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WARRANTY

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1) year
from the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either
will repair the defective product without charge for parts and labor, or will provide a replacement in exchange for the
defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the
warranty period and make suitable arrangements for the performance of service. Customer shall be responsible for
packaging and shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid.
Tektronix shall pay for the return of the product to Customer if the shipment is to a location within the country in which the
Tektronix service center is located. Customer shall be responsible for paying all shipping charges, duties, taxes, and any
other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting
from attempts by personnel other than Tektronix representatives to install, repair or service the product; b) to repair
damage resulting from improper use or connection to incompatible equipment; or c) to service a product that has been
modified or integrated with other products when the effect of such modification or integration increases the time or
difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESSED OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND
EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX
AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it.

Only qualified personnel should perform service procedures.

Injury Precautions
Use Proper Power Cord  To avoid fire hazard, use only the power cord specified for this product.

Avoid Electric Overload  To avoid electric shock or fire hazard, do not apply a voltage to a terméatas
outside the range specified for that terminal.

Ground the Product  This product is grounded through the grounding conductor of the power cord. To
avoid electric shock, the grounding conductor must be connected to earth
ground. Before making connections to the input or output terminals of the
product, ensure that the product is properly grounded.

Do Not Operate Without  To avoid electric shock or fire hazard, do not operate this product with covers or
Covers panels removed.

Use Proper Fuse  To avoid fire hazard, use only the fuse type and rating specified for this product.
Do Not Operatein  To avoid electric shock, do not operate this product in wet or damp conditions.

Wet/Damp Conditions

Do Not Operatein  To avoid injury or fire hazard, do not operate this product in an explosive
Explosive Atmosphere  atmosphere.

Product Damage Precautions

Use Proper Power Source Do not operate this product from a power source that applies more than the
voltage specified.

Provide Proper Ventilation  To prevent product overheating, provide proper ventilation.
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General Safety Summary

Do Not Operate With  If you suspect there is damage to this product, have it inspected by qualified
Suspected Failures  service personnel.

Safety Terms and Symbols

Terms in This Manual  These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
! in injury or loss of life.

CAUTION. Caution statements identify conditions or practices that could result in
! damage to this product or other property.

Terms on the Product  These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to property includihg product.

Symbols on the Product  The following symbols may appear the product:

4 D A\ O

DANGER Protective Ground ATTENTION Double
High Voltage (Earth) Terminal Refer to Insulated
Manual

Certifications and Compliances

CSA Certified Power  CSA Certification includes theroducts and power cords appropriate for use in
Cords  the North America power network. All other power cords supplied are approved
for the country of use.
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Y A
Preface

This is the User Manual for the AWG2021 250 MHz Arbitrary Waveform
Generator.

Getting Startectovers the features of the AWG2021, initial inspection, and start
up. In particular, the start up section covers the procedures required prior to
turning on the unit and points that require special care or caution.

Operating Basicdirst describes the components of the AWG2021 and their
functions. Then it describes the operating procedures used to output waveforms
from the AWG2021 by presenting a few simple examples.

Referencexplains the specific functions and execution method details for each
menu.

Appendiceslescribe options and accessories, product specifications, performance
verification instructions, sample waveform library, functional operation, and
other information.

Related Manuals

Other documentation for the instrument includes:

®  The AWG2021 Programmer Manual (Tektronix part number 070-8657-50)
explains how to control the AWG2021 with a computer through the GPIB or
RS-232-C interface. This manual is a standard accessory.

B The AWG2021 Service Manual (Tektronix part number 070-9098-50)
provides information to maintain and service AWG2021, and provides a
complete board-level description of the instrument’s operation. This manual
is an optional accessory.

Conventions

In sections 2 through 4, you will find various procedures that contain steps of
instructions for you to perform. To keep those instructions clear and consistent,
this manual uses the following conventions:

m  Names of front panel controls and menu item names are printed in the
manual in bold with the same case (e.qg., initial capitals, all upper case) as
they appear on the unit itself.

B Instruction steps are numbered. When the number is omitted there is only
one step.
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Preface

B When menu items are displayed in the manual, the menu type, either bottom
menu, side menu, or sub-menu, is distinguished and indicated as shown
below.

Side Menu
or Sub-Menu

Bottom Menu

m  Consecutive button operations are expressed as shown below.
Setting (bottom)— View type...(side)— Timing (sub)
This expression describes the following button operations.
1) Selecting the Setting’ item from the bottom menu
2) Selecting theView type..” item from the side menu.

3) Selecting theTiming” item from the sub-menu.
Contacting Tektronix

Phone 1-800-833-9209

Address Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select optiof 1
Service support 1-800-833-9200, select optiof 2
Technical support Email: techsupport@tektronix.com

1-800-833-9200, select optior 3
1-503-627-2400

6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.

XXiv AWG2021 User Manual
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Overview

This section describes the features of the AWG2021, initial inspection, and start
up.

Product Description

The AWG2021 is a portable arbitrary waveform generator capable of generating
both arbitrary and standard function waveforms.

This arbitrary waveform generator provides these major features:
m  custom waveforms for simulation and testing
m  waveforms that can not be generated with function generators

As an arbitrary waveform generator, this instrument has a clock frequency of
10 Hz to 250 MHz, an independent 256 Kword, 12-bit internal memory for each
channel (the second output channel is optional), and an output amplitude to

5 Vp.p (into 50€2). It can also generate two one-bit marker outputs which can be
placed anywhere within the 256K location memory, corresponding to each
arbitrary output channel.

There are several options available for the AWG2021, including two-channel
output, ECL or TTL digital data output, and FFT and convolution waveform
editor. These options allow the AWG2021 to handle a wide range of applications.

This instrument has four editors for making waveform files. Each editor is
equipped with a variety of editing functions, as described below.

1. Waveform Editor creates waveform data. This editor can display its data in
three formats: graphical, table, and timing, and the data can be edited in the
format appropriate for the application. Furthermore, the waveform editor can
edit up to three waveform files at the same time, thus easing the creation of
related waveform files.

2. Sequence Editor creates sequences of waveforms by combining waveform
files created with the waveform editor.

3. Equation Editor creates files with equations and compiles them into
waveform files.

4. Autostep Editor programs waveform files, including output conditions for
each channel, in steps.

AWG2021 User Manual 11
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Initial Inspection

An FFT editor and a convolution waveform editor are provided with AWG2021
units that include Option 09. These editors support frequency domain editing and
waveform convolution calculations.

As a function generator, the AWG2021 can generate sine waves, triangle waves,
square waves, ramp waves, and pulse waves. It can set the frequency, amplitude,
offset, polarity, and other factors for each of these waveforms independently, for
each channel.

The AWG2021 has a 3.5-inch floppy disk drive and non-volatile memory for
storing created waveform data and parameter settings. Each of these storage
devices can store the files created with the editors.

You control this instrument by way of its front panel hierarchical menu display
system or its rear panel GPIB or RS-232-C interfaces. (Instruments with
Option 03 or Option 04 don’t have the RS-232-C interface installed.)

Waveforms can be transferred directly through the GPIB interface from a digital
storage oscilloscope. Such direct waveform transfers allow for many types of
applications with other measurement equipment and computers. Supported
equipment includes our major digital storage oscilloscopes as well as the digital
storage oscilloscopes of other leading manufacturers.

Before unpacking the AWG2021 from its shipping carton, inspect it for signs of
external damage. If the carton is damaged, notify the carrier. The carton contains
the basic instrument and its standard accessories. Refer to the Standard Accesso-
ries list in Appendix A.

This instrument was thoroughly inspected for mechanical and electrical defects
before shipment. It should be free of mars or scratches. To confirm this, inspect
the instrument for physical damage incurred in transit and test instrument
functionality by following the Operating Examples in this manual. You can also
perform a full Performance Verification as listed in the Appendix C. If a
discrepancy is found, contact your local Tektronix Field Office or representative.

NOTE. At installation time, save the shipping carton and packaging materials for
repackaging in case shipment becomes necessary.

AWG2021 User Manual
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Start Up

Installation

AWG2021 User Manual

This section describes the procedures required prior to turning on the AWG2021.

Before you begin, refer to the Safety Summary at the front of this manual for
power source, grounding, and other safety information.

Before you use the instrument, ensure that it is properly installed and powered
on. To properly install and power on the instrument, perform the following steps:

1. Check that the operating environment is correct.

The AWG2021 operates correctly in ambient temperatures frorh @10

+40° C and relative humidity from 20% to 80%. If this instrument is stored

at temperatures outside this usage temperature range, do not switch on the
power until the chassis has come within the usage temperature range. For the
information on the other operating environment, see Appendix B: Perfor-
mance Characteristics.

NOTE. If you are installing this instrument in the dedicated rack, refer to the
instruction sheet that comes with the rack mounting kit.

2. Before switching on the power, double check that there is nothing blocking

the flow of air at the fan and air intake holes.

This instrument takes in outside air and cools itself by forcibly exhausting

air with the fan on its left side. Leave space at the sides of this instrument so
that the heat generated within the instrument does not build up and harm the
operation. There are holes for air intake on the sides and bottom of this
cabinet. After switching on the power, double check that the fan is turning.
Here are the minimums for the space at the sides of this instrument.

Top and rear: 7.6cm (3 inches)

Left and right: 15.2cm (6 inches)

WARNING. Always unplug the power cord from the socket before checking the
line fuse to avoid electrical shock.

Download from Www.Somanuals.com. All Manuals Search And Download.



Start Up

3. Remove the fuse from the fuse holder on the rear panel and check the fuse.

To remove the fuse, turn it counter-clock-wise with a screwdriver while
pushing it in. There are two types of fuses provided. Here is the fuse type

and rating.
Fuse Cap Part
Fuse Fuse Part Number Number
0.25 inch x 1.25 inch (UL 198G,3AG): 6A 159-0239-XX 200-2264-XX
FAST, 250 V
5 mm x 20 mm (IEC 127):5A (T), 250 V 159-0210-XX 200-2265-XX

4. Check that you have the proper electrical connections.

The AWG2021 operates at the following power supply voltage.

Line Voltage Range 90V -250V
Line Frequency 48 Hz-440Hz (90 V- 127 V)

48 Hz - 63 Hz (127 V - 250 V)

Maximum Power 300 W

CAUTION. Instruments are shipped with a power cord appropriate for use with
A normal 115 V power systems. If the AWG2021 is to be used with 230 V power,

the power cord must be replaced with one appropriate for the power source

used. See Table 1-1, “Power Cord Identification”, for the available power cord

types.

5. Connect the proper power cord from the rear-panel power connector to the
power system.

1-4 AWG2021 User Manual
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Power On
6. Push thé®RINCIPAL POWER SWITCH (shown in Figure 1 -1) on the
rear panel of this instrument. Power is now applied to the standby circuit of
this instrument.
Power Connector
.' ;« O
/ \\
Fuse PRINCIPAL POWER
SWITCH
Figure 1 -1: Rear Panel Controls Used In Start Up
AWG2021 User Manual 1-5
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Table 1-1: Power Cord Identification

Plug Configuration Normal Usage Option Number
North America Standard
125V
Europe At
230V
United Kingdom A2
230V
Australia A3
230V

‘Q North America Ad
0 230V
O \‘\sz
\ Switzerland A5
@ 230V
S5
North American 1A
115V/15A Plug
NEMA 5-20P
North American 1B
120/208V 3-Phase Plug
NEMA L21-30P

7. Press th©ON/STBY switch (shown in Figure 1 -2) on the lower left side of
the front panel to switch on the power for this instrument.

1-6 AWG2021 User Manual
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Once this instrument is installed, leave BRINCIPAL POWER
SWITCH on and use th@N/STBY switch as the power switch.

