm jdxr BGO nts@tkrd ntsoRXMB ntsots

MFG-21102120 Front Panel

KBC Chr ok’ x Nodg  shnm jHMKkladg o c Onvdg rvhsb

Rbgnkk Vgdc

Bg  mmdk rdk

@qqnv jdxr

TRA gnrs

Et mbshnm jdxr BGO ntsOt&rd ntsoRXMB ntsots

15
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MFG- 2260M/2230M Front Panel

KBC Chr ok x

Nodg shnm jHM&xtadg o ¢

Onvdgqg rvhsb

Et mbshnm jdxr

Nt sots jdTRA gnrs

BGO ntsBG% ntsdOttkrd ntsots

LCD DisplayTFT color display, 480 x 272resolution.

Function E Activates functions that
Keys appear on the bottom of the
F1~Fo LCD screen.

Operation © wco The waveform key is used to
Keys select atype of waveform.

EQDP.Q «f

CB Nexds

Q o

TSH

16

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

AMPL sets the waveform
amplitude.

Sets the DC offset.

The UTIL key is used to
access the save and recall
options, update and view the
firmware version, access the
calibration options, system
setting, Dual channel
functions and frequency
meter.
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N4
)
2

ARB is used to set the
arbitrary waveform
parameters.

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

modulation, sweep and burst
Atgs .
settings and parameters.
Preset Key The preset key is used to
Ocfr ds
recall a preset state.
Output Key The Output key is used to
turn on or off the waveform
output.
Channel (a0 B}; N d) The c_hannel select key is used
Select Kegy to switch between the four
output channels.
Output CHL1: Channel 1 output port
ports ~ CH2: Channel 2 output port
Pulse: Pulse output port
RF. RF output port
Power Turns the power on or off.
Button
USB Host USB type-A host port.
Arrow Keys Used to select digits when
editing parameters.
Scroll Wheel The scroll wheel is used to

edit values and parameters.

Decrease Increase

17
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Keypad The digital keypad is used to
enter values and parameters.
The keypad is often used in
conjunction with the arrow

keys and variable knob.

©JO10JO
OO0
OO0

18
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MFG-2260MRA/2260MFARear Panel

Onvdqg rnbjds h®@etvdg rvhsbg E@m Sqhf fdgq Lnctk > shnn

jdxr

TRA ong&@Mm RXMB Onvdg " | okheMdaq dngt s'oltosk he

MFG-2120MARear Panel

Onvdg rnbjds hmatvsdq rvhsbg E@m Sqhffdgq Lnctk shnm

jdxr

TRA ong Oonvdg "Il okhehdgq ©nsvatgs " | okheh

19
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MFG-2160MR/2160ME2130M Rear Panel

Onvdg rnbjds hmots E@M Sqhf fdgqg Lnctk shn

TRA ong&@M R X M B

20
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MFG-2110/2120Rear Panel

Onvdg rnbjds hmot s

jdxr

Trigger Please refer tothe tables on
page 23.
Sync Please refer tothe tables on
page 23.
Fan Fan.
Power Input Power input:
Socket 100~240V AC
50~60Hz. Or
100~120V AC
(” 220-240v AC
50~60Hz.

21
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Power Switch

MFG-2000 Series User Manual

Selects AC voltage: 100M.20V
Or 220V~240V.

This function can only be used
in the models with p ower
amplifier machines such as
MFG-2120MA, MFG-2260MFA,
MFG-2260MRA

The LAN port is used for

LAN Port Kem
remote control over a network
B (MFG-22XX only)
USBDevice =< USBtype-B device port is used
Port to connect the function

generator to a PC for remote
control.

Counter Input

Frequency counter input.

MOD Input Please refer tothe tables on
page 23.

Power Power Amplifier input port

Amplifier in

Power Power Amplifier out put port

Amplifier out

22
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21XX:
Terminal Function Mode
Trigger Trigger in(EXT) CH1:FSK,SWEEP,BURST
RF:ASK,FSK,PSK,BURST
Trigger out CH1:BURST
Marker CH1:SWEEP,ARB
MOD IN EXT CH1:AM,FM,PM,SUM,PWM
SYNC Sync signal output | CH1
22XX:
Terminal Function Mode
Trigger CH1/CH2:FSK,SWEEP,BURST
RF:ASK,FSK,PSK,SWEEP,BUR
ST
MOD IN EXT CH1/CH2:AM,FM,PM,SUM,B
URST
SYNC Trigger out CH1/CH2:SWEEP.BURST
Marker CH1/CH2:SWEEP.ARB
Sync signal output | CH1,CH2

23
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Display
Status tabs @

Paramter E> Waveform Display

Windows
1.000000005 kHz

AMPL 3.000 Vep Phase 0.0 *
DC oftset  0.000 Voo

[
Square | Triangle Pulse ‘ Ramp

L J
E> Soft Menu keys

Parameter The Parameter display and edit window.
Windows

Status Tabs Displays the current channel and setting status.

Waveform DisplayUsed to display the waveform

Soft Menu Keys The function keys (F1~F6) under the LCD display
correspond directly to the soft menu keys.

24
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Setting U the function Generator

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

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

Place theMFG-2000
horizontal ly,

Or tilt the stand.

Place the handle
vertically to hand
carry.

Power Up 1. Connect the power cord to

the socket on the rear panel. @‘\@

25
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2. Turn on the power switch POWER
on the front panel. ’

/ 7\\‘& !

0o0o0
\\ J))n.o

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

GWYINSTEK

Simply Reliable

Loading

The function generator is now ready to be used.

26
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QUICK REFERENCE

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

How to use the Digital Inputs..........cccooeiiiiiiiiiiiie 29
How to use the Help Menu...................ooeee . 30
Display area allocation............ccccooeviiiiiiimem e 33
Selecting a Waveform.........coooviiiiiiiiiime e 34
SQUANE WAVE......ciiiiiiiitiiee ettt 34
RAMP WAVE......eeiiiiiiiii et 34
SINE WAVE. ...ttt e et e e nnaeee s 35
PNV Y oo [V ] = Lo o HA RSP 35
ASK MOAUIALION. ... 37
FM MOQUIALION. ... 38
FSK MOAUIALION. ....cceiiiiiiiiiiiii et 39
PM MOAUIATION.......eeeieiieeiiiiieee e e 40
PSKMOAUIALION. ... 41
PWMMOAUIATION .....cceiiiiiiiiiiiieeeeteee e 42
SUM MOAUIALION. ... 43
S B P ittt ettt —————— 45
BUI ST . ——————— 47
AR . .. 49
ARBIAdd Builtin Waveform..........cccvviieeiiiiieeee e 49
ARB A POINL.....iiiiiiiiiiiiiiiiiiiiiiirereeeeeeeeeeeeeeereeersrersrereeeeerereeeseeeeeeeed 49
ARB A LINE. ... 50
ARBYI OULPUL SECHION......ceiiiiiiiiiiiie e 50
ARBI OULPUL N CYCIE.....oiiiiiiieiiiiie e 51
ARBd Output Infinite CYCleS.........ccoviiiiiiiiiie e, 52
ARBIOULPUL MAFKET. ....coiiiiiiiiiieiee el 52
ULHITY MENU ... e e 53
SV s 53
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RECAIL.....coiiiii 53
1YL= LU T I ==, 54
WaVETOIML.....cooiiii 55
ARBDISPIAY.....ceiiiiiiiiiii ettt 56
P = o | PR PRTUPRRRRRPNY 57
ARB BUIIE IN..uttiiiiiiiiiiiiiiiiiratrrerereseererresasssssssssesseesesessrererersrereree 58
ARBSAVE.......coi it aaae 59
ARBLOAA.........cci i, 60
ARBOULIPUL ... 60
MOD _(CHL/CH2) ..o 61
MOD_(SINEDDS)...cciiciiiiiiiieiiee ettt e e ee e 62
MOD_(SINEBARB)......oeiiiiiiiiieiee et 63
SWEERPR.... ..ottt 64
BUISE N CYCIE.....ieeiieiiiiie ettt 65
BUISTA GALE.......cooeiiiiieeeee e 66
UTIL_(22XX) vt eetee et en s en s a7
UTIL_(21XX)eveeeereieeeeeeeeeee ettt en st en s 70
PUISE/IRE ... aar b e aaraeebaaarararasaearees 71
Default SettingsS.......coovvveiiiiiiiiime e 2
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How to use the Digital Inputs

Background The MFG-2000has three main types of digital
inputs: the number pad, arrow keys and scroll
wheel. The following instructions will show you
how to use the digital inputs to edit parameters.

1. To select a menu item, pressthe corresponding
function keys below (F1~F6). For example the
function key F1 corresponds to the Soft key
0Sined.

2. To edit a digital value, use the arrow keys to
move the cursor to the digit that needs to be
edited.

| [rmea 1000000005 kHz |
AMPL 3.000 Vpp  Phase 00 °
DC Offset  0.000 Voo

Sine Square | Triangle ‘ Pulse Ramp Noise |

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

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

29
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How to use the Help Menu

Background Every key and function has a detailed description
in the help menu. (For example MFG-22XX series)

1. PressUTIL

TSH

2. PressSystem (F4)

s
Ce2)

3. PressHelp (F3)

. Basic Waveform

. Create Aribitrary Waveform
4. Modulation Function

. Sweep Function
6. Burst Function

. DSO Link

. Hardcopy
9. Dual Channel

e e

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

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

Create Arbitrary Provides help on creating

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

30
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Sweep FunctionProvides help on the Sweep

function.
Burst Function Provides help on the Burst
function.
DSO Link Provides help on DSO link.
Hardcopy Explains how to use the

Hardcopy function.

5. For example, select item5 to see help on the
sweep function s.

1. Keypad

2. Basic Waveform

3. Create Aribitrary Waveform
4. Modulation Function

6. Burst Function
7. DSO Link

8. Hardcopy

9. Dual Channel

— —
Select Return

31
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6. Usethe scroll wheel to navigate the help
information.

Sweep description

Type: Linear Sweep Tine: 10 mSEC
Start: 100Hz AMPL 3000 Vpp

Stop: 1kHz DG Oftset 0,000 Yoe

SWP Time: 10mS Start: 100.000000  Hz
Mark: 300Hz Stop:

Source: INT
Trig Out: Fall

(Q)\ Rotate the scroll wheel to view the signal output. ..

R
7. PressReturn to return to the
previous menu.

32
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Display area allocation

Output MFG is divided into 21 XX and 22XX two series of 10

channel models. It has mainly 4 different output channel s CH1/
CH2/ Pulse/ RF to collocate with, CH1/ Pulseis
standard configuration and CH2/ RF is optional. The
display position for CH1 is fixed and the display
position for Pulse changes depending on if the the CH2
available.

In order to effectively distinguish various channels, we
assign different color to each channel respectively.

CH1 Yellow
CH2 Blue
Pulse Pink
RF Orange
DSO Link This function is only for the 22XX series models The
procedure for switching channel is list below:
21IXX | |

EQ 1000000000 Kz
Phase 0.0

Al 3000 |
{DC Offset  0.000 Voo

22XX

FREQ 1.000000000 kHz

AMPL 3000 Wep | Phase 00 ° |

DC Offset  0.000 Voo

[4—1/FREQ—m] i

“Phase | DSOLink |

33
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Sekcting a Waveform

Square Wave

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

Output: 1. PressWaveform and o |

select Square (R).

2. Eroe/:&is?,my (F1),7+5

Input: N/A 3. PressFreg/Rate, 1 + (. . —m
KHz (F5).

4. PressAMPL followed

by, 3 + VPP (F6).

5. Press theOutput key. ()

Ramp Wave

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

Output: 1. Press theWaveform
key, and selectRamp )
(F5).

2. Press SYMFL1),5+0 guvam ——
gty )

Input: N/A 3. PresstheFreg/Rate o3 “ e
key then 1 + 0 + kHz @

(F5).
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4. Pressthe AMPL key

then 5 +VPP (F6).

5. Press the Qutput key. ( J

Sine Wave

Example: Sine Wave, 10Vpp,100kHz

Output: 1. Pressthe Waveform
key and select Sine o
(F1).

2. Pressthe Freg/Rate

k@
3. Press the AMPL key,

followed by 1 + 0
+VPP (F6).

4. Pressthe output key. ( )

AM Modulation

Input: N/A

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

Output: Pressthe MOD key and

select AM (F1).

1. Press Waveform and

et select Sine (F1).
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Input: N/A 2. Press the Freg/Rate

key, followed by 1 +
kHz (F5).

3. Pressthe MOD key,

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

4. Pressthe MOD key,

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

5. I(D|:r§;31+O+O+HZ

6. Pressthe MOD key,

select AM (F1), Depth
(F2).

7. Press8 + 0 + % (F1).
8. Press MOD, AM (F1),

Source F1), INT (F1).

9. Pressthe Output key. ()

36



GUYINSTEK QUICK REFERENCE

ASKModulation

Example: ASK modulation. 50% duty cycle. 1kHz sine carrier wave.
10Hz rate . Internal source.

Output: 1. Press MOD and then
— A select ASK(R). -
2. Press Waveform and (v u«
= L select Sine(F1).

Input: N/A 3. Pressthe Freq/Rate (..o
key, followed by 1 +

kHz (F5).

4. Pressthe MOD key,

select ASK(R2), ASK
Rate (F3).

5. Pressl+ 0 + Hz (F2) i
6. Pressthe MOD key,

select ASK(F5), ASK
Ampl(F 2).

7. Press ’ . .
04D (55). OO0 =
8. PressMOD, ASK(F5),

Source (F1), INT (F1)

9. Press theOutput key. ( )

(——
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FM Modulation

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

Output: 1.

Input: N/A 3.

38

Pressthe MOD key

and select FM (R2).

PressWaveform and

select Sine (F1).

Pressthe Freg/Rate

key, followed by 1 +
kHz (F5).

Pressthe MOD key,

select FM (R2), Shape e
(F4), Square(F2).

Press the MOD key,

select FM (R2), FM
Freq (F3).

Pressl +0+ 0+ Hz ﬁ
(F2). @
Pressthe MOD key,

select FM (R2), Freq
Dev (F2).

Press1 +0+ 0+ Hz r—W
(F3). 0 ——
Press MOD, FM (F2), (i) i I

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

FX Modulation

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

Output: 1. Pressthe MOD key

and select FSK (F3).

2. Press Waveform and

St select Sine (F1).

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

key, follow ed by 1 +
kHz (F5).

4. Press the MOD key,

select FSK (F3), FSK
Rate (F5).

5. Press 1+ 0 + Hz (F5).
6. Pressthe MOD key,

select FSK (F3), Hop
Freq (F5).

7. I(:’Fr§;31+0+0+Hz

8. PressMOD, FSK (F3),

Source (F1), INT (F1).
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Pressthe output key. ( )

Example: PM modulation. 800Hz sinusoidal carrier wave. 15 kHz
modulating sine wave. 1862 p hase devi ati on.

Output: 1.

Input: N/A 3.

40

Press Waveform and

select Sine (F1).

Pressthe MOD key

and select PM (F4).

Pressthe Freg/Rate D) ’
key, followed by 8 + 0 - @

+0 + Hz (F4).

Pressthe MOD key,

selectPM (F4), Shape _____
(F4), Sine (F1).

PressMOD, then PM -

(F4), PM Freq (F3).

k rm—
I(DFrgisl+5+ Hz
PressMOD, PM (F4), S racal

PM Dev (F5).

Press5 + 0 + Degree —
) () ()

PressMOD, PM (F4), .. Rntcbd
Source (F1), INT (F1). -
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10.Press Waveform and

select Sine (F1).

PSK Modulation

Example: PSK modulation. 50% phase deviation. 1kHz sine carier
wave. 10Hz PSK rate. Internal source.

Output 1. PressMOD and select (Coe) (NGNS

PSK(F6).

2. Press Waveform and

select Sine(F1).

Input: N/A 3. Pressthe Freg/Rate

key, followed by 1 +
kHz (F5).

4. Press the MOD key,

selectPSK (F6), PSK
Rate (R3).

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

selectPSK (F6), PSK
Phase(F2).

7. Press5+ 0 + %(F3
O E0) .

8. PressMOD, PSK(F@ .. ORJ Rnlcbd
Source (F1), INT (F1) -
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9. Press theOutput key ()

PWM Modulation

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

Output: 1. Press Waveform and
— A select Square(F2) )
| 2. PressMOD and select ( ixe
i PWM (F6)

Input: N/A 3. Pressthe Freg/Rate o) ‘ ’ ’
key, followed by @ @ @
8+0+0 Hz (F4).

4. Press the MOD key,

selectPWM (F6), P—
Shape(F4), Sine(F1)

5. PressMOD, select

PWM(F6),PWM
Freq(F3)

6. Pressl +5+ kHz (F3).
7. PressMOD, select

PWM(F6),Duty(F2)

8. Press5 +0 +% (F1 '
REENOIO] -
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9. PressMOD,

PWM(F6), —
Source(F1),INT(F1)

10. Press theOutput :
key. '

SUM Modulation

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

Output: 1. Press the MOD key,

then SUM (F5).

2. PressWaveform, and

St selectSine (F1).

Input: N/A 3. PressFreg/Rate

followed by 1 + kHz
(F5).

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

(——

5. Pressthe MOD key

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

6. Press1+0+0+Hz (me—
e
7. Pressthe MOD key

and selectSUM (F5),
SUM Ampl (F2).
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8. Press5 + 0 + % (F1). G) @ ﬁ
9. PressMOD, SUM

(F5), Source (F1), INT ux
o

10.Pressthe Output key. ( )
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Sweep

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

Output: 1. PressSweep, Start
(F3). ]

2. P 1+0 H
0

3. PressSweep, Stop

(F4).

Input: N/A 4. Pressl + MHz (F5).
5. PressSweep, Type

(F2), Log (F2).

6. PressSweep, SWP (r—
Time (F5).

7. Pressl + SEC (R).

8. PressSweep, More - | -

(F6), Marker (F3), P
ONORF (2.2, Freg

(F1).

9. (P;g;55+5+0+Hz

10.Pressthe Output key. ( )

45



GUYINSTEK MFG-2000 Series User Manual

11.PressSweep, Source

(F1), Manual (F3), P——
Trigger (F1).
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Burst

Example: Burst Mode, N-Cycle (Internally triggered), 1kHz burst
frequency, Burstcount=5,10 ms Bur st peri od,
Internal trigger, 10 us delay, rising edge trigger out

Output: 1. PressFREQ/Rate 1

kHz (F5).

2. PressBurst, N Cycle

(F1), Cycles (F1).

Input: N/A 3. Press5 + Cyc (F5).
4. PressBurst, N Cycle

(F1), Period (F4).

5. Pressl +0 + msec P
by ()
6. PressBurst, N Cycle

(F1), Phase (F3).

7. Press0 + Degree ().

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

9. PressBurst, N Cycle

(F1), TRIG set (F5), ﬁ
Delay (F4).

10.(P|:r§;s 1+ 0+ uSEC
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11.PressBurst, N Cycle SO ras o
(F1), TRIG seup (F5), e
s oot e ) e W
ONJ/OFF (F3), Rise
(F1).

12.Press theOutput key. ( )
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ARB

ARBIAdd Builtln Waveform

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

Output: 1. PressARB, Built in

(F3), Wave (F4), P
A Math(F2), use the
* scroll wheel to select
St Exporise and then
= press Select(F5).

2. PressStart (F1), 0 + = =
(A

Enter (F2), Return.

3. PressLength (F2), T
100, Enter ¢2), @
Return.

4. PressScale (F3)327, morm
Enter (F2), Return, - @
Done (F5).

ARB Add Point

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

Outpult: 1. PressARB, Edit (F2),
Point (F1), Address

(F1).

2. Press4 + 0 + Enter - -ﬁ
. q Qdst gn

(F5), Return.
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3. PressData (F2), ——— . . .
3+0+0, Enter (F5). @ @ @

ARB Add Line

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

Output: 1. PressARB, Edit (F2),
Line (F2), Start ADD

Line o
2. Pressl + 0 + Enter e e
(F5), Return. @ - -

3. PressStart Data (F2), pgwam
3 + 0, Enter (),

Return. N
4. PressStop ADD (F3), pemrsa

5 + 0, Enter (F), wackzza @

Return. T

5. PressStop Data (F4), e
1050 Enter (3,

Return, Done (F5).

ARRBIi Output Section

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

Output: 1. PressARB, Output
(F6).
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2. PressStart (F1), 0 +
Enter (F5), Return.

3. PressLength (F2), 1 +

0 + 0, Enter (),
Return.

ARRi Output N Cycle

f Dmedq Qdst gm |

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

Cycle 10.
Output: 1. PressARB,
Output(F6).

2. PressStart(F1),
O+Enter (F5),
Return(F6).

3. Press Length(F5),
1+0+0, Enter(F5),
Return(F6).

4. PressN Cycle (F4).

s
= ()
i
i

MBxbld

5. PressCycle(F1),1+0.

6. PressTrigger(F5) to
trigger the output
once.

Sqffdq |
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ARBd Output Infinite Cycles

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

Output: 1. PressARB,

Output(F6) .

2. PressStart (F1), 0 + = =
Enter (F5),
Return(F6).

3. PressLength (F2), S
1+0+0+0,Enter (F5), R @
Retum (Fo)

4. Pressinfinite(F5),
Return(F6).

ARRBiOutput Marker

Example: ARB mode, output marker, Start 30, Length.

Output: 1. PressARB, Output

(F6), Marker (F3).

2. PressStart (F1), 3+0, (g w
Enter (F5), Return. -

3. PressLength (F2), 8 + [“Kiris |
0, Enter (F5), Return.
—
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Utility Menu

Save

Example: Save to Memory file #5.

1. PressUTIL, Memory

(F1), Store (F1).

2. Choose a setting '/\‘
using the scroll wheel @

and press Done (F5).

Recall

Example: Recall Memory file #5.

1. PressUTIL, Memory

(F1), Recall £2).

2. Choosea setting '/\‘
using the scroll wheel @

and press Done (F5).
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Menu Tree

Conventions

54

Use the menu trees as a handy reference for the
function generator functions and properties. The
MFG-2000menu system is arraged in a hierarchical
tree. Each hierarchical level can be navigated with t
operation or soft menu keys. Pressing the Return ke
will return you to the previous menu level.

For example: To set the interface to USB;
(1)Press the UTIL key.

(2)The Interfa@ softkey.

(3) USB.

Level 1
Level 2
| _(3) | | |
level3 —[ GPB_ Y~ USB | LAN | Rewmn |
Gotothe

Level 4 Cloar UTIL T

Done Interface 1
Level 5

Return LAN menu
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Waveform

I
| I I I I |
[ Sine I SquareI Triangle]: Pullse I Ralmp I Noise ]

Duty f Width SYM
% nSEC %
Return uUSEC Return
mSEC
SEC
Return
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ARRBDisplay

Display

Horizon Vertical INext PageIBack Pagt{OverviewI Return ]

Start Low
Clear Clear
Enter Enter
Return Return
[LengthI High J
Clear Clear
Enter Enter
Return Return
[ Center I Center ]
Clear Clear
Enter Enter
Return Return

Zoom in Zoom in
Zoom out| Zoom out
Return Return
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ARBEdit

| I I I I |

[ Point I Line 1 Copy ]: Clear I ProtectI Return]

| | | | |

[AddressIStartADDI Start I Start I All ]

Clear Clear Clear Clear
Enter Enter Enter Enter Done
Return Return Return Return
[ Data IStart Dat% Length]: LengthI Start ]
Clear Clear Clear Clear Clear
Enter Enter Enter Enter Enter
Return Return Return Return Return
[ Return IStop ADDI Paste To]: Done I Length ]
Clear Clear Clear
Enter Enter Enter
Return Return Return
Stop Datg Done All I Done ]
Clear Return Done
Enter Return
Ret
eum [ Return IUnprotecﬂ

Done
Return Done
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ARB Built In

[ [ [ [ [ |
( Start I Length I Scale I W ave I Done I Return)

Clear Clear
Enter Enter
Return Return

58

Clear
Enter

Common
Return
Window

Engineer
M edical

AutoElec
Select

Return
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ARBSave

| I I |

[ Start :[ Length]:Memory]: USB I Return]

| | |

Clear Clear Select Select
Enter Enter Return
Return | Return @

New Foldei’

Enter Char
Back Space
Save
Return

Enter Char
Back Space
Save
Return

& The partkhew foldeHisted below- is only available
Note in the MFG22XXseries.
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ARBLoad

Load
|

[MemoryI USB I To I Done I Return]
Select Select
Return Return

ARBOutput

ARE

Chatgnat

I

[ Statt I Length I Matker 1 Rehurn ]

Clear Clear Start
Enter Enter Length
Fetun Feturn Return
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MOD_(CH1/CH?2)

LNC

|
| | | | | |
[ Ai\/l 1 F|M 1 F|SK ]: P|M ]: SL|JM ]: PVIVM ]

[ Sourcel Sourcel SourceI SourceI SourceI Source]

Int Int Int Int Int Int
EXT EXT EXT EXT EXT EXT
Return Return Return Return Return Return
[ Depth ]:Freq Dev]: Hop FrquPhase De]{SUM Ampl Duty ]
% UHz UHz Degree % %
Return mHz mHz Return Return Return
Hz Hz
kHz kHz
MHz MHz
Return Return
[AM Freql FM Freq]:FSK Ratel PM FrquSUM Fre(iPWM Frea
mHz mHz mHz mHz mHz mHz
Hz Hz Hz Hz Hz Hz
kHz kHz kHz kHz kHz kHz
Return Return Return Return Return Return
[ Shape ]: Shape ] [ Shape I Shape I Shape ]
Sin Sin Sin Sin Sin
Square Square Square Square Square
Triangle Triangle Triangle Triangle Triangle
UpRamp UpRamp UpRamp UpRamp UpRamp
DnRamp DnRamp DnRamp DnRamp DnRamp
Return Return Return Return Return

[ Return I Return I Return I Return I Return I Return]
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MOD_(SineDDS)

LNC

| | | | | |
[Ai\AIATKIF;\AIFTKIP|MIPTK]

[ Source]: Source]: SourceI SourceI Source]: Source]

Int Int Int Int Int Int
Return EXT Return EXT Return EXT
Return Return Return
[AM Depth]:ASK Ampﬂ: Freq DevI Hop Frqu PM Dev ]:PSK Phas]
% mVPP uHz uHz % Degree
Return VPP mHz mHz Return Return
Return Hz Hz
kHz kHz
MHz MHz
Return Return
[MOD Tim{ASK RateIMOD Tim{FSK Rat{MOD Tim{PSK Rat%
uUSEC mHz USEC mHz uSEC mHz
mSEC Hz mSEC Hz mSEC Hz
Return kHz Return kHz Return kHz
Return MHz Return
Return
[ Shape I Return I Shape I Return I Shape I Return ]
Sin Sin Sin
Square Square Square
Triangle Triangle Triangle
UpRamp UpRamp UpRamp
DnRamp DnRamp DnRamp
Return Return Return
Return Return Return
A This functionis for selecting the modulation
Note function of SineDDSunder RF waveforms.
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MOD_(SineARB)

LNC

FM I FSKI PM ]:PWM

| | | |

[ SourceI SourceI Source:[ Source]

Int

Int Int Int
Return EXT Return Return
Return
[Freq Dev]: Hop Freq]: PM Dev]: Duty ]
uHz uHz Degree %
mHz mHz Return Return
Hz Hz
kHz kHz
MHz MHz
Return Return
[ FM FrquFSK Rat{ PM FrquPWM Fre(}
mHz mHz mHz mHz
Hz Hz Hz Hz
kHz KHz kHz kHz
Return MHz Return Return
Return
Shape [ Shape ]: Shape ]
Sin Sin Sin
Square Square Square
Triangle Triangle Triangle
UpRamp UpRamp UpRamp
DnRamp DnRamp DnRamp
Return Return Return

[ Return ]: ReturnI ReturnI Return]

& This functionis for selecing the modulation function
Note of SineARBunder RF waveforms.
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SWEP

|
| | | | | | -

[Source]: Type :[ Start :[ Stop ]:SWP Tim{ More ]

I I I I I I

Int Linear uHz uHz mSEC Span
EXT Log mHz mHz SEC —
Return Hz Hz Return mHz
kHz kHz kiz
Z
MHz MHz MHz
Return Return Return
Trigger UHz
Return mHz
Hz
MHz

Return

Marker

Freq

uHz
mHz

kHz

MHz
Return

ON/OFF
Return

Return
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Burst-N Cycle

| I I I I |

[ Cycles:[ Infinite ]: Phase]: Period ]:TRIG Setu}: Return]

I

Clear | usec | int
Degree | mSEC
Return SEC EXT

Return

Clear

Cyc
Return

Rise
Fall
Return

Manual

Trigger
Return

Delay

nSEC
uSEC
mSEC
SEC
Return

TRIG out

Rise
Fall
ON/OFF
Return
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Burstd Gate

B urst

G ate
Polarity Phase Return ]
Pos Clear
Neg Degree
Return Return
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UTIL (22XX)

[ MemoryI Interfacel Cal I SystemI Dual Ch I Counter]

[ Store I USB ISeIfTestIHardCop;I Freq CpII State ]

Done ON
Return OFF OFF
Return
Offset
uHz
mHz
Hz
kHz
MHz
Return
. Enter
Return
[ Recall I LAN I SolfwareI Languag{ Ampl Cpl ][ Gate Time]
Done - English OFF 0.01sec
Retm T on  otse
Return Return 1sec
10sec
Upgradg Return
Select
Return

[ DeIeteI ReturnI Return I Help ITrackingI Return]

Done Select OFF

Return Return On
Inverted
Return

—

Delete ALL [ Beep ISyncInt
Done
Return .
(e | reor
Return

—
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LA

Z

I
[ RemoteI Config I Done I Return]

IP Addr

< > g
JERE
5 T o

Done
Clear
Return

Z
@
o
<
7]
=

Done
Clear
Return

GateWa

Done
Clear
Return

Done
Return

HostName|

Enter Char
Done
Return

Done

Py
D
—
c
=
S
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(]

[ [ [ [
[Power OV\IDis Option{ Sync OUT| Return ]

\.

Last
Default
Return

l DISpIay 1 CH1

OFF CH2
ON CH1 Mark
CH2 Mark
Return

Contrast

i

%
Return

l Return
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UTIL (21XX)

TSHK

I
| I I |
[ Memory]: Interface]: Cal. ]: System
I I | |
[ Store :[ USB I Self Test]:HardCop;]

Done
Return

[ Recall :[Baud Rat}; Solfware]: Languag%

—

Done 9600 English
384K eturn
57.6k
Return P9

Select
Return

[ Delete:[ Return]: Return ]: Help

—/

Done Select
Return Return
Delete ALL| Beep
Done
Return
Low
Middle
High

Return
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CH1/CH2

&Note

PulséRF

( CHuCH2)

| | ®
[ Load I Phase IDSO Link]
50 OHM 0 Phase CH1
High 2 Sync Int CH2
Return Degree Search
Return Return

The partEDSO Linkgisted below- is only available
in the MFG22XXseries.

&Note

I @ | ®
[ Load I Phase IDSO Link]
500OHM 0 Phase RF
High Z Sync Int Search
Return Degree Retum
Return

- means that phase function is not available on RF
channel and- meansDSOHink function is not
available on Pulse channel. DSk is only available
on the RFchannelof MFG-2200X series
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The Preset key is used to restore the default panel

MFG-2000 Series User Manual

settings. e

Output Settings Function Sine Wave
Frequency 1kHz
Amplitude 3.000Vpp
Offset 0.00V dc
Output units Vpp
Output terminal 50V

Modulation

(AM/ ASKFM/FS

K/IPM/ PSKSUM) Carrier wave 1kHz sine wave

Modulation wave
AM depth

ASK amplitude
ASK frequency

FM deviation

FSK hop frequency
FSK frequency

PM phase deviation
PSKphase
PSKfrequency
SUM amplitude

Modem status

PWM Modulation Carrier wave

72

Modulation wave
PWM duty cycle

100Hz sine wave
100%

500mVpp

10Hz

100Hz

100Hz

10Hz

180 &

180 é

10Hz

50%

Off

1kHz Square wave
20kHz sine wave
50%
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Sweep

Burst

System Settings

Trigger

Calibration

Modem status

Start/Stop frequency
Sweep time
Sweep type

Sweep status

Burst frequency
Ncycle

Burst period

Burst starting phase

Burst status

Power off signal
Display mode
Error queue
Memory settings
Output

Trigger source

Calibration Menu

off

100Hz/1kHz
Ims

Linear

Off

On

On
Cleared
No change
Off

Internal (immediate)

Restricted
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OPERATION

The Operation chapter shows how to output basic
waveform functions. For details on modulation,
sweep, burst and arbitrary waveforms, please see
the Modulation and Arbitrary waveform chapters
on pagesll7and 218

CH1/CH2 Channel..........coooiiiiiiiiiiiiimecieieieenee B
SeleCt Channel.........cccooiiiiiii e 76

Setup 8 WaVETOrM......cooiiiiiiiiiiee e 76

Sine Waveform........ccccivoviiiiiceceeee e sssmeeee e D

Square Wat@m............ccoooe oo, 7

Triangle Waveform.........cccoocvveiiceceee e 79

Pulse Waveform..........cccvviiiiiiieeceeeeee e 79
RampWaveform.........ccoccveiiiiieeeeeciiee e 81

NOise Waveform........ccccoviiiiiiieeeeee e 82

Setting the LOAM.......cooiiiiiiiiiieie e 83
Setting the FreqQUENCY........coiiiiiiiiiiee e 85
Setting the AMPlitUde.........coooiiiiiiii e 86
Setting the DC @SEL..........ueiiiiiiiiiiiiiieeeie e 87
Setting the PRase..........ooiiiiiiiiieeee e 88

RFE Channel .. ... 90
Setup RF WaVETOIML.....cooiiiiiiiii e 90

SiNE WaVETOIML......oeiiiiiie et 91
Square WavefOrm........oocuviiiiiie et 92

PUISE WaVETOIML....coiiiieiiiit e 93

RaMP WaVETOIM........oiiiiiiieiiie et 95

NOISE WaVETOIMNL......viiiiiiiiieiee et 97
Setting the Load.........cueviiiiiiiee e 97
Setting the FreqUENCY........coocuviiiiiiiec e 98
Seting the AMPITUTE..........cooiiiiiiii e 99
Setting the DC OffSeL.....cccuiiiiiiiii e 100
PulseChannel..............oooe 102
Setup Pulse Waveform...........ccccviiiiiiiiien e 102
Setting the Pulse DUty TiMe........coooiiiiiiiiieiee e 103
Setting the Pulse Width............coeiriiiiiiie e 104
Setting the Pulse Leading Edge Time.........ccocovviiieeiieee e, 106
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Setting the Pulse Trailing Edge Time........ccccceeeviiiiiieee e 107
Setting the Load.........ccoiiiiiiiiiiie et 109
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CH1/CH2 Channel

As the MFG-2000 Seriseare multi channel models, the desired

output channel must first be selected before assigning the operation
for that channel.

SelectChannd

Panel Operation 1. Press the CHlor CH2 21XX
or CH1/ CH2 key. 22XX

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

In the screen shotbelow, CH1 is selected.

FREQ 1.000000000 kHz
AMPL 3000 Vpp |Phase 00 °
DC Ofiset  0.000 Ve

Setup a Waveform

The MFG-2000seriescan output 6 standard waveforms: sine,
squaretriangle, pulse, ramp and noise.

Sine Wavéorm

Panel Operation 1. Press the Waveform key.
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FREQ 1.000000005 kHz
AMPL 3000 Vep |Phase 00 °
DC Offset  0.000 Voo

2. PressF1 (Sine)to create a $ne

waveform .
Parameter 3. To setthe parameter
settings Load/ Frequency/ Amplitude / DC Offset/

Phase,please refert topage 83 - 89.

Square Wavéorm

=

Panel Operation

Press the Waveform key.

FREQ 1.000000005 kHz
AMPL 3000 Vep |Phase 00 °
DC Offset  0.000 Voo

2. PressF2 (Square) to create a

square waveform.
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3.

5.

Press F1 (Duty). The Duty

parameter will be
highlighted in the paramete r
window.

FREQ 1.000000000 KkHz
AMPL 3000 V¥pp |Phase 00 °
DC Offset  0.000 Voo

DUTY 50000 %

There aretwo ways to set its
value :

a, Use the arrow keys and

scroll wheel
0JO.

b, number pad to enter the ©)

Duty range. ®
Yol

Press F5 (%) to select %

units.

RangeDuty 0.01%~99.9%%(limited by the

current frequency setting

To setthe parameter
Load/ Frequency/ Amplitude / DC Offset/
Phase, please refert topage 83 - 89.
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Triangke Waform

Panel Operation 1. Pressthe Waveform key.

FREQ 1.000000005 kHz
AMPL 3000 Vep |Phase 00 °
DC Offset  0.000 Voo

2. PressF3 (Triangle) to create
atriangle waveform.

FREQ 1.000000000 KkHz
AMPL 3000 Vpp |Phase 0.0 °
DC Offset 0.000 Yoo

+
Iffsut
*

Parameter 3. To setthe parameter
settings Load/ Frequency/ Amplitude / DC Offset/
Phase, please refert tgpage 83 - 89.

Pulse Waveform

Panel Operation 1. Press the Waveform key.
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FREQ 1.000000005 kHz
AMPL 3000 Vpp |Phase 00 °
DC Offset  0.000 Voo

2. PressF4 (Pulse) to create a

pulse waveform.

Parameter 3. Press F1 (Widh). The Width
settings parameter will be highlighted

in the parameter window.

FREQ 1.000000000 KHz
AMPL 3000 V¥pp |Phase 0.0 °
DC Offset  0.000 Yoo

WIDTH 500.000 uSec

4. There aretwo ways to set its

9

value :

a,Use the arrow keys and

scroll wheel
®

b, number pad to enter the (©JOXO)

Duty range. O]
®

Press R~F5 choose the unit ~ =
range. (e1 ) (ea )
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& RangePulse Width * 20ns(limited by the
current frequency setting

5. To set parameter

Load/ Frequency/ Amplitude / DC Offset/
Phase please refer to page 83- 89.

Ramp Waveform

Panel Operation 1. Press theWaveform key.

FREQ 1.000000005 kHz

AMPL 3000 Vep |Phase 00 °
DC Offset  0.000 Voo

2. PressF5 (Ramp) to create a

ramp waveform .

Parameter 3. Press F1 (SYM). The SYM

settings parameter will be
highlighted in the parameter
window.
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Noise Waveform

MFG-2000 Series User Manual

FREQ 1.000000000 kHz
AMPL 3000 V¥pp |Phase 0.0 °
DC Ofiset 0000 Voo

SYMM 500 %

set
—

Il Return !

There aretwo ways to set its
value :

a,Use the arrow keys and

scroll wheel

©
b, number pad to enterthe & (O ©
Duty range. @)

®
Press F5 (%) to choose % %
units.
RangeSymmetry 0%~100%

To set parameter
Load/ Frequency/ Amplitude / DC Offset/
Phase please refer topage 83 - 89.

Panel Operation 1.

82
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2.

Parameter 3.
settings

Setting theLoad

OPERATION

FREQ 1.000000005 kHz
AMPL 3000 Vep |Phase 00 °
DC Offset  0.000 Voo

"“Ramp Noise

PressF6 (Noise) to create a i d E5

noise waveform .

AMPL 3000 vpp |
DC Ofiset  0.000 Voo

zet
j—1/FREQ—m i

|| Triangle || Pulse | Ramp I Noise

To set parameterLoad/ Amplitude / DC Offset,
please seepage 83 - 87.

Panel Operation 1.

Press the CHlor CH2 or 21XX
CHIL/CH2 key. 22XX
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FREQ 1.000000000 kHz
AMPL 3000 V¥pp |Phase 00 °
DC Offset 0.000 Yoo

" Phase || DSO Link |

Load

Paramete 2. Load setting. Select the corresponding
settings channel and then pressF1(Load) to
enter the following interface.

FREQ 1.000000000 kHz
AMPL 3000  Vpp | Phase
DC Ofiset 0000 Voo

“Zoorm | Highz | Return |

“Highz |

& AMPL istwice underHigh Z loadng than that at50
ohm. Users can clkck bad setting statefor each
channel inUTIL.

3. Press theF1(500HM) or F2(High Z) to
set the Load value.
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Setting the Frequency

Panel Operation 1. Press theFREQ/Rate key.

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

FREQ 1.000000000 kHz
AMPL 3.000 V¥pp |Phase °
DC Ofiset 0000 Voc

Parameter 3. There aretwo ways to set its

settings value : @
a,Use the arrow keys and
scroll wheel

b, number pad to enter the
Duty range.

Choose a frequency unit by ~

pressing F2 ~F6. (D
& Range Sine wavele Hz~320MHz(max)

Square wavdeHz~25MHz (max)
Pulse wavele Hz~25MHz (max)
Ramp waveleHz~1MHz
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Setting the Amplitude

Panel Operation 1. Press theAMPL key.

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

Crll | FREQ 1.000000000 kH=z
AMPL 3000 ¥pp |Phase 0.0 °
DC Ofiset 0.00 Yoo

=t

}q-u'F G &
N o i
Parameter 3. There aretwo ways to set its
settings value :
a,Use the arrow keys and
scroll wheel
0JO.
b, number pad to enter the o
Duty range. [0)O)
®
Choose a unit type by L~
pressing F2~F6. (F2 ) [(re )
& 50Y o4d High Z
Range ImVpp~10Vpp 2mVpp~20Vpp

Unit Vpp, Vrms, dBm
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Setting the DC Offset

Panel Operation 1. Press the DC Offset key.

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

cill [FRE@  1.000000000  KkHz
AMPL 3.000 V¥pp|Phase 0.0 °
DC Ofiset 0.00 Voo

DCoffset

j—1/FRED —m| i

settings value :
a,Use the arrow keys and
scroll wheel

Parameter 3. There aretwo ways to set its @

b, number pad to enter the
Duty range.

Press 5 (mVDC) or F6 (VDC)
to choose a voltage range.

& 50Y oad High Z
Range +5Vpk +10Vpk
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Setting thePhase

Panel Operation 1. Pressthe CHlor CH2 or 21XX
CHL/CH2 key. 22XX

FREQ 1.000000000 kHz

AMPL 3000 ¥pp  |Phase 00 °
DC Ofiset  0.000 Vo

Parameter 2. Phase setting. Select the corresponding channel
settings and then press F5(Phase)

FREQ 1.000000000 kHz
AMPL 3000 Vpp |Phase 0.0 °
DC Offset 0000 Voo

f—1/FREQ—m] i

“0Phase | Sync Int | | Degree | Return |

3. There aretwo ways to set its

value :

a,Use the arrow keys and scroll

wheel
0JO.

b, number pad to enter the Duty ©)]

range. 0)JO)
®
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Press F5 Degree) to choosethe -

units.

& There are two quick operations to enter the phase
setting interfacé

The current channel phase is set to zero
Set the phase o€H1/CH2to zero
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RFChannel

As the MFG-2000 Seriseare multi channel models, the desired
output channel must first be selected before assigning the operation
for that channel. RF waveforms are devided into both Sine-DDS and
Sine-ARB. The sampling rate for both wavefroms is different, the
corresponding modulation is different as well. The Sine-DDS
supports up to 320MHz sine wave output.

Setup RFwaveform

Panel Operation 1. Press thePulse/RF key to Select RF

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

In the screen shot below, RFis selected

| FREQ 1000000000  KkHz
AMPL 100 Voo
DC Offset  0.000 Yos
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Sine Waveform
Panel Operation 1. Press theWaveform key.

Parameter
settings

2.

3.

| FREQ 1.000000000 kHz

AMPL 100  V¥pop |
DC Offset  0.000 Yoe

PressF1 (SineDDS) to create
a Sine-DDS waveform or —
PressF2 (Sine-ARB) to create @

a Sine-ARB waveform.

To set parameter
Load/ Frequency/ Amplitude / DC Offset,
please seepage 97 - 101

A

The nodulation functionfor SineDDS, RF are
AM,ASK,FM,FSK,PM,PSK and ifsper frequency
limit 160MHz (MFG2XXXMF)/ 320MHz (MFG
2XXXMR).

The modulation functionfor SineARB,RFare
FM,FSKPM,PWMand it upper frequency limit
depends on models. Please refer to CH1 of chapter
"specification” for detailed upper frecuency limit.
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SquareWavdorm

Panel Operation 1. Press theWaveform key.

| FREQ 1.000000000 KkHz
AMPL  1.00 Yop
DC Ofiset 0.000 Yoo

2. Press B (Square) o create a
square waveform. W
Parameter 3. Press F1 (Duty). The Duty

settings parameter will be
highlighted in the parameter
window.

| FREQ 1.000000000 kHz
AMPL 1.00 vpp
DC Offset 0.000 Yoo
DUTY  50.000 %

- >
Return
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4. There aretwo ways to set its

PulseWaveform

9,

value :
a,Use the arrow keys and
scroll wheel

b, number pad to enter the
Duty range.

[©)0J0J0
(0J010J0
@O0

Press R (%) to select %

units. :

RangeDuty 0.0126~99.9%%(limited by the
current frequency setting

o=

To set parameter
Load/ Frequency/ Amplitude / DC Offset,
please seepage 97- 101

Panel Operation 1.

2.

Press theWaveform key.

| FREQ 1.000000000 kHz
AMPL 1.00 Yep
DC Offset 0.000 Yoo

Press F (Pulse) to create a

triangle waveform.
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3. Press F1 (Width). The Width

| FREQ 1.000000000 KkHz
AMPL 100 wvop |
DC Offset  0.000 Voe
WIDTH 500.000 uSec

parameter will be highlighted
in the parameter window.

| FREQ 1.000000000 kHz
AMPL 100 Vep |
DC Offset 0.000 Yoe
WIDTH 500.000 uSec

4. There aretwo ways to set its

value :

a,Use the arrow keys and

scroll wheel
0JO.

b, number pad to enter the ©)]

Duty range. o
OO®

Press R~F5 choose the unit [l ~ e

range. (e1 ) (Es )
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& Pulse WidthRange * 20ns(limited by the
current frequency setting

5. To set parameter

Load/ Frequency/ Amplitude / DC Offset,
please £e page97- 101

Ramp Waveform

Panel Operation 1. Press theWaveform key.

| FREQ 1.000000000 kHz
AMPL  1.00 Ypp
DC Offset 0.000 Voo

2. PressF5 (Ramp) to create a

ramp waveform .

| FREQ 1000000000  kHz
AMPL 100 vop |
DC Offset  0.000 Yoo
SYMM 500 %

( i
Return
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3.

Press F1 (SYM). The SYM

parameter will be
highlighted in the parameter
window.

| FREQ 1,000000000 kHz
AMPL 100 W¥ep |
DC Offset  0.000 Yoe
SYMM 500 %

Return

There aretwo ways to set its
value :

a,Use the arrow keys and

scroll wheel
b, number pad to enterthe & ® ®
Duty range. O]

®
Press B2 (%) to choose % A (F2 |
units.
SymmetryRange 0%~100%

To set parameter
Load/ Frequency/ Amplitude / DC Offset,
please seepage 97- 101
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Noise Waveform

Panel Operation 1.

Parameter 3.
settings

Setting theLoad

Press theWaveform key.

RE I
AMPL 1.00 Vep
DC Offset  0.000 Yoc

. PressF6 (Noise) to create a Vnfrd

ramp waveform .

To set the valuce ofLoad/ Amplitude / DC
Offset, please segrage 97 - 101

Panel Operation 1.

Press thePulse/RF key.

" | FrEQ 1.000000000 KHz
AMPL 100 ¥pp
DC Offset  0.000 Yoo

"DSO Link |
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Parameter 2. Load setting. Select the corresponding
settings channel and then pressthe F1(Load).

| FREQ 1.000000000 kHz
AMPL 100 vep |
DC Offset  0.000 Yoo

a00HM | Highz | Return |

3. Press theF1(500HM) or F2(High Z) to @
set the Load value.
igh

A AMPL istwice underHigh Z loadng than that at50
ohm. Users can checlkolad setting statefor each
channel inUTIL.

Setting the Frequency

Panel Operation 1. Press theFREQ/Rate key.

2. The FREQ parameter will become highlighted

in the parameter window.

| FREQ 1.000000000 kHz
AMPL 100 vep |
DC Offset  0.000 Yoo
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3. There aretwo ways to set its

9,

value :
a,Use the arrow keys and
scroll wheel.

b, number pad to enter the
Duty range.

OJOJOJO]
OO0
(©JOJOJO)

Choose a frequency unit by ~

pressing F2~F6.

A

Range

Sine wave  1g¢Hz~320MHz(max)
Square wave 1le Hz~25MHz (max)
Pulse wave 1eHz~25MHz(max)
Ramp wave 1legeHz~1MHz

Setting the Amplitude

Panel Operation 1. Press theAMPL key.

2. The AMPL parameter will become highlighted

in the parameter window .

FREQ 1.000000000 kHz
AMPL 100  ¥pp |
DC Offset  0.000 Yoo
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3. There aretwo ways to set its

9,

value :
a,Use the arrow keys and
scroll wheel

b, number pad to enter the
Duty range.

[©)0J0J0
(0J01010
@O0

Choose a unit type by ~ SN

pressing F2~F6. [[ F2 ) (Cre)
& 50Y oad High Z

Range ImVpp~10Vpp 2mVpp~20Vpp

Unit Vpp, Vrms, dBm

Setting the DC Offset

Panel Operation 1. Press the DC Offset key.

2. The DC Offset parameter will become

highlighted in the parameter window.

| FREQ 1.000000000 kHzZ
AMPL 100 Vvep |
DC Offset  0.000 Yoo

mvoc |
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3. There aretwo ways to set its

9,

value :
a,Use the arrow keys and
scroll wheel

b, number pad to enter the
Duty range.

OJOJOJO]
OO0
(©JOJOJO)

Press 5 (mVDC) or F6 (VDC) (ke B
to choose a voltage range.

& 50Y oad High Z
Range +5Vpk +10Vpk
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PulseChannel

As the MFG-2000 Seriseare multi channel models, the desired
output channel must first be selected before assigning the operation
for that channel.

Setup Pulsewaveform

Panel Operation 1. Press thePulse or Pulse/RF 21XX
key to Select Pulse 22XX

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

In the screen shot below, Pulse is selected

For 21XXmodel for 22XXmodel

| Pulsc [FREQ  1.000000000  kHz
AMPL 1000 ¥pp | Phase 0.0 °

DC Offset 0.000 Voo
DUTY 62000 %
Lead Edye 10

TrailEdge 10 njec

PULSE | FREQ 1000000000 kHz
AMPL 2500 VDpp | Phase 0.0 °
DC Ofisel  0.000 Voo

- —

& Thedisplay locationfor Pulse channeére differentin
the 21XXand 22XXseriesdevice.We takethe 22XX
illustration as examplédn the following context
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Seting the Pulse Duty Time

Instead of setting the pulse width of the pulse, the duty of the pulse

can be set. The settable duty times depend on thdeading & trailing

edge time settings, as defined below:

Pulse Duty Cycle O 100 Mi niiothum Pul s«
Pulse Duty Cycle < 100x(1-Minimum Pulse Width=Pulse Period)

Panel Operation 1. Press theWaveform key.

FREQ 1.000000000 kHz

AMPL 2000 Vpp |Phase 0.0 °
DC Offset 0.000 Yoo
WIDTH 500000 usec |

2. Press H (DUTY). The DUTY
parameter will be highlighted
in the parameter window.

Sl

PULSE | FREQ 1.000000000 kHz
AMPL 2000 V¥pp |Phase 00 °
DC Offset  0.000 Voo

DUTY 50000 %

103



GUYINSTEK MFG-2000 Series User Manual

3. There aretwo ways to set its

9,

value :
a,Use the arrow keys and
scroll wheel

b, number pad to enter the
Duty range.

[©)0J0J0
(0J01010
@O0

Press 5 to choose the % unit.

& Duty Range  0.01%~99.9% (limited by the
current frequency setting

4. To set parameter
Load/ Frequency/Amplitude/DC
Offset/Phase, please see page09- 113

Setting the Pulse Width

The pulse width settings depend on the rise & fall time settings or

the edge time setting and the period settings, as defined below:
Pulse Width O Mini mum Pulse Width
Pulse Width < Pulse Period - Minimum Pulse Width

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

:(— Period

Rise time Fall time

Panel Operation 1. Press theWaveform key.
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2. Press R (Width). The Width

parameter will be highlighted
in the parameter window.

PULSE | FREQ 1.000000000 kHz
AMPL 2000 V¥pp |Phase 0.0 °
DC Offset 0.000 Voo

WIDTH 500.000 uSec

“Wwidth | nseCc | useC | mSec |

3. There aretwo ways to set its

value :

a,Use the arrow keys and

scroll wheel @ ®
OXOXO)

b, number pad to enter the ©JOXO)

Duty range. oJoJo
CO®

Press R~F5 choose the unit ~

range. (1) (Ea )

& Pulse WidthRange ~ * 20ns(limited by the

current frequency setting

4. To set parameter
Load/Frequency/Amplitude/DC
Offset/Phase, please see pagel09- 113
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Setting the Pulsd.eadingedgeTime

Panel Operation 1. Press theWaveform key.

2. Press F3 Lead Edge). The

Lead Edge parameter will be
highlighted in the parameter
window.

PULSE | FREQ 1.000000000 kHz
AMPL 2000 Vpp |Phase 00 °
DC Offset 0.000 Yoo

WIDTH 500.000 uSec

" nsEC usSEC mSsEC | f Return |

3. There aretwo ways to set its

9

value :

a,Use the arrow keys and

scroll wheel
®

b, number pad to enter the ® ®

Duty range. ©)
®

4. Press A~F3to choose the ~

unit range. 0

:

5. Repeat the above steps for the opposite edge
time.
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& Minimum * 10nglimited by the current
LeadingRange frequency and pulse width
settings)
Edge time Leading Edge Tim& 0.625 x

Considerations Pulse Width

6. To set parameter
Load/Frequency/Amplitude/DC
Offset/Phase, please see pagd09- 113

Setting the Pulsdrailing EdgeTime

Panel Operation 1. Press theWaveform key.

2. Press F4 Trail Edge). The

Trail Edge parameter will be
highlighted in the parameter
window.

PULSE | FREQ 1000000000 KkHz T_
AMPL 2000 vpp |Phase 0.0 °
DC Offset 0000 Yoe

e e nn Wl
WIDTH 500.000 u3ec i T "

uSEC mSEC | " Return |
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3. There aretwo ways to set its

9,

value :
a,Use the arrow keys and
scroll wheel

b, number pad to enter the
Duty range.

[©)0J0J0
(0J01010
@O0

Press A~F3to choose the ~
unit range. (E2 )
4. Repeat the above steps for the opposite edge
time.
& Minimum * 10nSlimited by the current

Tariling Edge  frequency and pulse width
time Range settings)

Edge time Trailing Edge TiméJ 0.625 x
Considerations Pulse Width

5. To set parameter
Load/Frequency/Amplitude/DC
Offset/Phase, please see pagd09- 113
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Setting theLoad

Panel Operation 1. Press thePulse or 21XX
Pulse/ RF key. 22XX

FREG 1.000000000 kHz T

AMPL 2000 Vpp |Phase 00 °
DC Offset 0.000 Yoo
WIDTH 500,000 uSec i
et

Phase

Parameter 2. Load setting. Select the corresponding
settings channel and then pressthe F1(Load) .

FREQ 1.000000000 kHz
AMPL 2000 Vpp |Phase 00 °
DC Offset 0.000 Yoo

WIDTH 500.000 uSec

Loabie  Wonses g
Toibie  wosee [ g

“Soomm | Highz | Return |

3. Press theF1(500HM) or F2(High Z) to @
set Load value.
igh

& AMPL istwice underHigh Z loadng than that at50
ohm. Users can checkolad setting statefor each
channel inUTIL.
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Setting the Frequency

Panel Operation 1. Press theFREQ/Rate key.

Range

110

2. The FREQ parameter will become highlighted

in the parameter window.

FREQ 1.000000000 kHz
AMPL 2000 Vep |Phase 00 °
DC Offset 0.000 Yoo
WIDTH 500.000 uSec

3. There aretwo ways to set its

value :

a,Use the arrow keys and

scroll wheel
0JO.

b, number pad to enter the ©)

Duty range. ®
0XOXO

Choose a frequency unit by ~
pressing F2~F6. (E1 [(Fe

Sine wave  1lgeHz~320MHz(max)
Squarewave leHz~25MHz(max)

Pulse wave 1eHz~25MHz(max)

Ramp wave 1leHz~1MHz
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Setting the Amplitude

Panel Operation 1. Press theAMPL key. -
@ oK

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

FREQ 1.000000000 kHz
AMPL 2000 ¥pp |Phase 0.0 °
DC Ofiset 0.000 Yoo

WIDTH 500000 uSec

dBm | mVRMS | WRMS |

3. There aretwo ways to set its

@

value :
a,Use the arrow keys and
scroll wheel

b, number pad to enter the

OJOJOJO]
OO0
(©JOYOJO.

Duty range.

Choose a unit type by ~

pressing F2~F6. [[ F2 ]] (re )
50Y oad High Z

Range ImVpp~10Vpp 2mVpp~20Vpp

Unit Vpp, Vrms, dBm
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Setting the DC Offset

Panel peration 1. Press the DC Offset key.

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

FREQ 1.000000000 kHz
AMPL 2000 V¥pp |Phase 0.0 °
DC Ofiset  0.000 Voo

500000 uSec

3. There aretwo ways to set its
value :

a,Use the arrow keys and

scroll wheel >
O
b, number pad to enter the 104020
Duty range. @
©

Press F5 (mVDC) or F6 (VDC) [Nl (N
to choose a voltage range.

50Y oad High Z
Range +5Vpk +10Vpk
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Setting thePhase

Panel Operation 1. Press thePulse or Pulse/RF 21XX
key. 22XX

2. Phase setting. Select the corresponding channel
and then press F5(Phase)

FREQ 1.000000000 kHz
AMPL 2000 V¥pp |Phase 00 °
DC Offset 0.000 Yoo

WIDTH 500.000 uSec

S

0'Phase Sync Int Degree Return

3. There aretwo ways to set its
value :
a,Use the arrow keys and scroll
wheel

b, number pad to enter the Duty
range.

Press F5 Degree) to choosethe I"uce

units.

& There are two quick operations to enter the phase
setting interfacé

The current channel phase is set to zero
Set the phase ofCH1/CH2 to set zero
Synchronously
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PowerAmplifier

Operation

The power amplifer means that an amplifier that
can produce a maximum power output to drive a
load (such as a loudspeaker)under a given
distortio n rate conditions. The distortion rate here
is <0.1% (Ampl> 1Vpp) and it is suitable for MFG -
2120MA, MFG-2260MFA, 2260MRA.

Panel Operation

=

Input an external signal from
the Power Amplifier BNC
port on the rear panel.

2. A signal comes out of the
Power Amplifier BNC port
on the rear panel which can
be measured directly with a
relevant test equipment.

This bandwidthfor this amplifieris DC-100KHz, the
maximum pouring voltagas 1.25Vpmax, the
maximum load currents 1.6A,the gain 20dBand the
maximum output poweris 20W.

The normal operation of Power Amplifier depends ol
the correct input of the AC power suppl$ee pagel.

Safeworkingcurve

Pleaserefer to the following curves careful lyand ensure that the
power amplifier is operated under the following curves (shaded) to
prevent degradation of the power amplifier or damage to the

equipment.
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DC working area:

Vout/v4 €25°C, Freq=:5Hz) +

12.3

34

-1.03«

>
1.03« lout/A.
-3«

-12.3+

The relationship between the output current and the operating
frequency:

r'y
lout/Arms (25C, RL=8.00Q. Sine) «
111
0.77
5Hze 100kHz- 500kHz- -

Freq/Hze

The relationship between the output voltage and the operating
frequency:

Vout/Vrms:4 (25C, RL=8.00Q, Sine) «

8.84.

6020 T

SHze 100kHz 500kHz Freq/Hze
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When a signal of large amplitude is input to a amplifier, the main
parameters which determine the performance of the amplifier are
frequency response and its thermal conditions. When the frequency
of ainput signal of large amplit ude increases,the operating current
and power consumption of the amplifier will increase with the
increasesof input signal even the amplifier is without load, and
signal distortion will increase with the frequenc y's increaseas well.
And results in ampli fier becoming hot, performance degradating.
Therefore, it is necessarymade some restrictions on the frequency
and amplitude of inputing signals.
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M ODULATION

The MFG-2000SeriesMulti Channel Function
Generators are able to produce AM, ASK, FM,
FSK, PM, PSK, PWM and SUM modulated
waveforms. In addition the MFG -2000 can also
produce swept and burst mode waveforms.
Depending on the type of waveform produced,
different modulation parameters can be set. Only
one modulation mode can be active at any one
time. The function generator also will not allow
sweep or burst mode to be used with AM/FM.
Activating a modulation mode will turn the
previous modulation mode off.

Amplitude Modulation(AM) .......oooviiiiiiii e, 120
Selecting AM Modulation...........ccooceeieiiiiieniiee e 120
AM Carrier SNAP@......ccueeieiieeee e 121
Carrier FIrEOUENCY ... ..uuiiiii ettt ee ettt et a e 121
Modulating Wave Shape..........ooouiiiiiiiiiiiieeieeeeeieeee e 122
AM FreQUENCY.....ccoiiiiiiiiieeieeeeee e 123
Modulation Depth............coiiiiiiiiiiiee e 124
Selecting the (AMModulation SOUICe...........ccovviiiiiieiiiiieiiiieeeeenn 125
Amplitude Shift Keying(ASK)......cccoviiiiiiiiiiiicemen 127
Selecting ASK ModUulation............cooveeeiriiieneieee e 127
ASK Carrier BapE......cccoiiiiiiiiiiie ettt 127
ASK Carrier FIEQUENCY.......ccciiuiiiiiiie et 128
ASK AMPIIUAE ..o 129
ASK RALE........iiieiiiie e 130
ASK SOUICE.....eeiiiiiiiiitte et 131
Frequency ModulatiofFM) ...........c.coooiiiiiiiiiie 132
Selecting Frequency Modulation (FM).........ccocoieiiiiiiiiiieeeiiieeenns 132
FM Carrier SNAPE......cccuviiiiiiiie et 134
FM Carrier FrEQUENCY......ccoiiuiieeiiiieeeiieee sttt nee e 134
FM WaVE Shape.......c.eviiiiiiiieiiiiieeiee et 136
FM FIrE@QUENCY......coiiiiiiiiiiiiiiiiciii 137
Frequency DeVIAtION...........cooiiiiiiiiiiie e 138
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Selecting (FM) Modulation SOUICE..........c.cevveeeiiiiiieeee e 139
Frequency Shift Keying(FSK)......c.ooiiiiiiiiiimeeens 141
Selecting FSK ModulatiQn...........ccvvevieeeeiiiiieecee e 141
FSK Carrier SNap@.......ccccvviiieei ettt 142
FSK Carrier FreqQUENCY.........uuviiieeiieiiiieee ettt e e e e e 143
FSK HOP FreqUENCY.....uuuiiiiiiiiiiiiiiiiiiiaiarererereserereresesersreseeeeeeeeereeee 144
FSK RALE ... ..iiiiiiiiieitie et 145
FSK SOUIMCE...oiiiiiiiiiiii e 146
PhaseModulation(PM) .........coooiiiiiiiiiime e, 148
Selecting Phase Modulation (PM)............ccoiviiiiiiieieeeiiiiiieee e 148
PM Carrier WavefOrL...........ccoieiiiiieieeniie e 149
PM Carrier FrEQUENCY.......ccuuuveeieeeiciiiiee e e ettt e e s st eeeee e 149
PM Wave Shape......c..oiiiiiiieeiiee e 150
PM FrEQUENCY......uvuiiiiiiiiiiiiiiiiiiieieieveeeeesisev et eeeee e eeeeeeeeeeeeeenes 151
Phase DeViation...........ocuiiiiiiiieiieesic et 152
SeleCt the PM SOUICE.......ccuiiiiiiiiieieieeee e 153
Phase Shift Keying(PSK).........ccooiiiiiiiiiiee 155
Select PSK ModUIALQN...........coiiiiiiiiiienieee e 155
PSK Carrier Wave Shape..........ccooeoiiiiiiiiieeiiiee e 156
PSK Carrier FrEQUENCY......cuvveeiiieeeieiiie ettt sieee e 156
PSK Modulation Phase.........c.ccoviiiiiiiiieeciceee e 157
PSK RALE.....eeiiitie ittt e 158
PSK SOUICE. ...ttt ere e eeeeeeeeeeeeeeeeeeeees 159
Pulse WidthModulation..............ccooviiiiiiiiiee . 160
Selecting Pulse Width Modulation.............cccoccvviirieeeniieee e 160
PWM Carrier SNape........ccoiiiiiiiiiee et 161
PWM Carfier FIEQUENCY.......uvveeiitiieeiiiiieeieee ettt 161
PMW Modulating Wave Shape...........ccccorieeeeiieeniiiiee e 162
Modulating Waveform FreqUEeNCY..........occvveeririiiiieeeiiieee e 163
Modulation DUty CYCIe.........ccoviiiiiiiiiiiieee e 164
PWM SOUICE....co i 165
SUM modulation........ccoeiiiiiii e 166
Selecting SUM modulation.............ccooviieiiieenniieee e 166
SUM Carrier Waveform............coovvviiiie e 167
SUM Carrier FIEQUENCY.......ccovurieeiiiiie ettt 167
SUM WaVETOIML.....eeiiiiiiiie ettt e 168
Modulating Waveform FreqUEeNCY..........cccveveririeeiieee e 169
SUM AMPItUAE......eeiiiiiiie e 170
Select the SUM SOUICE........ccoiiiiiiiiiie e 171
FreqUeNCYSWEEP... .o e 173
Selecting SWeep MOAE.........uuviiiiiiiiieeee e 173
Setting Start and Stop FreqUENCY..........uuveeeieeaiiiiieeee e 174
Center Frguency and SPan..........cceeeeeeeeeienrieieeee e eeiiieeee e e eniieees 176
SWEEP MOGE.....eeeieiiiei i 178
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SWEEP TIME...uiiiiiiiii ettt ee e e e e e e e st aeeeas 179
Marker FIEOUENCY........ciiciiiieee e e ettt e e e s st ee e e nenes 180
SWEEP THYUEI SOUICE....ccceeeiiiiiiieiee e e e et e e e s e e aae e e e e 181
BUISt MO ..o e e 183
Selecting BUrst MOE...........oocuiiieiiie e 183
BUIST MOGES. ....cooiiiiieeeiiie ettt 183
BUIST FrEOUENCY.....evviviieiiieiiiiieiiiiereeeeereeeeeeeeeeeseeeeeeeeseseneeeeeeaeeerenee 184
Burst Cycle/Burst COUNL..........ccceeeiiiiiiiiiieeeeiiiieee e e e e e e 185
INfiNite BUISt COUNL.......uiiiiiiiieiiiiie et 186
BUISE PEIIOM......eiiiiiiiiie et 187
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Amplitude Modulation(AM)

An AM waveform is produced from a carrier waveform and a
modulating waveform. The amplitude of the modulated carrier
waveform depends on the amplitude of the modulating waveform.
The MFG-2000function generator can set the carrier frequency,
amplitude and offset as well as internal or external modulation
sources.

Modulated Carrier
Waveform

Modulating
waveform

Selecting AM Modulation

Panel Operation 1. Press theMOD key.

LNC

2. PressF1 (AM).

Crll || FREQ 1.000000000 kHz
AMPL 3.000 ¥op | Phase

DC Offset 0.00 Voe

Type: AM
AM Depth: 100.0 % Source: INT
AM Freq 1l]l] 000 Hz Shape Sine

[
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AM Carrier Shape

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

Select a Standarcl. Press theWaveform key. -
Carrier Shape

2. Press F1~5 to choose the ~

carrier wave shape.

Select an 3. See the Arbitrary waveform Page49
Arbitrary quick reference or chapter to Page212
Waveform Carrier  use an arbitrary waveform.
Shape.
Range AM Carrier Shape Sine, Square,RampPulse,

Arbitrary waveform

Carrier Frequency

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

Panel Operation 1. With a carrier waveform -
EQDP.Q o
selected, press the -

FREQ/Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.
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3. Use thearrow keys and scroll
wheel or number pad to enter @ © ©
the carrier frequency. ©0)JO)

4. Press R~F6 to select the ~
frequency range. (Crs )

Range Carrier Shape Carrier Frequency

Sine wave leHz~ 60MHz(max)
Square wave 1leHz~25MHz (max)
Triangle wave leHz~1MHz
Ramp wave leHz~1MHz

Default frequency 1 kHz

Modulating Wave Shape

The function generator can accept internal as well as external
sources. TheMFG-2000has sine, square, triangle, up ramp and
down ramp modulating waveform shapes. Sine waves are the
default wave shape.

Panel Operation 1. PresstheMOD key.

LNC

2. PressF1 (AM).
3. PressF4 (Shape)

4. Press F1 ~ F5 to select the ~
waveform shape. (0 ) (Ces )

5. PressF6 (Return) to return

to the previous menu.

Note Square wave 50% Duty cycle
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UpRamp 100% Symmetry
Triangle 50% Symmetry
DnRamp 0% Symmetry

Cill | FREQ 1.000000000 kHz
AMPL 3.000 Vpp | Phase Wﬁi
DC Ofiset 0.00 Yoo
Type: AM
AM Depth: 100.0 % Source: INT

AMFreq:  100.000 Hz Shape: Sine

(e (e (e | e (|

AM Frequency

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

Panel Operation 1. Press theMOD key.

LNC

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

4. The AM Freq parameter will become
highlighted in the Waveform d isplay area.

ikl | FREQ 1.000000000

kHz
3000 vpp | Phase
DC Ofiset 0.00 Voo

AMPL

Type: AM
AM Depth: 100.0 % Source: IN_T
AMFreq: 100000 Hz Shape: Sine
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5. Use thearrow keys and scroll
wheel or number pad to enter @ © ©
the AM frequency. ©0)JO)
6. Press F1~F3 to select the ~ e
frequency range. (0 ) (E2 )
Range Modulation frequency 2mHz~20kHz

Default frequency 100Hz

Modulation Depth

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

Panel Operation 1. Press theMOD key.

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

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

C:ll || FREQ 1.000000000  kHz
AMPL 3000 Vpp | Phase Wﬁ(
DC Offset 0.00 Yoo
Type: AM
AM Depth: 100.0 % Source: INT

AM Freq:  100.000 Hz Shape: Sine

Gl
-
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Range

Note

MODULATION

5. Usethe arrow keys and scroll © ©
wheel or number pad to enter &
the AM depth.

0JO.
6. Press F1 (%) to choose %

units.
Depth 0%~120%
Default depth 100%

When the modulation depth is greater than 100%, th

output cannot exceed:5VPeak (10K load).

If an external modulation source is selected,
modulation depth is limited to + 5V from the MOD

INPUT terminal on the rear panel. For example, if th
modulation depth is set to 100%, then the maximum

amplitude is +5V, and the minimum amplitude iSV.

Selecting the (AMModulation Source

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

Panel Operation 1. Press theMOD key.

LNC

2. PressF1 (AM).
3. PressF1 (Source).

4. PressF1(INT) or F2 (EXT) to ~

select the modulation source. ([Eo ) (e )

5. Press Return to go back to the (ki
previous menu.
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External Source Use the MOD INPUT terminal  /7~\
on the rear panel when using an ...

external source.

Note

126

MOD

a2v
MAX

i

If an external modulation source is selected,
modulation depth is determined by a = 5V signal inp
into the MOD INPUT terminal on the rear panekor
example, if te modulation depth is set to 100%, then
when the voltage level of the modulation source is a
+5V, then the deviation is at the maximum and when
the source is at5V then the deviation is at the
minimum.

Crll || FREQ 1.000000000 kHz
AMPL 3.000 ¥op | Phase
DC Offset 0.00 Yos

Type: AM

AM Depth: 100.0 % Source: INT

AMFreq: 100000 Hz Shape: Sine

INT EXT
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Amplitude Shift Keying(ASK)

ASK modulation is ged to switch the output amplitude between two prese
amplitudevalues(carrier amplitudeand modulation amplitugeOnly one
modulation mode can be used at one time. Sweep and burst mode

also cannot be used with ASK. Enabling ASK will disable Sweep or
Burst mode. ASK modulation is only for RF Channel.

Selecting ASK Modulation

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

Panel Operation 1. Press theMOD key.

LNC

2. PressF2 (ASK).

| FREQ 1.000000000 KHz
AMPL 2500 ¥pp |Phase 00 °
DC Ofiset  0.000 ¥Yos

Type: ASK
ASK Ampl:  500.0 mvpp Source: INT
ASHK Rate: 10.0000 Hz

Return

ASK Carrier Shape

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

Panel Operation 1. Press theWaveform key.
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2. Press F1 ~ F5 to select the ~

carrier waveform. (o) (2 )
Ranage Carrier Waveforms Sine
ASKCarrierFrequency

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

Panel Operation 1. Press the FREQ/Rate key to i
set the carrier frequency.

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

| FrEQ 1.000000000 kHz
AMPL 2500 Vop |Phase 00 °
DC Offset  0.000 Yos

(YY) —

Type: ASK
ASK Ampl:  500.0 mVpp Source: INT
ASK Rate: 100000 Hz

3. Use the selector keys and 0)O)
scroll wheel or numberpad O ® ®
to enter the carrier frequency. @) © @
00 =
4. Press F2~F6 to select the FSK S
frequency units. - Crs)
Range Carrier Shape CarrierFrequency
Sine wave 1leHz~320MHz (max)

Default frequency 1kHz
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ASKAmplitude

The default ASK amplitude is 0.5V. Internally modulated
waveforms use a square wave with a 50% duty cycle.

Panel Operation 1. Press theMOD key.

LNC

2. PressF2 (ASK).

3. PressF2 (ASK Ampl). eI @ ok

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

I FREQ

1.000000000 kHz
AMPL 2500 Vpp |Phase 00 ° W
DC Offset  0.000 Yoc
Type: ASK
ASK Ampl: 5000 mvpp Source: INT
ASK Rate: 10.0000 Hz

5. Use the selector keys and ©)
scroll wheel or numberpad © © ©
to enter the modulation

amplitude . O ®
6. Choose a unit type by
pressing F2~F6. Gz~ e
Range ASK Ampllitue OV~max
Default 0.5V
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ASKRate

The ASK rate setting determinesthe rate at which the amplitude
will switch from the carrier am plitude and the modulation
amplitude .

Panel Operation 1. SelectMOD.

LNC

2. PressF2 (ASK).
3. PressF3 (ASK Rate).

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

" |FrRE@ 1000000000 KMz |
AMPL 2500 ¥pp |Phase 00 °
DC Offset  0.000 ¥Yos

Type: ASK
ASK Ampl: 500.0 mypp Source: INT

ASK Rate: 10.0000 Hz

Return

5. Use the selector keys and
scroll wheel or numberpad © O ©
to enter the ASK frequency ©0)JO)
rate.
6. Press F1 ~ F4 to select the = ~ RS
frequency unit. (0 ) (es)
Range ASKfrequency rate 2mHz~1MHz

Default 100Hz
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ASKSource

The function generator will accept an internal or external source for
ASK modulation. The default source is internal. When Internal
Source isselected, the ASK Rate setting will set the frequency rate.