NOTE. This instrument needs to be warmed up for at least 20 minutes in order to
operate at its optimum precision.

() [an) (@b (@b (@)

3 olololoololo
7

)

ON/STBY Switch

Figure 1 -2: ON/STBY Switch

Start-up Diagnostics
8. Check the results of the start-up diagnostics.

When the power is applied to this instrument, the start-up diagnostics are
automatically run. These diagnostics check whether the instrument is
performing within its defined operating characteristics.

If all the diagnostic items are completed without efPassis displayed and
the system moves on to tB&ETUP menu.

If an error is detectedrail and the error code are displayed. You can exit this
state and operate this instrument, but until the error is corrected, the
waveform outputs can not be relied on.Urcal” error message is

AWG2021 User Manual 1-7
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Power Off

displayed, you should execute the calibrations indREITY menu. Still,

when the error message is displayed, contact our nearest representative. To
exit the diagnostics system, press any of the buttons. The system moves on
to theSETUP menu.

NOTE. In order to preserve the precision of the instrument, after the completion
of the warm-up or after temperature changes, calibrate the instrument. For
details on how to calibrate, see the explanation of the Calibration item on the
UTILITY menu in Section 3.

If this instrument is exposed to temperatures outside its usage temperature range
and the chassis temperature is inappropriate, an error will occur during the
diagnostics when the power is switched on. If this happens, wait until the chassis
temperature is appropriate, then switch the power on again.

9. Toggle theON/STBY switch.

AWG2021 User Manual
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Introduction

This section will discuss the following:
Overview.The names of the parts of the instrument and their functions.

Basic Menu OperatiorOperations commonly performed on the instrument and
how to enter numbers

Operating ExamplesSimple examples showing how to output waveforms.

These examples are designed to help you gain a basic understanding of the
instrument.

AWG2021 User Manual 2-1
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Overview

The instrument can be divided into three main areas: the front panel, the side
panel and the rear panel. In this section, we will list the names and functions of
the parts in each of these areas. We will also list typical display messages that
appear on the screen and what they mean.

Front Panel

Refer to
Figure 2 -2
[ N
Tektronix \ AWG2021  ARBITRARY WAVEF\QRM GENERATOR ] P
MENUI

Osetup O cursor O VALUE QHARDCOPY
D) o O -
O MopE 4, 4,
&) o

o Wk

(OO
_|[oj0]
o
o

= {@HQH
/\ DO NOT APPLY EXT SlGNALﬁ J
OCH1 OCH2 CH1 CH1
\ C) MARKER 1 SYNC
5V 3V
( \ — zﬁ/ifp MAX OPEN CIRCUIT FROM 502 — || ~ OPEN CIRCUIT FROM 50 @ N

ON/
STBY

/

Figure 2 -1: Front Panel Overall View
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(1) Bottom Buttons

Use the seven bottom buttons to display corresponding menus.
Pressing any button in the MENU column, or the F.G button,
displays its corresponding menu. These menus are generally
the highest level menus.

(2) Side Buttons

Use the five side buttons to select the side menus displayed on
the right side of the screen. Selecting any item from bottom
menu displays a side menu. The side menu is generally a
lower level menu.

(3) CH1 SYNC Output
Connector

The CH1 SYNC output connector provides a CH1 sync signal.
The output level is 1.2 V or greater with a 50 €2 termination.

(4) CH1 MARKER1 Output
Connector

The CH1 MARKER1 output connector provides a user-speci-
fied marker. The output level is 2.5 V with a 50 Q termination.

(5) Waveform Output
Connectors

Provides the waveform output path for each channel. A CH2
waveform output connector is provided only in instruments with
Option 02. The maximum output level is 5 V., with a 50 €2
termination. Note however, that output may exceed 5 Vp,, if
AM, Add or Ext AM mode has been selected for CH1
Operation from the SETUP menu.

CAUTION. Do not apply any external voltage to the output connector of this
instrument. Doing so can harm the instrument.

(6) Channel On/Off Buttons
and Indicators

Press the channel on/off buttons to switch the output for each
channel on and off. When set to on, the LED indicator is lit and
a waveform is output. When set to off, the LED indicator is
extinguished and a waveform is not output.

(7) CLEAR MENU Button

Press this button to cancel any entering alphanumeric input
and return the system to the data before input. Also, for a side
menu item with “...” attached to it, pressing this button returns
the system from the sub menu (lower-level menu) to the side
menu. Using remote commands, the user may delete a
message that has been entered in the message area (see
page 2 -14).

(8) ON/STBY Button

When the PRINCIPAL POWER SWITCH on the rear panel has
been pressed to supply power to the standby circuit, this button
can be pressed to provide power to the other circuits of the
instrument. Normally this button is used as a power switch.

AWG2021 User Manual
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ns

O HARDCOPY

//jTRIGGEH;

MANUAL

OO ||

o] [ap)] [an)|la»;
) Hlian)] [a) [am) el
| OO
) ¢ i

)
)
J

Figure 2 -2: Front Panel Button Detail

(9) Menu Buttons and
Indicators

The MENU column comprises the SETUP, MODE, EDIT,
LOAD/SAVE and UTILITY buttons. To display one of these five
main menus on the screen, press the corresponding button in
the MENU column. The corresponding LED indicators show
which menu has been selected. Each of these menus is
described in detail in Section 3.

SETUP Menu

Use the SETUP menu to set the following waveform output
parameters for each channel: clock source and frequency,
waveform/sequence file selection, operation, filter, amplitude
and offset. See Section 3 for more information.

AWG2021 User Manual
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MODE Menu

Use the MODE menu to set the operation mode. There are two
main types of operation modes: the trigger modes (Cont,
Triggered, Gated and Burst) and the modes in which
waveforms are output in sequence for each trigger (Waveform
Advance and Autostep). This menu also has an item for
setting the timing with which synchronization signals are
generated. See Section 3 for more information.

EDIT Menu

The EDIT menu incorporates four types of editors: the
waveform editor, the equation editor, the sequence editor and
the autostep editor. Editing can be performed for each file type.
Instruments with Option 09 installed have an FFT editor to
permit editing in the freguency domain and a convolution editor
to operate the waveforms convolution in high speed.

The EDIT menu displays a list of files stored in internal
memory. New files can be created or existing files can be
selected from this list and edited. See Section 3 for further
information.

LOAD/SAVE Menu

Press the LOAD/SAVE bottom button to select the appropriate
menu.

See Section 3 for further information.

LOAD Menu. Used when loading files from a floppy disk or
non-volatile internal RAM (NVRam) into the internal memory of
the AWG2021, or from another instrument through the GPIB
interface.

SAVE Menu. Used when saving files from the internal memory
of the AWG2021 to a floppy disk or to the instrument’s
NVRam.

UTILITY Menu

Use the UTILITY menu to work on the files saved to a floppy
disk or the instrument’'s NVRam, to set the parameters for the
GPIB or RS-232-C interface, to execute diagnosis or calibration
of the instrument, or to set other instrument parameters. See
Section 3 for further information.

(10) — and — Buttons

Use the arrow buttons to shift to the right/left of the input digit
or position when a numeric value or character is input using the
general purpose knob. The digit input numeric value is
indicated at the underscore. Hold down these arrow buttons to
shift in succession.

(11) CURSOR Button and
Indicator

Use the CURSOR button to select a field or switch the active
cursor. The function of CURSOR button is different depending
on each menu.

When the LED indicator is illuminated, cursor function is
activated. When special CURSOR button movement is
required, a description of the CURSOR button is displayed on
the screen.

AWG2021 User Manual
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(12) VALUE Button and
Indicator

Press the VALUE button to light the LED indicator. In this
state, inputting the numeric values or selecting the item can be
done using the numeric keys or the general purpose knob.
After input or selection, press the VALUE button to enter the
setting. When a special VALUE button movement is required,
an explanation of the VALUE button is displayed on the
screen.

(13) General Purpose Knob

Use this knob to set a variety of functions and numerical values
on the instrument. A knob icon shown on the screen indicates
that that item is controlled by this knob.

(14) Delete Key

Use this key to delete the character just in front of the cursor.
Hold down the key to delete characters in succession.

(15) HARDCOPY Button

Use this button to output a hard copy of the data displayed on
the screen. The hard copy can be output to disk or to either the
GPIB or RS-232-C interface.

(16) TRIGGER INPUT
Connector

This connector is used to enter an external trigger or gate
signal. It allows external signals with a maximum input voltage
of 10 Vpp into a 1 MC input impedance, and a maximum input
voltage of 5 VRys into a 50 €2 input impedance.

(17) TRIGGER MANUAL
Button

When the operation mode is set to Triggered, Burst,
Waveform Advance or Autostep, pressing the MANUAL
button will cause waveform output to begin. Waveform output
will proceed and stop in accordance with the mode that has
been set. In Gated mode, the waveform will be output only as
long as the MANUAL button is pressed. In Cont mode,
pressing the MANUAL button has no effect.

(18) Unit Keys and ENTER
Key

The following unit keys are provided: ns, MHz/ms, kHz/ms/mV
and Hz/s/V. Press the appropriate unit key to specify the
desired numeric value and unit. Also, if a hexadecimal radix is
selected from the Waveform Editor Table display, the unit key
is used to input C-F. Press the ENTER key to enter the
numeric value and selected item.

(19) Numeric Keys

Press the numeric keys to enter numeric data. The numeric
keys include the numerals 0 through 9, and the “.” and “-”
symbols. The “.” and “-” numeric keys are also used to input
hexadecimal “A” and “B”, respectively, in the Waveform Editor
Table display. Hold down a numeric key as desired to repeat its

input.

(20) F.G Button

Press the F.G button to switch from arbitrary waveform
generation mode to functional waveform generation mode. Use
this mode to select one of the standard function waveforms for
each output channel and to set its parameters. The functional
waveforms include sine, triangular, square, ramp and pulse
waveforms. You can set each function’s parameters. See
Section 3 for further information.

AWG2021 User Manual
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Side Panel

Figure 2 -3: Side Panel

LED Indicator

Eject Button

(21) Floppy Disk Drive

The floppy disk drive is used for storing various types of files.
Files can be loaded or saved from/to floppy disk using the
LOAD/SAVE menu. When the disk drive is in operation, the

LED indicator is lit. Remove a floppy disk by pressing the eject
button.

Note. Never press the eject button to eject the floppy disk while the disk drive indicator light is
lit, as the stored data may be corrupted and errors may result.

AWG2021 User Manual
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Rear Panel

Refer to Figure 2 -5
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s

TEST EQUIPHENT

@
€

PROTECTED BY ONE OR MORE

PATENTS OR
PATENT APPLICATIONS.
INFORMATION PROVIDED ON
REQUEST

REMOVE GOVERS. REFER SERVIGING T0 QUALIPE
© @ © e
@ TS INSTRUMENT WAy B

MARKER 2 OUT

2V FROM 502 5V FROM 500

P e e
:
;
5

- VOLTAGE FREQUENCY UE%?EG(Q(?‘OX& FUE% (12253\/)& AMPS | POWER
RANGE RANGE MAX MAX
MARKER 2 OUT 1/4x1 1/4 5x20mm
CH-2 @E 90-127VAC 48-440Hz
5VFROM 502 L 6 AFAST 5A(M) 4A 300W
90-250VAC 48-63Hz
—
CLOCK IN
DISCONNECT POWER CORD
BEFORE REPLACING FUSE. oN - PRINCIPAL
5092 2V MAX oFF_1 POWER SWITCH

SONY/TEKTRONIX CORP, TOKYO.JAPAN

(28) (24)

Figure 2 -4: Rear Panel Overall View

(22) Power Source A power cord is connected to the power source connector.
Connector

(23) PRINCIPAL POWER When this switch is on, power is supplied to the standby circuit
SWITCH in the power system. Press the ON/STBY button on the front
panel to supply power to the rest of the instrument.