Panel Operation 1. Press theMOD key.

LNC
2. PressF2 (ASK).
3. PressF1 (Source) RAthd
4. PressF1 (Internal) or F2 e~
(External) to select theASK  ([TEo )
source.
5. PressReturn to return the Qdst gm

previous menu.

|77 JFREe 1000000000 KHz
AMPL 2500 ¥pp |Phase 00 °
DC Offset  0.000 Yos

Type: ASK
ASK Ampl 500.0 mvpp Source: INT
ASK Rate: 10.0000 Hz

( A
Return
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Frequency Modulatio(FM)

A FM waveform is produced from a carrier waveform and a
modulating waveform. The instantaneous frequency of the carrier
waveform varies with the magnitude of the modulating waveform.
When using the MFG-2000function generator, only one type of
modulated waveform can be created at any one time.

Modulating
E— waveform
AT
VAN TR
NVIRWBZANLAN \ / _
—*:——71 ———————————————— N— AT Modulated Carrier
_\ y N | Waveform

Selecting Frequency ModulatiofiFM)

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

Panel Operation 1. Pressthe MOD key.

LNC

2. PressF2 (FM). EL
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| FREQ 1.000000000  kHz

AMPL 3000 Ve |Phase
DC Offset 0.00 Yoo
FM Dev: 100.0 Hz Source: INT

100.000 Shape: Sine

FM Freq:

OO e
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FM Carrier Shape

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

Panel Operation 1. Press theWaveform key.

2. PressF1~F5 to select the ~
carrier shape. (Eo ) (Ces )

Range Carrier Shape Sine,square,pulse,ramp.

FM Carier Frequency

When using the MFG-2000function generator, the carrier frequency
must be equal to or greater than the frequency deviation. If the
frequency deviation is set to value greater than the carrier frequency,
the deviation is set to the maximum allowed. The maximum
frequency of the carrier wave depends on the waveform shape
chosen.

Panel Operation 1. To select the carrier
EQDP.Q g«
frequency, press the

FREQ/Rate key.

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

3. Use thearrow keys and scroll
wheel or number pad to enter & © ®
the carrier frequency. 0JO)

4. Press R~F6 to select the N ~

frequency unit.

—
m
-
—
=
n
-3
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Range Carrier Shape Carrier Frequency
Sine 1leHz~320MH (max)
Square 1leHz~25MHz (max)
Pulse 1leHz~25MHz (max)
Ramp leHz~1MHz

Default frequency 1kHz
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FM Wave Shape

The function generator can accept internal as well as external
sources. TheMFG-2000has sine, square pulse, positive and
negative ramps (UpRamp, DnRamp) as the internal modulating
waveform shapes. Sine is the default wave shape.

Background 1. SelectMOD.

LNC

2. PressF2 (FM).
3. PressF4 (Shape)

4. PressF1 ~ F5 to select the ~ K
waveform shape. (E0 ) [z

5. PressReturn to return to the
previous menu.

Range Square wave 50% Duty cycle
UpRamp 100% Symmetry
Triangle 50% Symmetry
DnRamp 0% Symmetry

Cill |FREQ  1.000000000 kHz
AMPL 3000 Vop | Phase
DC Offset 0.00 Voo

Type: FM
FM Dev: 100.0 Hz Source: IN_T
FM Freq: 100.000 Hz Shape: Sine

([ [ (e | | (|
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FM Frequency

The frequency of the modulation waveform (FM frequency) can be
set from 2mHz to 20kHz. For frequency modulation, the function
generator will accept internal or external sources.

Panel Operation 1. Press theMOD key. Tne

2. PressF2 (FM).
3. PressF3 (FM Freq).

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

Crll | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase WMM
DC Offset 0.00 Yoo
Type: FM
FM Dev: 100.0 Hz Source: INT

FM Freq: 100.000 Hz Shape: Sine

5. Use thearrow keys and scroll © O
wheel or number pad to enter @ OJO)
the FM frequency. O

6. Press F1~F3¢ select the S ~
frequency unit. (eo ) (E2)
Range Modulation frequency 2mHz~20kHz

Default frequency 100Hz
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Frequency Deviation

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

Panel Operation 1. Press theMOD key.

LNC

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

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

Crll | FREQ 1.000000000 kHz
AMPL 3000 Vop | Phase WMMW
DC Offset 0.00 Yoo
Type: FM
FM Dev: 100.0 Hz Source: INT

Shape: Sine

FM Freq: 100.000 Hz

([ [ (e | | (|

5. Use thearrow keys and scroll
wheel or number pad to enter & © ©®
the frequency deviation. ©0)JO)

6. Press F1~ F5 to choose the ~

frequency units. (0 ) (ea)
Range Frequency Deviation DC~Max Frequency
Default depth 100Hz
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Selecting (FM) Modulation Source

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

Panel Operation 1. Press theMOD key.

LNC

2. PressF2 (FM).
3. Press A (Source)

4. To select thesource, press F1 ~
(Internal) or F2 (External).

5. Press Return to return to the
previous menu.

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

Note If an external modulating source is selected, the
frequency deviation is determined by a +5V signal
input into the MOD INPUT terminal on the rear
panel. The frequency deviation is proportional to
the voltage of the modulation source. For example,
if the voltage of the modulation source is +5V, then
the frequency deviation would be equal to the set
frequency deviation. Lower voltages levels reduce
the frequency deviation while negative voltage
levels produce frequency deviations with
frequencies below the carrier waveform.
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Cill |FREQ  1.000000000 kHz
AMPL 3000 Vop | Phase

DC Offset 0.00 ¥os

FM Dev: 100.0 Hz
FM Freq: 100.000

Hr Shape: Sine

(|
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Frequency Shift Keying(FSK)

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

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

Carrier Frequency

———Hop Frequency

Selecting FSK Modulation

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

Panel Operation 1. Press theMOD key.

LNC

2. PressF3(FSK). S (E2 )
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Cill |FREQ  1.000000000 kHz
AMPL 3000 Vop | Phase

DC Offset 0.00 ¥os

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

([ [ (| (|

FSK Carrier Shape

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

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

Panel Operation 1. Press theWaveform key.

Range Carrier Shape Sine, SquarePulse,Ramp
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FSK Carrier Frequency

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

Panel Operation 1. Press the FREQ/Rate key to
QDP.Q g

select the carrier frequency.

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

3. Use thearrow keys and scroll © © ©
wheel or number pad to enter &
the carrier frequency. OJO)
®
0B ==
4. Press R~F6 to select the FSK ~
frequency units. (E1 (T
Range Carrier Shape Carrier Frequency
Sine wave 1le Hz~320MHz(max)
Square wave 1leHz~25MHz(max)
Ramp wave leHz~1MHz
Pulsewave 1leHz~25MHz (max)

Default frequency 1kHz

143



GUYINSTEK MFG-2000 Series User Manual

FSK Hop Frequency

The default Hop frequency for all waveform shapes is 100 Hz. A
square wave with a duty cycle of 50% is used for the internal
modulation waveform. The voltage level of the Trigger INPUT
signal controls the output frequency when EXT is selected. When
the Trigger INPUT signal is logically low the carrier frequency is
output and when the signal is logically high, the hop frequency is
output.

Panel Operation 1. Press the MOD key.

LNC

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

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

Crll | FREQ 1.000000000 kHz
AMPL 3000 Vop | Phase WM
DC Offset 0.00 Yoo
Type: FSK
FSK Rate: 10.0000 Hz Source: INT

Hop Freq: 100.000000 Hz

([ | (v | | (|

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

the hop frequency.
oJoJe)
6. Press F1~F5 to select the S ~
frequency range. (Eo ) (Ea)
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Range Waveform Carrier Frequency
Sine wave 1leHz~320MHz(max)
Square wave 1leHz~25MHz (max)
Ramp wave 1leHz~1MHz
Pulse wave 1leHz~25MHz (max)

Default frequency 100Hz

FSKRate

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

Panel Operation 1. Select theMOD key.

LNC

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

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

Crll | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase
DC Offset 0.00 Yoo

Type: FSK

FSK Rate: 10.0000 Hz Source: INT
Hop Freq: 100.000000 Hz

]
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Range

Note

FSK Source

5. The arrow keys and scroll
wheel or number pad to enter @ © ©
the FSK rate (0JO)
. Press F1~F4 to select the = ~ e
frequency unit. (o) (es )
FSKRate 2mHz~1MkHz

Default 10Hz

If an external source is selected, FSK Rate settings
ignored.

The MFG-2000accepts internal and external FSK sources, with
internal as the default source. When the FSK source is set to internal,
the FSK rate is configured using the FSK Ratesetting. When an
external source is selected the FSK rate is equal to the frequency of
the Trigger INPUT signal on the rear panel.

Panel Operation 1. Press theMOD key.

Note

146

LNC

. PressF3 (FSK).
. PressF1 (Source)

. PressF1 (Internal) or F2 ~

(External) to select the FSK  (TEo ) (e1 )

source.

. PressReturn to return to the

previous menu.

Note that the Trigger INPUT terminal cannot
configure edge polarity.
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| FREQ 1.000000000  kHz

AMPL 3.000 Vop |Phase
DC Offset 0.00 Yoo

Type: FSK
FSK Rate: 10.0000 Hz Source: INT

Hop Freq: 100.000000 Hz
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PhaseModulation(PM)

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

Modulating
1L waveform

N I Modulated Carrier
LM Waveform

Selecting Phase Modulation (PM)

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

Panel Operation 1. Press theMOD key.

LNC

2. PressF4 (PM).

Cill [FREQ  1.000000000 kHz
AMPL 3.000 vep |

DC Offset  0.00 Voe

Type: PM
PM Dev: 180.0 * Source: INT
PM Freq: 100.000 Hz Shape: Sine

(T (e (| [
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PM Carrier Waveform

Background PM usesa sine wave as default. Noisecannot be
used with phase modulation.

Panel Operation 1. Press theWaveform key.

V " udend

2. Press F1 ~ Bto select the ~ -
waveform. (E0 )

Range Carrier Waveform Sinewave,square wave,
pulse waveramp wave.

PM CarrierFrequency

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

Panel Operation 1. Press theFREQ/Rate key to
. QDP.Q" o

select the carrier frequency.

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

3. Use thearrow keys and scroll © ©
wheel or number pad to enter & © ©
the carrier frequency. O]
®
0B ==
4. Press R~F6 to select the B ~
frequency unit. (Crs )
Range Carrier Wave Carrier Frequency
Sine wave 1eHz~320MH (max)
Square wave 1leHz~25MHz (max)
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Pulse wave 1leHz~25MHz (max)
Ramp wave leHz~1MHz
Default frequency 1 kHz

PM Wave Shape

The function generator can accept internal or external sources. The
internal sources can include sine, square, triangle, up ramp and
down ramp. The default wave shape is sine.

Panel Operation 1. Select theMOD key.

LNC

2. PressF4 (PM).
3. PressF4 (Shape)
4. Press F1~F5 to select a ] e [OUCARE|

waveform shape. (Eo ) ()

5. Press Return to return to the
previous menu.

Range Waveform
Square wave 50% Duty Cycle
Up Ramp 100% Symmetry
Triangle 50% Symmetry
Dn Ramp 0% Symmetry

ikl | FREQ 1.000000000 kHz
AMPL 3.000 Vpp | WMM
DC Offset  0.00 Voo
Type: PM
PM Dewv: 1800 * Source: INT

Shape Sine

PM qu 1nnnnn Hz
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PM Frequency

The frequency of the modulation waveform ( PM Frequency) can be
set from 2mHz to 20kHz . The function generator can accept internal
or external sources.

Panel Operation 1. Press the MOD key.

LNC

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

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

Crll | FREQ 1.000000000  kHz
AMPL 3.000 vpp | WMM
DC Offset  0.00 Yoo
Type: PM
PM Dev: 180.0 * Source: INT

Hz Shape: Sine

PM Freq: 100,000

5. Use thearrow keys and scroll © © ®
wheel or number pad to enter &
the PM frequency. O]
oJoJe
6. Press F1~F3 to select the = ~
frequency unit range.
Range Modulation frequency 2mHz~20kHz

Default frequency 100Hz
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Phase Deviation

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

Panel operation 1. Press theMOD key.

LNC

2. PressF4 (PM).

3. PressF2 (PhaseDev). Og"rd Cdu

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

Cill [FREQ  1.000000000  kHz
AMPL 3.000 vop |
DC Ofisel  0.00 Voo

Type: PM
PMDev: 1800 ° Source: INT
PM Freq: 100.000 Hz Shape: Sine

o] e
5. Use the arrow keys and scroll © © ©
wheel or number pad to enter & © ©
the phase deviation.
CO®
6. Press F1 to select the phase [t
units.
Range Phase deviatiofshift ~ 0~360°
Default phase 180°
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Select the PM Source

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

Panel Operation 1. Press theMOD key.

2. Press F4(PM).
3. PressF1 (Source)

4. PressF1 (INT) or F2 (EXT) to
select the source.

5. Pressreturn to return to the
previous menu.

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

Note If the modulation source is set to external, the
phase deviation is controlled by the 55V MOD
INPUT terminal on the rear panel. For example, if
the modulation voltage is +5V, then the phase
deviation is equal to the phase deviation setting. If
the modulation voltage is less than +5V, then the
phase deviation will be less than the phase
deviation setting.
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Cill [FREQ  1.000000000  kHz
AMPL 3.000 vop |
DC Ofisel  0.00 Voo

Type: PM
PMDev: 1800 ° Source: INT
PM Freq: 100.000 Hz Shape: Sine
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Phase Shift Keying(PSK)

PSK modulation alternates the output between two preset phase
values (carrier phase and modulation phase)

Only one mode of modulation can be enabled at any one time. If
PSK is enablal, any other modulation mode will be disabled.
Likewise, burst and sweep modes cannot be used with PSK and will
be disabled when PSKis enabled. PSK modulation is only for RF
Channel.

Select PSK Modulation

When using the PSK modulatin mode, the output wave form uses
the default carrier frequency, amplitude and offset voltage.

Panel Operation 1. Press theMOD key.

LNC

2. PressF6 (PSK).

| FREQ 1.000000000 kHz
AMPL 2500 ¥pp |Phase 00 °
DC Ofiset  0.000 ¥Yos

Type: PSK
PSK Phase: 0.0 -~ Source: INT
PSK Rate: 10.0000 Hz

| Return I
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PSKCarrier Wave Shape

Sine is the default waveform. Other waveforms
cannot be used as a carrier wave.

Panel Operation 1. Press theWaveform key.
V " udend
2. Press F1 ~ F5 to select the ~

carrier shape. (o) (CEs )

Background

Range Carrier Waveforms Sine

PSKCarrier Frequeng

The maximum carrier frequency depends on the carrier shape. The
default carrier fr equency is 1kHz.

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

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

3. Use the arrow keys and scroll © © ©

wheel or number pad to enter

the carrier frequency.
CO®

4. Press F2~F6 to select the PSK itz

~

frequency unit.
Range Carrier Waveforms Carrier Frequency
Sine wave 1leHz~320MHz (max)

Default frequency 1kHz
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PSKModulation Phase

The default PSK phaseis 180° The internal modulation source is a
square wave with a 50% duty cycle.

Panel Operation 1. Press theMOD key.

LNC

2. PressF6 (PSK).

3. PressF2 (PSK Phasg. ORI g rd

4. The PSK phaseparameter will become
highlighted in the parameter window.

| FrEQ 1.000000000 KHz
AMPL 2500 ¥pp |Phase 00 ° mﬁ&
DC Ofiset  0.000 Yoe
Type: PSK
PSK Phase: 00 ° Source: INT
P5HK Rate: 10.0000 Hz

| Degree I “Return

5. Use the arrow keys and scroll & ©

the PSK phase

6. Press F1 to select the phase

units.
Range PSK modulation phase 0~360°
Default phase 180°
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PSKRate

The PSKmodulation timedetermines whether the carrier phase or
modulation phase is output.

Panel Operation 1. SelectMOD.

Range

158

. PressF3 (PSK).

. PressF3 (PSK Rate).

LNC

= )
e ()

. The PSKrate parameter will become

highlighted in the parameter window.

B |FREa 1.000000000 kHz mm

AMPL 2500 ¥pp |Phase 00 °

DC Ofiset  0.000 Voo
Type: PSK
Source: INT

PSK Phase: 00 °
PSK Rate: 10,0000 Hz

Return

. Use the arrow keys and scroll
wheel or number pad to enter & © ©®
the PSK rate. 0O,

. PressF1~FHto select the = ~ e
frequency units. (0 ) (es )
PSKmodulaton time  2mHz~1MHz

Default 10Hz
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PSKSource

The MFG-2000 accepts internal and externalPSK sources, with
internal as the default source. When the PSK source is set to internal,
the PSK rate is configured using the PSK modulation time setting.

Panel Operation 1. Press theMOD key.

LNC

2. PressF6 (PSK).

3. PressF1 (Source)

4. PressF1 (Internal) or F2 ~
(External) to set the PSK (eo ) (ex)
source.

5. PressReturn to return to the
previous menu.

| FrEQ 1.000000000 kHz
AMPL 2500 Vpp |Phase 0.0 °
DC Offset  0.000 Voc

Type: PSK
PSK Phase: 0.0 ° Source: INT

PSK Rate: 10.0000 Hz

" Return |
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Pulse Width Modulation

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

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

PWM

Selecting Pulse Width Modulation

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

Panel Operation 1. Press theMOD key.

LNC

2. PressF6 (PWM).

3. PressF1 (Source)
4. PressF1 (INT) or F2 (EXT) to ~
select the source (0 ) (ex)

5. PressReturn to return to the
previous menu.
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Cill | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase W_ﬂ_ﬁﬂé
DC Offset 0.00 Yoo
Type: PWM
PWM Duty: 500 % Source: INT

PWHM Freq: 20.000000 kHz Shape: Sine

(T [ [ (| o

PWM Carrier Shape

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

PWM Carrier Frequency

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

Panel
Operation

1. To select the carrier frequency,
EQDP.Q o
press the FREQ/Rate key.

. The FREQ parameter will become highlighted in the

parameter window.

. Use the selector keys and scroll @
wheel or number pad to enterthe © © © @

carrier frequency. OXOXO)
oJoJa)

. Press F2~F6 to select the PWM ~

frequency unit. (e ) (es )
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PMW Modulating Wave Shape

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

Panel Operation 1. Press theMOD key.

LNC

2. PressF6 (PWM).
3. PressF4 (Shape)

4. Press F1~F5 to select a ~
waveform shape. (CEo ) Ces)

5. PressReturn to return to the
previous menu.

Range Waveform
Square wave 50%duty cycle
UpRamp 100%symmetry
Triangle ramp 50% symmetry
DnRamp 0% symmety

Cill | FREQ 1.000000000 kHz
AMPL 3.000 ¥op | Phase W_H_JC
DC Offset 0.00 Yos
Type: PWM
PWHM Duty: 5000 % Source: INT

PWHM Freq: 20.000000 kHz Shape: Sine

(e (e (e (e |
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Modulating Waveform Frequency
Panel Operation 1. Press theMOD key. Tne

Range

. Use the selector keys and

. PressF6 (PWM).
. PressF3 PWM Freq).

. The PMW Freq parameter will become

highlighted in the parameter window.

Crll | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase W_ﬂ_ﬁﬂé
DC Offset 0.00 Yoo

Type: PWM

Source: INT
Shape: Sine

PWH Duty: 500 %
PWHM Freq: 20000000 kHz

scroll wheel or number pad ( @
to enter the PWM frequency. (OJO)

000G &=

. Press F1~F3 to select the ~

frequency unit range. (0 ) (e2)
PWMFrequency 2mHz~20kHz

Default 20kHz

163



GUYINSTEK MFG-2000 Series User Manual

Modulation Duty Cycle
Duty function is used to set the duty cy cle as percentage (%).

Panel Operation 1. Press theMOD key.

LNC

2. PressF6 (PWM).
3. PressF2 (Duty).

4. The PMW Duty parameter will become
highlighted in the parameter window.

Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vep | Phase WUC
DC Offset 0.00 Yoo
Type: PWHN
PWM Duty: 50,0 % Source: INT

PWHM Freq: 20000000 kHz Shape: Sine

o

5. Use the selectorkeys and
scroll wheel or numberpad © O ©
to enter the duty cycle OXOJO)
6. Press F1(%) to select %
percentage units.
Range Duty Cycle 0%~100%
Default 50%
Note Pulse waveforms can be modulated with an external

source using the externalource function. When using
an external source, the pulse width is controlled by tl
+ 5V MOD INPUT terminal.
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PWM Source

The MFG-2000 accepts internal and external PWM sources. Internal
is the default source for PWM sources

Panel Operation 1. Press theMOD key.

LNC

2. PressF6 (PWM).
3. PressF1 (Source).

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

5. PressReturn to return to the
previous menu.

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

Note If an external modulation source is selected, pulse
width modulation is controlled by the +5V from
the MOD INPUT terminal on the rear panel. For
example, if duty is set to 100%, then the maximum
duty occurs at +5V, and the minimum duty at -5V.

Cill | FREQ 1.000000000

kHz
AMPL 3.000 Vop |Phase
DC Offset 0.00 Voo

Type: PWM
PWHM Duty: 500 % Source: Irv!T
PWHM Freq: 20.000000 kHz Shape: Sine

=
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SUM modulation

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

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

SUM Modulated
waveform

SUM Freq
(modulation frequency)

Selecting SUM modulation

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

Panel Operation 1. Press theMOD key.

LNC

2. PressF5 (SUM).

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

f

Type: SUM
SUM Ampl: 50000 % Source: IN_T
SUM Freq:  100.000 Hz Shape: Sine
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SUM Carrier Waveform

Background The SUM carrier waveform is a sinewave by
default.

Panel Operation 1. Press theWaveform key.

2. PressF1~F5 to select the ~

carrier waveform. (E0 ) (Ea)
Range Carier Waveform Sine, square, pulse, ramp

and noise wave.

SUWM Carrier Frequency

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

Panel Operation 1. Press theFREQ/Rate key to
QDP.Q «

select the carrier frequency.

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

Q

3. Use the arrow keys and scroll © © 7N
wheel or number pad to enter © G
the frequency. ®
00®
4. Press R ~ F6to select the N ~
frequency units. (¥e |
Rarge Carrier Waveform Carrier Frequency
Sine wave 1eHz~60MH (max)
Square wave 1leHz~25MHz (max)
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Pulse wave 1leHz~25MHz (max)
Ramp wave leHz~1MHz
Default frequency 1 kHz

SUM Waveform

The function generator can accept internal and external sources. The
M FG-2000includes sine, square,pulse, UpRamp and DnRamp as
internal sources. The default waveform is sine.

Panel Operation 1. Press theMOD key.

LNC

2. PressF5 (SUM).
3. PressF4 (Shape)

4. PressF1~F5 to select the ~
source waveform. (o) (e4)

5. Press Return to return to the
previous menu.

Range Square wave 50% Duty cycle
Up ramp 100% Symmetry
Triangle 50% Symmetry
Down ramp 0% Symmetry

Crll || FREQ 1.000000000 kHz
AMPL 3.000 vop |
DC Offset  0.00 Yoo

f

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

[ [ [ [ e | e | |
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Modulating Waveform Frequency

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

and external SUM sources.

Panel Operation 1. Press theMOD key. Tne

Range

. Use the arrow keys and scroll

. Press F1~F3 to select the

. PressF5(SUM).
. PressF3 (SUM Freq).

. The SUM Freq parameter will become

highlighted in the parameter window .

Crll | FREQ 1.000000000  kHz ;
AMPL __ 3.000 vpp | WVL\%\HW
DC Offset  0.00 Yoo 4
Type: SUM
SUM Ampl: 50,00 % Source: INT

Shape: Sine

SUM Freq:  100.000 Hz

wheel or number pad to enter
the SUM frequency.

frequency units.

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

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

Panel Operation 1. Press theMOD key. ne

2. PressF5 (SUM).
3. PressF5(SUM Ampl ). R G of

4. SUM Depth will be highlighted in the
parameter window .

Cill [FREQ  1.000000000  kHz f
AMPL 3.000 vop | Al g
!

DC Offset  0.00 Vos
Type: SUM
Source: INT

SUM Ampl: 50,00 %
SUM Freq:  100.000 Hz

Shape: Sine

the SUM depth.
oYoJo
6. Press F1 to select the %
percentage unit.
Range Sumdepth 0~100%
Defaultdepth 50%
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Select the SUM Source

The signal generator can accept internal or external sources for the
SUM modulatio n.

Panel Operation 1. Press theMOD key.

External Source

Note

LNC

2. PressF5 (SUM).

3. PressF1 (Source)
4. PressF1 (INT) or F5(EXT) to ~
select the source

5. PressReturn to return to th e
previous menu.

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

If an external modulation source is selected, the
SUM depth is controlled by the £5V from the
MOD INPUT terminal on the rear panel. For
example, if the SUM depth is set to 0%, then the
maximum depth (100% of the carrier ) will be at
+5V, and the minimum depth (0% of the carrier)
will be at -5V.
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FREQ 1.000000000 kHz

3.000 Vpp |

DC Offset  0.00 Vo

Type: SUM

SUM Ampl: 5000 % Source:

100000 Hz Shape: Sine
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FrequencySweep

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

In Sweep mode the function generator will sweep from a start
frequency to a stop frequency over a number of designated steps.
The step spacing of the sweep carbe linear or logarithmic. The
function generator can also sweep up or sweep down in frequency.

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

i
I

Selecting Sweep Mode

The Sweep button is used to output a sweep. If no
settings have been configured, the default settings Rv ddo
for output amplitude, offset and frequency are

used.
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Setting Start and Stop Frequey

The start and stop frequencies define the upper and lower sweep
limits. The function generator will sweep from the start through to
the stop frequency and cycle back to the start frequency.The sweep
is phase continuous over the full sweep range (11 Hz-max
Frequency).

Panel Operation 1. Press theSWEEPkey.

2. PressF3 (Start)or F4 (Stop)to ~
selelect the start o stop
frequency.

N

3. The Start or Stop parameter will become
highligh ted in the parameter window .

Start
Sweep Time: 1000 SEC
AMPL 3000 Vpp |
DC Offset  0.000 Yoo T
Start: 100.000000 Hz Type: Sweep Linear
Stop: 1.000000000 kHz Source: INT
Marker: - Trigger Out: Rise
Stop

Sweep Time:  1.000 SEC
AMPL  3.000 Vpp |
DC Offset  0.000 Yoo T

Start: 100.000000 Hz Type: Sweep Linear

Stop: 1.000000000 kHz Source: INT
Trigger Out: Rise
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4. Use the arrow keys and scroll © © ©
wheel or number pad to enter @ OO

the Stop/Start frequency. OJO10)
OO

5. PressF1~F5 to select the ~

Start/Stop frequency units. (0 ) (E4 )
Range Sweep Range

Sine wave 1leHz~320MH (max)

Squarewave 1le Hz~25MHz (max)

Pulse wave 1leHz~25MHz (max)

Ramp wave leHz~1MHz

Start- Default 100Hz

Stop - Default 1kHz

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

To sweep from high to low frequencies, set the

start frequency greater than the stop frequency.

When Marker is off, the sync signal is a square
wave with a 50% duty cycle. When the sweep
starts, the sync signalwill be ata TTL low and will
transition to a TTL high level at the center
frequency. The SYNC signal frequency is equal to
the specified sweep time.

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

The SYNC signal is output from the TRIG output
terminal.
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Center Frequency and Span

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

Panel Operation 1. Press theSWEEPkey. -
2. PressF6 (More).

3. PressF1 (Span)or F2 (Center) ~
to select the span or center.

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

Span
Sweep Time:  1.000 SEC
AMPL  3.000 Vep |
DC Offset  0.000 Yoo -
Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000 Hz Sn_urt:e: INT )
Marker: - Trigger Out: Rise
Center

Sweep Time:  1.000 SEC
AMPL  3.000 Vep |
DC Offset  0.000 Yoo -
Center: 530.000000 Hz Type: Sweep Linear

Span: 900.000000 Hz Source: INT
Trigger Out: Rise

Marker:
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5. Use the arrow keys and scroll & ©
wheel or number pad to enter & © ©
the Span/Center frequency. © O ®

oJo

6. Press F1~F5 to select the ~

Start/Stop frequency units. (eo ) (es )
Range Center frequency
Sine wave 1leHz~320MH (max)
Square wave 1le Hz~25MHz (max)
Pulse wave 1leHz~25MHz (max)
Ramp wave leHz~1MHz
Span frequency
Sine wave 1le Hz~320MH (max)
Square wave 1le Hz~25MHz (max)
Pulse wave 1le Hz~25MHz (max)
Ramp wave leHz~1MHz
Default center 550Hz
Default span 900Hz
Note To sweep from low to high frequencies, set a

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

When Marker is off, the sync signal is a square
wave with a 50% duty cycle. When the sweep
starts, the sync signalwill be ata TTL low and will
transition to a TTL high level at the center
frequency. The SYNC signal frequency is equal to
the specified sweep time.

When Marker is on, the SYNC signal is ata TTL

high level that drops to a TTL low level at the
marker frequency.
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The SYNC signal is output from the TRIG output
terminal.

Sweep Mode

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

Panel Operation 1. Press theSWEEPKkey.
2. PressF2 (Type).

3. To select linear or logarithmic ~
sweep, pressF1 (Linear) or F2 (CEo ) (ex)

(Log).

4. Press Return to return to the
previous menu.

Sweep Time: 1.000 SEC
AMPL 3000 vpp |
DC Offset  0.000 Yoe -
Center: 550.000000 Hz Type: Sweep Linear

Span: 900.000000 Hz Source: INT
Trigger Out: Rise

Marker: -

"Line | “Return |
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Sweep Time

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

Panel Operation 1. Press theSWEEPkey.

Range

. Use the selector keys and

2. PressF5 (SWP Time).

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

Sweep Time: 1.000 SEC
AMPL 3000 Vpp |
DC Ofiset  0.000 ¥oe T

Center: 550.000000 Hz Type: Sweep Linear

Span: 900.000000 Hz Source: INT
Marker: - Trigger Out: Rise

f mSEC I# I f Return |

scroll wheel or number pad
to enter the Sweep time.

. Press F1+2 to select the time ~
unit. Gy G2
Sweep time 1ms ~ 500s
Default time 1s
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Marker Frequency

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

Pand Operation 1. Press the SWEEPkey.

180

. PressF6 (More).
. PressF3 (Marker)

. PressF2 (ON/OFF) to toggle

the marker on or off.

. PressF1 (Freq)to select the

marker frequency.

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

Sweep Time: 1.000 SEC
AMPL _ 3.000 vep |
DC Offiset  0.000 Voe o

Center: 550.000000 Hz Type: Sweep Linear
Span: 900.000000  Hz Source: INT

Marker: 550.0000 Trigger Out: OFF
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Range

Note

7. Use the arrow keys and scroll @ @
wheel or number pad to enter &
the frequency.

OO0 _
00

8. Press F1~F5 to select the ~

frequency unit. (eo ) Ce
Frequency

Sine wave 1eHz~320MH (max)
Square wave 1leHz~25MHz (max)

Pulse wave 1leHz~25MHz (max)

Ramp wave leHz~1MHz

Default 550Hz

The marker frequency must be set to a value

between the start and stop frequencies. If no value
is set, the marker frequency is set to theaverage of

the start and stop frequencies.

Marker mode will override SYNC mode settings

when sweep mode is active.

Sweep Trigger Source

In sweep mode the function generator will sweep each time a

trigger signal is received. After a sweep output has completed, the

function generator outputs the start frequency and waits for a
trigger signal before completing the sweep. The default trigger

source is internal.

Panel Operation 1. Press theSWEEP key.

2. PressF1 (Source).
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3. To select the trigger source, ~
pressF1 (Internal), F2 (eo ) (e2)

(External) or F3 (Manual).

4. PressReturn to return to the
previous menu.

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

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

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

5. If manual is selected, press F 1Sk

(Trigger) to manually start
each sweep.

Sweep Time: 1000 SEC
AMPL _ 3.000 vep |
DC Offiset  0.000 Voo —

Center: 550.000000 Hz Type: Sweep Linear

Span: 900.000000  Hz Source: INT
550.000000 Hz Trigger Out: OFF

Marker:

1 r ]
Manual Return
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Burst Mode

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

L s
il

Selecting Burst Mode

When burst mode is selected, any modulation or

sweep modes will be automatically disabled. If no
settings have been configured, the default settings

for output amplitude, offset and frequency are

used.

Burst Modes

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

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

Burst Mode Burst Count Burst Period Phase Trigger Source
Triggered (Int)  Available  Available  Available Immediate
Triggered (Ext) Available  Notused  Available EXT, Bus
Gated pulse (Ext)Notused  Notused  Available Unused

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

Panel Operation 1. Press theBurst key.
Atgs

2. To select either N Cycle (F1) ~
or Gate (F2). (0 ) (ex)

Burst Frequency

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

Panel Operation 1. Press theFREQ/Rate key.
QDP.Q g

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

3. Use the arrow keys and scroll
wheel or number pad to enter & © ©®
the frequency. 0XOJXO)
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4. PressF2~F6 to select the a —~ e
frequency unit.
Range Frequencyd Sine 1uHz~60MHz(max)
Frequencyd Square 1uHz~25MHz(max)
Fregencyd Ramp 1uHz~1MHz
Default 1kHz
Note Waveform frequency and burst period are not the

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

Burst Cycle/Burst Count

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

burst cycle is 1.

Panel Operation 1. Press theBurst key.

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

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

Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vpp |Phase 00 ° — % —
DC Offset 0.00 Voo

N Cycle

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

Period: ____
i
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Range
Note

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

the number of cycles. ©0)JO)

6. PressF5to select the Cyc

unit.

Cycles 1~1,000,000

Burst cycles are continuously output when the
internal trigger is selected. The burst period
determines the rate of bursts and the time between
bursts.

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

Burst Cycle < (Burst Period x Wave Frequency)

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

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

Infinite Burst Count

Panel Operation

Note

186

1. Press theBurst key.

2. Press F1 (N Cycle).
3. PressF2 (Infinite) .

Infinite burst is only availablevhen using manual
triggering.



GYINSTEK MODULATION

Crll || FREQ 1.000000000 kHz
AMPL 3.000 Vpp |Phase 0.0 ° — —
DC Offset 0.00 V¥oc

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

([ (e | e ||

Burst Period

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

Panel Operation 1. Pressthe Burst key.
Atgs

2. Press F1 (N Cycle).
3. PressF4 (Period).

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

Cill | FREQ 1.000000000  kHz
AMPL 3.000 Vpp |Phase 0.0 ° — MF —
DC Offset 0.00 Yoo
Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT

Period: 10.000 mSEC

(e (e || =
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5. Usethe arrow keys and scroll
wheel or number pad to enter @ © ©
period time. (0)0)
6. Press F1~F3 to choose the e ~
period time unit. (0 ) (e2)
Range Period time 1ms~500s
Default 10ms

Note
Burst period is only applicable for internal triggers.

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

The burst period must bédarge enough to satisfied the
condition below:

Burst Period>Burst Count/Wave frequency + 200ns.

Burst Phase

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

Panel Operation 1. Press theBurst key.
Atgs

2. Press F1 (N Cycle).
3. PressF3 (Phass. ord | EEE

4. The Phase parameter will become highlighted
in the Waveform Display area.
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Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vpp [Phase 0.0 ° — —
DC Offget 0.00 ¥oc

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

Period: 10.000 mSEC
[ [ ——

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

OXOXO)
0XO) |
6. PressF5 (Degreee) to select

the phase unit.

Range Phase -360C ~+ 360«
Default 0¢

Note

When using sine, square, triangle or ramp waveformr
0 ds the point where the waveforms are at zero volts

0¢ is the starting poin
or Triangle, Rampvavef orms, O0C¢C i s
(assuming there ino DC offset).

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

Each time the function generator receives a trigger in triggered burst
(N-Cycle) mode, a waveform burst is output. The number of
waveforms in each burst is designated by the burst cycle (burst
count). When a burst has completed, the function generator waits
for the next trigger. Internal source is the default triggered burst (N -
cycle) mode on power up.

Panel Operation 1. Press theBurst key.

2. Press F1 (N Cycle).
3. PressF5 (TRIG setip). SQiF s o

4. Choose a trigger type by ~
pressing F1 (INT), F2 (EXT) ((CEo ) (e2)

or F3 (Manual).

Manual If a manual source is selected, the[§EIEEN
Triggering Trigger softkey (F1) must be

pressed each tire to output a

burst.

Cill |FREQ 1.000000000 kHz
AMPL 3.000 vop | Phase e — J\/\/, —
DC Offset 0.00 Voe
Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT

Period: 10.000 mSEC

[ | (e (| e
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Note
When the internal trigger source is chosen, the burs

is output continuously at a rate defined by the burst
period setting. The interval between bursts is define:
by the burst period.

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

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

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

Burst Dday

=

Panel Operation

Press theBurst key.

2. Press F1 (N Cycle).
3. PressF5 (TRIGsetup). S a5 o

4. PressF4 (Delay).

5. The Delay parameter will become highlighted
in the Waveform Display area.
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Crll || FREQ 1.000000000 kHz
AMPL 3.000 Vpp |Phase 0.0 ° — —
DC Offset 0.00 V¥oc

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

O 0t 0 U] (|

6. Use the selector keys and

scroll wheel or numberpad O O ©®

to enter period time. 0JO)
T

4
!

7. Press F1~F4 to choose the

delay time unit. (0 ) (es)
Range Delay time Ons~100s
Default Os
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Burst Trigger Output

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

Panel Operation 1. Press theBurst key.
Atgs

2. Press F1 (N Cycle).
3. PressF5 (TRIGsetup). g (=«
4. PressF5 (TRIG out).

5. Press F3 (ON/OFF) to toggle
Trigger out ON/OFF .

6. Select F1 (Rise) oF2 (Fall) ~

edge trigger.
Note When the internalor externaltrigger is selectedthe

trigger output signalwill be at either a TTUow/high
leveland willtogglewhen the specifed number of
waveform cycles completed.