(24) Fuse Holder The power supply fuse is enclosed in the fuse holder. The
same fuse is used for both 115V and 230 V systems. A6 A
fast-blow fuse is used.

Note. When using the AWG2021 in Europe, you should use an IEC-approved fuse. For details,
see page 1-4.
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(25) CH1 AM IN Connector This connector is used to enter an external AM modulation
waveform to CH1. With a nominal input impedance of 10 k<,
the maximum voltage of the external signal that can be entered
is +5 V. At =1 Vinput, 100% modulation is possible.

(26) CH2 SYNC OUT The CH2 SYNC OUT connector provides a CH2 sync signal.
Connector (Option 02) The output level is 1.2 V or greater with a 50 €2 termination.
(27) CH2 MARKER 1 OUT The CH2 MARKER 1 OUT connector provides a user-specified
Connector (Option 02) CH2 marker 1. The output level is 2.5 V with a 50 €2
termination.
2-10 AWG2021 User Manual
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Figure 2 -5: Rear Panel Detail
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Option 02+Option 03

(28) RS-232-C Connector

The RS-232-C connector enables remote control by a

computer via this serial interface.

(29) IEEE STD 488
Connector

The IEEE STD 488 connector enables remote control by a

computer via an I[EEE STD 488 parallel interface.
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2-12

(30) CLOCK OUT
Connector

This connector is used for internal clock output. The output
level is 1 V with a 50 Q termination.

(31) CH1 MARKER 2 OUT
Connector

The CH1 MARKER 2 OUT connector provides a user-specified
CH1 marker 2. The output level is 2.5 V with a 50 €2
termination.

(32) CH2 MARKER 2 OUT
Connector (Option 02)

The CH2 MARKER 2 OUT connector provides a user-specified
CH2 marker 2. The output level is 2.5 V with a 50 Q
termination.

(33) CLOCK IN Connector

This connector is used for external clock input. This connector
allows external clock signals with a maximum input voltage of
+2 V into a nominal 50 €2 input impedance.

(34) CH1/CH2 DIGITAL
DATA OUT Connector
(Option 04)

These connectors are used to output CH1/CH2 digital data.
The output impedance will be at the TTL level at 50 €2 with no
termination. For details, see Appendix A “Option 04.”

(35) CH1 DIGITAL DATA
OUT Connector (Option 03)

This connector provides digital data differential ECL output. It
is mounted in the fourth slot from the top. For detalils, see
Appendix A “Option 03.”
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CRT Display
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Figure 2 -6: CRT Display
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(1) Status Area

The status line always displays the status of the instrument, no
matter what menu is displayed on the screen. Five items are
shown on the status line: the interface status (see the
AWG2000 Series Programmer Manual); the operation mode
and the trigger status (see page 3 -233); and the clock icon
(which indicates that the instrument is busy and cannot accept
input from any other sources)( @)).

(2) Date and Time Area

The date and time are displayed here. The display can be
turned on and off in the UTILITY menu (see UTILITY section).

(3) Bottom Menu Label
Display

The label for the selected bottom menu item is displayed.

(4) Side Menu

When selecting an item from a bottom menu, the correspond-
ing side menu is displayed at the right of the screen. Item
selection, numeral input, and execution of functions are
performed by pressing the button corresponding to the side
menu item.

(5) Bottom Menu

Press any button of the MENU column or the F.G button to
display the corresponding bottom menu in the lower part of the
screen. To select an item from a bottom menu, press the
corresponding button.

(6) Message Display

This area displays inquiries, or warnings for the user, enclosed
in a box.

(7) Button Operation Area

Explanations of each front panel button operation for the
current menu are shown in this area.

(8) Message Area

In the event of an error, a message (brighter than normal for
easy visibility) is displayed in this area. This is not an
interrogative to the user. Remote commands can be used to
enter a user-designated message.
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Menu Operations

AWG2021 User Manual

Operations (settings, procedures and selection of parameters for waveform
output) are performed on this instrument by means of the system’s menus.

When one of the menu buttons in the center of the front panel is pressed, the
menu corresponding to that button will appear. There are six menu buttons: the
five buttons used in arbitrary waveform generation m&terUP, MODE,

EDIT, LOAD/SAVE andUTILITY ) and below them the button used in

function waveform generation mode@). See Figure 2 -7.

The menu items displayed on the screen are selected by pressing the correspond-
ing bezel buttons at the bottom of the screen (hereafter referred to as bottom
buttons) or to the right of the screen (hereafter referred to as side buttons). There
are 7 bottom buttons and 5 side buttons. When one of the buttons is pressed to
select an item, that item will be displayed inverted on the screen to indicate that

it is operational. See Figure 2 -7.

MENU Buttons

uuuuuuu

Side Buttons ——»>

Bottom Buttons

OO|OOOD
o

™
_/

@ o|loolololo o @_

Figure 2 -7: Menu Buttons and Bezel Buttons
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Menu Names

Main Menus

Bottom Menu

Side Menu

Sub-Menus

Numeric Input

2-16

When you select the desired menu item, the numeric input columns and the
selections controlled by that menu are displayed. To change the selections and
numeric values, use the numeric keys or general purpose knob.

When you select a menu item, one of the following occurs.

m  The lower-level menu is presented.

®  The desired item can be selected and may have these characteristics:
each time the bezel button is pressed, the selection changes.
a list is presented from which you can select.

®  Numeric values can be input.

®  The moment the menu item is selected, the function is executed.

The on-screen menus are hierarchical. This section will give the names of the
menus in order from top (first level) to bottom.

There are several different main menus. Pressing one bfENY buttons
causes the corresponding main menu to appeatr.

This menu is shown at the bottom of the screen. These items can be selected by
pressing the corresponding bottom button.

This menu is shown in the right-hand side of the screen. These items can be
selected by pressing the corresponding side button.

These menus are shown below the side menu. When an item in the side menu is
followed by an ellipsis.(.), it indicates that that item has a sub-menu listing
additional choices.

Generally, numbers are entered using one of the following methods:
m  Enter the desired value using the numeric keys

®  Turn the general purpose knob to set the desired value

AWG2021 User Manual
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In the following section, we will explain these numeric input methods in more
detail.

Using the Front Panel  To specify numeric values with the numeric kel TER key, and unit keys on
Numeric Keys the front panel, perform the following steps.

1. Press the button for the menu item you want to change.
2. Use the numeric keys to input the desired value.
3. Press one of the unit keys or BHTER key.

Figure 2 -8 shows the menu displayed whemplitude is selected from the

SETUP menu. In this figure, the numeric keys are used to change the amplitude.
Here the asterisk in the numeric input column indicates that the value is being
input. Press the front panENTER key to enter the value and remove the

asterisk.
GPIB Continuous mode Running
15-Jan-94 15:14:19
Amplitude
— IN Ny | o
— : W e CHT
Through|EEEIE 0.000Y
4 # 2.5
SINE.WEM
160. oMz Hor mal Period: 10.08us
Points: 1606
Max: 0.5000Y/50C
Min: -0.5000Y/50<
Clock | Waveform CHI Filter |EAglHNOGE. Offset
Saquence | Operation ' Text

Figure 2 -8: Numeric Input Using Numeric Keys

Numeric Input Keys. Four types of keys are used to enter numeric values: the
numeric keys (0 — 9), the unit keys (ns, Mitz/kHz/ms/mV and Hz/s/V), the
Delete key and thENTER key. These are shown in Figure 2 -9.
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( ns )F\

MHzhs Delete Key
N

kHz/ms/mVD @

C D

Hz/sIV c ENTER

N
/
2™
" Neo

N
/
N\

" Na
/ / /

N

2
/
. 2N
N N N / /

/\I
N

N .
! f

Numeric Keys UnitKeys  ENTER Key

Figure 2 -9: Numeric Keys, Unit Keys, Delete Key, and ENTER Key

Numeric Input Examples.
Example 1: Clock frequency numeric inp@dgck in SETUP menu)

The value before input mode was 100.0 Hz and is to be changed to 12.3 Hz.
Pressing thel”, “27, “.”, “3”, andENTER keys in order changes the input
column this way:

Table 2-1: Numeric Value Input Example 1

Input Key Numeric Value Column Numeric Value Status
100.0 Hz Before Input

1 * 1 During Input

2 * 12
* 12.

3 * 12.3

ENTER 12.30 Hz Entered

When you press one of the numeric keys, the instrument switches to numeric
input status and the value that has been entered is displayed in the input column,
preceded by an asterisk. Enter other numbers as desired and then press the
ENTER key to confirm the value. Unless otherwise designated, the unit that is
used for numeric input will be the same as when numbers were previously
entered.
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To change the unit to MHz, presk’/'“ 2", “.”, “3", andMHz/us keys in order.
This changes the value to 12.30 MHz. The frequency is expressed by a four-digit
number.

When a value has been entered, pressing one of the unit keys will change the unit
to that value and will confirm the number that has been entered. If you press the
unit key before the instrument has entered numeric input status), only the unit

will change; the numeric value that is currently displayed will be unaffected.

NOTE. After a value has been entered, if you proceed to another menu item
without first pressing either a unit key BNTER, the input operation will be
canceled; the value you have entered will be discarded and the previous value
will be retained. If you attempt to enter a value outside the allowable range,
whether too high or too low, the value will change to the closest allowable value
(in other words, either the minimum or the maximum value).

Example 2: Offset numeric inpuD{fset in SETUP menu)

This example changes the offset from 2.500 V to —0.030 V. The input is as
shown in this table.

Table 2-2: Numeric Value Input Example 2

Input Key Numeric Value Column Numeric Value Status
2.500V Before Input
- * - During Input
3 * 3
0 * 30
kHz/ms/mV -0.030V Entered
In this case, pressing™, “.”, “0", “3" Hz/sec/Valso enters a value of —-0.030 V.

The unit is displayed as “V".

Using the General When the knob icon is displayed on the CRT screen, numeric values can be set

purpose Knob using the general purpose knob and théleft/down) and- (right/up) buttons.
When setting numeric values in this manner, the value in the number column that
is underlined will be increased or decreased. Values will decrease when the
general purpose knob is turned counter-clockwise and increase when the general
purpose knob is turned clockwise. Values cannot be changed outside the
parameter range. Figure 2 -10 shows the general purpose knob and arrow
buttons. Figure 2 -11 shows the knob icon and the figure in the window with the
first decimal place underlined, indicating that this value may be changed.
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O cursor O VALUE

-+

S

Arrow Buttons General Purpose Knob

Figure 2 -10: General Purpose Knob and Arrow Buttons

Knob lcon — g

Internal
C lock

10. BOMHZ

Underscore

Figure 2 -11: Knob Icon and Underscore

When a numeric value has been changed using the general purpose knob, there is
no need to confirm it by pressing tBAITER key on the front panel. The

numeric value is entered automatically without pressing:tMeER key. To

change a value using the general purpose knob, perform the following steps.

1. Press the button for the menu item you want to change.
2. Press the— and— buttons to specify the digit to be the index for input.

The amount of change obtained by turning the general purpose knob is con-
trolled with the front panel and— keys. Press the- key to move the

underscore to the left and thus raise the amount of change to 10x. Or press the
key to move the underscore to the right and thus reduce the amount of change for
general purpose knob turning th.

3. Turn the general purpose knob to change the value.
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Numeric Specification Example. Turning the general purpose knob one click to the
right increases the value of the underscored digit by 1. Turning it one click to the
left decreases the value by 1. For example, if the value is 173.0 and the cursor is
under the 7, turning the general purpose knob left or right changes the value as
shown below. If the underscored value is already 1, turning the general purpose
knob left does not decrease the value any further.

173.0 173.0
183.0 18.0
193.0 s
203.0 23.00
213.0 13.00

Turning right  Turning left

When the value has already been increased to the maximum allowable value for
the parameter, turning the general purpose knob further to the right has no effect.
Similarly, when the value has already been decreased to the minimum allowable
value for the parameter, turning the general purpose knob further to the left has
no effect.
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In this section, we will use simple examples to illustrate the basic procedures for
waveform output on the AWG2021. Six examples will be given; these are listed
below. Buttons and menu items to be used will be shown to the left, and a
description of the corresponding operation will appear on the right.

First of all, you should make sure the power to the unit has been turned on; see
Section 1 “Start Up” for instructions on how to do this.

Example 1: Setting the Date & Time and Adjusting the Brightness
Example 2: Output of a Waveform Using the Sample Waveform Library Disk
Example 3: Creating Files and Arbitrary Waveform Outputs

Creating a Waveform File

Creating Arbitrary Waveforms Using the Point Draw Function
Creating Waveforms Arithmetically

Creating an Equation File

Creating a Sequence File

Creating Autostep Files

Setting the Output Parameters

Setting Operation Mode and Waveform Output

Example 4: Loading and Saving Files
Example 5: Loading Waveforms From Other Instruments
Example 6: Using the Waveform Function Generator

When a detailed description of a function is needed at the operation stage, see the
section dealing with that particular menu.

NOTE. These examples do not cover all of the functions and special features of
the instrument. The purpose of the examples is only to give you practice in
executing basic operations on the instrument.
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Necessary Equipment
The following equipment is needed to execute Examples 1 — 6:
m  Digital storage oscilloscope (Tektronix TDS series instrument or equivalent)
m 50Q cables (3)
m  GPIB cable (1)
m  50Q terminators (2)

m  Sample waveform library disk (included with the instrument as a standard
accessory)

®m  Signal generator

Example 1: Setting the Date & Time and Adjusting the Brightness

In Example 1, you will set the date and time on the instrument’s built-in clock
and adjust the brightness of the screen.

Setting the Date and Time In this operation, you will set the date and time on the instrument.

Be sure to do this when using the instrument for the first time. Once set, there

will usually be no need to reset these values. However, if the instrument has not
been used for an extended period of time, the date and time may be incorrect; in
such cases, you should set these values again using the same procedure. The date
and time are important, as they are used as a time stamp when creating or editing
files.

In this example, you will set the date to February 1, 1994 and the time to 15:30,
using the following procedure.

1. Press th&JTILITY button in theMENU column.

2. SelectDate Time from the bottom menu.
The menu shown in Figure 2 -12 will appear.
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GPIB Waveform Advance mode Stopped

Date Time

Year
1994

1 / Month
1
31-Jan-94

12:05:20 Day
31

Hour
12

Minute

RS232C

B
GPIB

Disk NYRam

Misc Diag/Cal

Figure 2 -12: Menu Display (showing Date/Time item selected)

3. SelectYear from the side menu.
4. Turn the general purpose knob to set the yeafgal

5. In the same manner, selddonth, Day, andHour from the side menu and
set the values to February, 1 and 15, respectively. The time is displayed in
24-hour fashion.

6. SelectMinute from the side menu.

7. Use the general purpose knob to set the minute vaR@ to

NOTE. When the setting fafour or Minute is changed, the value for seconds
will be reset to 0.
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Date/Time Display It is possible to have the date and time constantly displayed on the screen. To do
this, use the following procedure:

1. SelectMisc from the bottom menu.
2. SelectDisplay...from the side menu.

3. Presdate Timein the sub-menu and sel€ah. The current date and time
will be displayed in the upper right-hand corner of the screen, as shown in
Figure 2 -13.

GPIB waveform Advance mode Stopped
1-Feb-94 15:36:15

Date/Time Display / ]

Figure 2 -13: Date/Time Display
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Setting the Display  In this operation, you will set the display brightness of the screen. The display
Brightness  offers three different levels of brightness. Use the following procedure to adjust
the overall display brightness to the proper level:

1. SelectBrightnessfrom the side-menu.

GPIB Continuous mode Running

wgh-Lio brightness
70%

Catalog

vormal [ Order
Name1

Go Back
Date Time

an

= ] D ¢
Disk NiRam GPIB RS232C |Date Time Diag/Cal

Figure 2 -14: Setting the Display Brightness

2. Turn the general purpose knob to set the brightness to the proper level.

The brightness can be changed between 0% and 100% in 1% increments; the
default setting is 70%.

This completes the Example 1.
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Example 2: Output of a Waveform Using the Sample Waveform Library Disk

In Example 2, you will output a waveform using the sample waveform library
disk, a standard accessory included with the instrument.

Loading Sample  The sample waveform should be loaded from the floppy disk to the internal
Waveforms memory of the instrument.

1. Press th& OAD/SAVE button in theMENU column.
2. SelectDevicefrom the bottom menu.

3. SelectDisk from the side menu.

4. SelectLoad from the bottom menu.
5

. Insert the sample waveform library disk that comes with this instrument into
the floppy disk drive.

NOTE. Do not remove the floppy disk while the floppy disk drive is operating.
This can destroy the data and cause errors.

s

Figure 2 -15: Inserting the Floppy Disk

The files will be displayed in the lower box of the LOAD menu. Figure 2 -16
shows how the files on the sample waveform library disk are displayed on the
screen.
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GPIB Continuous mode Stopped
Catalog : Memory Free : 1986KB Load
Mame  Type  Size Date & Time Comment
Load
Load All
Catalog : Disk Free : 1016KB
Mame  Type  Size Date & Time Comment "]
+H#PRBS1S  SEN) 94-02-01 : SEQ_WFM PRB3+8
#Ah EQU 322 04-62-01 60:01 AMPLITUDE MODULATION
#Ah WM 48192 04-02-81 00:01
*DMP_SIN EQU 322 04-062-01 00:01 DAMPED SINE WAVE
*DMP_SIN  WFM 8102 94-02-01 eo:a1 .
*DOPSKI  WFM 65638 94-02-01 00:63 PI/4D0PSK In phase signa
#*DOPSK)  WFM 65638 94-02-01 00:03 PI/4DOPSK Quadrature pha ch
*D_EXP  EQU 744 94-02-01 00:00 DOUBLE EXPONENTIAL PULSE ange
#*D_EXP WEN 20192 94-62-01 060:00 Directory
Device Load Save Auto Load
[ Disk Off

Figure 2 -16: Sample Waveform Library Disk Files

6. SelectLoad All from the side menu. The display shown in Figure 2 -17 will
appear.
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2-30

GPIB Continuous mode Stopped

Catalog : Memory Free : 1574KB Load
Mame  Type  Size Date & Time Comment

*BPRBSTS5 SEQ 044 04-02-01 00:25 SE(_WFM PRBS+*S
#AM EQU 842 04-62-01 00:01 AMPLITUDE MODULATION Load
*AM WFM 40048 94-82-01 00:01
«DMP_SIN EQU 842 94-02-01 00:01 DAMPED SINE WAVE
«DMP_SIN WFM 8948 94-02-01 00:01
«DOPSKI  WFM 66484 94-62-01 09:03 PI/4DOPSK In phase signa
«DOPSKQ) WFM 66484 04-02-01 00:03 PI/4DOPSK Quadrature phal || L0ad All
«D_EXP~  EQU 764 04-02-01 00:00 DOUBLE EXPONENTIAL PULSE
«D_EXP WM 20948 94-02-01 00:00
Catalog : Disk Free : 865KB
Mame  Type  Size Date & Time Comment "]
*D_EXP  EQU 744 04-02-071 00:00 DOUBLE EXPONENTIAL PULSE
«D_EXP  WFM 20102 94-02-01 00:00
+FM EQU 744 94-62-01 00:01 FREQUENCY MODULATION
#FM WM 4102 94-02-01 00:01
*GAUSS_P  EQU 666 04-02-01 00:00 GAUSSIAN PULSE
*GAUSS P WFM 2102 94-62-01 00:00
*LIN_SWP EQU 744 94-82-01 00:01 LINEAR FREQUENCY SWEEP h
sLIN_SWP WFM 32102 94-02-01 99:0] Change
LOAD_000 TIF 153057 04-01-16 13:22 Directory
Device Load Save Auto Load
@ Disk Off

Figure 2 -17: CRT Screen Display When Load All is Selected

All the files in the lower box on the screen are loaded into internal memory. The
loaded files are displayed in the internal memory list in the upper box on the
screen.

Turn the general purpose knob to scroll through the list of files displayed in the
lower box on the screen. For explanations of the waveform in each file, see
Sample Waveform Library in Appendix D.

NOTE. The sample waveform library disk files are locked (and * is displayed next
to their names). You must unlock these files before you can edit them.
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Setting the Output  These parameters are used for waveform output.

Parameters . .
1. Press th&&ETUP button in theMENU column. TheSETUP menu is
displayed.
GPIB Continuous mode Stopped
waveform
Sequence
CH1
[ThrouqH|[ 1.600V || 0.066V |
|
period: ———-
Max: ———-
Min: -----
Clock ETE T CH1 Filter |Amplitude| Offset
Sequence [RelsldE ]y P Txt
Figure 2 -18: SETUP Menu
2. SelectWaveform Sequencdrom the bottom menu.
3. Turn the general purpose knob to develop the waveform file list. Select the
file GAUSS P.WFM from this list.
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Select waveform/5Sequence

#PRES15.5EQ

AM.WEM
DMP _SIN.WFM
DAPSKI.WFM
DOPSKO.WFM
D_EXP.WFM
FM.WEFM
GAUSS_P.WFM
LIN_SWP.WFM
LOG_SWP.WFM
LORENTZ.WFM
MDSK _RD.WFM
MDSK_WR.WFM

Figure 2 -19: Waveform File List

4. SelectO.K. from the sub-menu. The selected file will be confirmed and the
output conditions will be automatically set. Figure 2 -20 showSHEEJP
menu with the fileGAUSS P.WFM selected.

NOTE. The selected file is locked. Therefore, although changes can be made to
the waveform clock, filter, amplitude, offset and other output conditions, these
changes cannot be saved to the file.
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GPIB Continuous mode Running
waveform
T }A\, 'A{/ cHA Sequence
—.:L W CH1
Through| 1.000Y || 6.000Y
1 GAUSS_P. WFM
100, Oz HorHmal Period: 18.06us
Points: 1000
Max: ©.50004/50
Min: -6.50084/50
_ Display
waveform CH1 : . il ke
‘ Clock Operation Filter |Amplitude| Offset

Figure 2 -20: GAUSS_P.WFM File Output Parameters

5. Press thélODE button in theMENU column. TheViODE menu is
displayed.

The files selected from tHeETUP menu are displayed in thd¢ODE menu.

Download from Www.Somanuals.com. All Manuals Search And Download.

2-33



Operating Examples

GPIB Continuous mode Running

CH1

Waveform

GAUSS_P. WFM

GAUSS_P. WEM {]

Sync
Cont Triggered | Gated Burst waveform Autostep Start
Advance tnd

Figure 2 -21: MODE Menu

6. SelectCont from the bottom menu. Whedont is selected, the waveform is
continuously output.

Waveform Output 1. Connect this instrument and the oscilloscope with &%@ble and a 5@
termination as shown in Figure 2 -22. This instrument’s waveform output is
calibrated to a 5@ load.