When the manual trigger is selected, the trigger
output turns on at the trigger sofikkey be pressed.

When the manual trigger is selected, the function
generator automatically disables the trigger output.
When using a manual triggethe function generator
outputs a pulse wave (>1us) from the Trig Out
terminal.

193



GUYINSTEK MFG-2000 Series User Manual

SECONDARY SYSTEM
FUNCTION SETTINGS

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

buzzer.
Save and Recall.........ccooiiiiiiiie 195
Selecting the Remote Interface............ocoevviiiiiiiamnn. . 198
LAN INTEIFACE. ... eiiieieieie ettt 198
LANHOSENAME ... 199
USB INEEITACE. ... .eiiiiiiiie ettt 201
System and SettingsS......cocoiiiiiiiiiii i 202
Viewing and Updating the Firmware............cccoocveiiinnniiece e, 202
Language SeleCtion...........coccviiiiiieeiiiee et 203
Setting theBuzzer SouNd............cooviiiiiiiiiiee e 203
Display Brightness.........ccuveieiiiiieiiiee et 204
FrequenCy COUNTEL...........uiviiiiieee e 205
SCreeN CaAPTUIE....coi it 206
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Save and Recall

The MFG-2000has non-volatile memory to sto re instrument state
and ARB data. There are 10 memory files numbered 0~9. Each
memory file can either store arbitrary waveform data (ARB),
settings or both. When data (ARB or Setting data) is stored in a
memory file, the data will be shown in red. If a fil e has no data, it

will be shown in blue.

Save/Recall ARB
Properties 1 Rate
1 Frequency
1 Length
1 Display horizontal
Setting
1 Functions
Waveform
Frequency
Pulse Width
Edge time
Square wave Duty
Ramp Symmetry
Amplitude
Amplitude unit
Offset
Modulation type
Beep setting
Impedance

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

Main output
1 Sweep

T Source

1 Type

1 Display vertical
1 Output Start
1 Output length

AM

1 Source

1 Shape

1 Depth

1 AM frequency
ASK

1 Source

1 Rate

1 ASK amplitude
FM

1 Source

1 Shape

1 Deviation

1 FM frequency
FSK

1 Source

1 Rate
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Marker

Time

Start frequency
Stop frequency
Center frequency
Span frequency

= = =4 -4 -4 -8 -a

Marker frequency
1 Burst Type

Source

Trigger out

Type

Cycles

Phase

Period

= =4 =4 -4 —a -8 -2

Delay

1

1 Hop frequency
PM

1 Source

1 Shape

1 Phase

1 PM Frequency
PSK

1 Source

1 Rate

1 PSK phase
SUM

1 Source

1 Shape

1 SUM amplitude
1 SUM Frequency

Panel Operation

196

1. Press theUTIL key.

2. PressF1 (Memory).

TSK

Ll
U nq(

Path: Memory:\Memory0:

Memory1:
Memory2:
Memory3:
Memory4:

Memory5:
Memory6:
Memory7:
Memory8:
Memory9:
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3. Choose a file operation:

]

Press F1 to store a file, press |

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

4. Use the scroll wheel to select _
a memory file. VR \
\ 0

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

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

IPalh: Memory:iMemoryD: I

Memory1:
Memory2:
Memory3:
Memory4d:
Memory5:

Memory6:
Memory?:
Memory8:
Memory9:

6. Press F5 (Done) to confirm

the operation.

Delete All 7. To delete all the files for
MemoryO~Memory9, press
Fa4.

8. Press F1 (Done) to confirm

the deletion of all files.
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Selecting the Remote Interface

The MFG-2000has LAN and USB interfaces for remote control.
Only one remote interface can be used at any one time.

LAN Interface

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

Panel Operation 1. Press the UTIL key.

TSH

N

. Press F2 (Interface).
3. Press F3LAN).
Press R (Config).

5. Choosehow to configure the ~

»

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

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

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

Manual Manually configure the IP
address.
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6. If Manual was selected, set F1 [BEERN ~ KRN
(IP Addr), F2 (NetMask) and  (Eo ) (e2)
F3 (Gateway) in turn.

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

Interface: LAN Virtual Interface: Disable
GPIB Address: 10 LAN Boot Mode:  AutolP

CH1 Load: 50 OHM IP Address:  169.254.206.154
CH?Z Load: 50 OHM NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0

Beep: On MacAddress:

Display: Dual 00-45-56-78-9A-CD

Bright: 10 HostName:

Power ON:Last MYHOSTO01
Tracking: OFF CH1 Reference In:Int
Freq Cpl: OFF CH2 Reference In: Int
Freq Cpl Offset:

Freq Cpl Ratio:

Ampl Cpl:  OFF

i I
i miin

=]
=
0
g

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

9. Press F5 (Done) to confirm (el
the settings.

10.Finally, press F5 (Done) to

confirm all the IP
configuration settings.

9
El

LAN Host Name

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

Panel Operation 1. Press the UTIL key.

TSH
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2. Press F2 (Interface). e bd |

3. Press F3(AN). ——

4. Press R (Config).

5. Press F4 (HostName) to set

the host name for the unit.

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

Interface: LAN Virtual Interface: Disable
GPIB Address: 10 LAN Boot Mode: AutolP

CH1 Load: 50 OHM IP Address:  169.254.206.154
CH2 Load: 50 OHM NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0

Beep: On MacAddress:

Display: Dual 00-45-56-78-9A-CD

Bright: 10 HostName:

Power ON:Last A

Tracking: OFF CH1 Reference In: Int
Freq Cpl: OFF CH2 Reference In: Int
Freq Cpl Offset:

Freq Cpl Ratio:

Ampl Cpl:  OFF

7. Use the scroll wheel to scroll
through each character.

©)o]0]
(0)OJ0]

@O0

8. Press F1 (Enter Char) to selecw
a character and continueto —
the next character.

9. Press F5 (Done) to confirm

the host name.

200



GYINSTEK

SECONDARY SYSTEM FUNCTION SETTINGS

USB Interface

Background

The following shows how to configure the meter

for remote control via the USB interface.

Panel Operation 1. Press the UTIL key.

2. Press F2 (Inteface).

3. Press F2 (USB).

Interface: USB

GPIB Address: 10
CH1 Load: 50 OHM
CH2 Load: 50 OHM
Language: English

Tracking: OFF
Freq Cpl: OFF
Freq Cpl Offset:
Freq Cpl Ratio:

Hirsdcg’ bd
| ——

Virtual Interface: Disable
LAN Boot Mode: AutolP
IP Address: 169.254.206.154
HetMask: 255.255.0.0
GateWay: 0.0.0.0
MacAddress:
00-45.56-78-9A.CD
HostName:
MYHOSTOD1
CH1 Reference In:Int
CH2 Reference In: Int

__
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System and Settings

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

Viewing and Updating the Firmware

Panel Opearon 1. Press theUTIL key.

TSH

2. PressF3(Cal.).
3. PressF2 (Software).

View Version 4. PressF1(Version) to view the
firmware version.

The version information will be shown on

screen:
Instrument, Version, FPGA Version, Bootloader
Version

Update Firmware 5. To update the firmware,

insert a USB flash drive with
a firmware file in the USB
host drive. PressF2
(Upgrade).

6. PressF1 (Select) toselect the
corresponding CPU file.

A FPGA filemust be locatedin the USB root directoryTo
Note update, do select thethe CPUfile rather than the
FPGA file.
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Language Selection

Baclground The MFG-2000 can be operated in English or
Simplified Chinese. By default, the language is set
to English.

Panel Operation 1. Press theUTIL key.

TSH

2. PressF4 (System).
3. PressF2 (Language)

Chinese is available for 22xXX
series. Please press F1 to
select it.

4. The Language parameter will become
highlighted.

5. Press F2 (English) to select
the language. (21XX)

Chinese is available for 22XX

series. Please press F1 to
select it.

Setting the Buzzer Sound

Background Turns the beeper on or off.

Panel Operation 1. Press theUTIL key.

TSH

2. PressF4 (System).
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3. PressF4 (Beep)to toggle the

buzzer sound on or off.

4. The Beep parameter will become highlighted.

Display Brightness

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

Panel Operation 1. Press the UTIL key.

TSH

2. Press F4 (System). =)
3. Press B5 (DisLight)(for 21XX)

Press F5 (More) and then
press F2 (DisLight)(For 22XX)

4. Press R (Brightness).

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

Range Brightness Low ,mid,high

(——
5. Press F1 (Enter) to finish

setting the brightness.
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Frequency Counter

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

Output: N/A 1. PressUTIL, F6 (Counter).
Input:
m m= 2. PressF2 (Gate Time), and

/ press F3 (1 Sec) to choose a

gate time of 1 second.

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

4. Input a 1kHz square wave signal into the

Counter input on the rear panel. Set the gate
time to 1S.
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Screen Capture

Background The function generator is able to capture
screenshots and save them to a USB flash drive.

Connection 1. Insert a USB key into the USB ([/=
<
port on the rear panel.

Panel Operation 2. Press theUTIL key.

TSH

3. PressF4 (System).
4. PressF1 (Hardcopy).

5. Use the scroll wheel to scroll
through the different screen
shots. A screen shot is
captured each time afunction
is used.

Function: Waveform, ARB,
MOD (AM, FM, FSK, PM),
Sweep,Burst, UTIL

6. When a screen is selected,
press F1 to save the screen
shot. The utility menu will
reappear after 2 seconds. This
indicates that the screen shot
was saved.
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(:HANNEL SETTINGS

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

OULPUL IMPEAANCE.......eiiiiiiie ettt 208
Selecting the OUtPUL PhaSe..........coocviiiiiiiieeee e 209
Synchronizing the Phase..........ccccoiiiiiiiieniece e 210
DSO Link(FOr MFG22XX ONMY ...cvvviieiiiiie e eeee e 210
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Output Impedance

Background The MFG-2000has selectalte output impedances:
50Y or high impedance.
i mpedance is 50Y. The o
be used as a reference only. If the actual load
impedance is different to that specified, then the
actual amplitude and offset will vary accordin gly.

Panel Operation 1. Press theCH1/CH2 key.

Note The load function can only be used if the ARB, MOL
SWEEP or BURST functions are not active

2. PressF1 (Load). Kn"

FREQ 1.000000000 kHz
AMPL 3000 Yep |Phase 0.0 °
DC Offset  0.000 Voo

j—1/FREG—m] i

TZ00RM | Highz | Rewmn |

3. Select F1 (50 OHM) or S —~ O
F2(High Z) to select the (o) (ex)

outp ut impedance.
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Selecting the Output Phase

Panel operation 1. Press theCH1/CH2 key.

2. Press B (Phase.

3. The Phase parameter in the parameter window
will become hightlighed.

FREQ 1.000000000 kHz
AMPL 3000 Vop |Phase 0.0 °
DC Ofiset  0.000 ¥Yos

f 0 Phase I Sync Int / f Deqgree f Return |

4. Use the arrow keys and scroll © ©
wheel or number pad to enter © ©
the output phase.

0JoJo)
00

5. PressF5 (Degree).

FREQ 1.000000000 kHz
AMPL 3000 V¥pp |Phase 10.0 °
DC Offset 0.000 Yoo

f 0'Phase e Sync Int / f Degree I* Return /
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Synchronizing the Phase

Background Synchronizes both the outputs on the MFG-2000.

Panel Operation 1. Press the CH1/CH2 key. (cco s
2. PressF5 (Phase. Og'rd
3. PressF2(S_Phasgto
synchronize the phase of the
channels.
DSOLink (For MFG-22XX only

Background DSO Link enables the MFG-2000to receive lossless
data from a GDS-1000/2000 3000Series
DSO.(support Record Length max.1Mpts)

1. Connect the MFG-2000USB ([
<
host port to the GDS-
1000/2000 300® 4JSB B =

device port. @

Panel Operation 2. Press theCH1/CH2 key. (ico &)
iB GO0.B 21

3. Press 6 (DSO Link) .

4. PressF1 (Search)
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5. To select a DSO channel, ~=

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

acquired data can then be
displayed.
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DUAL CHANNEL
OPERATION

The dual channel section details how to operate
the unit in d ual channel mode (MFG-2000 Serie}
and how to set any channel-specific settings.

Frequency CouplingFor 22XX only..........cccovciiiiiieeiiieeerce e 213
Amplitude Coupling(For 22XX only..........cccceveiiiieeeiiiieeiiiee e 215
Channel Tacking(For 22XX Only........ccccovvuiieeiiiiieniie e 216
Sync INE(FOr 22XX ONIY....cooiiiiiiiiiiiee e 217
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Frequency CouplingFor 22XX only

Background Frequency coupling sets the frequency of the
unselected channel as a frequency offset from the
selected channel or as a ratio of the frequency of
the selected channel.

Panel Operation 1. Press the UTIL key.

TSH

2. Press F5 (Dual Ch).
3. Press F1 (Freq Cpl)
4. To set the unselected

channel ds fregq
offset from the selected
channel s fregq
(Offset).

scroll wheel or number pad

Use the selector keys and
oJo
to enter the frequency offset.
0]

0)O)
(©]0J020

Press F2~F6 to select the o ~
offset frequency units. (ex) (Ces )

5. To set the unselected

channel ds fregq
of the selecte
frequency, press F3 (Ratio).
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Use the selector keys and
scroll wheel or number pad © © ®
to enter the ratio. 0JOJO)

Press F5 (Enter) to confirm.

6. Alternatively, press F1 (OFF)

to disable frequency
coupling.

Interface: USB Tracking: OFF
CH1 Load: 50 OHM Virtual Interface: Disable
CH2 Load: 50 OHM LAN Boot Mode:  AutolP
Pulse Load: 50 OHM IP Address:  169.254.206.154
RF Load: 50 OHM NetiMask: 2595.255.0.0
Language: English GateWay: 0.0.0.0
MacAddress:
00-45-56-78-9A-CD
HostName:
MYHOSTOD1
Freq Cpl: OFF
Freq Cpl Offset: 0 uHz
Freq Cpl Ratio: 1.000

—
Return

Range Offset Range -60MHz ~ 60MHz
(max)
Offset Resolution 1uHz. Unselected

¢ h a n rrequeBcy =
selected cha
frequency + offset.
Selected cha
frequency is fixed.

Ratio Range 1000.000 ~ 0.001

Ratio Resolution 0.001. Ratio = Unselected
channel Es
frequency/selected
channel Es fr
Sel ected cha
frequency is fixed.
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Amplitude Coupling(For 22XX only

Background Amplitude coupling couples the amplitude of one
channel to the other channel. When the amplitude
settings for one channel are changed, thog same
settings are automatically reflected in the other
channel.

Panel Operation 1. Press the UTIL key.

TSHK

2. Press F5 (Dual Ch).

3. Press F2 (Ampl Cpl). -
4. Press F1toturn amplitude [N ~ B

coupling ON or F2 to turn (eo ) (er)
amplitude coupling OFF.

Interface: USB Tracking: OFF

CH1 Load: 50 OHM Virtual Interface: Disable

CHZ Load: 50 OHM LAN Boot Mode:  AutolP
Pulse Load: 50 OHM IP Address: 169.254.206.154
RF Load: 50 OHM NetMask: 255.253.0.0
Language: English GateWay: 0.0.0.0

Beep: On MacAddress:

Sync OQutput: CH1 00-45.56-78-9A-CD
DisLight:  Mid HostName:

Power ON: Last MYHOSTOD

Freq Cpl:  OFF

Freq Cpl Offset: 0 uHz

Freq Cpl Ratio: 1.000

Ampl Cpl: OFF

—
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Channel TrackingFor 22XX only

Background Channel tracking will set the waveform output of
one channel to be the same as the other channel.
When the settings of one channel are changed,
those changes are tracked on the other channel.
This function also has the ability to perform
inverted tracking, where the output on one
channel is inverted in relation to the other channel.

Panel Operation 1. Press the UTIL key.

TSH

2. Press F5 (Dual Ch). -

3. Press F3 (Tracking).

4. To select the tracking .~

function, press F1 (OFF), F2 ((Eo ) (e2 )
(ON) or F3 (Inverted).

Interface: USB Tracking: OFF

CH1 Load: 50 OHM Virtual Interface: Disable

CHZ Load: 50 OHM LAN Boot Mode:  AutolP

Pulse Load: 50 OHM IP Address: 169.254.206.154
RF Load: 50 OHM HetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0

Beep: On MacAddress:

Sync Output: CH1 00-45-56-78-9A-CD
Mid HostHame:
: Last MYHOSTOD1
Freq Cpl: OFF
Freq Cpl Offset: 0 wuHz
Freq Cpl Ratio: 1.000

—

216



GYINSTEK

DUAL CHANNEL OPERATION

Sync Int(For 22XX only

Background

Panel Operation 1. Press the UTIL key.

2. Press F5 (Dual Ch). Ct kBg
|

3. Press H (Sync Int).

Interface: USB
CH1 Load: 50 OHM
CH2 Load: 50 OHM
Pulse Load: 50 OHM
RF Load: 50 OHM
Language: English
Beep: On

Sync Output: CH1
isLi Mid

: Last
Freq Cpl:  OFF
Freq Cpl Of fset:
Freq Cpl Ratio:
Ampl Cpl: OFF

Synchronizes the phase of both channelsand s&s
the phaseto 0°

2

Tracking: OFF
Virtual Interface: Disable
LAN Boot Mode:  AutolP
IP Address:  169.254.206.154
HetMask: 255.255.0.0
GateWay: 0.0.0.0
MacAddress:
00-45.56-78-9A-CD
HostName:
MYHOSTOM

0 uHz

]
Return
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ARBITRARY WAVEFORMS

The MFG-2000can create userdefined arbitrary
waveforms with a sample rate of 200MHz. Each
waveform can include up to 16k of data points
with a vertical range of £8192163849.

Inserting Builtln Waveforms.........ccocoviiiiiiiiiimceeens 219
Create an AbsAtan Waveforml..........cocveviiiniieiiee e 219
Display an Arbitrary Waveform............coocoooieiiiiicmnnns 221
Set the Horizontal Display Range..........cccocvvveiiiiieeiiie e 221
Set the Vertical Display Properties...........ccccvvviiiieeniiiee i 223
Page Navigation (Back Page)........cccccvveeviiiiiiieeeiniiie e 225
Page Navigation (Next Page).........ccccvviiririeeiieeeiniiee e 226
DISPIAY. ..ttt 227
Editing an Arbitrary Wavefrom...................cooiiiueen. 228
Adding a Point to an Arbitrary Waveform............cccccoovveeinincinnenn. 228
Adding a Line tcan Arbitrary Waveform............cccocveeiiiieeniieeene 230
Copy @ WaVEOMM......oeiiiiiiiiiieie e 231
Clear the WavefOrmL...........cooiiiiiie e 233
ARB PrOtECHON.......eviiiiiiiie it 235
Ouput an Arbitrary Waveform..............cooiviiiiicneenen. 238
Ouput Arbitrary Waveform..........ccooiiieeiieeeieeeeec e 238
SavingRecaling an Arbitrary Waveform...................... 240
Saving a Waveform to Internal Memory..........cooovviiieeiieeniiieneenn. 240
Saving a Waveform to USB MemOLy.........oooouviiiieiiiniiiiiiieee s 241
Load a Waveform from Internal Memory..........ccooevvveeieiiiesiiineenen. 244
Load a Waveform from USB...........ccccocviiiiiiiiiniiee e 246
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Inserting Builtin Waveforms

The MFG-2000includes 66 common waveforms, such ascomon,
math waveforms, windowing fun ctions and engineering waveforms.

Create & AbsAtan Waveform

Panel Operation 1. Press theARB key. -
@A

2. PressF3(Built in).
3. PressF4(Wave).
4. Press F5(Select)
5. Press F6(Return)
6. PressF1(Start).

7. The Start parameter will become highlighted.

Enter /| Return I

8. Use the arrow keys and scroll © O
wheel or number pad to enter & © ©
the output phase. O]

oo

9. PressF2 (Enter) to confirm

the Start point.

10.PressReturn to return to the
previous menu.
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11.Repeat steps4~8 for ~

completing setting of L ength
(F2)and Scale (F3.

12.PressF5 (Done) to complete

the operation

13.PressReturn to return to the
previous menu.

Belowan Absatanwave created at start:0, Length:
100Q Scale8191

[ r=c 1953125000000 Hz

| amPL 3000 vpp
DC Offset 0,000 Yoo
RATE 20.000000000

Enter | | Return I
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Display an Arbitrary Waveform

Set the Horizontal Display Range

The horizontal window bounds can b e set in one of two ways: Using
a start point and length, or a center point and length.

Panel Operation 1. Press theARB key. -
@A

2. PressF1 Display) to enter the

display menu.

3. PressF1 (Horizon ) to enter

the horizontal menu.

Using a Start 4. PressF1( Start)

Point

5. The H_From parameter will become
highlighted.

" Enter | Return |

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

the H_From value. ©)
0O®

7. PressClear (F4) to cancel.
8. PressF5 (Enter) to save the

settings.
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Setting the
Length

Using a Center
Point

Zoom in

Zoom out

222

9. Press Return to return to the
previous menu.

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

11.Repeat steps4~9 for Center
(F3).

12.To zoom into the arbitrary
waveform, press F4 (Zoom
In). The Zoom In function
will reduce the length by half
each time the function is
used. The minimum
allowable length is 3.

13.To zoom out from the center

point of the waveform, press
F5 (Zoom out). The Zoom out
function will increase the
length by 2. The maximum
allowable length is 16384

Below, an arbitrary waveform has a start of O,
length of500 and is centered a250.

[ == 1953125000000 Hz

| aMPL 3000 vpD
DC Ofiset  0.000 Yoo
RATE 20.000000000 kHz

T (T [ [ [ [
Start Length Center Zoom in Zoom out Return
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Set the Vertical Display Properties

Like the horizontal properties, the vertical display properties of the
waveform display can be created in two ways : Setting high and low
values, or setting the center point.

Panel Operation 1. Press theARB key. -
@A

2. PressF1 (Display).
3. PressF2 (Vertical).

Setting the Low 4. PressF1 (Low).
Point

5. The Vertical Low parameter will become
highlighted.

Enter Return

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

the Vertical Low value. (02O
00®

7. PressClear (F4) to cancel.
8. PressF5 (Enter) to save the

settings.

9. Press Return to return to the
previous menu.

Setting the High 10.Reped steps4~9 for High
Point (F2).
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Setting the Centeil1.Repeat steps4~9 for Center
Point (F3).

Zoom 12.To zoom in from the center of

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

13.To zoom out of the

waveform, press F5 (Zoom
out). The Zoom out function
will increase the length by 2.
The Vertical low maximum
can be set to-8191 and the
vertical high maximum can
be set to +8191.

Below, theAbsAtan wave is with a vertical low of
8191, a vertical high8191and a center of 0.

[N o 1953125000000 Hz

| aMPL 3000 vep |
DC Offset  0.000 Voo
RATE 20.000000000

- - o
Start Length Center Zoom in Zoom out Return
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Page Navigatior(Back Page)

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

Panel Operation 1. Press theARB key. -
@A

2. PressF1 (Display).
3. Press F4 (Back Page) to move3Eicit

the display window one view
length backward.

Horizontal From* = Hor izontal From - Length
Center*= Center 0 Length
*Length is not less than2

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

Horizon From: 200A 0
Length:500
Center450A 250

[ = 19.531250000000 Hz

| AMPL 3.000 Wpp
DC Offset 0.000 Yoo
RATE 20.000000000

T [ | e
Length Center Zoom in Zoom out Return
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Page Navigation (Next Page)

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

Panel Operation 1. Press theARB key. -
@A

2. PressF1 (Display).

3. Press F3 (Next Page) to move
the display window one view
length forw ard.

Horizon From* Horizon From + Length
Center=Center + Length
*Horizon Fr om + L el63g4 h O

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

Horizon From: 0 A 500
Length:500
Center250A 750

[ == 1953125000000 Hz

| AMPL 3.000 vep
DC Offset  0.000 Yos
RATE 20.000000000 kHz

I ] f—_ e (|
Length Center ZFoom in Zoom out Return
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Display

Panel Operation 1. Press theARB key. -
@A

2. PressF1 (Display).
3. To make the display window

cover the whole waveform,
press F5 (Overview).

Horizontal : 0~1000
Vertical: -8191~8191

Below shows the display after Overview has beel
selected.

Horizon From: 200 A 0

Length:11994 16384

Center7994 8192

Vertical low/high: 8191

[ F~=c 9531250000000 Hz

| AMPL 3000 vep |
DC Offset  0.000 ¥oc
RATE 20.000000000

8191 \1( ]

-8191
1} 16363

(T [ [ [ e | e | |
Horizon Vertical Next Page || Back Page | Overview Return
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Editing an Arbitrary Wavefrom

Adding a Point to an Arbitrary Waveform

Background The MFG-2000has a powerful editing function
that allows you t o create points or lines anywhere
on the waveform.

Panel Operation 1. Press theARB key. -
@A

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

5. The Address parameter becomesred.

Enter Return

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

O)
(0JOXO)
the Address value.
OO®

7. PressF5(Enter) to save the [ (( €4 )
settings.

8. PressReturn to return to the
previous menu.

9. PressF2 (Data).
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10.The Value parameter will become Red.

""Clear | Enter | Retumn |

11.Use the selector keysand ~ © ©

scroll wheel or number pad & ©

to enter a Data value. ©)]
oJo)e]

12.PressFb5 (Enter) to save the
settings.

fE
[

13.PressReturn to return to the Qdst g
previous menu.

14.PressF6 (Return) again to go

back to the ARB menu.

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

Address100 Data 1000
- FREQ 19.531250000000 Hz

| aMPL 3000 vep
DC Offset  0.000 Yoo
RATE 20.000000000 KHz

| Address ol Data " | Return |
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Adding a Line to an Arbitrary Waveform

Background The MFG-2000has a powerful editing function
that allows you to create points or lines anywhere
on the waveform.

Panel Operation 1. Press theARB key. -
@A

2. PressF2 (Edit).

3. PressF2 (Line).
4. PressF1 (Start ADD).

5. The Start Address parameter will be
highlighted in red.

"Enter | Retun |

6. Use the arrowkeys keys and ©
scroll wheel or number pad

00®

to enter the start address.

7. PressF5 (Enter) to save the

settings.

8. PressReturn to return to the
previous menu.

9. Repeat steps4~8for Start Data (F2), Stop
Address (F3) and Stop Data (F4)
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10.PressF5 (Done) to confirm

the line edit.

11.PressReturn to return to the
previous menu.

The red line was created below with the followinc
properties:

Start Address: 0, Start Daté:
Stop Address500 StopData:0

I r=c 1953125000000 Hz

| aMPL 3000 vep |
DC Offset  0.000 ¥os
RATE 20.000000000 kHz

Enter Return

Copy a Waveform

Panel Operation 1. Press theARB key. -
@A

2. PressF2 (Edit). ~oek |
3. PressF3 (Copy).
4. PressF1 (Start).

5. The Copy From properties will become
highlighted in Red
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"“Enter | Return |

6. The the arrow keys and scroll
wheel or number pad to enter @ © ©
the Copy From address. ©0)JO)

7. PressF5 (Enter) to save the

settings.

8. PressReturn to return to the
previous menu.

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

10.PressF5 (Done) to confirm

the selection.

11.PressReturn to return to the
previous menu.

A section of the waveform from point$50~250
was copied to points300~400

Copy FromO
Length 500
To: 100

[ o 1953125000000 Hz

| AMPL 3000 vep \
DC Offsel _ 0.000 Voo
RATE 20.000000000 KkHz

=

Start Length Paste To Done Return
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Clear the Waveform

Panel Operation 1. Press theARB key. -
@A

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

5. The Clear From properties will become
highlighted in red.

Enter Return

6. Use the arrow keys and scroll © ©
wheel or number pad to enter © © ©
the Clear From address. OJO)

oJo
7. PressF5 (Enter) to save the

settings.

8. PressReturn to return to the
previous menu.

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

10.PressF3 (Done) to clear the

selected section of the
arbitrary waveform.
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|

11.PressReturn to return to the Qds qn
previous menu.

Delete All 12.PressF5 (ALL ) to delete the
whole waveform .

13.PressF5 (Done) again to
confirm the deletion .

14.PressReturn return to the
previous menu.

Clear From 100, Length:500.
- FREQ 19.531250000000 Hz

| AMPL 3.000 vpp |
DC Offset  0.000 Yoc
RATE 20.000000000 kHz

I Length I | ™ Return |

The same area after being cleared:

[ - 1553125000000 Hz

| aMPL 3000 Wwep |
DC Offset  0.000 Voo
RATE 20000000000

| Start Length Done I Return |
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The result after the whole waveform is deleted:

[ = 1953125000000 Hz

| aMPL 3000 vep
DC Ofiset  0.000 Yoc
RATE 20.000000000

Done Return

ARB Protection

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

Panel Operation 1. Press theARB key. -
@A

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

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

Protect Off

"Enter | Return |

6. Use the arrow keys and scroll ©
wheel or number pad to enter
the Protect Start address.
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7. PressF5 (Enter) to save the

settings.

8. PressReturn to return to the
previous menu.

9. Repeat steps4~8 for Length
(F3).

10.PressF4 (Done) to confirm

the protected area.

11.PressReturn to return to the
previous menu.

12.Press F4(Done) to protect the
selected areas of the
waveform.

Protect All 13.PressF1 (ALL) to protect the

whole waveform .

14.PressF1 (Done) to confirm .

15.PressReturn to return to the
previous menu.

Unprotect Al 16.PressF5 (Unprotect) to

unprotect the whole
waveform .

17.PressF6 (Done) to confirm.

18.PressReturn to return to the
previous menu.
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19.The waveform background will return back to
bl ack. TheUngpateotgdér be Wi
grayed out.

Below, the protected areas of the waveform are
shown with anblue background:

Start100, Length:500.
- FREQ 19.531250000000 Hz

| amPL 3000 vpp
DC Offiset 0000 Yoo
RATE 20.000000000

237



GUYINSTEK MFG-2000 Series User Manual

Ouput an Arbitrary Waveform

The arbitrary waveform generator can output up to 16k points
(2~16384.

Ouput Arbitrary Waveform

Panel Operation 1. Press theARB key. -
@A
2. PressF6 (Output) .
3. PressF1 (Start) ak (((Eo )

4. The Start property will become highlighted in
red.

"“Enter | Return |

@

5. Use the arrow keys and scroll © © @
wheel or number pad to enter @
the Start address.

@.
@.@.

©

0JOJO.

©

6. PressF5 (Enter) to confirm
the start point.

7. PressReturn to return to the
previous menu.

8. Repea steps4~7 for Length
(F2).

9. PressReturn to return to the
previous menu.
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The frontpanel terminal will output the following
waveform.

Start100 Length500
-FREQ 40,000000000000 Hz

| AMPL 3.000 vpp
DC Offiset  0.000 Yoo
RATE 20.000000000

f Start Length | . Return .

239



GUYINSTEK MFG-2000 Series User Manual

SavingRecaling an Arbitrary Waveform

The MFG-2000can save and load arbitrary waveforms from 10
internal memory slots. Arbitrary waveforms can also be saved and
loaded from a U SB memory stick.

Saving a Waveform to Internal Memory

Panel Operation 1. Press theARB key. -
@A
2. PressF4 (Save)
3. PressF1 (Start). RS

4. The Start property will become highlighted in
red.

M ]
Enter Return

5. Use the arrow keys and scroll © ©
wheel or number pad to enter .

the Start address.
@ @ @

6. PressF5 (Enter) to confirm

the start point.

7. PressF6 (Return) to return to

the previous menu.

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

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

ARBO~ARB9

11.PressF1 (Select)to save the
selected memory file.

12.PressReturn to return to the
previous menu.

Below the fileARB1is selected using the scroll
wheel.

IPath: Memory:iMemory0: |

Memory1:
MemoryZ2:
Memory3:
Memory4:
Memorys:

Memoryb:
Memory?:
Memory8:
Memory9:

= R

Saving a Waveform to USB Memory

Panel Operation 1. Press theARB key. -
@A

2. PressF4 (Save)
3. PressF1 (Start).
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4. The Start propery will become highlighted in
red.

“Enter | Retumn |

5. Use the arrow keys and scroll
wheel or number pad to enter & © ©® @
the Start address. ©0)JO)

6. PressF5 (Enter) to confirm

the start point.

7. PressF6 (Return) to return to

the previous menu.

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

9. PressF4 (USB).

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

11.PressSelectto select

directories or files.

Create a Folder 12.PressF2 (New Folder) . eV Enicad

13.The text editor will appear with a default folder
name of ONEW_FOL©G.
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Create a New Filel7.PressF3 (New File).

15.Use F1 (Enter Char)or F2

16.PressF5 (Save)to save the

New Folder:
NEW_FOL

(T A

BCDEFGHIJKLM
N OPQRSTUWVWXY Z

12 3 45 6 7 8 9 0 = =

. J

14.Use the scroll wheel to move

the cursor.

Dmiiqu q ~| A'bjro’ hd

(Backspace)to create a folder -

name.

folder name.

s )

18.The text editor will appear with a default file

name of ONEW_FI

-

New File(CSV):
NEW_FIL

Lo.

BCDEFGHIJKLM
NoPQRSTUVWXIYIZ

12 3 45 6 7 8 9 0 - -
&

19.Use the scroll wheel to move
the cursor.

243



GUYINSTEK MFG-2000 Series User Manual

20.Use F1 (Enter Char) orF2 ~ [
(Backspace) to create a file

name.
21.PressF5 (Save)to save the file
name.

Below the folderABC,and the file, MFG.CSVhave
been created in the root directory.

IPath: USB:' I
AN
£ NEW_FOL

£ ABC
2 AFG.CSY

Load a Waveform from Internal Memory

Panel Operation 1. Press theARBkey. -
@A

2. PressF5 (Load).
3. PressF1 (Memory).

4. Use the scroll wheel to choose
a memory file.

5. PressSelectto load the

selected memory file.
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6. PressF3 (To)to choose the

starting point for the loaded
waveform .

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

.
i

8. Use the selector keys and ©)
scroll wheel or numberpad © ©® ©@
to enter the starting point.

OO0
0XO)
9. PressF5(Enter) to confirm the

start point.

10. PressF6 (Return) to return to

the previous menu.

11.PressF5(Done).

Below the fileARB1is selected using the scroll
wheel loaded to position O.

IPth: Memory:‘Memory(: |

Memoryi:

MemoryZ2:
Memory3:
Memory4:

Memory3d:
Memory6:
Memory7:
Memory8:
Memory9:

=i o
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[ -« 1953125000000 Hz

| AMPL 3000 vep
DC Offset  0.000 Yoo
RATE 20.000000000 kHz

1198

"“Clear | Enter | Retun |

Load a Waveform from USB

Panel Operation 1. Press theARB key. -
@A

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

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

5. PressF1 (Select)to select the
file to load.

6. PressF3 (To)to choose the

starting point for the loaded
waveform .

7. ThelLoad To property will become highlighted
in red.

Enter | Return |
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8. Use the arrow keys and scroll © O ©
wheel or number pad to enter @ (OXO)
the starting point. ®

0JO,
00
9. PressF5(Enter) to confirm the

Start point.

10.PressF5(Done).

Below the file AFG.CSV is selected using the scr
wheel loaded to position 0.

IPath: USB:. “ABC |
L

‘& AFG.CSV

= s

B rreo 19.531250000000 Hz
| aMPL 3000 Wep

DC Offiset  0.000 Voo

RATE 20,000000000

T [ SR |
Clear Enter Return
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Establishing a Remote Connection

The MFG-2000supports USB remote connections.

Configure USB interface

uUsB PC sde connector Type A, host
configuration  \\ec 000side  Type B, slave
connector
Speed 1.1/2.0 (full speed)

Panel Operation 1. Download and install the USB driver from the
GW Instek website, ww w.gwinstek.com . Go to
the Product > Signal Sources > Arbitrary
Function Generators > MFG-2000product page
to find the USB driver setup file.

Double click the driver file and follow the
instructions in the setup wizard to install the

driver.

2. Press theUtility key followed

by Interface (F2) and USB -

(F2).

3. Connect the USB cable to the —=
rear panel USB B (slave) port.

Configure LAN interface

LAN MAC Address
configuration Instrument Name
User Password

Instrument IP Address

Domain Name

DNS IP Address
Gateway IP Address
Subnet Mask
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HTTP Port 80 (fixed)

Panel Operation 1. Connect the LAN cable to the —=
rear panel LAN port. @

2. Press the Utility key followed

by Interface (F2) and LAN -

(F3).
DHCP Use DHCP to automatically configure the IP
Connections address of the unit for networks with a DHCP
server.

3. Press Config (F2) followed by

DHCP (F1), Done(F5). Press --
Done(F5) again.

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

4. Press Config (F2) followed by [ ki

Auto IP (F2), Done(F5). Press -

Done(F5) again.

Manual IP Manually configure the IP address.
Connections

5. PressConfig (F2) followed by
Manual (F3).

6. Press IP Addr (F1) and set the
IP address using the number
pad. Press Done (F1) to
complete setting the IP
Address.
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7. Press NetMask (F2) and set
the mask address using the
number pad. Press Done (F1)
to complete setting the net
mask.

8. Press Gateway (F3) and set
the gateway address using

the number pad. Press Done
(F1) to complete setting the
gateway.

9. Press Done (F5) to complete
setting the manual IP address

and to return to LAN
interface menu. Press
Done(F5) again.