AWG2021 Oscilloscope

—0
I

QC————— 7o Q@@@‘

50 Q Termination CH1

50 Q Cable

Figure 2 -22: Connections in Example 2
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2. Press the front pan€H1 On/Off button to switch on waveform output.
Figure 2 -23 shows the channel On/Off button and indicator.

On/Off Indicators

Y A Y
O cH1 \ O CH2

/:\ DO NOT
APPLY EXT SIGNAL

( 25Vp—p MAX OPEN CIRCUIT FROM 50 ¢ \

On/Off Buttons

Figure 2 -23: Channel On/Off Buttons and Indicators

When the Channel is on, the indicator lights up and the set waveform is output
from theCHL1 output connector.

3. Set the parameters for the connected oscilloscope as shown below and
display the waveform on the oscilloscope screen.

\olt/Div. 200 mV/Div.
Time/Div. 1us/Div.
Trigger Mode Auto

When you change thelock, Amplitude, or Offset items with theSETUP
menu, the waveform changes in real time.

This completes the example 2.
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Example 3: Creating Files and Arbitrary Waveform Outputs

When using the instrument for arbitrary waveform output, you should first use
the editors in th&DIT menu to create the waveform to be output. In this
operation, you will create an arbitrary waveform with the editors, and then you
will set the conditions for waveform output (frequency, amplitude, offset, etc.) in
the SETUP menu. Finally, you will set the operation mode inM@DE menu

to output the waveform.

In Example 3, we will practice the following series of operations:

Creating a Waveform File

Creating Arbitrary Waveforms Using the Point Draw Function
Creating Waveforms Arithmetically

Creating an Equation File

Creating a Sequence File

Creating Autostep Files

Setting the Output Parameters

Setting Operation Mode and Waveform Output

Creating a Waveform File  Use the waveform editor graphic display to create a waveform file by performing
the following steps:

1. Press th&DIT button in theMENU column. Figure 2 -24 shows the initial
menu displayed.
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GPIB Continuous mode Stopped

Catalog : Memoty Free : 1986KB
MName  Type  Size Date & Time Comment "]

I it

New
waveform

New
Equation

MNew
Sequence

More
U 10of3

Rename | Comment Delete All

Copy ‘ Delete

Figure 2 -24: Initial Menu

2. SelectNew Waveformfrom the side menu. Figure 2 -25 shows the
waveform editor graphic menu. The default for the number of points in the
waveform is 1000.
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GPIB Continuous mode Stopped
Teeeree- UG A 999 R 99 [ operation
1000 pts  Value 0.0000 m—————— /2 | U 0.0000 P
1.0005 i
Cut
Copy
to Buffer
Paste

from Buffer

Draw...
~1.06000
MARKERT1 1
MARKERZ More
10f3
TS switch Cursor
oo | seting | o | ST ke

Figure 2 -25: Waveform Editor Graphic Menu

3. Press the front pan€lURSOR button to activate the right side vertical bar
cursor (it becomes a solid line).

Pressing th€ URSOR button toggles the selected vertical bar cursor from
right to left and back again. You can move the selected cursor using the
general purpose knob or the numeric keys.

4. Press the following key sequence: 4, EBTER. This sets the point value
for the right side vertical bar cursor to 499 (see Figure 2 -26).
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GPIB Continuous mode Stopped
(R T | ¥ ORI ( operation
1000 pts  Value 0.0000 m———— /2 U 0.0000 P
1.0005[

' cut

Copy
to Buffer

Paste

from Buffer

g Draw...
-1.0000
MARKER1 0
MARKER2 0 More
F 10f3
TS switch Cursor
oo | seting | o | ST ke

Figure 2 -26: Setting the Point Value for the Right Side Vertical Bar Cursor

SelectStandard Waveform from the bottom menu.
SelectType from the side menu.
Turn the general purpose knob to sefsice

SelectCycle from the side menu.

© ® N o o

Press 2" andENTER in that order to set the number of cycles for the sine
wave to 2.

10. SelectExecutefrom the side menu.

A two-cycle sine waveform is created between the vertical bar cursors (see
Figure 2 -27).
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GPIB Continuous mode Stopped
Towwwwwwns L[ 0 A 499 R 499 Standard
1000 pts  Value 0.0000 m—— /2 | Uc-0 . 0249 waveform
1.0005 Type
Sine
Cycle
2.0
Amplitude
2.0000
_ Offset
-1.0000 0.0000
MARKER1 & i
CIRSOR: Move CUFSor
Selects ; ; Standard |([e[sl1:F3
Open QOperation| Zoom Setting ‘ Undo write

Figure 2 -27: Creating a Sine Waveform

11. Press th€ URSOR button to activate the right side vertical bar cursor.

12. Press the following key sequenée9, 9, ENTER. This sets the point value
to 999

13. Press th€€ URSOR button to activate the left side vertical bar cursor.

14. Press the following key sequenée0, 0, ENTER. This sets the point value
to 500

15. SelectType from the side menu.

16. Turn the general purpose knob to seRamp.

17. SelectAmplitude from the side menu.

18. Press 1" andENTER in that order to set the ramp wave amplitud#.to
19. SelectOffset from the side menu.

20. Press ", “5”, andENTER in that order to set the ramp wave offsed &

21. SelecteExecutefrom the side menu. A two-cycle ramp waveform is created
between the vertical bar cursors (see Figure 2 -28).
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GPIB Continuous mode Stopped
Toswsssrss ([ 500 A 499 R 09 [ Standard
1000 pts  Yalue 9.0005 m————— /2 (U 1.0005 waveform
1.6005 : Type
Ramp
Cycle
2.0
Amplitude
1.0000
Offset
-1.0000 0.5002

MARKER1 | ; i
MARKER2 9| 5 i Execute

FEEEE Move Cursor

Selects : : Standard [fela}F
Open Operation| Zoom Settmg‘ Undo write

Figure 2 -28: Creating a Ramp Waveform

This completes the waveform creation. Next, name the waveform file and exit
the waveform editor.

22. SelectClose/Write from the bottom menu.

23. SelectWrite and Close from the side menu.
The display used to enter the file name will appeatr.

24. Input SAMPLE-1 as the file name. Use the general purpose knob to &lect
from the character menu.

Then press theALUE button.Sis inserted into the file name input column.
In the same manner, inp&t M, P, L, E, —, 1 (see Figure 2 -29).
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GPIB Continuous mode Stopped
Tiswwwwwes [ 500 A 499 R g Close/
1000 pts Value 0. 0905_U3|UE 1.0005 Write
10005 1\ N / A0
ABCDEFGHIJ| @
KLMNOPQRST
UY WXy Z 5%
& @A _~
ﬁ2 3456789
Waveform Name = [SAMPLE-1 .WFM
&5 Inserlcharacter
Cancel
-1. 0004 7 Move cursor
MARKER1
MARKER2]o] O.K.
Select/ : : Standard |{elaf1:Fs
Open QOperation| Zoom Setting ‘ Undo waveform

Figure 2 -29: Naming a File

25. When you finish inputting the file name, sel€cK. from the sub menu.
The system returns to the initial menu and displays the waveform file created
(see Figure 2 -30). The extend®/FM " will be displayed after the file
name; this indicates that the file is a waveform file.
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GPIB

Catalog : Memaory

Name  Type
SAMPLE-1 WFM

Continuous mode

Free : 1983KB

Size Date & Time Comment

2948  94-02-01 15:36

Stopped

Edit

New
waveform

New
Equation

MNew
Sequence

More
10of3

Rename

Comment

Delete All

Copy ‘ Delete

Figure 2 -30: Initial Menu File List
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Creating Arbitrary  Arbitrary waveforms can be created on the graphic display with the POINT
Waveforms Using the  DRAW function.

Point Draw Function Use the following procedure to make a copy of theS#eMPLE-1.WFM

created in the previous operation.

1. IntheinitialEDIT menu, selectopy bottom menu. The display used to
enter the name of the copy of the file will appear, as shown in Figure 2 -31.

GPIB Continuous mode Stopped
Catalog : Memory Free : 1983KB
Name Tyne Size Date & Time Comment
SAMPLE-1 W W
ABCDEFGHIJ| @
KLMNOPQRST
UYWXYZ #5%
&ﬁ) —@A .~
oll23456789

Copy SAMPLE—-1.WFM to [SAMPLE-1| . WFM

VALLE
— : Insert character

— —3 Cancel
—— /= Move cursor

O.K.

Rename | Comment Delete All on

‘ Lock ‘

Figure 2 -31: Entering a Name for the Copied File

In this example, you will name the coBAMPLE-2.
2. Press the Delete key on the front panel to deletelthia ‘the file name.
3. Press2”
4. SelectO.K. from the side menu.
SAMPLE-1 will be copied as a new waveform file nan&eMPLE-2.

5. Check to make sure that tBAMPLE—2 waveform file is displayed
inverted in the file list in the initial menu. If it is not selected, turn the
general purpose knob until the naB&MPLE-2 is displayed inverted.
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6. SelectEdit from the side menu.
The SAMPLE-2 waveform file will appear on the screen.

You will now set the range for waveform creation. The arbitrary waveform will
be created within this range using the Point Draw function.

7. Press th€ URSOR button on the front panel. This will activate the vertical
cursor bar in the left-hand side of the screen.

8. Press 2", “5",“0", andENTER to set the point value of the left cursor to
250.

9. Press th€€ URSOR button on the front panel again to activate the vertical
cursor bar in the right-hand side of the screen.

10. Press 77, “5”, “0”, andENTER to set the point value of the right cursor to

750
GPIB Continuous mode Stopped
TISMPLE-Z L[ 750 AS500 SRENET ( operation
1000 pts  Value 0.6000 m——————/ Ll 0.0005 P
1.0005 i
Cut
Copy
to Buffer
Paste
from Buffer
Draw...
-1.0000
MARKER1 B| M
MARKER2(0 ore
10f3
TS switch Cursor
Select/ ot : Standard |Close/
Open Zoom setting ‘ Undo waveform Write

Figure 2 -32: Setting the Edit Range

You may now create the arbitrary waveform within the range designated by these
two vertical bar cursors, using the Point Draw function.

11. SelectOperation from the bottom menu.
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2 -46

12. SelectDraw... from the side menu.
The first point will be drawn.

13. Press th&ALUE button on the front panel to determine the direction in
which the point cursor will move.

14. Using the general purpose knob, move the point cursor to draw another
point.

15. SelectAdd Draw Point from the sub-menu.
The point will be confirmed and anwill appear at that position.

16. Repeat steps 13 through 15 to determine other points. An example is shown

in Figure 2 -33.
GPIE Continuous mode Stopped
T'SAWPLE-2 L[ 758  A500 R 70 [ gperation
1000 pts  Value 0.0000 m————— /2 | e 00005 P
1.0005 :
Add
Draw Point
Delete
Draw Point
Smooth
an
Go Back
-1.0000
MARKER1 B| : ;
MARKER2(0| : i Execute
CURSDR ; LUE: Syitch Cursor T X8 9.3993
Select/ R : Standard |Close/
Open Zoom Setting ‘ Undo waveform Write

Figure 2 -33: Drawing a Waveform Using the Point Draw Function

17. SelectSmoothfrom the sub-menu to turn smoothing on.

When this is done, spline interpolation will be performed and the points that
have been drawn and the curve outside the area marked by the vertical bar
cursors will be connected in a smooth curve.
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If smoothing is turned off, linear interpolation will be performed and the
points that have been drawn and the curve outside the area marked by the
vertical cursors will be connected using straight lines.

18. SelectExecutefrom the sub-menu.

The points between the vertical cursors will be connected in a smooth curve
(using spline interpolation), as shown in Figure 2 -34.