Setting the Host 10.Press Host Name (F4).
Name

11.Enter the host name using the
scroll wheel, arrow keys and
soft-keys. Use the scroll
wheel to highlight a
character, and press Enter

Char (F1) to select the
highlighted character.
i

12.Press Done (F5) to finish

setting the Host Name. Press
Done(F5) again.
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Remote controkerminal connection

Terminal Invoke the terminal application such as MTTTY

application (Multi -Threaded TTY). For USB, set the COM port,
baud rate, stop bit, data bit, and parity
accordingly.

To check the COM port No, see the Device
Manager in the PC. For
System b Hardware tab.

Functionality Run this query command via the terminal.
check *idn?

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

GW INSTEK, MFG-2000 SNXXXXXXXX,Vm.mm

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

PC Software The proprietary PC softwa re, downloadable from
GWInstek website, can be used for remote control.

Display When a remote connection is established all panel
keys are locked bar 5.

1. Press REM/LOCK (F6) to -
return the function generator
to local mode.
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Cill | FREQ 1.000000000  kHz
AMPL 3.000 vpp |Phase Wﬂ
DC Offset 0.00 Yoo
Type: AM
AM Depth: 100.0 % Source: INT
AMFreq: 100000 Hz Shape: Sine
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Web Browser Control Interface

The MFG-2000also has a browserbased interface to remotely
control the unit over a network.

Overview

Welcome Page The Welcome Page $ the home page for the
browser control interface. This page lists
instrument information and the LAN
configuration. It also has links to the Browser
Web Control and the View & Modify
Configuration pages.
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Browser Web The Browser Web Control allows you to

Control remotely control and view the unit over a LAN.
The unit can be controlled via a virtual control
panel using a mouse, with SCPI controls via an
SCPI input box or by running SCPI commands
in a file.

GWINSTEK AFG-2000 Multi Channe! Function Generator

View & Modify The View & Modify Configuration page
Configuration displays all the LAN configuration settings and
allows you to edit the configuration.

0 T — T
er emc wBv Gmea AT W

- Current Contiguraton of

EE=) MFG-2532 Multi Channel Function Generator

Operation 1. Configure the MFG-2000interface to LAN and
connect it to the LAN or directly to the PC (if
the LAN interface is set to Auto IP).

See Page?49for the LAN configuration details.
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2. Next enable the virtual

interface on the MFG-200Q et —
Press the Utility key followed

by Interface (F2), LAN (F3)
and Remote (F1) to
enable/disable the Virtual
interface.

Interface: USB Virtual Interface: Enable
GPIB Address: 10 LAN Boot Mode:  AutolP
(CH1 Load: 50 OHM IP Address: 169.254.206.154

CH2 Load: 50 OHM NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0

. Enter the IP address of the unit into the address

bar of your web browser as follows:

File Edit View Favorites Tools Help

J/172.16.22.117 /ipdex.htm

=)

. The Welcome page will appear in the browser.

==
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Command Syntax

Compatible 1 IEEE488.2, 1992 (fully compatible)
standard 1 SCPI, 1994 (partially compatible)

Command Tree The SCPI standard is an ASCII based standard that
defines the command syntax and structure for
programmable instruments.

Commands are 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 SOURcel|2| 3| 4]
root node and the :PM and :PULSe sub nodes.

Root node SO Ree[1]

2™ node CPM :PULSe

SN

3% node  S0URCE Shape :PERiod WIDTh

Command types Commands can be separated in to three distinc
types, simple commands, compound commands

and queries.

Simple A single command with/without
a parameter

Example *OPC

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

Example SOURcé&:PULSe:WIDTh
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Query A query is a simple or compound
command followed by a question
mark (?). A parameter (data) is
returned. The maximum or
minimum value for a parameter
can also be queried where
applicable.

Example SOURCcel:FREQuency?
SOURcel:FREQuency? MIN

Command forms Commands and queries have two different forms,
long and short. The command syntax is written
with the short form of the command in capitals
and the remainder (long form) in lower case.

long long
SOURcel:DCOffset
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:DCOffse
SOURCE1:DCOFFSET
sourcel:dcoffset

SHORTSOUR1:DCO
sourl:dco
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Command lSOURcel:DCfoset"Tf offser>ll‘__'5 1: command header
T T
Format 1 2 3 4 2:single space
3: parameter
4: message terminator
Square Brackets |Commands that contain squares brackets indicate
that the contents are optional. The function of the
command is the same with or without the square
bracketed items. Brackets are not sent with the
command.

For example, the frequency query below can use an
the following 3 forms:

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

Braces {} Commands that contain braces indicate one item
within the braces must be chosen. Braces are not
sent with the command.

Angled Brackets Angle brackets are used to indicate that a value

<> must be specified for the parameter. See the
parameter description below for details. Angled
brackets are not sent with the command.

Bars | Bars are used to separate multiple pammeter
choices in the command format.

Parameters Type Description Example

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

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

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

<aard> Arbitrary ASCII
characters.

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

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

<peak deviation Including QHZ

in Hz> frequency unit

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

including voltage
peak to peak.

<offset> NRf+ type \%
including volt
unit suffixes.
<seconds> NRf+ type NS, S MSUS

including time
unit suffixes.

<percent> NRf type N/A

<depth in

percent>
Message LF CR line feed code (new line) and
terminators carriage return.

LF line feed code (new line)

EOI IEEE-488EOI (End-Or-ldentify)
ANote Aj or “m should be used when using a terminal

program.
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Command Space
Separators

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

Colon (3)

A colon is used to separate
keywords on each node.

Semicolon (;)

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

For example:
SOURCce[1|B|3RA:DCOffset?
SOURCce]|23|3RA:OUTPuUt?
A SOURcel:DCOffset@UTPut?

Colon +
Semicolon (:;)

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

For example:
SOURcel:PM:SOURce?
SOURcé4:PULSe:WIDTh?
A SOURcel:PM:SOURce?:;SOUR«
PULSe:WIDTh?

Comma (,)

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

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

System CommMaNdS.......ccovuiiiiiiiii e 266
SYSTEMERROIZ...ciiiiiiiiiic e 266
FIDIN? e 266
RS T i 267
T S T et 267
SYSTEMIVERSIONZ....ooiiiiiiiie ittt 267
FOPC i 268
O it 268
WAL o 268

Status Register CommandsS..........ocovviviiiiiicmne e 270
LS i 270
B S E ittt 270
o =] = S S PP PPT T UOPPPPRPPTN 271
ST I = ST PP P PU T UOPPPPRPPN 271
O RE. i 272

System Remote Commands..........ccovvveiiniiiiimmmenenannes 273
SYSTEMILOCAL. ...ttt 273
SYSTEMIREMOLE........iiiiiiiee e 273

Apply Commands........coooiiiiii e 274
SOURCce[1|BI3RF:APPLY:SINUSOId.........cveeeiiiiieeiiiienieee e 276
SOURCce[B|3|3RFEAPPLY:SQUALE.......cccvveeeiiiiie e 276
SOURCE[1|B|3RAAPPLY:RAME. .........ooovreeeeeeeeeeereeeree e 277
SOURCE[1|B|3RA:APPLY:PULSE. ......ecveveeeeeeevereeeee e 277
SOURCE[1|BI3RF:APPLY:INOISE......cctiiiiiiieee e 278
SOURCE[1|B|3RAAPPLY:USER........cocvovceeeeeeeeeeeeeeeeeeeeeeneen. 278
SOURCE[L|BIBRAAPPLYZ. ... eeeeeeereeeeeeeeeeeeseseeeeennanes 279

Output CommaNndsS.........oevviiiiiiei e 280
SOURCE[L|BIBREFUNCHON. ......cc..eeveveeeeeeeeeseeseeeeeeeree e, 280
SOURCce[1|2|BRF|pulSe]:FREQUENCY........ccvvveiirieeeiieeeeiiece e 281
SOURCce[1|BI3RF|pUISEAMPItUE. ..o 283
SOURCe[1|B|3RF|pUISEDCOMSEL ... 284
SOURCce[1]2|BRF]:SQUAare:DCYCIE.......ccccvveiiiieeeiieee e 285
SOURCE[1|B|3RFERAMP:SYMMEY.......oveceeeeereeieeesienreieiesesenenen 286
SOURCE[1|B|3RFEPULSEWIDTR. ...t eneeeeeeen, 287
OUTPUL. ..ottt e e e e e e e e e e e e e e e e e eaees 287
OUTPUL[1|2|FBRF|PUISELLOAD.........oeeeeeeeeereiererereeteeeeeerereeeeeseeeens 288
SOURCE[1]2]3RF|pulse]:VOLTage:UNIT.........cccceeeviirireiiiennnien. 289

Pulse Configuration Commands............ccccoveviiinimen. 290
SOURCEPULSE:PULSE:WIDTR....ccoiiiiiiiiiieeiiiiiee e 290
SOURCEPULSE:PULSE:DCYCILE.....cetiiiieeeiiiiieeeeeeeiiieieee e 291
SOURCEPULSE:PULSe:TRANSIHIEADING.......ccvveeeiiiiiiieeeeanninns 291
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SOURCEPULSE:PULSe: TRANSITIRAIING. ........ccooeerriiiiicieeee 292
Amplitude Modulation (AM) Commands...................... 294
AM OVEIVIEW........utiiiiii ittt ettt ettt 294
SOURCE[L|2|3RFI:AMISTATE ...eeiiiiieiie et 295
SOURCE[1|2|3RF:AM:SOURCE. .....coceiiiiieiiiiieniiee e 295
SOURCce[1|2|3RF:AM:INTernBUNCLION.......cccocviiiiiiieiiiiee e 296
SOURCce[1|2|3RF:AM:INTernBREQUENCY..........cceeveiirieeiiieneien, 297
SOURCE[1|2|3RFI:AM:DEPTR. ....ccviiiiiiiiii e 297
Amplitude Shift Keying (ASK) Commands.................. 299
ASK OVEIVIEWL....ceieiiieit ettt ettt 299
SOURCE[BRF:ASKEY:STATE. ...ttt 299
SOURCERFIASKEY:SOURCE.......ovviiieeeiiiiiieiiee et 300
SOURCE[3RF:ASKIAMPItUE. .....oeiiiiiiiieicceee e 300
SOURCERFIASKey: INTernal RATE.........coooviviiiiiceee e 301
Frequency Modulation (FM) Commands..................... 302
FIM OVEIVIEW......cciiiiiieiiiii ettt 302
SOURCE[1|2|BRF]:FM:STATE...coiiiiiiieieee et 303
SOURCE[12|BRF]:FM:SOURCE.......ccvieiiiiiiie e 303
SOURCce[1]2|3|3RF]:FMINTertUNCHON........cvee e 304
SOURCce[1]2|3|3RF:FM:INTermfaREQUERY .........cccuvveeiiiieeeiieene 305
SOURCE[1|2|BRF]:FM:DEVIAtiON........ceveiiieeeiiiiee e 305
FrequencyShift Keying(FSK) Commands..................... 307
FSK OVEIVIEW. .....viiiiiiit ettt 307
SOURCE[1|2|BRF]:FSKEY:STATE....ceiiiiieeeiiiee ettt 307
SOURCe[1|2|BRF]:FSKey:SOURCE.........coveiriiiieniiee e 308
SOURCce[1|2|BRF]:FSKey:FREQUENCY........ccoovveeriiiiieieeeeniireeenns 308
SOURCce[1|2|BRF]:FSKey:INTernal:RATE ..........cccccoviiiieiiieee 309
Phase Modulation(PM)Commands.................c.coeeeenees 310
PM OVEIVIEW ...ttt ettt 310
SOURCE[1|2|BRF]:PM:STATE. .eiiie ittt 311
SOURCE[1|2|BRF]:PM:SOURCE.....cciviiiiieiiieeiie e 311
SOURCce[1]2|3|3RF]:PM:INTertRUNCHON. ........ceeerieee e 312
SOURCce[1|2|BRF]:PM:INTernaFREQUENCY..........cvvveviieeeiiiieeene 312
SOURCe[1|2|BRF]:PM:DEVIAtON........coevriiieeiiiieeiiie e 313
Phase Shift KeyingPSKCommands........................... 315
PSK OVEIVIEW......eviiiiiiie ittt 315
SOURCEBRF]:PSKEY:STATE ....eeiiiiteiee ettt 315
SOURCERFIPSKEY:SOURCE.......ciiiiieiiieiiiierieeniice e 316
SOURCERFIPSKEY:PHASE .......coiiiiiiiieiitereenee e 316
SOURCERFIPSKey:INTernal RATE. ..o 317
SUM Modulation (SUM) Commands...........c..cceevenennen. 318
SUM OVEIVIBW.....cciiiiieiiiiiee ittt 318
SOURCE[L[2]:SUM:STATE.....utieiiieiiie ittt ettt 319
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SOURCE[1|2]:SUM:SOURCE.......ceiiiiiiieiiiiieeiiee e 319
SOURCce[1]2]:SUM:INTernal:FUNCHON. ........ccvveiviiiie e 320
SOURce[1]|2]:SUM:INTernal:FREQUENCY.........veeeviveieiiiieeiiieeenne 320
SOURCE[L|2]:SUM:AMPL.....cooitiiiiiiiiiieie et 321
Pulse Width Modulation(PWM)XCommands.................. 323
PWM OVEIVIBW.......eeiieieie e eeteeee ettt e e e e e e e e 323
SOURCE[L|2|3[:PWM:STATE ..eeeiiieiiie et 323
SOURCE[1|2]|3[:PWM:SOURCE......cciiiiriiiiiiiieiieeiie e 324
SOURCce[1]2|3]:PWM:INTernal:FUNCHION..........ccoeeiiiiiiiiianeeies 325
SOURCce[1]2|3]:PWM:INTernal:FREQUENCY......cccceeviuiieeeeaeeaiiens 325
SOURCE[L|2]|3[:PWM:DUTY....iiiiiieiiit et 326
Frequency Sweep CommandsS.........ccoovveviiiiiiimmnnnnnn, 327
SWEEP OVEIVIEW. ...eeeiuiiiieiiiiieeiitee ettt e ee e st e st esne e e e abreeenaes 327
SOURCE[1|BI3RF:SWEEP:STATE. ...ttt 328
SOURCce[1|BI3RF:FREQUENCY:STARL......oevviiiiiieiiii e 329
SOURCce[1|BI3RF:FREQUENCY:STOPR.......cccviveeiiiieeeeee e 329
SOURCce[1|BI3RF:FREQUENCY:CENTE......ccciiieeiiiiii e 330
SOURCce[1|BI3RF:FREQUENCY:SPAN.......ccviiiiiieeiiiieeeee e 331
SOURCe[1|BI3RF:SWEEP:SPACING........eeveeiiiiieiiiiierieee e 331
SOURCe[1|BIBRFE:SWEER:TIME ..ot 332
SOURCe[1|BI3RF:SWEEP:SOURCE.......coviieeeiiieee e 333
OUTPU{L 2} TRIGQENSLOPE. .. ..cciiieiiieeiie et 334
OUTPULL 2T TRIGOEL. ....tee ettt ettt 334
SOURCE[1|2]:MARKEREQUENCY. ......evveeiiiieeeiiieieeeee e 335
SOURCE[L|2]:MARKEL. ....cotiiiiiiiitie ettt 336
Burst Mode Commands..........coevvviiiiiiiiiiime e, 337
BUrst MOde OVEIVIEW. .........uuiiiiiieiiiiiiie ettt 337
SOURCE[L|BI:BURSESTATE ....viiiieeiriceiie e 339
SOURCE[1|BI:BURSEMODE........ccoiiiiieiiieiiieiee e 339
SOURCE[1|BI:BURSENCYCIES.......oeeiiiieiiieiiieeeeeieeeiee e 340
SOURce[1|B]:BURSt:INTernal:PERIQ.............coocviiieeiienniiiieenen. 341
SOURCE[1|BI:BURSEPHASE. ..ot 342
SOURCce[1|B]:BURSE:TRIGQer:SOURCE........cccevvveeeieiiiiieeieeeeee 342
SOURCce[1|B]:BURSETRIGQErDELAY. ......cccooviiiiiiieiieeiiieieeee e 344
SOURCce[1]2|3]:BURSE:TRIGer:SLQAPE...........cooeveiiiiieieeeieiis 344
SOURCe[1|B]:BURStL:GATE:POLAIILY......cceeeeiiiiiiiiieeieeiiiieeeeee e 345
SOURCce[1|2]:BURSt:OUTPUt: TRIGger:SLOPRE.........ccceeeeeeeiien. 346
SOURCce[1]|2]:BURSEOUTPULTRIGOEL.........evveeeeee e 347
Arbitrary Waveform Commands.............ccovviiiiiiimenne. 347
Arbitrary Waveform OVEerVIEML. ...........oooiuiiieeiieiiiiiiieee e 347
SOURCE[1|R:FUNCHION USER......cooiiiiiiiiiieiieeee e 348
DATAIDAC. ...ttt ettt 349
SOURCE[1|BI:ARB:EDIT:COPY.....ooiiiiiiiiieiiiesiieeie e 350
SOURCE[1|Bl:ARB:EDIT:DELELE......ccccviiirieiiieiiieeiee e 350
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SOURCce[1|2|3]:ARB:EDIT:DELete:ALL......ooovvviiiiiiiiieeiiceee 351
SOURCE[1|B]:ARB:EDIT:POINL.....ccciiiiiiiriiieiiiciee e 351
SOURCe[1|B]:ARB:EDIT:LINE.......ccoiiiiiiiieniieee e 351
SOURCe[1|B]:ARB:EDIT:PROTECL......cccviiiiieieienirieiee e 352
SOURCe[1|B]:ARB:EDIT:PROTECEALL.......ccoiiiirieiiieneniiecen 352
SOURCEL|2|3]JARB:EDIT:UNPIOECL........ccvvieiiieniiic e 352
SOURCEL|2|3JARBINCYCIES......cciiiiiiieiiii e 353
SOURCEL|2JARB:OUTPULMARKET.......covviiiiiiiriiireesie e 353
SOURCE[L|BI:ARBIOUTPUL.....ccuviiiiieiiieririesreeniiee st 354
COUNTER . e 355
COUNTER:STATE. ...ttt 355
COUNLEIGATE ..ottt e 355
COUNLENVALUB?......eiiiiiiiieic e 356
PHASE. .. 357
SOURCE[1]|2|pUISE]:PHASE. .....eiiiiiiiieeiieeee e 357
SOURCce[1|2|pulse]:PHASe:SYNChronize...........cccccevvveeenieeennnnee. 357
SOURCce[1]2]|pulse]:PHASe:SYNChronize...........cccccevvveeeeieeennnnee. 357
SOURCe1:PHASE:SYNCHIONIZE.......cveeviiiiiienieenieeee e 357
COUPLE. .. e 358
SOURCce[1]|2]:FREQuency:COUPIe:MQDE..........cccccoovireriniennen. 358
SOURCce[1]|2]:FREQuency:COUPIe:OFESEL........coocvveiriieeeiieen 358
SOURCce[1]|2]:FREQuency:COUPIE:RATIO.......cuveeiiiiiiiiieee i 359
SOURCce[1]|2]:AMPIitude:COUPIE:STATE. .....ovveiiieeeiiiee e 359
SOURCE[L2]:TRACK ...ttt ettt 360
Save and Recall Commands.............cooovviiiiicmcnenennn. 361
FSAV. ettt bbb naee 361
o = L O TP P TP TPPTRTSRPI 361
MEMOry:STATEDELELE........oiiiiieiiiieeee e 361
MEMOrySTATe:DELete ALL.......ooviiiiiiieeieeeeeeee e 362
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System Commands

SYSTem:ERRor? System Query

Description Reads an error from the error queue. See page382
for details regarding the error queue.

Query Syntax SYSTem:ERRor?

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

Example SYSTem:ERRor?
-138 Suffix not allowed

Returns an error string.

*IDN? System Query

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

GW INSTEK,MFG-200Q SN:XXXXXXXX,Vm.mm
Query Syntax  *IDN?
Return parameter<string>
Example *IDN?

GW INSTEK,MFG-200Q SN:XXXXXXXX,Vm.mm

Returns the identification of the function
generator.
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*RST System Command
Description Reset the function generator to its factory default
state.
Note Note the *RST command will not delete
instrument save states in memory.
Syntax *RST
*TST? System Query
Description Performs a system selftest and returns a pass or

fail judgment. An error message will be generated
if the self test fails.

Note The error message can be read with the SYST:ERR
query.

Query Syntax  *TST?

Return parameter+0 Pass judgment
+1 Fail judgment

Exampe *TST?
+0

The function generator passed the selftest.

SYSTem:VERSion? System Query

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

Query Syntax ~ SYSTem:VERSion?

Return parameter<string>

Example SYST:VERS?
MFG-2000VX. XXX_XXXX
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Returns the year (2010) and version for that year

().

*OPC System Command

Description This command sets the Operation Complete Bit
(bit 0) of the Standard Event Status Register afer
the function generator has completed all pending
operations. For the MFG-200Q the *OPC command
is used to indicate when a sweep or burst has

completed.

Note Before the OPC bit is set, other commands may be
executed.

Syntax *OPC

*OPC? System Query

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

Note Commands cannot be executed until the *OPC?

guery has completed.
Query Syntax ~ *OPC?

Return parameterl

Example *OPC2
Returns a 016 when all/l
complete.
*WAI System Command
Description This command waits until all pending operations

have completed before executing additional
commands. l.e, when the OPC bit is set.
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Note This command is only used for triggered sweep
and burst modes.
Syntax *WAI
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Status Register Commands

*CLS System Command

Description The *CLS command clears all the event registers,
the error queue and cancels an *XOPC command.

Syntax *CLS

*ESE System Command

Description The Standard Event Status Enable command
determines which events in the Standard Event
Status Event register can set the Event Summary
Bit (ESB) of the Status Byte register. Any bit
positions set to 1 enable the correponding event.
Any enabled events set bit 5 (ESB) of the Status
Byte register.

Note The *CLS command clears the event register, but
not the enable register.

Syntax *ESE <enable value>

Parameter <enable value> 0~255

Example *ESE 20

Sets a bit weight of 20 (bits 2 and 4).
Query Syntax ~ *ESE?

Return ParameteiBit Register Bit Register
0 Not used 4  Message Availabli
1 Not used 5 Standard Event
2 Error Queue 6 Master Summary
3 Questionable 7 Not used

Data
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Example *ESE?

4

Bit 2 is set.
*ESR? System Command
Description Reads and clears the Standard Event Status

Register. The bit weight of the standard event
status register is returned.

Note The *CLS will also clear the standard event status
register.
Query Syntax  *ESR?
Return ParameteiBit Register Bit Register
0 Operation 4 Execution Error
Complete
1 Not Used 5 Command Error
2 Query Error 6 Not Used
3 Device Error 7 Power On

Query Example *ESR?
5

Returns the bit weight of the standard event status
register (bit 0 and 2).

*STB? System Command
Description Reads the Status byte condition register.

Note Bit 6, the master summary bit, is not cleared.
Syntax *STB?
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*SRE System Command

Description The Service Request Enable Command determines
which events in the Status Byte Register are
allowed to set the MSS (Master summary bit). Any

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

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

Query Syntax ~ *SRE?

Return ParameteiBit Register Bit Register
0 Not used 4  Message Availabli
1 Not used 5 Standard Event
2 Error Queue 6 Master Summary
3 Questionable 7 Not used

Data

Query Example *SRE?12

Returns the bit weight of the status byte enable
register.
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System Remote Commands

SYSTem:LOCal System Command

Description Sets the function generator to local mode. In local
mode, all front panel keys are operational.

Syntax SYSTem:LOCal

Example SYST.LOC

SYSTem:REMote System Command

Description Disables the front panel keys and puts the function
generator into remote mode

Syntax SYSTem:REMote

Example SYST:REM
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Apply Comnands

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

As only basic parameters can be set with the Apply command, other
parameters use the instrument default values.

The Apply command will set the trigger source to immediate and
disable burst, modulation and sweep modes. Turns on the output
commandOUTPut[1]2| 3| 3RF|pulse ] ON. The termination setting
will not be changed.

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

SOURCce[] 2| 3] 3RF:APPLy:SINusoid [<frequency> [,<amplitude>
[,<offset>] ]]

Output FrequencyFor the output frequency, MINimum, MAXimum
and DEFault can be used. The default frequency
for all functions is set to 1 kH z. The maximum and
minimum frequency depends on the function
used. If a frequency output that is out of range is
specified, the max/min frequency will be used
instead. A oData out ra
generateddé from the rem
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When setting the amplitude, MINimum,

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

Output
Amplitude

If the amplitude has been set and the output
termination is changed
impedance, the amplitude will double. Changing
the output termination from high impedance to
50Y will half the ampl.

Vrms, dBm or Vpp units can be used to specify the
output unit to use with th e current command. The
VOLT:UNIT command can be used to set the units
when no unit is specified with the Apply

command. If the output termination is set to high
impedance, dBm units cannot be used. The units
will default to Vpp.

The output amplitude can be affected by the
function and unit chosen. Vpp and Vrms or dBm
values may have different maximum values due to
differences such as crest factor. For example, a
5Vrms square wave must be adjusted to 3.536
Vrms for a sine wave.

DC Offset voltageThe offset parameter can be set to MINimum,
MAXimum or DEFault. The default offset is O
volts. The offset is limited by the output amplitude
as shown below.

|V offsef <V maxd Vpp/2

If the output specified is out of range, the
maximum offset will be set.
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The offset is also determined by the output
termination (50Y or hig
has been set and the output termination has
changed from 50Y to hig
will double. Changing the output termination from
high i mpedancalftheoffs&.0Y w

Source Specific
SOURce[1|B|3RA:APPLYy:SINusoid Command

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

Syntax SOURce[]21|3|3RH:_/-\PPLy:SINusoi¢I<frequency>

[,<amplitude> [,<offset>] ]

Parameter <frequency> 1leHz~320MHz
<amplitude> 1mVpp~10\pp (50 Y)
<offset> -4.99v~4.99V (50Y)

Example SOURI1APPL:SIN 2KHZ,MAX,MAX

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

Source Specific
SOURce[1|33RH:APPLy:SQUare Command

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

Syntax SOURce[]21|3|3RF]_:APPLySQUare [<frequency>

[,<amplitude> [,<offset>] ]]

Parameter <frequency> leHz~25MHz
<amplitude> 1m\pp~10\pp (50Y)
<offset> +5 Vpk ac +dc (5¢)

Example SOURI1APPLSQU 2KHZ,MAX,MAX
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Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific
SOURce[1|B|3RA:APPLY:RAMP Command

Description Outputs a ramp wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set. The
symmetry is set to 100%.

Syntax SOURce[1)3|3RA:APPLY:RAMP [<frequency>
[[<amplitude> [,<offset>] ]]

Parameter <frequency> 1eHz~1MHz
<amplitude> 1mVpp~10\pp (50Y)
<offset> +5 Vpk ac +dc (5¢)

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

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

Source Specific
SOURCce[1|B|3RA:APPLy:PULSe Command

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

Note The PW settings from the
SOURce[1]2|3|] 3RH:PULS: WIDT command are
preserved. Edge and pulse width may be adjusted
to supported levels.

Repetition rates will be approximated from the
frequency. For accurate repetition rates, the period
should be adjusted using the

SOURce[1]2|3| 3RH:PULS:PER command

Syntax SOUR[12]3|3RHApulseg:APPLy:PULSe [<frequency>
[[<amplitude> [,<ofset>] ]]

Parameter <frequency> 50 Hz~25MHz
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<amplitude> 1mV~2.5(50Y)
<offset> +5 Vpk ac +dc (59)
Example SOURIAPPL:PULS 1KHZ,MIN,MAX

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

Source Specific
SOURce[1|B|3RA:APPLyY:NOISe Command

Description Outputs Gaussian noise with a 50 MHz
bandwidth. Amplitude and offset can also be set.

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

used.
Syntax SOURCce[1|B|3RA:APPLY:NOISe
[<frequency|DEFault> [,<amplitude> [,<offset>] 1]
Parameter <frequency> Not applicable
<amplitude> 1mV~10V (5¢)
<offset> +5 Vpk ac +dc (59)
Example SOUR1:APPL:NOIS DEF, 3.0, 1.0
Sets the amplitude to 3 volts with an offset of 1
volt.

Source Specific
SOURCce[1|B|3RA:APPLY:USER Command

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

Note Frequency and amplitude cannot be used with the
DC function; however a value (or DEFault) must
be specified. The values are remembered for the
next function used.
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Syntax SOURCce[1|B|3RA:APPLy:USER [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> 1leHz~100MHz
<amplitude> 0~10V (50Y)
<offset> +5 Vpk ac +dc (59)

Example SOUR1:APPL:USEKHZ,5.0,1.0

Source Specific

SOURce[1|B|3RAH:APPLYy? Command

Description Outputs a string with the current settings.

Note The string can be passed back appaded to the
Apply Command.

Syntax SOURCce[1|B|3RApulse:APPLY?

Return Parametei<string> Function, frequency,

amplitude, offset

Example SOUR1:APPL?
SIN +5.0000000000000E+03,+3.0000E+a050E+00

Returns a string with the current function and
parameters, Sine, 5kHz, 3 Vpp,-2.5V offset.
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Output Commands

Unlike the Apply commands, the Output commands are low level
commands to program the function generator.

This section describes the lowlevel commands used to program the
function generator. Although the APPLy command provides the
most straightforward method to program the function generator, the
low -level commands give you more flexibility to change individual
parameters.

Source Specific
SOURce[1|B|3RH:FUNCtion Command

Description The FUNCtion command selects and outputs the
selected output. The User parameter outputs an
arbitrary waveform previously set by the
SOURce[1]2|3 | 3RF:FUNC:USER command.

Note If the function mode is changed and the current
frequency setting is not supported by the new
mode, the frequency setting will be altered to next
highest value.

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

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

AM v v v v v s v
FM v v. v v s 3 3
PM v v. v v s 3 3
ASK v 5 s s s s s
FSK v, v. v. v v s s
PSK v s s s s 3 3

SWEEP,, v vV vV 3 3 3

Syntax SOURCce[1|B|3RA:FUNCtion
{SINusoid|SQUare|RAMP| PULSe|NOISe| USER}
Example SOURIL:FUNC SIN

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

Return ParametelSIN, SQU, RAMP, PULS, Returns the current output
NOIS, USER type.

Example SOUR1:FUNC?
ARB

Current output is sine.

Source Specific
SOURCce[1]|3|3RFpulse:FREQuency Command

Description Sets the output frequency for the the
SOURCce[1]2] 3] 3RHApulse ] :FUNCtion command.
The query command returns the current frequency
setting.

Note The maximum and minimum frequency depends
on the function mode.
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Sine, Square 1leHz~320MHz/ 25MHz
Ramp leHz~1MHz

Pulse 1leHz~25MHz

Noise Not applicable

User 1leHz~100MHz

If the function mode is changed and the current
frequency setting is not supported by the new
mode, the frequency setting will be altered to next
highest value.

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

0.01%to 99.99%

If the frequency is changed and the set duty cycle
cannot support the new frequency, the highest
duty cycle available at that frequency will be used.
A O0settings c onstiltfroncthed e
above scenario.

Syntax SOURCce[1|B|3RApulsd:FREQuency
{<frequency>|MINimum|MAXimum}

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

Query Syntax ~ SOURce[1|B|3RHpulse:FREQuency?

Return Parametei<NR3> Returns the frequency for

the current mode.
Example SOUR1:FREQ? MAX
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Source Specific
SOURCce[1|B|3RApulseg:AMPlitude Command

Desaiption The SOURce[12 | 3] 3RF pulse]:AMPLitude
command sets the output amplitude for the
selected channel The query command returns the
current amplitude settings.

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

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

If the output termination is set to high impedance,
dBm units cannot be used. The units will default to

Vpp.

The output amplitude can be affected by the
function and unit chosen. Vpp and Vrms or dBm
values may have different maximum values due to
differences such as crest factor. For example, a
5Vrms square wave must be adjusted to 3.536
Vrms for a sine wave.

The amplitude units can be explicitly used each
time the SOURce[12 |3| 3RF|pulse ]:AMPIlitude
command is used. Alternatively, the VOLT:UNIT
command can be used to set the amplitude units
for all commands.

Syntax SOURCce[1|B|3RApulsd:AMPlitude {< amplitude>
[MINimum|MAXimum}
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Example SOUR1:AMP MAX

Sets the amplitude to the maximum for the current
mode.

Query Syntax ~ SOURce[1|B|3RHpulse:AMPlitude?
{MINimum|MAXimum}

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

Example SOUR1:AMP? MAX
+8.000E+00

The maximum amplitude that can be set for the
current function is 8 volts.

Source Specific

SOURce[1|B|3RHApulsg:DCOffset Command
Description Sets or queries the DC offset for the current mode.
Note

The offset parameter can be set to MINimum,
MAXimum or DEFault. The default offset is O
volts. The offset is limited by the output amplitude
as shown below.

|V offsef <V maxd Vpp/2

If the output specified is out of range, the
maximum offset will be set.

The offset is also determined by the output
terminaton (50Y or high i mped:
has been set and the output termination has
changed from 50Y to hig
will double. Changing the output termination from
high i mpedance to 50Y w

Syntax SOURCce[1|B]|3RApulsg:DCOffset {< offset>
IMINimum|MAXimumy}
Example SOURIDCOMAX
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Sets the offset to the maximum for the current
mode.

Query Syntax ~ SOURce[1|B|3RHApulse}DCOffset?
{MINimum|MAXimum}

Return Parametei<NR3> Returns the offset for the
current mode.

Example SOUR1.DCO?
+1.00E+00

The offset for the current mode is set to +1volts.

Source Specific
SOURce[1|B|3RA:SQUare:DCYCle Command

Description Sets or queries the duty cycle for square waves
only. The setting is remembered if the function
mode is changed. The default duty cycle is 50%.

Note The duty cycle of square waveforms depend on the
frequency settings.

0.01% to 99.99%

If the frequency is changed and the set duty cycle
cannot support the new frequency, the highest
duty cycle available at that fr equency will be used.
A O0settings conflictédé e
above scenario.

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

settings.

Syntax SOURCce[1]|B|3RA: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|B|3RH:SQUare:DCYCle?
{MINimum|MAXimum}
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Return ParametelI<NR3> Returns the duty cycle as
percentage.
Example SOURL1:SQU:DCYC?
+9.90E+01

The duty cycle is set 9%%.

Source Specific
SOURce[1|B|3RH:RAMP:SYMMetry Command

Description Sets or queries the symmetry for ramp waves only.
The setting is remembered if the function mode is
changed. The default symmetry is 50%.

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

Syntax SOURCce[1|B|3RA:RAMP:SYMMetry {< percent>
IMINimum|MAXimum}
Example SOUR1:RAMP:SYMM5.00E+01

Sets the symmetry to the 50%.

Query Synta SOURCce[1|B|3RA:RAMP:SYMMetry?
{MINimum|MAXimum}

Return Parametei<NR3> Returns the symmetry as
percentage.
Example SOUR1:RAMP:SYMMetry?
+5.00E+01

Sets the symmetry to the 50%.
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Source Specific

SOURce[1|B|3RA:PULSe:WIDTh Command
Description Sets or queries the pulse width. The default pulse
width is 50us.

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

Note The pulse width is restricted to the following
limitations:
Pul se Width OseMidthi mum P

Pulse Width < Pulse Period - Minimum Pulse

Width
Syntax SOURCEPULSIPULSe:WIDTh
{<seconds>|MINimum|MAXimum}
Example SOURCEPULSFPULS:WIDT MAX

Sets the pulse width to the maximum allowed.

Query Syntax ~ SOURCEPULSEPULSe:WIDTh?
[MINimum|MAXimum]

Return Parametei<seconds> ¢ 20ns (limited by the
current frequency setting
Example SOURCEPULSEPULS:WIDT?

+2.00000000000008

The pulse width is set to 20 nanoseconds.

Source Specific
OUTPut Command

Description Enables/Disables or queries the front panel
output. The default is set to off.

Note If the output is overloaded by an external voltage,
the output will turn off and an error message will
be displayed. The overload must first be removed
before the output can be turned on again with
output command.
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Using the App ly command automatically sets the
front panel output to on.

Syntax OUTPu{1]|33|3RApulse] {OFF|ON}
Example OUTPLON

Turns the output on.
Query Syntax ~ OUTPuf{1|23|3RHApulsg?

Return Parameterl ON
0 OFF
Example OUTP1?
1

The channel 1output is currently on.

Source Specific
OUTPuf1|23|3RF|puls¢LOAD Command

Description Sets or queries the output termination. Two
i mpedance settings can
and I NFinity (high impe

The output termination is to be used as areference
only. If the output termination is set 5 0 ut the
actual load impedanceisnot50Y, t hen
amplitude and offset will not be correct.

Note If the amplitude has been set and the output
termination is changed
impedance, the amplitude will double. Changing
the output termination from high impedance to
50Y will half the ampli

If the output termination is set to high impedance,
dBm units cannot be used. The units will default to

Vpp.
Syntax OUTPuU{1|233|3RF|puls§¢LOAD {DEFait|INFinity}
Example OUTPL:LOAD DEF

Sets the output terminationto 5 0 Y .
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Query Syntax  OUTPuf{1|23|3RFPULS&LOAD?

Return ParameteiDEF Default
INF INFinity
Example OUTPL:LOAD?
DEF
The output is set. to th

Source Specific
SOURCH1|23|3RF|pulsg¢VOLTage:UNIT Command

Description Sets or queries the output amplitude units. There
are three types of units: VPP, VRMS and DBM.
Note The units set with the VOLTage:UNIT command

will be used as the default unit for all amplitude
units unless a different unit is specifically used for
a command.

If the output termination is set to high impedance,
dBm units cannot be used. The Units will
automatically default to Vpp.

Syntax SOURCEPULSE/OLTage:UNIT {VPP|VRMS|DBM}
Example SOURCEPULSE/OLT:UNIT VPP

Sets the amplitude units to Vpp.
Query Syntax SOURCEPULSE/OLTage:UNIT?