GPIB Continuous mode Stopped
TISAWPLE-2 ([ 250 AS500 K750 [ operation
1000 pts  Value 0.0000 m————— /2 | U 0.0005 P
1.0005 : ;
Add
Draw Point
Delete
Draw Point
Smooth
Off
Go Back
-1.0060
MARKER1 6| _ ;
MARKERZ 0| i i Execute
CIRSOR ; VELUE ™ Syyitch Cursor X: A XA ©.3993
Salect/ i ; Standard |Close/
Open Zoom Setting ‘ Undo waveform Write ‘

Figure 2 -34: Connecting the Points

19. SelectClose/Write from the bottom menu.
20. SelectWrite and Closefrom the side menu.

The data for th6 AMPLE-2 waveform file will be updated and the initial
EDIT menu will reappear.
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Creating Waveforms  You will now add a noise waveform to the sine waveform.

Arithmeticall . . N
y SelectNew Waveform from the side menu in the initigDIT menu.

2. SelectStandard Waveform from the bottom menu.

3. SelectAmplitude from the side menu.

4. Press 1" andENTER in that order.

5. Check to make sure that the parameters for other items in the side menu are
set to the values shown below. If they are different, change them to the
values shown below.

Type Sine
Cycle 1.0
Offset 0.0000
6. SelectExecutefrom the side menu.
The sine wave shown in Figure 2 -35 will be created.
GPIB Continuous mode Stopped
Towwwwwwns L[ 0 A 009 R 999 Standard
1000 pts  Value 0.0000 m——— /2 | -0 . 0020 waveform
1.0005 ; Type
Sine
Cycle
1.0
Amplitude
1.0000
j _ Offset
10000 . | 0.0000
MARKER1/1 |
MARKERZ/1 i Execute
T Move Cur sor |
Select/ : : Standard (fel}1:Fy
Open Operation| Zoom Setting ‘ Undo write ‘

Figure 2 -35: Creating a Sine Wave

7. SelectType from the side menu.
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8. Using the general purpose knob, sekedtl Noise
9. SelectAmplitude from the side menu.

10. Press i, “3", andENTER in that order.

11. SelectExecutefrom the side menu.

Noise will be added to the sine wave, as shown in Figure 2 -36.

GPIB Continuous mode Stopped
Towwwwasen L[ @ A 999 RL 999 Standard
1000 pts  Yalue 0.0396 p——————— /2 |L1c 0. 1597 waveform
1.0005 ) :
; Type
Add Noise

Amplitude

0.3000
: . Offset
-1.0000 0-0000
MARKER1 1] ;
MARKER2|1 E Execute
SESTR . Move Cursor

Select/ . . Standard [pelak{rd
Open Operation| Zoom Settmg‘ Undo write

Figure 2 -36: Sine Wave With Noise Added

12. SelectClose/Write from the bottom menu.
13. SelectWrite and Close from the side menu.

14. Make SAMPLE-3 the file name. See Step 24 in the waveform file creation
procedure for instructions on how to enter the file name.
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Creating an Equation File  This procedure is used to create a waveform using an equation.
1. SelectNew Equationfrom the side menu.

Figure 2 -37 shows the equation editor menu.

GPIB Continuous mode Stopped
File Name ; sssssssx FOU .
Line : 1 Operation
Cut Line
Copy
to Buffer
Paste
from Buffer
Wword Table
B cos( [ exp(] &k pi X t * + ) | ﬁ
log( | In{ |sqrt(| x t v - / A )] R
max{ | min{ [range{] , ) ({round( int{ | abs( v ) Insert
rnd( | mark(| diff(|integ{ norm{| ) = e J Other

CURSOR VALUE  ENTER Equation
— . Goto Cursor mode = /—: Insert word 4

Figure 2 -37: Equation Editor Menu Display

Exit/

Setting write

Compile

Undo ‘

To initially define an equation, you must specify its region in time. Do this by
selecting fange(’ in the component menu. When a new equation file is created,
“range(0” will automatically appear in the first line of the equation. Following
this notation, you must input the equation end time, as shown in subsequent
steps.

SelectSetting from the bottom menu. When this is done, the default setting
(1000 for the number of points will appear. If the clock frequency has been set
to 1 MHz in theSETUP menu, the value will be (ds for each point. According-

ly, for 1000 points the waveform period will be 1 ms.

2. SelectOperation from the bottom menu.

3. Set the time from 0 to 508. Press ths, 0, 0, us, “)”, and “¢!” (carriage
return), in order, using the numeric keys and unit key or by selecting and
entering these characters from the items in the component menu.
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NOTE. You can use the general purpose knob to select an item from within the
component menu. After selecting an item, press the front YAh&lE button or
ENTER button to enter the selected item into the equation list.

Now you will create the equation for the time region set in the previous step.

4. For the equation, enter 0.5*sin(4*pi*x). Inp@it“.”, 5, *, sin(, 4, *, pi, *, X,
) with the numeric keys or from the component menu.

5. In the same manner, input the data as shown in Figure 2 -38.

range(0,500us)
0. 0x5in{4#pi=x)
range (566us, 1Ins)

ﬁin la*ﬁi*x)

Figure 2 -38: Equation List Input

6. SelectCompile from the bottom menu.

After the compiling is complete, the waveform data is created from the
equation and the resultant waveform is displayed on the screen. Figure 2 -39
shows the compiled waveform data.
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GPIB Continuous mode Stopped

File Name : ##sssxxss FEQU —
Line : [ § Compile

Eagggfﬁ overview

range (5@

sin{10=p +1.0

sin( -1e 1608 Points : Clock 16+06 Hz )|

log( )

max( | ) continue
rnd{ |mark{[diff(JintegQnorm{] T [ J | = [ e | Operation
Operation Setting ‘ EXIt\:;frite

Figure 2 -39: Display of Compiled Waveform Data

7. SelectContinue Operation from the side menu to return the system to the
previous equation edit menu.

8. SelectExit/Write from the bottom menu.
9. SelectWrite and Exit from the side menu.

10. Make SAMPLE—4 the file name. For details on how to input the file name,
see Step 24 from the waveform file creation procedure.

11. When you are finished inputting the file name, se@&. from the
sub-menu.

The equation fileSAMPLE-4.EQU) and the waveform fileSAM-
PLE-4.WFM) of compiled data with the same name are created and the
system returns to the initial menu. See Figure 2 -40.
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GPIB

Catalog : Memory

Continuous mode

Free : 1974KB

Stopped

Name Type  Size Date & Time Comment " .
SANPLE-T WFN 2043 04-02-01 15.30 I Edit
SAMPLE-2 WRM 2048 94-62-01 15:41
SAMPLE-3 WRM 2048 904-062-01 15:42
SAMPLE-4 EQU 4 N
SAMPLE-4 WFN 2048 04-92-01 15:46 ew
waveform
New
Equation
New
Sequence
More
U 10f3
Lock
Rename | Comment Copy Delete | Delete All Oon

Figure 2 -40: Initial Menu File List
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Creating a Sequence File  In this procedure, you will create a sequence file that combines two files: the
waveform file created with the waveform edit&AMPLE-1.WFM) and the
waveform file created with the equation editor and then compaAN¢

PLE-4.WFM).
1. SelectNew Sequencdrom the side menu. Figure 2 -41 shows the sequence
editor menu.
GPIB Continuous mode Stopped
File Name : sssxsxss, SEQ -
Line : Dl Operation
Destination Repeat [ ] Catalog
| = SAMPLE-1.WFM__]J i
—— backward LML D M Cut Line
SAMPLE-3.WFM
SAMPLE-4.WFM
Copy
to Buffer
Insert by
WALLE /ENTER
—
Paste

from Buffer

Show
Catalog
Entry
|| forward 1
=5 6o to Move destination mode
e Show Exit/
Overview Undo ‘ Write

Figure 2 -41: Sequence Editor Menu Display

2. Use the general purpose knob to select the waveform file fro@atadog
to go on the first line of thBestination list. SelecSAMPLE-1.WFM
here.

3. Press th&/ALUE button on the front panel.

The file SAMPLE-1.WFM will be inserted in the first line of tHaestina-
tion list. The inverted video cursor will move to tRepeatcolumn on the
same line.

4. Now you will set the repetition count for tSAMPLE-1.WFM file to 2.

Press 2" andENTER in that order. The inverted video cursor will move to
the second line in thBestination list.
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5. Repeat Steps 2 through 4 to erf8&MPLE—4.WFM in the second line of
the Destination list. The repetition count for this file should be set;to
since this is the default value, there is no need to change it.

This completes the creation of the waveform sequence file. Figure 2 -42 shows
the resultant display.

GPIB Continuous mode Stopped
File Name : ##sssxxx. SEQ .
Line : [ 2 Operation
Destination Repeat - Catalog
SAMPLE-1.WFM A= SAMPLE-1.WFM ] i
SAMPLE-4.WFM _ o badkward | P E- 2 WEM CutLine
SAMPLE-3.WFM
SAMPLE-4.WFM
Copy
to Buffer
Inserthy
VALLIE /ENTER
— =
Paste

from Buffer

Show
Catalog
Entry
|| forward |
CURZOR . . .
—— : Go to Move destination mode Humeric: Enter Repeat
ot Show Exit/
Overview undo ‘ write

Figure 2 -42: Sequence Example
6. SelectShow Overviewfrom the bottom menu to verify the sequence

waveform.

The sequence waveform is combined as the sequsAS4PLE-1.WFM
twice andSAMPLE—-4.WFM once. See Figure 2 -43.
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GPIB Continuous mode Stopped
File Name : sssxxxsx, SEQ Show
Line : [ 2 Overview
[SAM a T
SHM ]
8.500Y W
q |
0.000Y
~0.500V 3000 Points ; Clock 1e+08 Hz
Continue
I 0 l = Operation
. Show Exit/
Operation ‘ Overview ‘ Write

Figure 2 -43: Sequence Waveform Display With Show Overview Selected

7. After verifying waveform, selec€ontinue Operation from the side menu
to return the system to the previous sequence edit menu.

8. SelectExit/Write from the bottom menu.
9. SelectWrite and Exit from the side menu.

10. Input SAMPLE-5 as the name for this sequence file. For details on how to
input the file name, see Step 24 of the procedure for waveform file creation.

11. When you are finished inputting the file name, se@&. from the
sub-menu. The sequen@AMPLE-5.SEQ) file is saved to internal
memory and the system returns to the initial menu.
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Creating Autostep Files  In this operation, you will program waveforms to be output, using the files you
have created in the previous operations to form an autostep file.

1. SelectNew Autostepon the second page of the side menu in the initial
EDIT menu.

NOTE. SelecMore from the side menu to display the next page.

You will set the CHL1 file for Step 1.

2. Using the general purpose knob, move the cursor to the CH1 file column.

wxkkREEE AS] [Step Tof 1
Clock 168, BNHZ CH1 Operation
CH1
Filter
Amp |
0ffset

Figure 2 -44: Moving the Cursor

3. Press th&ALUE button on the front panel.

The list used to select waveforms or sequence files will appear.
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Selact the waveform/Sequence

') SAMPLE-1.WFM I
SAMPLE-2.WEM

SAMPLE-3.WFM
SAMPLE-4.WFM
SAMPLE-5.5EQ

Figure 2 -45: File List

4. Using the general purpose knob, selectSAMPLE-1.WFM file.
5. SelectSetfrom the side menu.

The waveform and output parameters forS#VIPLE-1.WFM file will

appear.
wrwwraes AST [Step Tof 1
Clock 1. 068MHZ CH1 Operation
CH1
Filter Throug
anp | 1. 0007
Offset 0. 008y

Figure 2 -46: Setting File

You will now set the CH1 file for Step 2.
6. SelectMore 1 of 2from the side menu.

7. SelectAppend New Stepfrom the side menu.
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The Step 2 display will appear.

8. Using the procedure described in Steps 2 — 5 above, set the CH1 file for Step
2 (SAMPLE-3).

wamnnnnn AST [Step  2Zof 2
Clock 160. BHHZ CH1 Operation
CH1
Filter Throug
anp | T.000V
0ffset 0.000v

Figure 2 -47: Setting the File for Step 2

9. Using the procedure described in Steps 2 — 8 above, set the CH1 file for Step
3 (SAMPLE-4).

BEEEEEE AS] [Step 30T 3
Clock 1. 000NHZ] CH1 Operation
CH1

AVl

Filter Throug
Anp |
Offset 0. 0009V

Figure 2 -48: Setting the File for Step 3

10. SelectExit/Write from the bottom menu.

11. SelectWrite and Exit from the side menu.
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12. EnterSAMPLE-6 as the name for the autostep file. See Step 24 of the
waveform file creation procedure for instructions on how to enter the file
name.

13. When the file name has been entered, s€d€t from the sub-menu.

The autostep file that you have created will be saved in the internal memory
under the nam8AMPLE—6.AST and the initial menu will reappear.

Setting the Output 1. Press th&SETUP button in theMENU column. Figure 2 -49 shows the
Parameters SETUP menu displayed.

GPIB Continuous mode Stopped

waveform
Sequence

CH1

Through[ 1.0007 || 0.060V |

|
1.000MHZ Eg'i’li'i_'gf T
Max: ----—-
Min: ---—-
_ Display
waveform CH1 : . il b
‘ Clock Operation Filter |Amplitude| Offset

Figure 2 -49: SETUP Menu

2. SelectWaveform Sequencdrom the bottom menu.
3. Turn the general purpose knob to selectSAMPLE-1.WFM file.
4. Press the front panEINTER button.
5. SelectClock from the bottom menu.
6. Selectinternal Clock from the side menu.
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7. Use the numeric and unit keys to inguMHz, in order, to set the clock
frequency.

8. Press th&ourcebutton in the side menu to seléaternal .
9. SelectAmplitude from the bottom menu.
10. SelectCH1 from the side menu.

11. Use the numeric and unit keys to inpuV¥, in order, to set the voltage value
for full vertical scale.

Figure 2 -50 shows the menu displayed as a result of these settings.

GPIB Continuous mode Running
Clock
1/\/ Ay, | o I
—_jf A J|  Internal
ThrougH|[ .6007 |[ 0.000V Clock
1. 000MHz
Source
Internal
SAMPLE-1.WFM External
Period: 1.600ns
1. 000MHZ Hormal Points. 1060
Max: 2.50004/50¢2
Min: -2.50004/50<2
Display
- waveform CH1 : ; ey
Sequence | Operation Filter |Amplitude| Offset ‘
Figure 2 -50: Setting Output Parameters
This completes the output parameter setting.
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Setting Operation Mode  Now use an oscilloscope to see what type of waveform is generated. Connect the
and Waveform Output AWG2021 to a oscilloscope using a QCcable and a 5@ termination as shown
in Figure 2 -51. The waveform output for this instrument is calibrated foia 50

load.
AWG2021 Oscilloscope
: L =5 )
HE T 1 Q OD
70 Q@ Q © RPe=—=40000
CH1 CH1 CH1 CH2
MARKER 1 50 Q
L Termination
50 Q2 Cable

.

Figure 2 -51: Connections for Example 3

Continuous Mode. Set the operation mode @ont.

1. Press théMODE button in theMENU column. Figure 2 -52 shows the
MODE menu.
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GPIB Continuous mode Running

CH1

Wave forn
SAMPLE-1. WFM

SAMPLE-1. WEM[]

Sync
Cont Triggered | Gated Burst waveform Autostep Start
Advance tnd

Figure 2 -52: MODE Menu

2. SelectCont from the bottom menu.

This operation mode continuously outputs the set waveform. ARm-*
ning” is displayed in the trigger status area on the upper right section of the
screen to show that the set waveform is being output.

3. Press the front pan€H1 On/Off button to enable waveform output.

When the output is on, the On/Off indicator lights up. This operation outputs
the specified waveform from ti@H1 output connector. Set the oscilloscope
appropriately to display the waveform on the oscilloscope screen.

You can use the marker output from the instrument as the external trigger for
the oscilloscope. The marker signal is set in high state at data point 0. See
Figure 2 -53. The marker signal can be set to any point using the waveform
edit function.
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Tamsssmss [ @ A0% I
1000 pts  Value 0.0000y Malue 8.0000
1.00058

-1.6000Q
MARKER1 11— High at the point 0

MARKER2 (1]

Figure 2 -53: Setting the Marker Default

Triggered Mode. In the following steps, set the operation modé&rtggered and
generate the trigger signal with thRIGGER MANUAL button to control the

waveform output.
4. SelectTriggered from the bottom menu.

When you select this item, the side menu lists external trigger parameters
which allow you to set them. Figure 2 -54 shows the menu s&tifmered
mode.
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GPIB Triggered mode Waiting for Trigger

Triggered

Slope

CH1 L Negative

Wave forn /

SAMPLE-1. WFM Level

1.4¥

Impedance
502

SAMPLE-1. WEM[]

S10P

waveform

Advance Autostep

Start

Cont
End

Figure 2 -54: Menu Displayed When Triggered is Selected

Gated ‘ Burst

sync ‘

Figure 2 -55 shows tHdANUAL button and th& RIGGER INPUT connector
for inputting an external trigger signal.

FTRIGGER q

MANUAL

< MANUAL Button

TRIGGER INPUT
Connector

1MQ +10Vp—p
50Q +5VRMS

Figure 2 -55: MANUAL Button and TRIGGER INPUT Connector

This procedure does not use an external trigger signal. Rather, it generates the
trigger signal when thBIANUAL button is pressed.
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5. Press thétMANUAL button.

Check the oscilloscope to see that each time you presSsAN&AL
button, a set waveform is output once.

Autostep Mode. Using the following procedure, you can set the operation mode
to Autostep and use thIANUAL button to generate a trigger signal and
control step waveform output.

NOTE. When the operation mode is seAittostep it is not possible to change
the output parameters in ttBETUP menu.

6. SelectAutostep from the bottom menu.

The menu shown in Figure 2 -56 will appear.

GPIB Autostep mode Stopped

Autostep file : Step : 1 Autostep

Slope

CH1 " Negative

v
I:l Laval

1.4V
Impedance
50¢2
Selact

Autostep
File

s10P

waveform

Advance

Sync
Triggered ‘

Autostep (Ml Start

Cont
End

Gated ‘ Burst

Figure 2 -56: Menu Displayed When Autostep is Selected

7. ChooseSelect Autostep Filefrom the side menu.

A list of autostep files will appear.
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Select Autostep file

(" ] SAMPLE-6.45T [

Figure 2 -57: Autostep File List

8. Using the general purpose knob, selectSAMPLE—6.AST file.

In this example, there is only one file in the list, so it will already be
selected.

9. SelectO.K. from the sub-menu.
10. Press th&€H1 On/Off button on the front panel to turn on waveform output.
11. Press thiMANUAL button on the front panel.

Check on the oscilloscope to make sure CH1 waveform output advances one
step each time the button is pressed. The waveform or sequence for the step
is output once, then output stops.

This completes the Example 3.
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Example 4: Loading and Saving Files

2-68

Saving Files

NOTE. When the instrument is switched off, the data in the internal memory is
erased. Accordingly, it is necessary to copy any files that have been created or
edited onto a floppy disk or into the instrument’s internal-molatile memory
(NVRam).

In Example 4, you will load and save the file created in the previous operation.

LOAD menu. Used to enter files from a floppy disk or the instrument’s internal
NVRam.

SAVE menu. Used to save files that have been created or changed onto a floppy
disk or the instrument’s internal NVRam.

To save files into internal non-volatile memory (NVRam), perform the following
steps:

1. Press th& OAD/SAVE button in theMENU column.
2. SelectDevicefrom the bottom menu.

3. SelectNVRam from the side menu.

4. SelectSavefrom the bottom menu.

Figure 2 -58 shows thH@AVE menu displayed.

AWG2021 User Manual
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GPIB Continuous mode Stopped
Catalog : Memory Free : 1972KB Save
Name Type  Size Date & Time Comment o
SAMPLE-1 WFM 2948 94-82-01 15:36 T
SAMPLE-2 WFM 2048 94-02-061 15:41 Save
SAMPLE-3 WFH 2048 94-82-01 15:42
SAMPLE-4 EQU 452 94-02-01 15:47
SAMPLE-4 WFH 2048 94-82-01 15:46
SAMPLE-S SE0 960 94-02-81 15:51
SAMPLE-G AST 802 94-02-01 15:57 Save All
Catalog : N¥Ram Free : 26KB

Mame  Type  Size Date & Time Comment

Auto Load
Off

Device
CSNVRam

Figure 2 -58: SAVE Menu

5. SelectSave Allfrom the side menu.

WhenSave Allis selected, all the files in internal memory (listed in the
upper screen) are saved to the NVRam. See Figure 2 -59.
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2-70

GPIB

Catalog : Memory

Continuous mode

Stopped

Free : 1972KB

Mame  Type  Size Date & Time Comment (= ]
SAMPLE-1 WFM 2048 94-02-81 15:36 T
SAMPLE-2 WFM 2048 94-02-01 15:41

SAMPLE-3 WFM 2048 94-02-01 15:42

SAMPLE-4 EOU 452 94-02-01 15:47

SAMPLE-4 WFM 2048 94-02-01 15:46

SAMPLE-5 SEQ 960 94-02-01 15:51

SAMPLE-6 AST 802 94-02-01 15:57

Catalog : N¥Ram Free : 12KB

Name  Type Size Date & Time Comment

SAMPLE-1 WFM 2043 94-02-61 15:36 [l
SAMPLE-2 WFM 2048 94-02-01 15:41

SAMPLE-3 WFM 2048 94-02-01 15:42

SAMPLE-4 EQU 452 94-02-01 15:47

SAMPLE-4 WFM 2048 94-02-01 15:46

SAMPLE-5 SEQ 960 94-02-01 15:51

SAMPLE-6 AST 8602 94-62-01 15:57

Save

Save

Save All

Device
CSNVRam

Figure 2 -59: Files Saved in NVRam

Auto Load
Off

WhenSaveis selected from the side menu, only the file displayed inverted in the
internal memory list is saved to NVRam.

6. Check to make sure thAuto Load in the bottom menu ©ff.

If it is not Off, selectAuto Load from the bottom menu, then sel&xff
from the side menu.

7. Power the instrument off, then on again.
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Loading Files  The following procedure loads files into internal memory.

1. Press th& OAD/SAVE button in theMENU column.

Make sure that there are no files in the internal memory file list in the upper

screen (see Figure 2 -60).