Return ParametelVPP Vpp
VRMS Vrms
DBM dBm

Example SOURCEPULSE/OLT:UNIT?
VPP

The amplitude units are set to Vpp.
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Pulse Configuration Commands

The pulse chapter is used to control and output pulse waveforms.
Unlike the APPLy command, low level control is pos sible including
setting the leading edge time, trailingedge time, period and pulse
width.

Period

Rise time Fall time
Source Specific
SOURCEPULSFPPULSe:WIDh Command
Description Sets or queries the pulse width. The default pulse
width is 50us.

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

Note The pulse width is restricted to the following
limitations:
Pulse Width O Minimum P

Pulse Width < Pulse Period - Minimum Pulse

Width
Syntax SOURCEPULSPULSe:WIDTh
{<seconds>|MINimum|MAXimum}
Example SOURCEPULSPULS:WIDT MAX

Sets the pulse width to the maximum allowed.

Query Syntax ~ SOURCEPULSIPULS:WIDTh?
[MINimum|MAXimum]

Return Parameter<seconds> ¢ 20 ns (limited by the
current frequency setting
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Example SOURCEPULSIPULS:WIDT?
+2.000000000000D8

The pulse width is set to 20 nanoseconds.

Source Specific

SOURCEPULSPPULSeDCYCle Command

Description Sets or queries the pulse duty cycle.

Note The duty cycle is restricted to the following
limitations:
Pulse Duty Cycle O 100]
Pulse Period

Pulse Duty Cycle < 100x(1-Minimum Pulse
Width-=Pulse Period)

Syntax SOURCEPULSPULSe:DCYCle{<percent>|MINimun
MAXimum}
Example SOURCEPULSEPULS:DCYC MAX

Sets the duty to the maximum allowed.

Query Syntax  SOURCEPULSIPULSe:DCYCle?
[MINimum|MAXimum]

Return Parametei<NR3> 0.01%~99.9%(limited by
the current frequency
setting)

Exanple SOURCEPULSFPULSPULSDCYQ®

+1.0000E+01
The duty cycle is set to 10%

:LEADNg Command
Description Sets or queries the pulseleading edge time. The

default rise time is 10ns. The leading and trailing
edge time can be different.

Note The leading edge time is limited by the pulse
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width as noted below:
Leading/Trailing Edge Time 00.625 x Pulse Width

Syntax SOURCEPULSIPULSe: TRANSsitiohEALNg
{<seconds>|MINimum|MAXimum}

Example SOURCEPULSIPULS:TRANSsitio:EADONg MAX
Sets the pulsetransition trailing to the maximum
allowed.

Query Syntax ~ SOURCEPULSIPULSe:TRANSsitiohEALNG?
[MINimum|MAXimum]

Return Parametei<seconds> < 10ns(limited by the
current frequency and
pulse width settings)

Example SOURCEPULSHPULS:TRANSitiol:EADONQG?
+8.0000E08
The pulse transition trailing is setto &
nanoseconds.

:TRAIling Command

Description Sets or queries the pulsetrailing edge time. The

default rise time is 10ns. Theleading and trailing
edge time can be different.

Note The trailing edge time is limited by t he pulse
width as noted below:

Leading/Trailing Edge Time 00.625 x Pulse Width

Syntax SOURCEPULSIPULSe: TRANSsition: TRAIling
{<seconds>|MINimum|MAXimum}

Example SOURCEPULSIPULS: TRANSsition:TRAIling MAX
Sets the pulsetransition trailing to the maximum
allowed.
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Query Syntax ~ SOURCEPULSEPULSe:TRANSition:TRAIlling?
[MINimum|MAXimum]

Return Parametei<seconds> ¢ 10ng(limited by the
current frequency and
pulse width settings)

Example SOURCEPULSPULS:TRANSition:TRAIling?
+8.0000E08

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

AM Overview

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

Enable AM 1. Turn on AM modulati on using the
Modulation SOURce[1|2| 3RF:AM:STAT ON command

v
2. Use the APPLy command to select a carrier
ConfigureCarrier  waveform. Alternatively the equivalent FUNC,
FREQ, AMPI, and DCOffs commands can be
used to create a carrier waveform with a
designated frequency, amplitude and off set.

3. Select an internal or external modulation source

Select using the SOURce[1|2| 3RF]: AM:SOUR
Modulation command.
Source

4. Use the SOURce[] 2| 3RF]: AM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Select Shape

5. Setthe modulating frequency using the
SOURCce[1]2| 3RF]: AM:INT:FREQ command.

Set Modulating  Eor internal sources only.

Frequency

6. Set the modulation depth using the

Set Modulation SOURce[1|2| 3RF: AM:DEPT command.

Depth
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Source Specific
SOURCce[1|BRH:AM:STATe Command

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

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

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

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

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOURL.AMSTAT?
1

AM modulation mode is currently enabled.

Source Specific

SOURce[1|BRH:AM:SOURCce Command

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

Note If an external modulation source is selected,

modulation depth is limited to +5V from the MOD
INPUT terminal on the rear panel. For example, if
modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.

The RF channel supports only the internal
modulation mode .
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Syntax SOURCce[1|BRH:AM:SOURce {INTernal|EXTernal}
Example SOUR1:AM:SOUR EXT

Sets the modulation source to external.
Query Syntax ~ SOURCce[1|BRA:AM:SOURce?

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

The modulation source is set to internal.

Source Specific
SOURCce[1|BRH:AM:INTernalFUNCtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry of
100% and 0%, respectively.

Syntax SOURCce[1|BRHA:AM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOUR1L:AM:INT:FUNC SIN

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

Return ParametelSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOUR1:AM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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Source Specific
SOURCce[1|BRH:AM:INTernalFREQuencyCommand

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

Syntax SOURCce[1|BRHA:AM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz

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

Sets the modulating frequency to 100Hz.

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

Return Parametet<NR3> Returns the frequency in
Hz.
Example SOUR1:AM:INT:FREQ?
+1.000@00E+02

Returns the frequency to 100Hz.

Source Specific
SOURCce[1|BRH:AM:DEPTh Command

Description Sets or queries the modulation depth for internal
sources only. The default is 100%.

Note The function generator will not output more than
1V, regardless of the modulation depth.

The modulation depth of an external source is
controlled using the £5V MOD INPUT terminal on
the rear panel, and not the

SOURce[] 2| 3RF:AM:DEPTh command.

Syntax SOURCce[1|BRHA:AM:DEPTh {<depth in percent>
[MINimum|MAXimum}

Parameter <depth in percent> 0~120%

Example SOUR1:AM:DEPT 50

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

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

Example SOUR1:AM:DEPT?
+5.0000E+Q

The modulation depth is 50%.
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Amplitude Shift Keying (ASK) Commands

ASKOverview

The following is an overview of the steps required to generate an
A SK modulated waveform.

EnableASK 1. Turn on ASK modulation using the
Modulation SOURceBRH: ASK:STAT ON command.

) ¢ ~ 2. Use the APPLy command to select a carrier
Configure Carner \y aveform. Alternatively, the FREQ, AMPI, 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 source

SelectASK using the SOURCeBRHA:A SK:MOD:IN T
Source
command.
l 4. Set thehop frequency using the

Select ASK SOURCceBRH:ASK:FREQ command.
Amplitude
5. Use the SOURceBRH: ASK:INT:RATE
SetASK Rate command to set the ASK rate. TheASK rate can
only be set for internal sources.

Source Specific
SOURCe3RH:ASKey:STATe Command

Description Turn on or off the AS K modulation function of the
specified channel. Query the on/off status of the
ASK modulation function of the specified channel.

Note Burst or sweep mode will be disabled if ASK
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when ASK modulation is enabled.
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Syntax SOUHR3RF]JASKSTATe {OFF|ON}

Example SOURe3RFASKSTAT ON
EnablesASK modulation.

Query Syntax ~ SOURCERF]JASKSTATe?

Return ParameteiO Disabled (OFF)
1 Enabled (ON)
Example SOURe3RFASKSTAT?
1

ASK modulation mode is currently enabled.

Source Specific

SOURCERF]ASKey:SOURce Command

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

Note External ASK sourcecan not be supported.

Syntax SOURCEBRF]ASKey:SOURce {INTernal|EXTernal}

Example SOURe3RFASK:SOUR EXT

Sets theA SK source to external.
Query Syntax ~ SOURCcERF]ASKey:SOURce?

Return ParametellNT Internal
EXT External
Example SOURe3RFASK:SOUR?
EXT

The ASK source is set toexternal.

Source Specific

SOURCEBRFJASKAMPIlitude Command

Description Sets theASK amplitude . The default modultaion
amplitude is set to0.5V.

Note For ASK, the modulating waveform is a square
wave with a duty cycle of 50%.
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Syntax SOURCc{BRF]ASKeyAMPIlitude
{<voltage>|MINimum|MAXimum}

Parameter <amplitude> OV' max

Example SOURe3REASKAMPIlitude 0.5V

Sets theASK amplitude to 0.5V.

Query Syntax ~ SOURCcE3RF]ASKeyAMPIlitude?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the depth.
Example SOURe3RFASKAMPIitude
5.000E01

Returns depth to 0.5V.

Source Specific

SOURCE3RF]ASKeyiNTernal RATE Command

Description Sets or queries theA SK rate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURCcEBRF]ASKey:INTernal:RATE {<rate in Hz>
[MINimum|MAXimum}

Parameer <rate in Hz> 2 mHz~1MHz

Example SOURe3RFASK:INT:RATE MAX

Sets the rate to the maximum (1MHz).

Query Syntax ~ SOURCcE3RF]:ASKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parametei<NR3> Returns theASK rate in
Hz.
Example SOURe3REASK:INT:RATE?
+1.0000E+06

Returns the maximum ASK rate allowed.
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Frequency Modulatior{fFM) Commands

FM Overview

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

Enable FM 1. Turn on FM modulation using the SO URce[1|2
Modlilation | 3] 3RF]: FM:STAT ON command.
Configure Carrier2. Use the APPLy command to select a carrier
waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Select 3. Select an irternal or external modulation source
Modulation using the SOURce[1|2| 3| 3RF]:FM:SOUR
Source command.

v
Select shape 4. Use the SOURcel|2| 3| 3RF]:FM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Set Modulating 5 get the modulating frequency using the
Frequency SOURce[L|2| 3| 3RF]: FM:INT:FREQ command.
For internal sources only.

Fset Peak = & Use the SOURcel|2| 3| 3RF:FM:DEV
requency d to set the frequency deviation
Deviation comman q d .
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Source Specific
SOURce[1|B|3RA:FM:STATe Command

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

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

Syntax SOUR[]2J3]3RA:FM:STATe {OFF|ON}
Example SOUR1:FM:STAT ON

Enables FM modulation.
Query Syntax ~ SOURce[1|B|3RHA:FM:STATe?

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

FM modulation mode is currently enabled.

Source Specific

SOURce[1|B|3RA:FM:SOURce Command

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

Note If an external modulation sourc e is selected,

modulation depth is limited to +5V from the MOD
INPUT terminal on the rear panel. For example, if
modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.

The RF channel supports only the internal
modulation mode .
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Syntax SOURCce[1|B|3RH:FM:SOURce {INTernal|EXTernal)
Example SOUR1:FM:SOUR EXT

Sets the modulation source to external.
Query Syntax ~ SOURce[1|B|3RHA:FM:SOURce?

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

The modulation source is set to internal.

Source Specific
SOURce[1|B|3RA:FM:INTernalFUNCtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry of
100% and 0%, respectively.

Syntax SOURCce[1|B|3RH:FM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOURL:FM:INT:FUNC SIN

Sets the FM modulating wave shape to sine.
Query Syntax ~ SOURce[1|B|3RH:FM:INTernal:FUNCtion?

Return ParametelSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURL:FM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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SOURC6[1|B|3RF]FM|NTema| Source Specific

:FREQuency Command

Description Sets the frequency of the internal modulating
waveform only. The default frequency is 10Hz.

Syntax SOURCce[1|B|3RA:FM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz

Example SOURL:FM:INT:FREQOO

Sets the modulating frequency to 100Hz.

Query Syntax ~ SOURCce[1|B|3RH:FM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parametet<NR3> Returns the frequency in
Hz.
Example SOURL:FM:INT:FREQ?
+1.0000E+@

Returns the frequency to 100Hz.

Source Specific
SOURce[1|B|3RA:FM:DEViation Command

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 35V 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.
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The carrier frequency must be greater than or

equal to the peak deviation frequency. The sum of
the deviation and carrier frequency must not
exceed the maximum frequency for a specific
carrier shape. If an out of range deviation is set for
any of the above conditions, the deviation will be
automatically adjusted to the maximum value

all owed and mangedteor ol
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
0Osettings cohbebenacated. er r

Syntax SOURCce[1]|B|3RH:FM:DEViation {<peak deviation in
Hz>|MINimum|MAXimum}

Parameter <peak deviation in Hz> DC to Max Frequency

Example SOUR1:FM:DEV MAX
Sets the frequency deviation to the maximum
value allowed.

Query Syntax ~ SOURce[1]|23|3RH:FM:DEViation?
[MINimum|MAXimum]

Return ParametelI<NR3> Returns the frequency

deviation in Hz.
Example SOURCce[1|B|3RA:FM:DEViation? MAX
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FrequencyShift Keying FSK)Commands

FSKOverview

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

Enable FSK 1. Turn on FSK modulation using the
Modulation SOURce[1|2| 3| 3RF:FSK:STAT ON command.

l 2. Use the APPLy command to select a carrier
Configure Carrier  waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

v 3. Select an internal or external modulation source
Select FSK Sourc  sing the SOURce[1[2| 3| 3RF]:FSK:SOUR
command.

v 4
Select FSK HOP
Frequency

Set the hop frequency using the
SOURce[1]2|3| 3RH:FSK:FREQ command.

5. Use the SOURCce[1]|2 3| 3RF: FSK:INT:RATE
command to set the FSK rate. The FSK rate can
only be set for internal sources.

Set FSK Rate

Source Specific
SOURce[1|B|3RHA:FSKey:STATe Command

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

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

Syntax SOURCce[1|B|3RA:FSKey:STATe {OFF|ON}
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Example SOURL:FSK:STAT ON
Enables FSK modulation
Query Syntax ~ SOURce[1|B|3RH:FSKey:STATe?

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

FSK modulation is currently enabled.

Source Specific

SOURce[1|B|3RA:FSKey:SOURce Command

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

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

Syntax SOURCce[1|B|3RA:FSKey:SOURce
{INTernal|[EXTernal}

Example SOUR1:FSK:SOURIT

Sets the FSK source tanternal .
Query Syntax ~ SOURce[1|B|3RA:FSKey:SOURce?

Return ParametellNT Internal
EXT Exterral
Example SOURI1:FSK:SOUR?
INT

The FSK source is set to internal.

Source Specific

SOURCce[1|B|3RH:FSKey:FREQuency = Command

Description Sets the FSK hop frequency. The default hop
frequency is set to 100Hz.
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Note For FSK, the modulating waveform is a square
wave with a duty cycle of 50%.

Syntax SOURCce[1|B|3RA:FSKey:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 1eHz to Max Frequency

Example SOURL1:FSK:FREQ +1.0000E+02

Sets the FSK hop frequency to to 100Hz.

Query Syntax ~ SOURce[1|B|3RH:FSKey:FREQuency?
[MINimum|MAXimum]

Return Parametet<NR3> Returns the frequency in
Hz.
Example SOUR1L:FSK:FREQ?
+1.00@000000ME+02

Returns the frequency to 100Hz.

Source Specific
SOURce[1|B|3RA:FSKey:INTernal:RATE Command

Description Sets or queries the FSK rate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURCce[1|B|3RA:FSKey:INTernal:RATE {<rate in
Hz> |MINimum|MAXimum}

Parameter <rate in Hz> 2 mHz~100 kHz

Example SOURL:FSK:IINT:RATE MAX

Sets the rate to the maximum (IMHz).

Query Syntax ~ SOURce[1|B|3RH:FSKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the FSK rate in
Hz.
Example SOUR1:FSK:INT:RATE? MAX
+1.000000000E+05

Returns the maximum FSK rate allowed.

309



GUYINSTEK MFG-2000 Series User Manual

Phase ModulationPM)Commands

PM Overview

The following is an overview of the steps required to generate a PM
modu lated waveform.

Enable PM 1. Turn on PM modulation using the
Modulation SOURce[] 2| 3] 3RF: PM:STATe ON
l command.

Configure Carrier2. Use the APPLy command to select a carrier
waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Selec_t 3. Select an internal or external modulation source
Modulation using the SOURce[1/2| 3| 3RF:PM:SOUR
Source command.

v
Select Shape 4. Use the SOURce[1]|2] 3| 3RF]: PM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating w aveshape. For
internal sources only.

5. Set the modulating frequency using the
Select SOURce[1|2| 3| 3RF:PM:INT:FREQ command.

Modulating For internal sources only.
Frequency
. 6. Use the SOURce[1|2 3| 3RF:PM:DEV
SetDEViation

command to set the phase DEViation .
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Source Specit
SOURce[1|B|3RA:PM:STATe Command

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

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

Syntax SOURCce[1|B|3RA:PM:STATe {OFF|ON}
Example SOUR1:PM:STAT ON

Enables PM modulation
Query Syntax ~ SOURCce[1|B|3RHA:PM:STATe?

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOURL1:PM:STAT?
1

PM modul ation is currently enabled.

Source Specific
SOURce[1|B|3RA:PM:SOURce Command

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

Note If an external PM source is selected, thephase
modulation is controlled by the MOD INPUT
terminal on the rear panel.

The RF channel supports only the internal
modulation mode .

Syntax SOURCce[1|B|3RA:PM:SOURce {INTernal|[EXTernal
Example SOURL:PM:SOURNT

Sets the PM source tainternal .
Query Syntax ~ SOURce[1|B|3RH:PM:SOURce?
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Return ParametellNT Internal
EXT External
Example SOUR1:PM:SOUR?
INT

The PM source is set to internal.

Source Specific
SOURce[1|B|3RH:PM:INTernalFUNction Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry to
100% and 0%, respectively. .

Syntax SOURCce[1|B|3RA:PM:INTernal:FUNCction
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOUR1L:PM:INT:FUN SIN

Sets the PM modulating wave shape to sine. .
Query Syntax ~ SOURce[1|B|3RH:PM:INTernal:FUNction?

Return ParameterSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURL:PM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

SOURce[1|B|3RA:PM:INTernal Source Specific
‘FREQuency Command

Description Sets the modulating waveform frequency for
internal sources. The default frequency is set to
20kHz.
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Syntax SOURCce[1|B|3RA:PM:INTernal:FREQuency

{<frequency>|MINimum|MAXimum}
Parameter <frequency> 2 mHz~ 20 kHz
Example SOURL:PM:INT:FREQ MAX

Sets the frequency to the maximum value.
Query Syntax ~ SOURce[1|B|3RH:PM:INTernal:FREQuency?

Return Parametei<NR3> Returns the frequency in
Hz.
Example SOURL1:PM:INT:FREQ?
+2.0000000E+04

Returns the modul ating frequency. (20kHz)

Source Specific
SOURCce[1|B|3RA:PM:DEViation Command

Description Sets or queries thephase deviation of the
modulating waveform from the carrier waveform.
The default phase deviation is 180°.

Note For external sources, the fhase deviation is
controlled by the £5V MOD Input terminal on the
rear panel. If the phase deviation is set to 180
degrees, then +5V represents a deviation of 180
degrees. A lower input voltage will decrease the
set phase deviation.

The RF channel supportsonly the internal
modulation mode .

Syntax SOURCce[1|B|3RA:PMDEViation{<
phase>|minimum |Jmaximumy}

Parameter <percent> 0>360°

Example SOUR1:PMDEViation+3.0000E+01
Sets thedeviation to 30°.

Query Syntax ~ SOURce[1|B|3RA:PMDEViatior?

Return Parametei<NR3> Returns the deviation .
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Example SOUR1:PM:[EViatior?
+3.0000E+01

The current deviation is 30°.
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Phase Shift KeyinPSKCommands

PSKOverview

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

EnablePSK 1. Turn on FSK modulation using the
Modulation SOURceBRH: PSK:STAT ON command.

] ¢ 2. Use the APPLy command to select a carrier
Configure Carrier  \yayeform. Altern atively, the FREQ, AMPI, 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 source

SelectPSK Source | qing the SOURCeBRA:PSK:MOD:IN T

l command.
SelectPSKPhase 4 Set the hop frequency using the
* SOURCceBRH:PSK:PHASE command.
SetPSK Rate

5. Use the SOURceBRH: PSK:INT:RATE
command to set the PSK rate. ThePSK rate can
only be set for internal sources.

Source Specific
SOURC€e3RH:PSKey:STATe Command

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

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

Syntax SOURCEBRF]PSKey:$ATe {OFF|ON}
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Example SOURe3REPSK:STAT ON
EnablesPSK modulation
Query Syntax ~ SOURCEBRF]PSKey:STATe?
Return ParameteiO Disabled (OFF)
1 Enabled (ON)
Example SOURe3REPSK:STAT?
ON

PSK modulation is currently enabled.

Source Specific

SOURC{SRF]PSKeySOURe Command

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

Note If an external PSK source is selectedPSK rate is
controlled by the Trigger INPUT terminal on the
rear panel.

Syntax SOURCcd3RF]PSKey:SOURce {INTernal|[EXTernal}

Example SOURBREPSK:SOUR EXT

Sets thePSK source to external.
Query Syntax ~ SOURCcEBRF]PSKey:SOURce?

Return ParametellNT Internal
EXT External
Example SOURe3RAPSK:SOUR?
INT

The PSK source is set tointernal.

Source Specific

SOURCEBRF]PSKeyPHASE Command

Description Sets thePSK hop frequency. The default hop
frequency is set to 180¢
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Note For PSK, the modulating waveform is a square
wave with a duty cycle of 50%.

Syntax SOURCcH3RF]:PSKeyPHASE
{<phase>|MINimum|MAXimum}

Parameter <phase> 0 360.

Example SOURBRFEPSKDEV180

Sets thePSK hop deviation to to 180°.

Query Syntax ~ SOURCcEBRF]PSKeyDEViatior?
[MINimum|MAXimum]

Return Parametel<percent> 0 360.
Example SOURIPSKDEV? MAX
36CE

Returns the maximum hop deviation allowed.

Source Specific

SOURCE3RF]PSKeyINTernal RATE Command

Description Sets or queries thePSK rate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURCcEBRF]PSKey:INTernal:RATE {<rate in Hz>
[MINimum|MAXimum}

Paraneter <rate in Hz> 2 mHz~1MHz

Example SOURe3REPSKIINT:RATE MAX

Sets the rate to the maximum (1MHz).

Query Syntax ~ SOURCcEERF]PSKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parametei<NR3> Returns thePSK rate in
Hz.
Example SOUREe3REPSK:INT:RATE? MA
+1.0000E+06

Returns the maximum PSK rate allowed.
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SUM Modulation (SUM) Commands

SUM Overview

The following is an overview of the steps required to generate a
SUM modulated waveform.

EnableSUM 1. Turn on SUM modulation using the
Modlilation SOURcH1]2]: SUM:STATe ON command.
Configure Carrier2. Use the APPLy command to select a carrier
waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Selec_t 3. Select an internal or external modulation source
Modulation using the SOURce[1|2]: SUM:SOUR command.
Source
v 4. Use the SOURce[1[2]: SUM:INT:FUNC

Select Shape command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

5. Set the modulating frequency using the
Select SOURCce[1|2]: SUM:INT:FREQ command. For

Modulating internal sources only.
Frequency

6. Use the SOURce[1|2]:SUM:AMPL command to
SetAMPL set themodulating amplitude.
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Source Specific
SOURCce[1]|2]:SUM:STATe Command

Description Turns SUM Modulation on or off. By default SUM
modulation is of f.

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

enabled.
Syntax SOURCce[1]2]:SUM:STATe {OFF|ON}
Example SOURI1SUM:STAT ON

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

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

SUM modulation is currently enabled.

Source Specific
SOURce[1]2]:SUM:SOURce Command

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

Note If an external SUM source is selected, the duty
cycle/pulse width is controlled by the MOD
INPUT terminal on the rear panel.

Syntax SOURCce[1]2]:SUM:SOURce {INTetd|[EXTernal}
Example SOUR1:SUM:SOURNT

Sets the SUM source tainternal .
Query Syntax ~ SOURce[1]|2]:SUM:SOURce?
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Return ParametellNT Internal
EXT External
Example SOUR1:SUM:SOUR?
INT

The SUM source is set to internal.

Source Specific
SOURce[1]2]:SUM:INTernal:Fdtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry to
100% and 0%, respectively.

Syntax SOURCce[1]2]:SUM:INTernal:FUNCction
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOUR1:SUM:INT:FUN SIN

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

Return Paramete SIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURL:SUM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

Source Specific
SOURCce[1]|2]:SUM:INTernal:FREQuency Command

Description Sets the modulating waveform f requency for
internal sources. The default frequency is set to
20kHz.
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Syntax SOURCce[1]|2]:SUM:INTernal:FREQuency

{<frequency>|MINimum|MAXimum}
Parameter <frequency> 2 mHz~ 20 kHz
Example SOURL:SUM:INT:FREQ MAX

Sets the frequency to the maximum value.
Query Syntax ~ SOURce[1]|2]:SUM:INTernal:FREQuency?

Return Parametei<NR3> Returns the frequency in
Hz.

Example SOUR1:SUM:INT:FREQ?
+2.0000000E+04

Returns the modulating frequency (20kHz) .

Source Specific
SOURce[1]2]:SUM:AMPL Command

Description Sefs or queries theamplitude of the modulating
waveform from the carrier waveform. The default
phase amplitude is 100%.

Note If an external SUM source is selected, he
amplitude of the modulated waveform is
controlled using the 35V MOD INPUT terminal on
the rear panel. A positive signal (>0~+5V) will
increase the AMPLitude (up to the set amplitude),
whilst a negative voltage will reduce the

amplitude.
Syntax SOURCce[1]2]:SUMMPL{< percent>|minimum
|[maximumy}
Parameter <percent> 0%~100%
Example SOUR1:SUNAMPLIitude+3.0000E+01

Sets theamplitude to 30%.
Query Syntax ~ SOURce[1]|2]:SUMMPLitude?

Return Parametei<NR3> Returns theamplitude .
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Example SOUR1:SUM:AMPLitude?
+3.000E+01

The current amplitude is 30%.
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Pulse Width Modulation(PWM)XCommands

PWM Overview

The following is an overview of the steps required to generate a
PWM modulated waveform.

Enable PWM 1. Turn on PWM modulation using the
Modulation SOURcef|2| 3]: PWM:STATe ON command.

Configure Carrierz  Use the APPLy command to select a pulse
waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a pulse waveform with a designated
frequency, amplitude and offset.

Select Modulatior3. Select an internal or external modulation source
Source using the SOURcd1|2| 3]:PWM:SOUR
¢ command.

Select Shape 4. Use the SOURc§1|2| 3]: PWM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Select Modulatings, Set the modulating frequency using the
Frequency SOURcd1|2| 3]:PWM:INT:FREQ command.
l For internal sources only.

Set Duty 6. Use the SOURcé1|2| 3]:PWM:DUTY command
Cycle/Pulse to set the duty cycle or Pulse Width.

Width
Source Specific
SOURce[1]2]|3]:PWM:STATe Command
Description Turns pulse width m odulation on or off. By default

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

enabled.
Syntax SOURCce]|23]:PWM:STATe {OFF|ON}
Example SOUR1:PWM:STAT ON

Enables PWM modulation
Query Syntax ~ SOURce]|33]:PWM:STATe?

Return ParameterO Disabled (OFF)
1 Enabled (ON)
Example SOURL:PWM:STAT?
ON

PWM modulation is cur rently enabled.

Source Specific
SOURce[1]2|3]:PWM:SOURce Command

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

Note If an external PWM source is selected, the duty
cycle/pulse width is controlle d by the MOD
INPUT terminal on the rear panel.

The RF channel supports only the internal
modulation mode .

Syntax SOURCce]|3]:PWM:SOURCce {INTernal|[EXTernal}
Example SOUR1:PWM:SOUR EXT

Setsthe PWM source to external.
Query Syntax ~ SOURce]|23]:PWM:SOURce?

Return ParametelINT Internal
EXT External
Example SOUR1:PWM:SOUR? INT
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The PWM source is set to internal.

Source Specific
SOURce[1]2]|3]:PWM:INTernal:FUNction Command

Description Sets the shag of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry to
100% and 0%, respectively.

Carrier must be a pulse or PWM waveform.

Syntax SOURCce]|23]:PWM:INTernal:FUNction
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOUR1:PWM:INT:FUN SIN

Sets the PWM modulating wave shape to sine.
Query Syntax ~ SOURCcef|23]:PWM:INTernal:FUNction?

Return ParametetSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOUR1:PWM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

Source Specific
SOURce[1]2|3]:PWM:INTernal:FREQuency command

Description Sets the modulating waveform frequency for
internal sources. The default frequency is set to
10Hz.

Syntax SOURCce[1]2]3]:PWM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz

Example SOURL:PWM:INT:FREQ MAX

Sets the frequency to he maximum value.
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Query Syntax ~ SOURcef|23]:PWM:INTernal:FREQuency?

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

Returns the modulating frequency. (20kHz)

Source Speific
SOURce[1]2|3]:PWM:DUTY Command

Description Sets or queries the duty cycle deviation. The default
duty cycle is 50%.

Note The duty cycle is limited by period, edge time and
minimum pulse width.

The duty cycle deviation of an external source is
controlled using the 15 V MOD INPUT terminal on
the rear panel. A positive signal (>0~+5V) will
increase the deviation (up to the set duty cycle
deviation), whilst a negative voltage will reduce
the deviation.

Syntax SOURCEe]|23]:PWM:DUTY {< percent>|minimum
|maximumy}
Pararreter <percent> 0%~100% (limited, see
above)
Example SOUR1:PWM:DUTY +3.0000E+01

Sets the duty cycle to 30%.

Query Syntax ~ SOURce]|23]:PWM:DUTY?

Return Paramete\<NR3> Returns the deviation
in %.
Example SOUR1:PWM:DUTY?
+3.0000E+01

The aurrent duty cycle is 30%.
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Frequency Sweep Commands

Sweep Overview

Below shows the order in which commands must be executed to

perform a sweep.

Enable Sweep 1.
Mode

Select wavefrm 2.
shape, amplitude
and offset

l

Select Sweep 3.
Boundaries

Turn on Sweep mode modulation using the
SOURce[1]2]| 3] 3RF]: 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 with a designated
frequency, amplitude and offset.

Set the frequency boundaries by setting start
and stop frequencies or by setting a center
frequency with a span.

Start~Stop

Use the SOURce[1]|2 3| 3RF:FREQ:STAR and
SOURce[1|2| 3] 3RF:FREQ:STOP to set the
start and stop frequencies. To sweep up or
down, set the stop frequency higher or lower
than the start frequency.

Span

Use the SOURce[1]|2 3| 3RF:FREQ:CENT and
SOURCce[1]2]| 3| 3RF:FREQ:SPAN commands
to set the center frequency and the frequency
span. To sweep up or down, set the span as
positive or negative.
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Select Sweep 4. Choose Linear or Logarithmic spacing using
Mode the SOURce[1]2] 3] 3RF:SWE:SPAC
command.

Select Sweep Tin 5. Choose the sweeptime using the
v SOURCce[1]2| 3| 3RF:SWE:TIME command.

Select the sweef 6. Select an internal or external sweep trigger
trigger source source using the SOURce[1|2] 3| 3RF:SOUR
command.

7. To output a marker frequency from the trigger
Select the marke out, use The SOURce[1]|2]:MARK:FREQ
frequency command. To enable marker frequency
output, use the SOURce[1|2]:MARK ON
command.

The marker frequency can be set to a value
within the sweep span.

Source Specific
SOURce[1|B|3RH:SWEep:STATe Command

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

Note Any modulation modes or Burst mode will be
disabled if sweep mode is enabled.

Syntax SOURCce[1|B|3RHA:SWEep:STATe {OFF|ON}

Example SOUR1:SWE:STAT ON

Enables sweep mode.
Query Synta SOURCce[1|B|3RH:SWEep:STATe?
Return ParameteiO Disabled (OFF)
1 Enabled (ON)
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Example SOUR1:SWE:STAT?
1

Sweep mode is currently enabled.

Source Specific
SOURce[1|B|3RA:FREQuency:STARt  Command

Description Sets the start frequency of the sweep. 100Hz is the
default start frequency.

Note To sweep up or down, set the stop frequency
higher or lower than the start frequency.

Syntax SOURCce[1|B|3RA:FREQuency:STARt
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 1uHz to Max Frequency

Example SOUR1:FREQ:STAR +2.0000E+03

Sets the start frequency to 2kHz.
Query Syntax ~ SOURce[1|B|3RHA:FREQuency:STARt? [MINimum|

MAXimum]
Return Parametei<NR3> Returns the start frequenc
in Hz.
Example SOUR1:FREQ:STAR?

+2.0000000000000E+03

Returns the maximum start frequency allowed.

Source Specific
SOURce[1|B|3RA:FREQuency:STOP Command

Description Sets the stop frequency of the sweep. 1 kHz is the
default start frequency.

Note To sweep up or down, set the stop frequency
higher or lower tha n the start frequency.

Syntax SOURCce[1|B|3RA:FREQuency:STOP

{<frequency>|MINimum|MAXimum}

Parameter <frequency> 1uHz to Max Frequency
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Example SOUR1:FREQ:STOP +2.0000E+03
Sets the stop frequency to 2kHz.
Query Syntax ~ SOURce[1|B|3RA:FREQuency:STE? [MINimum|

MAXimum]
Return Parametei<NR3> Returns the stop frequenc
in Hz.
Example SOURL:FREQ:STOP? MAX

+2.0000000000000E+03

Returns the maximum stop frequency allowed.

Source Specific
SOURce[1|B|3RA:FREQuency:CENTer Command

Description Sets and queries the center frequency of the sweep.
550 Hz is the default center frequency.

Note The maximum center frequency depends on the
sweep span and maximum frequency:

max center freq = max freq o span/2

Syntax SOURCce[1|B|3RA:FREQuency:CENTer
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 450Hz~ 25MHz
45Hz~ 1MHz (Ramp)
Example SOUR1:FREQ:CENT +2.0000E+03

Sets the center frequency to 2kHz.

Query Syntax ~ SOURCce[1|B|3RHA:FREQuency:CENTer?
[MINimum|MAXimum]

Return Parametei<NR3> Returnsthe stop frequency
in Hz.

Example SOUR1:FREQ:CENT?
+2.0000000000000E+03

Returns the maximum center frequency allowed,
depending on the span.
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Source Specific
SOURce[1|B|3RA:FREQuency:SPAN Command

Description Sets and queries the frequency span othe sweep.
900 Hz is the default frequency span. The span
frequency is equal to the stop-start frequencies.

Note To sweep up or down, set the span as positive or
negative.

The maximum span frequency has a relationship
to the center frequency and maximum frequency:

max freq span= 2(max freq o center freq)

Syntax SOURce[1|B|3RA:FREQuency:SPAN
{<frequency>|MINimum|MAXimum}

Parameter <frequency> leHz ~25MHz
leHz~ 1MHz (Ramp)
Example SOUR1:FREQ:SPAN +2.0000E+03

Sets the frequency span to 2kHz.
Query Syntax ~ SOURce[1|B|3RH:FREQuency:SPAN? [MINimum|

MAXimum]
Return Parametei<NR3> Returns the frequency
span in Hz.
Example SOURL:FREQ:SPAN?
+2.0000000000000E+03

Returns the frequency span for the current sweep.

Source Specific
SOURce[1|B|3RA:SWEep:SPACing Command

Description Sets linear or logarithmic sweep spacing. The
default spacing is linear.

Syntax SOURCce[1]|B|3RA:SWEep:SPACing
{LINear|LOGarithmic}

Example SOUR1:SWE:SPAC LIN
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Sets the spacing to linear.
Query Syntax ~ SOURce[1|B|3RH:SWEep:SPACing?

Return ParameterLIN Linear spacing

LOG Logarithmic spacing
Example SOUR1:SWE:SPAC?

LIN

The spacing is currently set as linear.

Source Specific
SOURce[1|B|3RA:SWEep:TIME Command

Description Sets or queries the sweep time. The default sweep
time is 1 second.

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

Syntax SOURCce[1|B|3RA:SWEep:TIME
{<seconds>|MINimum|MAXimum}

Parameter <seconds> 1ms~500s
Example SOUR1:SWE:TIME +1.0000E+00
Sets the sweep time to 1 second.

Query Syntax ~ SOURCce[1|B|3RH:SWEep:TIME? {<seconds>|
MINim um|MAXimum}

Return Parametei<NR3> Returns sweep time in
seconds.

Example SOUR1:SWE:TIME?
+1.00000E+00

Returns the sweep time (1 seconds).
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Source Specific
SOURCce[1|B|3RA:SWEep:SOURce Command

Description Sets or queries the trigger source as immeliate
(internal), external or manual. 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. Manual will ouput a swept
waveform after t he trigger softkey is pressed.

Note If the APPLYy command was used to create the
waveform shape, the source is automatically set to
IMMediate.

The *OPC/*OPC? command/query can be used to
signal the end of the sweep.

If the trigger source is set to manual, the function
generator starts sweeping each time a trigger
command is received. To trigger the function
generatefrom remote interface, it is necessary to
send a * TRG trigger command.

Syntax SOURCce[1|B|3RH: SWEep:SOURce
{IMMediate|EXTernal] MANual}
Example SOUR1: SWE:SOURIT

Sets the sweep source tanternal .
Query Syntax ~ SOURCce[1|B|3RH: SWEep:SOURce?

Return ParametetiMM Immediate
EXT External
MANual Manual
Example SOUR1:SWE:SOUR?
IMM

The sweep source is set tanternal .
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Source Specific
OUTPuf1|2:TRIGger:SLOPe Command

Description Configures the trigger output signal (TTL) as a
positive or negative slope. A positive slope will
output a pulse with a rising edge and a negative
slope will output a pulse with a falling edge.

Note The Trig out signal depends on the selected trigger
source.
Trigger Source Description

Immediate A square wave is output from the Tri
out terminal with a 50% duty cycle a
the start of every sweep.

External Trigger Output is disconnected.
Manual A pulse (>1 us) is output from the
Trig out terminal at the start of each
sweep.
Syntax OUTPuf1|2} TRIGger:SLOPe {POSitive|[NEGative}
Example OUTP1.TRIG:SLOP NEG

Sets the Trig out signal as negative edge.
Query Syntax  OUTPufl1|2:TRIGger:SLOPe?

Reurn ParameterPOS Positive edge
NEG Negative edge
Example OUTP1.TRIG:SLOP?
NEG

The Trig out signal is set to negative edge.

Source Specific
OUTPufl|Z:TRIGger Command

Description Turns the trigger out signal on or off from the Trig
out terminal on the rear panel. When set to on, a
trigger signal (TTL) is output at the start of each
pulse. The default is setting is off.

Syntax OUTPuf1|2}TRIGger {OFF|ON}
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Example OUTPL:TRIG ON
Enables the Trig out signal.
Query Syntax ~ OUTPuf1|2} TRIGger?

Return ParameterQ Disabled
1 Enable
Example OUTPL:TRIG?
1

The Trig out signal is enabled.

Source Specific
SOURCce[1]2]:MARKer:FREQuency Command

Description Sets or queries the marker frequency. The default
marker frequency is 500 Hz. The marker fr equency
is used to output a trigger out signal from the
trigger terminal on the rear panel.

Note The marker frequency must be between the start
and stop frequencies. If the marker frequency is set
to a value that is out of the range, the marker
frequency will be set to the center frequency and a

0settings conflicto err
Syntax SOURCce[1]|2]:MARKer:FREQuency
{<frequency>|MINimum|MAXimum}
Parameter <frequency> leHz ~ 25MHz
1leHz ~ 1 MHz (Ramp)
Example SOUR1:MARK:FREQ +1.0000E+03

Setsthe marker frequency to 1 kHz.
Query Syntax ~ SOURcef|2:MARKer:FREQuency? [MINimum|

MAXimum]
Return Parametei<NR3> Returns the marker
frequency in Hz.
Example SOUR1:MARK:FREQ?

+1.0000000000000E+03

Returns the marker frequency (1 kHz).
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Source Specific

SOURce[1|2MARKer Command

Description Turns the marker frequency on or off. The default
is off.

Note MARKer ON  The SYNC signal goes logically

high at the start of each sweep and
goes low at the marker frequency.

MARKer OFF The SYNC terminal outputs a
square wave with a 50% duty
cycle at the start of each sweep.

Syntax SOURce[1]2]:MARKer {OFF|ON}
Example SOUR1:MARK ON

Enables the marker frequency.
Query Syntax ~ SOURCce]|Z:MARKer?

Return ParametelO Disabled
1 Enabled
Example SOUR1:MARK?
1

The marker frequency is enabled.
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Burst Mode Commands

Burst Mode Overview

Burst mode can be configured to use an internal trigger (N Cycle
mode) or an external trigger (Gate mode) using the Trigger INPUT
terminal on the rear panel. Using N Cycle mode, each time the
function generator receives a trigger, the function generator will
output a specified number of waveform cycles (burst). After the
burst, the function generator will wait for the next trigger before
outputting ano ther burst. N Cycle is the default Burst mode.

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

*assuming the Trigger polarity is not inverted.

Only one burst mode can be used at any one time. The burst mode
depends on the source of the trigger (internal, external, manual) and
the source of the burst.

Function

BurstMode & Source N Cycle* Cycle Phase
Triggeredd IMMediate, BUS  Available  Available  Available
Triggered- EXTernal, MANual Available  Unused Available

Gated pulse- IMMediate Unused Unused Available

*burst count
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The following is an overview of the steps required to ge nerate a
burst waveform.

Enable Burst 1.  Turn on Burst mode using the
Mode SOURCcH1|2 |3 :BURS:STAT ON command.

2. Use the APPLY command to select a sine,
Configuration square, ramp, pulse burst waveform*.
Alternatively, the FUNC, FREQ, AMPI, and
DCOffs commands can be used to create the
burst waveform* with a designated
frequency, amplitude and offset.

3. *2 mHz minimum for internally triggered

bursts.
v 4. Use the SOURce[1|23 ]: BURS:MODE
Choose command to select from triggered or gated
Triggered/Gated burst modes.
Mode
¢ 5. Use the SOURCc#1]2|3] :BURS:NCYC
Set Burst Count command to set the burst count. This
command is only for triggered burst mode
only.
6. Use the SOURce[1|2]3 ]:BURS:INT:PER
Set the burst command to set the burst period/cycle. This
period command is only applicable for triggered
l burst mode (internal trigger).

7. Use the SOURce[1]|23 ]:BURS:PHAS
command to set the burst starting phase.
Set Burst Starting

Phase 8. Use the SOURce[1]23 ]:BURS:TRIG:SOUR
v command to select the trigger source for
Select the trigger triggered burst mode only.
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Source Specific

SOURCce[1|B]:BURSt:STATe Command

Description Turns burst mode on or off. By default burst mode
is turned off.

Note When burst mode is turned on, sweep and any
modulation modes are disabled.

Syntax SOURCce[1|B]:BURSt:STATe {OFF|ON}

Example SOUR1:BURS:STAON

Turns burst mode on.
Query Syntax ~ SOURce[1|B]:BURSt:STATe?

Return ParametelO Disabled
1 Enabled

Example SOUR1:BURS:STAT?
0

Burst mode is off.

Source Specific

SOURCce[1|B]:BURSt:MODE Command

Description Sets or queries the burst mode as gated or
triggered. The default burst mode is triggered.

Note The burst count, period, trigger source and any
manual trigger commands are ignor ed in gated
burst mode.

Syntax SOURCce[1|B]:BURSt:MODE {TRIGgered|GATed}

Example SOUR1:BURS:MODE TRIG

Sets the burst mode to triggered.

Query Syntax ~ SOURce[1|B]:BURSt:MODE?

Return ParametelTRIG Triggered mode
GAT Gated mode
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Example SOUR1:BBRS:MODE?
TRIG

The current burst mode is triggered.

Source Specific
SOURce[1|B]:BURSt:NCYCles Command

Description Sets or queries the number of cycles (burst count)
in triggered burst mode. The default number of
cycles is 1. The burst count is ignaed in gated
mode.

Note If the trigger source is set to immediate, the
product of the burst period and waveform
frequency must be greater than the burst count:

Burst Period X Waveform frequency > burst count

If the burst count is too large, the burst period will
automatically be increa
conflictd error wildl be

Only sine and square waves are allowed infinite
burst above 25 MHz.

Syntax SOURCce[1|B]:BURSt:NCYCles{< # cycles>
[INFinity]MINimum |[MAXimum}

Parameter <# cycles> 1~1,000,000 cycles.
INFinity Sets the number to continuous.

MINimum Sets the number to minimum allowed.
MAXimum  Sets the number to maximum allowed.
Example SOUR1:BURS:NCYCI INF

Sets the number of burst cycles to continuous
(infinite).

Query Syntax ~ SOURce[1|B]:BURSt:NCYCles?
[MINimum|MAXimum]

Return ParametelI<NR3> Returns the number of cycles.

INF INF is returned if the number of cycles
is continuous.
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Example SOURL:BURS:NCYC?
+1.000000E+00

The burst cycles are setto 1.

Source Specific
SOURce[1|B]:BURStINTernal:PERiod =~ Command

Description Sets or queries the burst period. Burst period
settings are only applicable when the trigger is set
to immediate. The default burst period is 10 ms.

During manual triggering, external triggering or
Gate burst mode, the burst period settings are
ignored.

Note The burst period must be long enough to output
the designated number of cycles for a selected
frequency.

Burst period > burst count/(waveform frequency
+ 200 ns)

If the period is too short, it i s automatically
increased so that a burst can be continuously

output. A oO0data out of
generated.

Syntax SOURCce[1|B]:BURSt:INTernal:PERiod
{<seconds>|MINimum|MAXimum}

Parameter <seconds > 1ms ~ 500 seconds

Example SOUR1:BURSNT:PER +1.0000E+01

Sets the period to 10 seconds.

Query Syntax  SOURce[1|B]:BURSt:INTernal:PERiod?
[MINimum|MAXimum]

Return Parametel<NR3> Returns the burst period in seconds.

Example SOURL:BURS:INT:PER?
+1.00000000E+01

The burst period is 10 seconds.
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Source Specific
SOURce[1|B]:BURSt:PHASEe Command

Description Sets or queries the starting phase for the burst. The
default phase is 0 degrees. At 0 degrees, sine
square and ramp waveforms are at 0 volts.

In gated burst mode, waveforms are continuously
output (burst) when the Trig signal is true. The
voltage level at the starting phase is used to
determine the voltage level of the signal in-
between bursts.

Note The phase command is not used with pulse
waveforms.

Syntax SOURce[1|B]:BURSt:PHASe
{<angle>|MINimum|MAXimum}

Parameter <angle> -360 ~ 360 degrees

Example SOUR1:BURS:PHAS MAX

Sets the phase to 360 degrees.
Query Syntax ~ SOURce[1|B]:BURSt:PHASe? [MINimum|MAXimun

Return Parametei<NR3> Returns the phase angle in degrees.
Example SOUR1:BURS:PHAS?
+3.600E+02

The burst phase is360degrees.

Source Specific
SOURce[1|B]:BURSt:TRIGger:SOURce Command

Description Sets or queries the trigger source for triggered
burst mode. In trigged burst mode, a waveform
burst is output each time a trigger signal is
received and the number of cycles is determined
by the burst count.

There are three trigger sources for triggered burst
mode:
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Immediate A burst is output at a set
frequency determined by the burst
period.

External EXTernal will output a burst

waveform after each external
trigger pulse. Any additional
trigger pulse signals before the
end of the burst are ignored.

Manual Manual triggering will output a
burst waveform after the trigger
softkey is pressed.

Note If the APPLYy command was used, the source is
automatically set to IMMediate.

The *OPC/*OPC? command/query can be used to
signal the end of the burst.

If the trigger source is set to manual, the function
generator outputs a burst count waveform with

the specified number of cycles each time the
trigger signal * TRG is received. The function
generator stops and waits for the next trigger after
the specified number of cycles has been output.
You can configure the function generator to use an
internal trigger to start a burst or send a trigger
signal from the rear panel port connector by
pressing the front panel key and you can alsosend
a trigger command * TRG through the remote
interface to provide an external trigger source.

Syntax SOURCce[1|B]:BURSt: TRIGger:SOURce
{IMMediate|EXTernal|MANual}
Example SOUR1:BURS:TRIG:SOURT

Sets the burst trigger source tointernal .
Query Syntax ~ SOURce[1|B]:BURSt:TRIGger:SOURce?

Return ParametellMM Immediate
EXT External
MANual Manual
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Example SOUR1:BURS:TRIG:SOUR?
IMM

The burst trigger source is set to immediate.

Source Specific
SOURce[1|B]:BURSt:TRIGger:DELay =~ Command

Description The DELay command is used to insert a delay (in
seconds) before a burst is output. The delay starts
after a trigger is received. The default delay is 0

seconds.
Syntax SOURce[1|B]: BURSt:TRIGger:DELay
{<seconds>|MINimum|MAXimum}
Parameter <seconds> 0~85 seconds
Example SOUR1:BURS:TRIG:DEL +1.000E+01

Sets the trigger delay to 1 second.

Query Syntax ~ SOURce[1|B]:BURSt: TRIGger:DELay?
[MINimum [MAXimum]

Return Parametei<NRf> Delay in seconds
Example SOUR1:BURS:TRIG:DEL
+1.000E+01

The trigger delay is 1 second.

Source Specific
SOURce[1|B]:BURStL:TRIGger:SLOPe  Command

Description Sets or queries the trigger edge for externally
triggered bursts from the Trigger INPUT terminal
on the rear panel. By default the trigger is rising
edge (Positive).

Syntax SOURCce[1|B|3RA:BURSt:TRIGger:SLOPe
{POSitive|NEGative}

Parameter POSitive rising edge
NEGative falling edge
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Example SOURL:BURS:TRLSLOP NEG
Sets the trigger slope to negative.
Query Syntax ~ SOURce[1|B|3RA:BURSL: TRIGger:SLOPe?

Return ParametelPOS rising edge
NEG falling edge
Example SOURL:BURS:TRIG:SLQP
NEG

The trigger slope is negative.

Source Specific
SOURce[1|B]:BURSt:GATE:POL&yi Command

Description In gated mode, the function generator will output
a waveform continuously while the external
trigger receives logically true signal from the
Trigger INPUT terminal. Normally a signal is
logically true when it is hi gh. The logical level can
be inverted so that a low signal is considered true.

Syntax SOURCce[1|B]:BURSt:GATE:POLarity
{NORMal|INVertes}

Parameter NORMal Logically high
INVertes Logically low

Example SOUR1:BURS:GATE:POL INV

Sets the state to logicdly low (inverted).
Query Syntax ~ SOURCce[1|B]:BURSt:GATE:POLarity?

Return ParameteiINORM Normal(High) logical level
INV Inverted (low) logical level
Example SOUR1:BURS:GATE:POL?
INV

The true state is inverted(logically low).
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Source Specific
SOURC§L|2}BURSE:OUPut: TRIGger:SLOPCommand

Description Sets or queries the trigger edge of the trigger
output signal. The signal is output from the trigger
out terminal on the rear panel. The default trigger
output slope is positive.

Note The trigger output signal on the rear panel
depends on the burst trigger source or mode:
Immediate 50% duty cycle square wave is
output at the start of each burst.
External Trigger output disabled.
Gated mode  Trigger output disabled.
Manual A >1 ms pulse is output at the
start of each burst.
Syntax SOURce[1|g:BURSt:OUTPut: TRIGger:SLOPe
{POSitive|NEGative}
Parameter POSitive Rising edge.

NEGative Falling edge.
Example SOUR1:BURS:OUTP:TRIG:SLOP POS

Sets the trigger output signal slope to positive
(rising edge).

Query Syntax ~ SOURC§L|2}BURSt:OUTPut: TRIGger:SLOPe?

Return ParametelPOS Rising edge.
NEG Falling edge.
Example SOUR1:BURS:OUTP:TRIG:SLOP?
POS

The trigger output signal slope to positive.
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Source Specific
SOURCéL|2}BURSt:OUTPut: TRIGger Command

Description Sets or queries the trigger output signal on or off.
By default the signal is disabled. When enabled, a
TTL compatible square wave is output. This
function applies to sweep as well as burst mode.
SOURCc§1|Z:BURSt:OUTPut: TRIG {OFF|ON}

Syntax
Parameter OFF Turns the output off.
ON Turns the output on.
Example SOURcé:BURSt:OUTPut:TRIGg&N
Turns the output on.
Query Syntax SOURCce[1[PBURSt:OUTPut: TRIGger
Return ParametetO Disabled

1 Enabled
SOURCcé&:BURSIOUTPUtTRIG?
1

Query Example

The trigger output is enabled.

Arbitrary Waveform Commands

Arbitrary Waveform Overview

Use the steps below to output an arbitrary waveform over the
remote interface.

Output Arbitrary 1.  Use the SOURce[1|2]3 ]:FUNCtion USER
Waveform command to output the arbitrary waveform
currently selected in memory.

Select &/aveform
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Frequency,
amplitude and 2.  Use the APPLy command to select
offset frequency, amplitude and DC offset.
Alternatively, the FUNC, FREQ, AMPI, and
Load V&aveform DCOffs commands can be used.
Data
3.  Waveform data (1 to 16384points per
waveform) can be downloaded into volatile
memory using the DATA: DAC command.
Binary integer or decimal integer values in
Set Waveform the range of +8191can be used.
Rate
4.  The waveform rate is the product of the
number of points in the waveform and the
waveform frequency.

Rate = Hz x# points

Range: Rate: leHz ~ 200MHz
Frequency: leHz ~ 100MHz
# points:  1~16384

Source Specific
SOURce[1|B]:FUNCtion USER Command

Description Use the SOURce[1|2]3 ]:FUNCtion USER
command to output the arbitrary waveform
currently selected in memory. The waveform is
output w ith the current frequency, amplitude and
offset settings.

Syntax SOURCce[1|B|3RA:FUNCtion USER
Example SOUR1:FUNC USER

Selects and outputs the current waveform in
memory.
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Source Specific
DATA:DAC Command

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.

Note
The integer values (#8192 correspond to the

maximum and minimum peak amplitudes of the
waveform. For instance, for a waveform with an
amplitude of 5Vpp (O offset), the value 8192is the
equivalent of 2.5 Volts. If the integer values do not
span the full output range, the peak amplitude will
be limited.

The IEEE488.2 binary block format is comprised
of three parts:
# 72097152 1. Initialization character
(G)
12 3 2. Digit length (in ASCII) of
the number of bytes
3. Number of bytes

IEEE 488.2 uses two bytes to represent waveform
data (14 bit integer). Therefore the number of bytes
is always twice the number of data points.

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

Parameter <start> Start address of the
arbitrary waveform

<binary block>

<value> Decimal or integer values
+8192
Example DATA:DAC VOLATILE, #216 Binary Data

The command above downloads 5 data values
(stored in 14 bytes) using the binary block format.
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DATA:DAC VOLATILE,10(511,10240,-1024-511

Downloads the data values (511, 1024 0,-1024
-511) to address 1000.

Source Specific

SOURCce[1|B]:ARB:EDIT:COPY Command

Desciiption Copies a segment of a waveform to a specific
starting address.

Syntax SOURce[1|B|]:-ARB:EDIT:COPY
[<start>[,<length>[,<paste>]]]

Parameter <start> Start address0~16384
<length> 0~16384
<paste> Paste address0~16384

Example SOUR1:ARBEIT:COPY 1000, 256, 1257

Copies 256 data values starting at address 1000
and copies them to address 1257.

Source Specific

SOURCce[1|B]:ARB:EDIT:DELete Command

Description Deletes a segment of a waveform from memory.
The segment is defined by a stating address and
length.

Note A waveform/waveform segment cannot be
deleted when output.

Syntax SOURCE1|23}ARB:EDIT:DELete
[<STARt>[,<LENGth>]]

Parameter <STARt> Start address0~16384
<LENGth> 0~16384

Example SOURCcel:ARB:EDIT:DEL 1000, 256

Deletes a section of 256 data points from the
waveform starting at address 1000.
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Source Specific
SOURCce[1|B]:ARB:EDIT:DELete:ALL Command

Description Deletes all user-defined waveforms from non -
volatile memory and the current waveform in
volatile memory.

Note A waveform cannot be deleted when output.
Syntax SOURce[1|B]:ARB:EDIT:DELete:ALL
Example SOURL:ARB:EDIT:DEL:ALL

Deletes all user waveforms from memory.

Source Specific

SOURCce[1|B]:ARB:EDIT:POINt Command
Description Edit a point on th e arbitrary waveform.
Note A waveform/waveform segment cannot be

deleted when output.
Syntax SOURC§L|33]:ARB:EDIT:POINt [<address> [, <data
Parameter <address> Address of data point:

0~16384

<data> Value data: #8192

Example SOUR1:ARB:EDIT:POIN000,511

Creates a point on the arbitrary waveform at
address 1000 with the highest amplitude.

Source Specific
SOURce[1|B]:ARB:EDIT:LINE Command

Description Edit a line on the arbitrary waveform. The line is
created with a starting address and data point and
a finishing address and data point.

Note A waveform/waveform segment cannot be
deleted when output.
Syntax SOURC§L|3J:ARB:EDIT:LINE

[<address1>[,<data>[,<address2>[,<data2>]]]]
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Parameter <addrress1> Address of data point1:
0~16384
<datal> Value data2: 8192
<address2> Address of data point2;
0~16384
<data2> Value data2: 88192
Example SOUR1:ARB:EDIT:LINE 40, 50, 100, 50
Creates a line on the arbitrary waveform at 40,50 to
100,50.
Source Specific
SOURce[1|B]:ARB:EDIT:PROTect Command
Description Protects a segment of the arbitrary waveform from
deletion or editing.
Syntax SOURC§L|33]:ARB:EDIT:PROTect
[<STARt>[,<LENGth>]
Parameter <STARt> Start address0~16384
<LENGth> 0~16384
Example SOUR1:ARB:EDIT:PROT 40, 50

Protects a segment of the waveform from address
40 for 50 data points.

Source Specific
SOURce[1|B]:ARB:EDIT:PROTect:ALL  Command

Description Protects the arbitrary waveform currently in non -
volatile memory/currently being output.

Syntax SOURC#1|23}ARB:EDIT:PROTect:ALL

Example SOUR1:ARB:EDIT:PROT:ALL

Source Specific

SOURCEL|2|3]ARB:EDIT:UNProtect Command

Description Uprotects the arbitrary waveform currently in non -
volatile memory/currently being output.
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Syntax SOURCc§1|43J:ARB:EDIT:UNRatect
Example SOUR1:ARB:EDIT:UNP
Source Specific

SOURCéL|2|3]JARB:NCYCles Command
Description The arbitrary waveform output can be repeated

for a designated number of cycles.
Syntax SOURCEL|Z3J:ARB:NCYCles {< #cycles>

|INFinity]MINimum |[MAXimum}
Parameter <# cycles> 1~16384cycles

INFinity Sets the number of cycles

to continuous.

MINimum Sets the number of cycles
to the minimum allowed.

MAXimum Sets the number of cycles
to the maximum allowed.

Example SOUR1:ARB:NCYIBIF

Sets the numberof ARB waveform output cycles
to continuous (infinite).

Query Syntax SOURC§L|Z3J:ARB:NCYCles? [MINimum|MAXimurr

Return Parameter<NR3> Returns the number of cycles.
INF INF is returned if the number of cycles
is continuous.
Example SOUR1:ARB:NCYC?
+1.0000E+02

The number of ARB waveform output cyclesis
returned (100).

Source Specific
SOURCcéL|Z:ARB:OUTPut:MARKer Command

Description Define a section of the arbitrary waveform for
marker output. The marker is output from the
trigger terminal on the rear panel.
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Syntax SOURC§L|2]ARB:OUTPut:MARKer
[<STARt>[,<LENGth>]]

Parameter <STARt> Start address*0~16384
<LENGth> Length*: 0~ 16384
* Start + LengthOcurrently output arbitrary waveforn

Example SOUR1:ARB:OUTP:MARK 1000,1000

The marker output is for a start address of 1000
with a length of 1000.

Source Specific

SOURce[1|B]:ARB:OUTPut Command
Description Output the current arbitrary waveform in volatile
memory. A specified start and length can also be
designated.
Syntax SOURC§L|Z3]:ARB:OUTPut [<STARt>[,<LENGth>]]
Parameter <STARt> Start address*0~16384
<LENGth> Length*: 0 ~ 16384
* Start + LengthOcurrently output arbitrary wavefaon
Example SOUR1:ARB:OUTP 200
Outputs the current arbitrary waveform in
memory.
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COUNTER

The frequency counter function can be turned on remotely to control
the frequency counter.

Instrument

COUNTER:STATE Command
Description Turns the frequency counter function on or off.
Syntax COUNter:STATe {ON|OFF}
Parameter/ 1 ON
Return Parameter0 OEF
Example COUNter:STATe ON

Turns the frequency counter on
QuerySyntax COUNter:STATe?
Example COUNter:STATe?

1

Turns on the frequency counter.

Instrument

COUNter:GATe Command
Description Sets the gate time for the frequency counter.
Syntax COUNter:GATe {0.01]0.1]1|10}
Return Parameter0.01 Gate time of 0.01 seconds

0.1 Gate time of 0.1 seconds

1 Gate ime of 1 seconds

10 Gate time of 10 seconds
Example COUNter:GATe 1

Sets the gate time tols.
Syntax COUNter:GATe? {max|min}
Example COUNter:GATe?
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+1.000E+00
Returns the gate time: Is.

Instrument
COUNterVALuUe& Command
Description Returns the current value from the frequency
counter.
Syntax COUNTter:VALue?
Example COUNter:VALue?
+5.00E+@

Returns the frequency as500H z.
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PHASE

The phase command remotely controls the phase and channel
synchronization.

Instrument
SOURCH1|2pulsg:PHASe Command
Description Sets the phase.
Syntax SOURCce[1|puls€:PHASe
{<phase>|<MIN>|<MAX>}
Parameter phase -180~180
min Sets the phase to the minimum
value.
max Sets the phase to the maxium
value.
Example SOURCcel:PHAS@5

Sets the phase of channel 1 t@®5°.
QuerySyntax SOURce[1|puls€:PHAR?{MAX|MIN}

Return Parametei<NRf> Returns the current phasi degrees
Example SOURcel:PHAS?
+2.500E+01

Returns the phase of channel 1 a®5°.

Instrument

SOURce[1l|pulsg:PHASeSYNChronize  Command

Description Sychronizes the phase of channel 1 and channel 2.
Syntax SOURce[1|pulsg:PHASe:SYNChronize
Example SOURcé&:PHASe:SYNChronize

Synchronizes the phase ofchannel 1
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COUPLE

The Couple commands can be used to remotely set the frequency
coupling and amplitude coupling.

Instrument
SOURce[1]2]:FREQuency:COUPIe:MODECommand

Description Set the frequency coupling mode.

Syntax SOURCce[1]2]:FREQuency:COUPle:MODE
{Off|Offset|Ratio}

Return/ Return  Off Disables frequency coupling.

PR Offset Set frequency coupling to offset mode.
Ratio Sets frequency coupling to ratio mode.

Example SOURceIFREQuency:COUPIle:MODE Offset

Sets the frequency coupling mode to offset.
Query Syraix SOURC§L|2}FREQuency:COUPle:MODE
Example SOURcel:FREQuency:COUPle:MQDE

Off

Frequency coupling is turned off.

Instrument
SOURce[1]|2]:FREQuency:COUPIle:OFFSCommand

Description Sets the offset frequencywhen the frequency
coupling mode is set to offset.

Syntax SOURCce[1]2]:FREQuency:COUPIle:OFFSet {frequel

Example SOURceIFREQuency:COUPIle:OF FStthz

Sets the offset frequency to 2kHz (the frequency of
CH2 minus CH1 is 2kHz).

Syntax SOURCce[1]2]:FREQuency:COUPIle:OFRSet
Example SOURceIFREQuency:COUPle:OFRS3e
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+2.0000000000000E+03

The offset of channel 2 from channel 1 is 2kHz.

Instrument

SOURCce[1]2]:FREQuency:COUPIe:RATiocCommand

Description Sets the frequency coupling ratio when frequency
coupling is set to ratio mode.

Synta SOURCce[1]2]:FREQuency:COUPIle:RATIo {ratio}

Example SOURCcel:FREQuency:COUPIe:RATIo 2

Set thefrequency ratio of CH2:CH1 as 2:1
QuerySyntax SOURCce[1]2]:FREQuency:COUPIle:RATI0?
Example SOURcel:FREQuency:COUPIle:RATIi0?

+1.666000E+00

Returns the CH2 to CH1 frequency ratio as 2.

Instrument
SOURce[1]|2]:AMPlitude:COUP&IATe  Command

Description Enables or disables the amplitude coupling.
Syntax SOURCce[1|2]:AMPlitude:COUPIle:STATe
{ON|Off}
Example SOURcel:AMPIlitude:COUPIe:STATe on
Description Turns amplitude coupling on.
QuerySyntax SOURCce[1]|2]:AMPIlitude:COUPIe:STATe?
Return Parameterl ON
0 Off
Example SOURCcel:AMPIlitude:COUPIle:STATe?
1

Amplitude coupling has been enabled.
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Instrument

SOURCce[1|2T'RACK Command
Description Turns tracking on or off.
Syntax SOURCce[1|2ZFRACK ON|OFHINVerted}
Parameter/ ON ON
Return ParameterOFF OFF

INVerted INVerted
Example SOURCceIFRACKk ON

Turns tracking on. Chan

changes of channel 1.
QuerySyntax SOURCce[1|2ZFRACK?
Example SOURCcel: TRACK?
ON

Channel tracking is turned on.
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Save and Recall Commands

Up to 10 different instrument states can be stored to non-volatile
memory (memory locations 0~9).

Instrument
*SAV Command
Description Saves the current instrument state to a specified

save slot. When a state is saved, all the current
instrument settings, functions and waveforms are
also saved.

Note The *SAV command doesn?d
non-volatile memory, only the instrument state.

The *RST command will not delete saved
instrument states from memory.

Syntax *SAV {0]1]2]3|4|5]6]7]8|9}
Example *SAV 0

Save the instrument state to memory location O.

Instrument
*RCL Command
Description Recall previously saved instrument states from
memory locations 0~9.
Syntax *RCL {0]1]2|3]4/5]6]7]8|9}
Example *RCLO
Recall instrument state from memory location 0.
Instrument
MEMory:STATe:DELete Command
Description Delete memory from a specified memory location.
Syntax MEMory:STATe:DELete {0]1|2]3|4]5]6]7|8]9}

Example MEM:STAT:DEL O

Delete instrument state from memory location O.
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Instrument
MEMory:STATe:DELete ALL Command
Description Delete memory from all memory locations, 0~9.
Syntax MEMory:STATe:DELete ALL
Example MEM:STAT:DEL ALL
Deletes all the instrument states from memory
locations 0~9.
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Error Messages

The MFG-2000has a number of specific error codes. Use the
SYSTem:ERRor command to recall theerror codes. For more
information regarding the error queue .

Command Error Codes

-101 Invalid character
An invalid character was used in the command
string. Example: #, $, %.
SOURcel:AM: DEPTh MIN #&

-102 Syntax error

Invalid syntax was used in the command string.
Example: An unexpected character may have been
encountered, like an unexpected space.

SOURcel:APPL:SQUardl, 1
-103 Invalid separator

An invalid separator was used in the command
string. Example: a space, comma or colon was
incorrectly used.

APPL:SIN 11000 OR SOURcEAPPL{SQUare
-108 Parameter not allowed

The command received more parameters than were
expected. Example: An extra (not needed) parameter
was added to a command

SOURceL:APPL? [0
-109 Missing parameter

The command received less prameters than
expected. Example: A required parameter was
omitted.

SOURCcel:APPL:SQUarell
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-112 Program mnemonic too long

A command header contains more than 12
characters:

OUTP:SYNCHRONIZAT BN ON
-113 Undefined header

An undefined header was encountered. The header
is syntactically correct. Example: the header contains
a character mistake.

SOURL:AM M:DEPT MIN
-123 Exponent too large

Numeric exponent exceeds 32,000. Example:
SOURce[1]2| 3]:BURSENCYCles IES84000
-124 Too many digits

The mantissa (excluding
than 255 digits.

-128 Numeric data not allowed
An unexpected numeric character was received in
the command. Example: a numeric parameter is
used instead of a character string.
SOURce1:BURSt:MODEI28

-131 Invalid suffix
An invalid suffix was used. Example: An unknown
or incorrect suffix may have been used with a
parameter.
SOURcel:SWEepTlIME 0.5 SEES

-138 Suffix not allowed
A suffix was used where none were expected.
Example: Using a suffix when not allowed.
SOURCcel:BURSINCYCles 12 E¥€

-148 Character data not allowed
A parameter was used in the command where not

allowed. Example: A discrete parameter was used
where a numeric parameter was expected.

SOUR1:MARK:FREQBN|
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-158 String data not allowed

An unexpected character string was used where
none were expected. Example: A character string is
used instead of a valid parameter.

SOURcel:SWEePACing BIFIE N 6

-161 Invalid block data
Invalid block data was received. Example: The
number of bytes sent with the DATA:DAC
command doesndt correlat
specified in the block header.

-168 Block data not allowed
Block data was received where block data is not
allowed. Example:
SOURcel:BURSINCYCles #i0

-170~178 expression errors

Example: The mathematical expression used was not
valid.

Execution Errors

-211 Trigger ignored

A trigger was received but ignored. Example:
Triggers will be ignored until the function that can
use a trigger is enabled (burst, sweep, etc.).

-223 Too much data

Data was received that contained too much data.
Example: An arbitrary waveform with over 16384
points cannot be used.

-221 Settings conflict; turned off infinite burst to allow imedliate trigger
source

Example: Infinite burst is disabled when an
immediate trigger source is selected. Burst count set
to 1,000,000 cycles.
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-221 Settings conflict; infinite burst changed trigger source to MANual

Example: The trigger source is changedto
immediate from manual when infinite burst mode is
selected.

-221 Settings conflict; burst period increased to fit entire burst

Example: The function generator automatically
increases the burst period to allow for the burst
count or frequency.

-221 Settings conflict; burst count reduced

Example: The burst count is reduced to allow for the
waveform frequency if th
maximum,.

-221 Settings conflict; trigger delay reduced to fit entire burst

Example: The trigger delay is reduced to allow the
current period and burst count.

-221 Settings conflict;triggered burst not available for noise

Example: Triggered burst cannot be used with noise.

-221 Settings conflict;amplitude units changed to Vpp due to highoad

Example: If a high impedance load is used, dBm
units cannot be used. The units are automatically set
to Vpp.

-221 Settings conflict;trigger output disabled by trigger external

Example: The trigger output terminal is disabled
when an external trigger source is selected.

-221 Settings conflict;trigger output connector used by FSK

Example: The trigger output terminal cannot be used
in FSK mode.

-221 Settings conflict;trigger output connector used by burst gate

Example: The trigger output terminal cannot be used
in gated burst mode.
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-221 Settings conflict;trigger output connector used by trigger external

Example: The trigger output connector is disabled
when the trigger source is set to external.

-221 Settings conflict;frequency reduced for pulse function

Example: When the function is changed to pulse, the
output frequency is automatically reduced if over
range.

-221 Settings conflict;frequency reduced for ramp function

Example: When the function is changed to ramp, the
output frequency is automatically re duced if over
range.

-221 Settings conflict;frequency made compatible with burst mode

Example: When the function is changed to burst, the
output frequency is automatically adjusted if over
range.

-221 Settings conflict;frequency made compatible with FM

Example: When the function is changed to FM, the
frequency is automatically adjusted to suit the FM
settings.

-221 Settings conflict;burst turned off by selection of other mode or
modulation

Example: Burst mode is disabled when sweep or a
modulation mode is enabled.

-221 Settings conflict;FSK turned off by selection of other mode or
modulation

Example: FSK mode is disabled when burst, sweep
or a modulation mode is enabled.

-221 Settings conflict;FM turned off by selection of other mode or
modulation

Example: FM mode is disabled when burst, sweep or
a modulation mode is enabled.
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-221 Settings conflict;AM turned off by selection of other mode or
modulation

Example: AM mode is disabled when burst, sweep
or a modulation mode is enabled.

-221 Setings conflict; sweep turned off by selection of other mode or
modulation

Example: Sweep mode is disabled when burst or a
modulation mode is enabled.

-221 Settings conflict;not able to modulate this function

Example: A modulated waveform cannot be
generated with dc voltage, noise or pulse
waveforms.

-221 Settings conflict;not able to sweep this function

Example: A swept waveform cannot be generated
with dc voltage, noise or pulse waveforms.

-221 Settings conflict;not able to burst this function

Example: A burst waveform cannot be generated
with the dc voltage function.

-221 Settings conflict;not able to modulate noise, modulation turned o

Example: A waveform cannot be modulated using
the noise function.

-221 Settings conflict;not able to sve@ pulse, sweep turned off

Example: A waveform cannot be swept using the
pulse function.

-221 Settings conflict;not able to modulate dc, modulation turned off

Example: A waveform cannot be modulated using
the dc voltage function.

-221 Settings conflit;not able to sweep dc, modulation turned off

Example: A waveform cannot be swept using the dc
voltage function.
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-221 Settings conflict;not able to burst dc, burst turned off

Example: The burst function cannot be used with the
dc voltage function.

-221 Settings conflict;not able to sweep noise, sweep turned off

Example: A waveform cannot be swept using the
noise function.

-221 Settings conflict;pulse width decreased due to period

Example: The pulse width has been adjusted to suit
the period settings.

-221 Settings conflict;amplitude changed due to function

Example: The amplitude (VRM / dBm) has been
adjusted to suit the selected function. For the MFG-
2000, a typical square wave has a much higher
amplitude (5V Vrms) compared to a sine wave
(~3.54) due to crest factor.

-221 Settings conflict;offset changed on exit from dc function

Example: The offset level is adjusted on exit from a
DC function.

-221 Settings conflict;FM deviation cannot exceed carrier

Example: The deviation cannot be set Hgher than
the carrier frequency

-221 Settings conflict;FM deviation exceeds max frequency

Example: If the FM deviation and carrier frequency
combined exceeds the maximum frequency plus 100
kHz, the deviation is automatically adjusted.

-221 Settings onflict;frequency forced duty cycle change

Example: If the frequency is changed and the current
duty cannot be supported at the new frequency, the
duty will be automatically adjusted.
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-221 Settings conflict;offset changed due to amplitude

Example: The offset is not a valid offset value, itis
automatically adjusted, considering the amplitude.

| of fset]|] O madwpp®2mpl i tude

-221 Settings conflict;amplitude changed due to offset

Example: The amplitude is not a valid value, it is
automatically adjust ed, considering the offset.

Vpp O 2X ( ma-offsatinp! i t ude

-221 Settings conflict;low level changed due to high level

Example: The low level value was set too high. The
low level is set 1 mV less than the high level.

-221 Settings conflict;high leal changed due to low level

Example: The high level value was set too low. The
high level is set 1 mV greater than the low level.

-222 Data out of range;value clipped to upper limit

Example: The parameter was set out of range. The
parameter is automatically set to the maximum
value allowed.

SOURCcel:FREQuency60.1MHz.

-222 Data out of range;value clipped to lower limit

Example: The parameter was set out of range. The
parameter is automatically set to the minimum value
allowed.

SOURcel:FREQuency 0.1 Hz .

-222 Data out of range;period; value clipped to ...

Example: If the period was set to a value out of
range, it is automatically set to an upper or lower
limit.
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-222 Data out of range;frequency; value clipped to ...

Example: If the frequency was set to a value out of
range, it is automatically set to an upper or lower
limit.

-222 Data out of range;user frequency; value clipped to upper limit

Example: If the frequency is set to a value out of
range for an arbitrary waveform using,
SOURCcd1|2|3 ]: APPL: USER or SOURCEL|2|3 :
FUNC:USER, it is automatically set to the upper
limit.

-222 Data out of range;ramp frequency; value clipped to upper limit

Example: If the frequency is set to a value out of
range for a ramp waveform using, SOURce[1]2|3 ]:
APPL: RAMP or SOURcd1|2|3 ]:FUNC:RAMP, it is
automatically set to the upper limit.

-222 Data out of range;pulse frequency; value clipped to upper limit

Example: If the frequency is set to a value out of
range for a pulse waveform using, SOURce1|2|3 1I:
APPL:PULS or SOURCc§l1|2|3 ]:FUNC:PULS, itis
automatically set to the upper limit.

-222 Data out of range;burst period; value clipped to ...

Example: If the burst period was set to a value out of
range, it is automatically set to an upper or lower
limit.

222 Data out of range;burst count; value clipped to ...

Example: If the burst count was set to a value out of
range, it is automatically set to an upper or lower
limit.
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-222 Data out of range; burst period limited by length of burst; value
clipped to wpper limit

Example: The burst period must be greater than
burst count divided by the frequency + 200 ns. The
burst period is adjusted to satisfy these conditions.

burst period > 200 ns + (burst count/burst
frequency).

-222 Data out of range; burst coudimited by length of burst; value
clipped to lower limit

Example: The burst count must be less than burst
period * the waveform frequency when the the
trigger source is set to immediate (SOURce[1|2] 3]:
TRIG:SOUR IMM). The burst count is automatically
set to the lower limit.

-222 Data out of range;amplitude; value clipped to ...

Example: If the amplitude was set to a value out of
range, it is automatically set to an upper or lower
limit.

-222 Data out of range;offset; value clipped to ...

Example: If the offset was set to a value out of range,
it is automatically set to an upper or lower limit.

-222 Data out of range;frequency in burst mode; value clipped to ...

Example: If the frequency was set to a value out of
range in burst mode. The burst frequency is
automatically set to an upper or lower limit, taking
the burst period into account.

-222 Data out of range;frequency in FM; value clipped to ...

Example: The carrier frequency is limited by the
frequency deviation (SOURce[1]2|3|3RF ]:
FM:DEV). The carrier frequency is automatically
adjusted to be less than or equal to the frequency
deviation.
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-222 Data out of range;marker confined to sweep span; value clipped
fo...

Example: The marker frequency is set to a value
outside the start or stop frequencies. The marker
frequency is automatically adjusted to either the

start or stop frequency (whichever is closer to the set
value).

-222 Data out of range;FM deviation; value clipped to ...

Example: The frequency deviation is outside of
range. Thedeviation is automatically adjusted to an
upper or lower limit, depending on the frequency.

-222 Data out of range;trigger delay; value clipped to upper limit

Example: The trigger delay was set to a value out of
range. The trigger delay has been adjuged to the
maximum ( 100seconds).

-222 Data out of range; trigger delay limited by length of burst; value
clipped to upper limit

Example: The trigger delay and the burst cycle time
combined must be less than the burst period.

-222 Data out of range;dy cycle; value clipped to ...

Example: The duty cycle is limited depending on the
frequency.

Duty Cycle Frequency
0.019%~99.996(>20nS)  Full range

-222 Data out of range; duty cycle limited by frequency; value clipped
upper limit

Example: The duty cycle is limited depending on the
frequency. When the frequency is greater than 50
MHz, the duty cycle is automatically limited to 50%.
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-313 Calibration memory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
wit h the non-volatile memory that stores the
calibration data.

-314 Save/recall memory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non -volatile memory that stores the
save/recall files.

-315 Configuratio memory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non -volatile memory that stores the
configuration settings.

-350 Queue overflow

Indicates that the error queue is full (over 20
messages generatedand not yet read). No more
messages will be stored until the queue is empty.
The queue can be cleared by reading each message,
using the *CLS command or restarting the function
generator.

-361 Parity error in program message

Indicates that there is aRS232 parity setting
mismatch between the host PC and the function
generator.

-362 Framing error in program message

Indicates that there is a RS232 stop bit setting
mismatch between the host PC and the function
generator.

-363 Input buffer overrun

Indicates that too many characters have been sent to
the function generator via RS232. Ensure
handshaking is used.

374



GUWINSTEK REMOTE INTERFACE

Query Errors

-410 Query INTERRUPTED

Indicates that a command was received but the data
in the output buffer from a previous command was
lost.

-420 Query UNTERMINATED

The function generator is ready to return data,
however there was no data in the output buffer. For
example: Using the APPLYy command.

-430 Query DEADLOCKED

Indicates that a command generates more dda than
the output buffer can receive and the input buffer is
full. The command will finish execution, though all

the data wondt be kept.

Arbitrary Waveform Errors

-770 Nonvolatile arb waveform memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non -volatile memory that stores the
arbitrary waveform data.

-781 Not enough memory to store new arb waveform; bad sectors

Indicates that a fault (bad sectors) has occurred with
the non-volati le memory that stores the arbitrary
waveform data. Resulting in not enough memory to
store arbitrary data.

-787 Not able to delete the currently selected active arb waveform

Example: The currently selected waveform is being
output and cannot be deleted.
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800 Block length must be even

Example: As block data (DATA:DAC VOLATILE )
uses two bytes to store each data point, there must
be an even number or bytes for a data block.
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SCPIStatus Register

The status registers are used to record and determine the status of
the function generator.

The function generator has a number of register groups:
Questionable Status Registers

Standard Event Status Registers

Status Byte Register

As well as the output and error queues.

Each register group is divided into three types of registers:
condition registers, event registers and enable registers.

Register types
Condition The condition registers indicate the state of the
Register function generator in real time. The condition

registers are not triggered. l.e., the bits in the
condition register change in real time with the
instrument status. Reading a condition register
will not clear it. The condition registers cannot be
cleared or set.

Event Register The Event Registers indicate if an event has been
triggered in the condition registers. The event
registers are latched and will remain set unless the
*CLS command is used. Reading an event register
will not clear it.

Enable Register The Enable register determines which status
event(s) are enabled. Any status events that are not
enabled are ignored. Enabled events are used to
summarize the status of that register group.
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MFG-2000Status System

| Questionable Status Register |

Condition  Event Enable

0 Volt Ovid 0 <1> —
1 1 <2> —
2 2 <4> —
3 3 <8> —
4 Over Temp 4 <16> |——mi
5 Loop Unlock 5 <32> |p—l
o i
7 Ext Mod Ovid 7 <128> 1"'\ OR T
8 Cal Error 8 <256> J
9 Extemal Ref 9 <512> f—m
10 10 <1024> p—1 N L
11 11 <2048> f—i \ \
12 12 <4096>  fr—
3 3| <8192> b— 20
14 14 <16384> fr———m
15 15 NOT USED
bit weight
Condition Enable
O
1 1 <2>
P 2 <4>
— 3 <8> OR
N L | 4 <16>
O
[s —p [ 5 32>
20 —» | 6
7 <128>
bit weight
| Standard Event Register | Summary Bit (RQS)

Event Enable

0 Operation Complete 0 <1>
1 1 <2>
2 Query Error 2 <4>
3 Device Error 3 <8>
4 Execution Error 4 <16> OR

5 Command Error 5 <32>

6 6 <64>

7 Power On 7 <128>

bit weight
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Questionable Status Register

Description The Questionable Status Registers will show if any
faults or errors have occurred.
Bit Summary Register Bit Bit Weight
Voltage overload 0 1
Over temperature 4 16
Loop unlock 5 32
Ext Mod Overload 7 128
Cal Error 8 256
External Reference 9 512
Standard Evet Status Registers
Description The Standard Event Status Registers indicate when

the *OPC command has been executed or whether
any programming errors have occurred.

Notes The Standard Event Status Enable register is
cleared when the *ESE 0 command is sed.

The Standard Event Status Event register is cleared
when the *CLS command or the *ESR? command is
used.
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Bit Summary Register Bit Bit Weight
Operation complete bit 0 1
Query Error 2 4
Device Error 3 8
Execution Error 4 16
Command Error 5 32
Power On 7 128

Error Bits Operation The operation complete bit is set
complete when all selected pending

operations are complete. This bit is
set in response to the *OPC
command.

Query Error

The Query Error bit is set when
there is an error reading the Output
Queue. This can be caused by trying
to read the Output Queue when
there is no data present.

Device Error

The Device Dependent Error
indicates a failure of the self-test,
calibration, memory or other device
dependent error.

Execution The Execution bit indicates an
Error execution error has occurred.
Command The Command Error bit is set when
Error a syntax error has occurred.

Power On Power has been reset.
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The Status Byte Register

Description The Status Byte register consolidates tle status
events of all the status registers. The Status Byte
register can be read with the *STB? query or a
serial poll and can be cleared with the *CLS
command.

Clearing the events in any of the status registers
will clear the corresponding bit in the St atus Byte
register.

Notes The Status byte enable register is cleared when the
*SRE 0 command is used.

The Status Byte Condition register is cleared when
the *CLS command is used.

Bit Summary Register Bit Bit Weight
Error Queue 2 4
Questionable Data 3 8
Message Available 4 16
Standard Event 5 32
Master Summary / 6 64
Request Service

Status Bits Error Queue  There are error message(s) waiting

in the error queue.

Questionable The Questionable bit is set when
data an oOenabledd qgue
has occurred.

Message The Message Available bit is set

Available when there is outstanding data in
the Output Queue. Reading all
messages in the output queue will
clear the message available bit.
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Standard Event The Event Status bit is set if an

Oenlaedbhd 6 event in
Event Status Event Register has
occurred.
Master The Master Summary Status is
Summary/ used with the *STB? query. When
Service the *STB? query is read the MSS

Request bit bit is not cleared.

The Request Service bit is cleared
when it is polled during a serial
poll.

Output Queue

Description The Output queue stores output messages in a
FIFO buffer until read. If the Output Queue has
data, the MAV bit in the Status Byte Register is set.

Error Queue

Description The error queue is queried using the

SYSTem:ERRor? command. The Error queue will
set the OError Queueo b
if there are any error messages in the error queue.
If the error queue is full the last message will
generate a 0 Qu e uandadditienalf
errors will not be stored. If the error queue is
empty, ONo error o6 wild@l

Error messages are stored in the error queue in a
first-in-first-out order. The errors messages are
character strings that can contain up to 255
characters.
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The specifications apply when the function
generator is powered on for at least 30 minutes
under +18C~+ 28C.

Specifications
MFG-2000series specific functions
CH1 CH2 25MHz RF Power Modulation
Function With Function With Pulse Generator Amplifier ISweep/Burst/Fr
200MSa/sARB 200MSa/sARB Generator (function equency.Counter
with ARB
MFG-2110 610MHZ 6
MFG-2120 520MHZ 6
MFG-2120MA 520MHZ 6 o) [¢]
MFG-2130M 630MHZ 6 ¢}
MFG-2160MF 860MHZ o] 6160MHZ [¢]
MFG-2160MR 660MHZ o) 0320MHZ 0
MFG-2230M 530MHZ 630MHZ o) [¢]
MFG-2260M 560MHZ 660MHZ o) [¢]
MFG-2260MFA 860MHZ 860MHZ o] 6160MHZ o] (]
MFG-2260MRA 860MHZ 860MHZ o] 6320MHZ 0 [¢]
CH1/ CH2

Waveforms Standard
Arbitrary ARB function
Functions g,y jn Arbitrary waveformsplease segage395

Sine,Square,Ramp,Pulse,Noise

Built-in

Absatan,Abssine,Abssinehalf,Ampalt,Attalt,Diric.even,Diric.odc
Gauspuls,Havercosine,Haversin,N_pulse,Negramp,Rectpuls,R
undhalf,Sawtoot,Sinetra,Sinever,Stadlown,Sair_ud,Stair_up,St

epresp, Traperia, Tripuls,Airy,Bessel,Beta, Gamma,Legendre,Ne
ann,Arccos,Arccot,Arccsc,Arcsec,Arcsin,Arcsinh,Arctan,Arctan
Cosh,Cot,Csc,Dlorentz,expofall,exporise,gauss,In,lorentz,Sec,
h,Sinc,Sinh,Sqrt, Tan, Tanh,Xsquare,BarthammBartlett,Blackma

n,Bohmanwin,Chebyshev,Flatttopwin,Hamming,Hann,Hanning
Kaiser, Triang, Tukeywietc.

Sample Rate
Repetition Rate
Waveform Length

Amplitude Resolution
Non-Volatile Memory

Userdefined output section

200 MSa/s
100MHz
16k points
14 bits

10sets 16k points(1)

From point 2~16384 (optional)
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Userdefined output marker From point 2 ~ 16384(optional)

section
Output mode 1~1000000Ccycles or infinite mode
Frequency
Characteristics
Range Sine 60MHz(max)
Square 25MHz(max)
Triangle,Ramp 1MHz
Resolution 11 Hz
AccuracyStability +20 ppm
Aging +1 ppm, per 1 year
Tolerance Qli Hz
Output
Characteristic§2)
Amplitude Range 1mVpp to 10 Vpp (into 581)
2m\fpp to 20 Vpp (opercircuit)
Accuracy +2% of setting +1 mVpp
(at 1 kHz/into 50N without DC
offset))
Resolution 0.1mV or 4 digits
Flatness +1% (0.1dB)Y 1MHz
+ 3% (0.3dB)V 50 MHz
+ 16% (1.5dB) v 60MHz(6)
(sinewave relative to 1 kHz/into
50N)
Units Vpp, Vrms, dBm
Offset Range +5 Vpk ac +dc (into 5R1)
+10Vpk ac +dc (Open circuit)
Accuracy +(1% of setting +5mV+ 0.5% of
amplitude)
Waveform
Output
Impedance 50N typical (fixed)
>10MN (output disabled)
Protection Shortcircuit protected
Overload relay automatically disable
main output
Ground Isolation 42Vpk max
Sync Output  Range TTL-compatible into>1IN
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Impedance 50N standard
Ground Isolation 42\V/pk max
Sine wave
Characteristic€3)
Harmonic d60 dBc <200kHz,
distortion Ampl>01 Vpp
d55dBc 200kHz 1 MHz,
Ampl>0.1 Vpp

Total harmonic distortion

d45 dBc 1MHz 10 MHz, Ampl
0.1Vpp

d35dBc 10MHz 30MHz, Ampl
0.1Vpp

d27dBc 30MHz 60MHz, Ampl
0.1Vpp

< 01% (Ampl>1Vpp)

DC~100 kHz
Square wave
Characteristics
Rise/Fall Time <15ns
Overshoot <5%
Asymmetry 1% of period +5 ns
Variable duty Cycle 0.01% to 99.99%{mited by the
current frequency setting
Jitter 20ppm+500pg4)
Ramp
Characteristics
Linearity < 0.1% of peak output
Variable Symmetry 0% to 100%
Pulse
Charateristics
Frequency 1uHz~25MHz
Pulse Width x 20nS(imited by the current
frequency settiny
Variable duty Cycle 0.01%~99.99%imited by the current
frequency settiny
Overshoot <5%
Jitter 20ppm+500pg4)
Pulse
Generator
Amplitude 1mVpp to2.5Vpp (into 5QN)

2mVpp to5 Vpp (opencircuit)
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Frequency
Pulse Width

Variable duty Cycle

Leading and Trailing Edge
Time(5)

MFG-2000 Series User Manual

+1 Vpk ac +dc (into 581)
+2Vpk ac +dc (Open circuit)
1uHz~25MHz

20nS-9997ks(limited by the current

frequency settingy

0. 1%~99.9%(limited by the current
frequency settiny

10nS-2091ns resolution) (limited

by the current frequency and pulse

width settings)

Overshoot <5%
Jitter 100ppm-+500pg4)
RFGenerator
Arbitrary
Functions
ARB function Built-in
Sample Rate 200 MSals
Repetition Rate 100MHz
Wavefom Length 16k points
Amplitude Resolution 14 bits

Userdefined output section
Jitter

From point 2~16384 (optional)
20ppm+5ns

Frequency
Characteristics
Range Sine MFG-2XXXMF
1uHz~160MHz (DDS)
1uHz~60MHz (ARB)
(MFG2XXXMR)
1uHz~320MHz (DDS)
1uHz~60MHz (ARB)
Square 25MHz (max)
Triangle,Ramp 1MHz
Resolution 11 Hz
AccuracyStability +20 ppm
Aging +1 ppm, per 1 year
Tolerance Qlf Hz
Output
Characteristic§2)
Amplitude(into 50N 1mVpp to2 Vpp
(MFG-2XXXMF)
1mVpp tol Vpp
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(MFG-2XXXMR)

Accuracy +2% of setting +1 mVpp
(at 1 kHz/into 50N without DC
offset))

Resolution 1mV or3digits

Flatness +1% (0.1dB)" 1MHz

+ 3% (0.3dB)¥ 50 MHz

+10% (0.9dB) v 160MHz

+ 35% (3.5dB) v 320MHz
(sinewave relative to 1 kHz/into

50N)
Offset +1 Vpk ac+dc (into 5aN)

+2Vpk ac +dc (Open circuit)

Waveform Impedance 50N typical (fixed)

Output >10MN (output disabled)
Sine wave
Characteristic§3)
Harmonic d60 dBc <200kHz

Distortion(s i ne, 1V p [ d55dBc 200kHz 1 MHz
d45 dBc 1MHz 10 MHz
d30 dBc DMHz 320MHz

Total harmonic distortion < 01% (Ampl>1Vpp)
DC~100 kHz
Square wave
Characteristics
Rise/Fall Time <15ns
Overshoot <5%
Asymmetry 1% of period +5 ns
Variable duty Cycle 0.01% to 99.99%{mited by the
current frequency setting
Jiter 20ppm+500p$4)
Ramp
Characteristics
Linearity < 0.1% of peak output
Variable Symmetry 0% to 100%
Modulation/
Sweep
Modulation Type AM,ASKFM,FSKPM,PSKPWM(The
detail same as CH1 modulation
specification)
Sweep type Frequency
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ASK

Source

Modulating Frequency

INT/EXT INT onlyfor AM,FM,PM,
PWM)

SineDDS 5us~327.68mS
(Resolution:5u$

Sine-ARB2mHz t020kHz
(Resolution:1mH3

Carrier Waveforms
Modulating Waveforms
Internal Fequency
PhaseRange

Source

SineDDS

50% duty cycle square
2mHz to 1 MHz

0f ~360.E

Internal / External

Carrier Waveforms
Modulating Waveforms
Internal Frequency
Amplitude Range

SineDDS

50% duty cycle square
2mHz to 1 MHz
0%~100.0%

Source Internal / External
Power
Amplifier
Input Impedance 10KN
Input voltage 1.25Vpmax
Working Mode Constant Voltage
Gain 20dB
Output Power 20W(Square
RL=8\
Output Voltage 12.5Vpmax
Output Current 1.6Amax
Rise/Fall Time <2.5uS
FullPower Bandwidth 5Hz-100KHz
Overshoot 5%
Total harmonic distortion < 0.1% (Ampl>1Vpp)
20Hz~20 kHz
Ground Isolation 42Vpk max
Advanced
Functions
AM Modulation

388

Carrier Waveforms

Sine, SquareTriangle,Ramp,
PulseArb



GYINSTEK

FM Modulation

PM Modulation

SW
Modulation

PWM
Modulation

FSK

Modulating Waveforms
Modulating Frequency

Depth
Source

APPENDIX

Sine,Square,Triangle,Upramp,
Dnramp

2mHz to 20kHz (Int)DC to
20kHz (Ext)

0% to 120.0%
Internal / External

Carrier Waveforms
Modulating Waveforms

Modulating Frequency

Peak Deviation
Source

Sine, SquareTriangle,Ramp

Sine, SquareTriangle,Upamp,
Dnramp

2mHz to20kHz (Int)DC to
20kHz (Ext)

DC tomax frequency
Internal / External

Carrier Waveforms

Modulating
Waveforms

Modulation Frequency

Phase deviation
Source

Sine, SquareTriangle,Ramp
Sine, Square, Triangle,
Upramp, Dnramp

2mHz t020kHz (Int)DC to
20kHz (Ext)

0f ~360.CC
Internal / External

Carrier Waveforms

Modulating
Waveforms

Modulation Frequency

SUM depth
Source

Sine, SquareTriangle,Ramp
Sine, Square, Triangle,
Upramp, Dnramp

2mHz t020kHz (Int)DC to
20kHz (Ext)

0%~100.0%
Internal / External

Carrier Waveforms

Modulating
Waveforms

Modulation Frequency

Phase deviation
Source

Sine, SquareJriangle,Ramp
Sine, Square, Triangle,
Upramp, Dnramp

2mHz to20kHz (Int)DC to
20kHz (Ext)

0%-~100.0% pulse width
Internal / External
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Trigger Delay

Sweep

Burst

Externallrigger

390

Input

External
Modulation
Input

Carrier Waveforms

Modulating Waveforms

Internal Frequency
Frequency Range

MFG-2000 Series User Manual

Sine, Square, Triangle,
Ramp,Pulse

50% duty cycle square
2mHz to 1 MHz
1i Hz to max frequency

Source Internal / External
Waveforms Sine, SquareTriangle,Ramp
Type Linear or Logarithmic

Sweep direction
Start/Stop Freq

Sweep up or sweep down
1uHz to max frquency

Sweep Time 1ms to 500s

Source Internal / External

Trigger Single, External, Internal.

Marker Marker signal on falling
edge(programmablg

Source Internal / External

Waveforms Sine, SquareTriangle,Ramp

Frequency Max Frequency 25MHz

Pulse count 1~1000000 Cycles or intfinite

Start Stop Phase
Internal Frequency
Gate source
Trigger Source

-360.C ~+360.E
1us~500 s

External Trigger

Single, External, Internal.

NCycle, Infinite

0s~100s

Type For FSK Burst, Sweep

Input Level TTL Compatibility

Slope Rising or Falling(Selectable)
Pulse Width >100ns

Input Impedance 10N~ DC coupled

Type For AM,FM PM,SUM,PWM

Voltage Range
Input Impedance

+5V full sale
10k
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Frequency DC to 20kHz
Ground Isolation 42V/pk max
Trigger Output
Type For ARBBurst,Sweep
Level TTL Compatible into 58
Pulse Width >16ns
Maximum Rate 25MHz
Fanout & TTL Load
Impedance 50N Typical
Frequency
Counter
Range 5Hz to 150MHz
Accuracy Time Base accuracy+lcount
Time Base +20ppm (2FC +XC)
Resolution The maximum resolution is:
100nHz for 1Hz, 0.1Hz for
100MHz.
Input Impedance 1kN/1pf
Sensitivity 35mVrms ~ 30¥ms (5Hz to
150MHz)
Ground Isolation 42V/pk max
Dual Channel
Function
(CH1/CH2)
Phase -18CE ~18CE
Synchronize phase
Track CH2=CH1
Coupling Frequency(Ratio or Difference)
Amplitude & DC Offset
Dsolink a
Save/Recall 10 Groups of Setting Memories
Interface LAN, USB
. 4. 3EE TFT LCD
Display 480 x 3 (RGB) x 272
General
Specifications

Power Source

AC100~240V, 50~60Hxr
ACL00~120V, AQ20~240V,
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50~60Hz
Power Consumption 30W or 80W

(With power amplifier)
Operating Environment Temperature to satisfy the

specificaton : 18 ~ 28C
Operating temperature :

0 ~ 40¢C

Relative Humidity:

080%, 0O ~ 40¢C
Or0%,35~ 40¢C
Installation category CAT Il

Operating Altitude 2000 Meters

Pollution Degree IEC 61010 degree 2, Indoor us

Storage Temperature 10~70¢C, CGA%mi d

Dimensions (WxHxD) 266(W) x 107(H) x 293(D) mm
Approx. 2.5kg

Weight Approx.4kg(With power
amplifier)

Safety designed to EN610161

Accessories GTL101x1(MFG-21XX)
GTL-101x2(MFG-22XX)

Quick Start Guide x1
CD (user manual + software) x1
Power cordx1

(1). A total of ten waveforms can be stored. (Every waveform can be composed of a
maximum of 16k points.)

(2). Add 1/10th of output amplitude and offset specification per < for operation outside of
0% to 28% range (lyear specification).

(3). DC offsetset to zero,

(4). Jitterspecificationfor RFGenerator 20ppm-+5ns.

(5).Only Pluse channel support

(6). Only one channel output
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EC Declaration of Conformity

We
GOOD WILL INSTRUMENT CO., LTD.
No.7-1, Jhongsing Rd., Tutieng 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
MFG -2110, MFG -2120,MFG-2120MA ,MFG -2130M,MFG-2230M,MFG -
2260M,MFG-216(M F,MFG-2260MFA,MFG -216M R,MFG -2260MRA
Are here with 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 &2014/30/EU )
and Low Voltage Equipment Directive EMC: 2014/30/EU, LVD:
2014/35/EU, WEEE: 2012/19/EU and RoHS:2011/65/EU . For the
evaluation regarding the Electromagnetic Compatibility and Low
Voltage Equipment Directive, the following standards were applied:

U EMC
EN 613261 Electrical equipment for measurement, control and
EN 613262-1: laboratory used &MC requirements (2013
Conducted and Radiated Emissions Electrostatic Discharge
EN 55011: 208-A1:2QL0 EN 610084-2: 200@
Current Harmonic Radiated Immunity
EN 610003-2:2014 EN 610004-3: 2M6+A1: 2008-A2:2010
Voltage Fluctuation Electrical Fast Transients
EN 610063-3:2013 IEC 610004-4: 2012
_________________________ Surge Immunity
EN 610084-5: 20®
_________________________ Conducted Susceptityi
EN 610004-6: 214
_________________________ Power Frequency Magnetic Field
EN 610084-8:2010
_________________________ Voltage Dips/ Interrupts
IEC 610084-11: 2004
U Safety
Low Voltage Equipment Directive 2014/3/EU
Safety Requirements
EN 610161: 201(Qrhird Edition)
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GLOBL HEADAQARTERS

GOOD WILL INSTRUMENT CO., LTD.

No. 7-1, Jhongsing Road, Tucheng Dist., New Taipei City 236,
Taiwan

Tel: +886-2-22680389

Fax: +86-2-22680639

Web: www.gwinstek.com

Email: marketing@goodwill.com.tw

GOOD WILL INSTRUMENT (SUzZHOU) C O., LTD.

No. 521, Zhujiang Road, Snd, Suzhou Jiangsu 215011, China
Tel: +86-5126661-7177

Fax: +86512-6661:7277

Web: www.instek.com.cn

Email: marketing@instek.com.cn

Europe Subsidiary

GOOD WILL INSTRUMENT EURO B.V.
De Run 5427A, 5504DG Veldhoven, The Netherlands
Tel: +31(0)462557790

Fax: +31(0)402541194
Email: sales@gwinstek.eu
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ARB Builtin Waveforms

Common
Absatan y=|atan(x)|
The absolute of atan(x)
Abssin y=|sin(x)|
The absolute of sin(x)
Abssinehalf | y=sin(x),0<x<pi
y=0,pi<x<2pi
Half_wave function
Ampalt y=e(x).sin(x)
Oscillation rise
Attalt y=e(-x).sin(x)
Oscillation down
Diric Even
f(x)=-17M(x*(n-1)/2*pi)
x=0, N2*pi, N4*pi
Diric Odd
f(x)=sin(nx/ 2)/n*sin(x/2)
x=1i,3pi é é
Gauspuls f(x)=a*e”(-(x-b)"2)/c"2)

Gaussiarrmodulated sinusoidal
pulse
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Havercosine | y=(1-sin(x))/2

Havercosine function
Haversin y=(1-cos(x))/2

Haversine function
N_pulse Negative pulse
Negramp y=-X

Line segment
Rectpuls Sampled aperiodic rectangle
Roundhalf y=sqrt(1-x"2)

The half roud
Sawtoot Sawtooth or triangle wave
Sinetra Piecewise function
Sinever Piecewise sine function
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Stair_down | Step down

Stair_ud Step up and step down

Stair_up Step up

Stepresp Heaviside step function

Trapezia Piecewise function

Tripuls Sampled aperiodic triangle :!
(
[

|

Math I

Arccos Arc cosine

Arccot Arc cotangent
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Arccsc Arc cosecant [

Arcsec Arc secant

Arcsin Arc sine

Arcsinh Hyperbolic arc sine

Arctan Arc tangent —
Arctanh Hyperbolic arc tangent - )
Cosh Hyperbolic cosine

Cot Cotangent

Csc Cosecant
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Dlorentz The derivative of the lorentz
function y=
2x/(k*x~2+1)

Exp Fall Exponential fall

Exp Rise Exponential rise

Gauss A waveform representing a
gaussian bell curve

Ln Logarithm function

Lorentz Lorentz function
y=1/(k *x"2+1)

Sec Secant

Sech Hyperbolic secant

Sinec y=sin(x)/x
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Sinh Hyperbolic sine
Sart y=sqrt(x)

Tan Tangent

Tanh Hyperbolic tangent
Xsquare Parabola
Window

Barthannwin

Modified Bartlett -Hann window

Bartlett The Bartlett win dow is very
similar to a triangular window
as returned by the triang
function.

Blackman The Blackman window function
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Bohmanwin | The Bohman window function

Chebywin The Chebyshev window
function

Flattopwin The Flattopwin window
function

Hamming The Hamming window function

Hann The Hann window function

Hanning The Hanning window function

Kaiser The Kaiser window function

Triang The Triang window function

Tukeywin The Tukey window function

401



GUYINSTEK MFG-2000 Series User Manual

Engineer
Airy The airy function
i U/\
Bessel The Besselfunction
d\ n 'l‘I it WA
Beta The beta function \
Gamm The gamma function
Legendre Associated Legendre function
s ,‘J
| |
[ \k/ \j
‘If
Neumann The Neumann function \
\ / \/v
Medical
Cardiac Cardiac signal N
|
EOG Electro-oculogram P ",
" \
f LL [\ N
1 uk i \JWA I
( A \j
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EEG Electroencephalogram
EMG Eledromyogram
Pleth Pulsilogram ~
/f “\n
/ \
— ,[
Resp Speed curve of the respiration
fﬁ" N
N/ \
ECG1 Electrocardiogram 1 i
\
N
w\r,.yw:”’\..,\,d ‘\ rw.m’
\
ECG2 Electrocardiogram 2 ™ o,
,ﬂy"ﬁﬁ ™ I " \"L M
| 1
\Lfk r'u' W
v i
|'|‘
ECG3 Electrocardiogram 3 A
e o en, J\W n,
| g
\ | A
|
‘J‘l[
ECG4 Electrocardiogram 4 ) HJ” ‘
I |l
www\_\w{ﬂ" ! j LS
\
ECG5 Electrocardiogram 5 P‘vﬂ.
RS
B W q-r'j
J \ ’
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ECG6 Electrocardiogram 6 N T
o Vo \
W
.\,\]
I
ECG7 Electrocardiogram 7 "‘]
[
i
e T A N
ECGS8 Electrocardiogram 8 i
f
[
/ i\
gl
ECG9 Electrocardiogram 9 p|
ECG10 Electrocardiogram 10 |'\
I
—| - -
\
ECG11 Electrocardiogram 11 e lw"l
- M-ﬂ"\J\ I{’m\ .
\f
ECG12 Electrocardiogram 12 N e
‘I""H JJI‘ \\
Vi
|/
v
ECG13 Electrocardiogram 13 I\‘
|
]l
\J\ f
ECG14 Electrocardiogram 14 s
. AR ‘,1;*“""\\
‘ \
1[1‘ \‘\,,(/
L‘U.
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ECG15 Electrocardiogram 15 |
|
\
\
T | ‘{, -
J
LFpulse Waveform of the low frequency
pulse electrotherapy \
/ \
/ A\
:’f \
Tensl Waveform 1 of the nerve E—
stimulation electrotherapy — o
Tens2 Waveform 2 of the nerve j
stimulation electrotherapy
|
Tens3 Waveform 3 of the nerve |
stimulation electrotherapy ‘
;/
AutoElec
Ignition Ignition waveform of the ‘
automotive motor ‘
Yo ’ngim
ISO167562 | Automotive starting profile with ~ |
SP ringing N/ CN /N
U‘ / NS
ISO167562 | Automotive supply voltage i
VR profile for resetting :
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1ISO76372
TP1

Automotive transients arising
from disconnection

1ISO76372
TP2A

Automot ive transients arising
from inductance in wiring

ISO76372
TP2B

Automotive transients arising
from the ignition switching off

1ISO76372
TP3A

Automotive transients arising
from switching

1ISO76372
TP3B

Automotive transients arising
from switching

ISO76372
TP4

Automotive working profile
during start -up

1ISO76372
TP5A

Automotive transients arising
from cut -off of battery power

1ISO76372
TP5B

Automotive transients arising
from cut -off of battery power
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AM commands ................oue.... 298 measurement category................. 7
Amplitude coupling ............... 215 pollution degree ......................... 9
Apply commands .................. 278 Environment
ARB commands ........... 351 safety iNStructions ............cccceeeene 8
ARB error messages............... 379 Error messages........
Arbitrary waveforms .............. Ethernet interface
iSPIAY vveorereeereerien, FM commands..............c.ce..e.
edit......... Frequency counter................. 205
OULPUL . Frequency counter commands359
Protection .....covvvninininiririiiaensd Frequency coupling ................ 213
save and load........ Front panel diagram ................. 14
Beeper.........cooiii FSK commands...................... 311
Built-in ARB waveforms Function keys
Burst commands key overview ................

Caution symbol....6, 59, 62, 63, 71
Channel Settings....................

Channel tracking.............
Cleaning the instrument ............
Command error codes ...........
Command list .................
Coupling commands ..............
Declaration of conformity
Default settings ............cccueeeeee.. 72
Digital inputs

how to USE .....eveviiiiiiiccee 29
Display

diagram......cccoeeeiieniiieniceee 24
Display brightness .................. 204
Disposal

SYMDBOL ... 7
Disposal instructions .................. 9
DSO lINK..ooovivieeeiiiiieeieeee 210
Dual channel

amplitude coupling .................. 215

channel tracking ............... 216, 217

frequence coupling ................... 213
EN61010
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Fuse replacement
safety instruction
Ground

SYMDBOl .o 6
Helpmenu .......cccccceevniis 30, 33
LAN interface ........ccccceeeeeen.nn. 253
Language selection................ 203
lin Sweep ......ooocviiiieiiiiiiiees 178
List of features.......ccceeeeveeeeennn.. 12
10g SWEEeP ...vvvviieiiiieeeie 178
Menu Tree.....ccoeeeiiieiiiiieeciees 54
Modulation .............cceeveveiens 117

AM 120

carrier frequency ...
carrier shape....
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modes...
output ...

carrier frequency

carrier shape..........
deviation
frequency
shape...........
source.......
frequency...
FSKiiiiiiiieeeee e
carrier frequency................. 143
carrier shape. ..
hop frequency ...........ccceeene 144
L= L 145
SOUICE...evienteeieeniieaiieesiieaenns 146
PM . ..148
carrier frequency ... ..149
carrier shape..........c.ccceeeeeenne 149

deviation .........cccceeeeiivineeenne 152

trigger ...

WAVE ... senme e

Operation...........occuvveeeeeeeeennene
Amplitude .........cccoceee. 86, 99, 111
Channel selection...........76, 90, 102
Frequency............... ....85, 98, 110
Noise Wave.........cccceeviveenincenend 83
OffSet overvviiiiiiiciecd 87, 100, 112

........ 79, 80

Operation keys
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key overview ..............
Output commands
Output phase........cccccceveeeenn.
Phasecommands...................
PM commands ..........cccceeeuue
Power on/off
safety instruction ...........cccccoeeuees 8
POWEr UP ..ovvviiiviviiiiiiieiees e 25
Pulse configuration commands
........................................... 294
Query Errors.......cccccevvvevevennnnnd 379
Quick reference........cccccvvvnnnnn. 27
ARB ..ot 49
BUISt. .. a7
selecting a waveform............. 33,34

Rear panel diagram.................. 21
remote control
interface configuration ............. 258
Remote control.............ccceeee 248
interface configuration ............. 253
Remote interface
Error messages........ccccceeeeninnns 367
functionality check .. ....256
LAN .. .198
LAN host name . ....199
SCPI registers........ccccvevveveineens 381

screen locK........oovvvvveeeeeicivnenne. 256

Save ard Recall commands....365
SCPI registers.......cccecvvveennnen. 381
Screen capture..........ccceeveeeens 206
Screen lock .
Secondary System Settings....194

Remote interface...........c.cc....... 201

System and Settings................. 202
Service operation

about disassembly.............cc........ X
Set output impedance............. 208
Setting up the instrument ......... 25
software download................. 256
Status register commands......274
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SUM commands Updating Firmware ................ 202
Sweep commands................... 331 USB

System commands.................. 270 remote control interface ........... 253
Tracking «...ocoeveveveeeeeenn. 216, 217 Warning symbol ..................... 6.

UK power cord ........ccceeeveeeeennn. 10
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