GPIB Continuous mode Stopped
Catalog : Memory Free ; 1986KB Load
Name Type Size Date & Time Comment
Load
Load All
Catalog : NvRam Free : 12KB
MName  Type  Size Date & Time Comment "]
SAMPLE-1 WFM 94-62-01
SAMPLE-2 WEM 2048 94-02-01 15:41
SAMPLE-3 WFM 2048 94-02-01 15:42
SAMPLE-4 EQU 452 04-062-01 15:47
SAMPLE-4 WFM 2048 94-02-01 15:46
SAMPLE-S SEO) 960 94-02-01 15:51
SAMPLE-G AST 302 94-02-01 15:57
Device Load Save Auto Load
CiNWRam Off

Figure 2 -60: Internal Memory File List

2. SelectLoad from the bottom menu.
HereNVRam is selected in thBevice bottom menu.

3. SelectLoad All from the side menu.

When this item is selected, all the files in the NVRam (listed in the lower
screen) are loaded into internal memory. See Figure 2 -61.
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2-72

GPIB Continuous mode Stopped
Catalog : Memory Free : 1972KB Load
Name Type  Size Date & Time Comment
SAMPLE-1 WFM 2048 94-02-01 15:36 I
SAMPLE-2 WFM 2048 94-02-01 15:41 Load
SAMPLE-3 WFM 2048 94-02-01 15:42
SAMPLE-4 EQU 452 04-02-01 15:47
SAMPLE-4 WFM 2048 94-02-01 15:46
SAMPLE-S SEO) 960 94-02-01 15:51 d Al
SAMPLE-6 AST 802 94-02-81 15:57 Load A
Catalog : NvRam Free : 12KB
Name  Type  Size Date & Time Comment ]
SAMPLE-1 WEM 94-62-01
SAMPLE-2 WEM 2048 94-02-01 15:41
SAMPLE-3 WFM 2048 94-02-01 15:42
SAMPLE-4 EQU 452 04-062-01 15:47
SAMPLE-24 WFM 2048 94-02-01 15:46
SAMPLE-S SE0) 960 94-62-01 15:51
SAMPLE-6G AST 302 94-02-01 15:57
Device Load Save Auto Load
CINYRam off

Figure 2 -61: Files Loaded into Internal Memory

When you seledtoad from the side menu, the file displayed in inverted video
in the NVRam list is loaded into internal memory.
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Auto Load  Using the Auto Load process, it is possible to automatically load files from a
designated device into the instrument’s internal memory when the power to the
instrument is turned on. You can do this with the following procedure:

1. SelectAuto Load from the bottom menu.
2. Selectfrom NVRam from the side menu.
3. Power the instrument off, then on again.

Check to make sure that the designated files were loaded from the NVRAM
to the internal memory when the power to the instrument was turned on.

This completes the Example 4.

Also, note that files are loaded/saved in the same manner whBee\tleeis set
to Disk. For a floppy disk, hierarchical file structures can be created using
directories. See tHaTILITY menu Disk item in Section 3, Reference, for
directory creation instructions.

NOTE. You must format new floppy disks. Sedh&.ITY menu Disk item in
Section 3, Reference, for formatting instructions.
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Example 5: Loading Waveforms From Other Instruments

The AWG2021 can transfer waveforms via a GPIB cable from a digital storage
oscilloscope (DSO).

In Example 5, you will transfer waveforms from a Tektronix TDS series digital
storage oscilloscope.

1. Connect the AWG2021 and the other instruments as shown in Figure 2 -62.

GPIB Cable
IEEE STD 488
Connector / / GPIB
Connector
AWG2021 DSO
A i
i - T 11 Q OH
e X 2l 0000
CH1
Signal
Generator
OUTC>- 50 Q Cable

Figure 2 -62: Connections for Example 5

2. Adjust the amplitude of the signals from the signal generator so that the
waveform is displayed on the DSO screen with the amplitude and sweep
speed shown in Figure 2 -63.
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200mV/div

10us/div

Figure 2 -63: DSO Screen

3. Press thevIENU columnLOAD/SAVE button for the AWG2021.

4. SelectDevicefrom the bottom menu.

5. SelectGPIB from the side menu.

At this point, if the remote port is n@PIB or the GPIB is not configured
for waveform transferring, these settings must be changed. In such cases, the
message shown in Figure 2 -64 will appear; if you change the setting, select

O.K. from the sub-menu.

The GPIB configuration is not "waveform Transfer”
and the Remote Port is not "GPIB".

Are you sure of changing the parameters
to match the transfer operation ?

Figure 2 -64: Confirmation Message (asking if it is O.K. to change the remote port

and GPIB configuration settings)

To change the settings, sel€K. from the sub-menu.
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6. SelectLoad from the bottom menu.

7. Use the general purpose knob to select the name of the DSO instrument
connected to the instrument and the transferring source froNetne
column in theGPIB Sourcelist. In this example, you should sele@ek
TDS CHL1.” See Figure 2 -65.

Catalog : GPIB Source

Name Loaded as o
Tek TDS CH2 TDSCH2  WKM
Tek TDS CH3 TDSCH3  WFM
Tek TDS CH4 TDSCH4  WRM
Tek TDS REF1 TDSREF1  WFM
Tek TDS REF2 TDSREF2 WFM
Tek TDS REF3 TDSREF3  WFM
Tek TDS REF4 TDSREF4  WFM
Tek 2406 CH1 2400CHT  WFM

Figure 2 -65: GPIB Source List

8. Set the DSO GPIB address to 1 and its communication mode to talk/listen.

NOTE. If the DSO GPIB debug mode is On, a time—out error may occur. If so,
switch off the debug mode.

9. SelectSelectSource Addressfrom the side menu.

10. Use the general purpose knob to set the address to 1 which is the same as the
GPIB address of the load source DSO.

11. SelectLoad from the side menu.

When this is done, the waveform data will be transferred from the DSO
instrument to the AWG2021. The transferred waveform data will be loaded
into the internal memory of the AWG2021 under the name shown in the
“Loaded as$ column of the GPIB Source list. In this example, the waveform
file is named TDSCH1.WFM.” The clock, amplitude, and offset values
obtained from the waveform preamble are loaded into the waveform file as
setup data, together with the waveform data.

NOTE. If the amplitude, offset, or clock is outside the range that can be set for
the AWG2021, it is replaced with the maximum or minimum value that can be
set. If an attempt is made to transfer a waveform that exceeds any of these
ranges, a message to that effect is displayed.
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If Load Without Preamble in the side menu is selected, the waveform preamble
will not be loaded (in other words, only the waveform data will be loaded). In
such cases, all parameters will be set to the default values of the output

parameters.

This completes the Example 5.
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Example 6: Using the Waveform Function Generator

The instrument is equipped with a waveform function generator for generating
simple waveform functions. Pressing th& button on the front panel will
change the mode to function generate5] mode and enable you to set various
waveform parameters.

In Example 6, you will select a sine wave for CH1. Then you will set the
parameters and output the waveform.

1. Press the front pan€lG (Function Generator) button. TR& mode menu
is displayed.

CH1 Waveform Settings  As described below, you will define a 200 kHz, 5 V amplitude, 0 V offset sine
wave on CHL1.
1. SelectSinefrom the bottom menu.

Figure 2 -66 shows a sine wave displayed within the CH1 frame on the

screen.
GPIB Continuous mode Running
Sine
? Frequency
160. 6kHz
CH1 0.5000v Amplitude
1.000v
Offset
0.000V
—-0.5000V
Polarity
1+ Invert
Period: 10.00us
Triangle | Square ‘ Ramp ‘ Pulse ‘ ‘
Figure 2 -66: Screen When Sine Set for CH1
Set the frequency to 1 MHz.
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AWG2021 User Manual

2. SelectFrequencyfrom the side menu.

3. Pressl and theMHz/us key in the Unit key to input the frequency with the

numeric keys.

To set the frequency with the general purpose knob, select the index digit for
input with the front panel arrow buttons (- ). Press the- button to move

the underscore to the left or press thdutton to move the underscore to

the right. Turn the general purpose knob with the index digit selected to get a
1.000 MHzfrequency.

In the same manner as the frequency, above, you will set the amplitude to 5 V
and the offset to O V.

5. SelectAmplitude from the side menu.

Use the general purpose knob or numeric keys to set an amplitude of
5.000 V

SelectOffset from the side menu.

Turn the general purpose knob and check that the 0 V line (broken line) on
the screen moves within a rang®5 V. Then set the offset @000 V You
could also input the offset value with the numeric keys.

Check that when you press tRelarity button in the side menu, the polarity
toggles betweeNormal andinvert and the polarity of the sine wave on the
screen is reversed. Then set the polarityaomal.

Figure 2 -67 shows the screen when the output parameters are set for a sine
wave on CH1.
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GPIB

Continuous mode

Running

CH1

2.5000¥

—2.5000¥

Period: 1.000us

Sine

Frequency
1. 000MHZ

Amplitude
5.000¥

Offset
0.000Y

Polarity

U+ Invert

Figure 2 -67: CH1 Output Parameter Setting Display

Channel
CH1

Y

Triangle

1L

Square

[

Pulse

This completes the sine—wave output parameter setting. Now you will check the

actual waveform on the oscilloscope screen.
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Waveform Output  Connect the AWG2021 to an oscilloscope withtb@ables and 5@ termina-
tions as shown in Figure 2 -68. The waveform output for this instrument is
calibrated for a 5@ load.

AWG2021 Oscilloscope

B

QC——— 7o Q@@@‘

[E—

50 © Termination CH1

50 Q Cable

Figure 2 -68: Connections for Example 6

1. Press the front pan€H1 On/Off button and switch on. The On/Off
indicator should light up. In this operation, the waveform outputs continu-
ously from theCH1 output connector. Set the oscilloscope appropriately to
display the waveform on the oscilloscope screen.

This completes the Example 6.
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Introduction

Section 3 will describe in detail the functions contained in each of the menus.

EDIT Menu
SETUP Menu
MODE Menu
LOAD/SAVE Menu
UTILITY Menu
FG Menu

Each section will describe menu functions in the following order:

Menu Structure. Each menu will be shown in a diagram listing the menu
items from left to right, with the highest menu level on the left and the

lowest menu level on the right. There are three types of menus: the bottom
menu, the side menu and the sub-menus. An ellipsis (...) in a side menu item
indicates that it has a sub-menu. If a menu has many levels, there will be a
“Description” section at the beginning which shows the detailed menu
configurations for that function.

Menu Functions. This is a list showing the menu functions and the number
of the page on which you can find a description of that function.

CRT Display. This shows a typical screen for that menu and a brief
explanation.

Description. This section gives a detailed explanation of the functions in
each menu. It includes examples with step-by-step instructions showing how
the function is used. Menu items in the text are shown in a bold typeface.

Menu Items Available With Each Editing Function

More

Go Back

AWG2021 User Manual

When the side menu consists of two or more pages, this item is used to display

the next page. In the example shown at left, the side menu being displayed
consists of three pages and the first page is currently being displayed.

This item is displayed when you select a side menu item that has a sub-menu. It
allows you to escape from the sub-menu and return to the side menu level. (The
CLEAR MENU bezel button can also be used for this purpose.)

3-1
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Execute

Undo

0.K.

Cancel

Continue

Select this button to execute the currently selected menu function. For example,
in theDraw... menu, pressing this button will cause the waveform to be drawn;
in the Shift... menu, it will cause the waveform to move.

Select this button to cancel the most previous operation — for example,
Execute,calculations in thdlath... sub-menu, oMarker settings, oCut,
Paste Insert or other operation. Pressikdo again will cancel the Undo
operation and restore the waveform to the status befwde was pressed.

Select this button to confirm that you really want to perform an operation, or to
respond to a query when a popup menu has appeared. A warning message will
appear when it is necessary to confirm an operation in this manner. If you are
sure you want to execute the operation, presshds button.

This button is usually displayed along with tBe&K. button. Select it when you
want to cancel an operation. (You may also us€ttieAR MENU bezel button
for this purpose.)

This item appears in the side menu when a panel containing an error message
appears on the screen, or when$hew Catalog Entry or Show Overview
command is used to display a waveform in graphic form. Pressing this button
causes the panel to disappear. (You may also useltES&R MENU bezel

button for this purpose.)
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EDIT Menu

General Description

Waveform Editor

Equation Editor

Sequence Editor

Autostep Editor

AWG2021 User Manual

To use the AWG2021 to output arbitrary waveforms, you must first create a file
for the waveform to be output. There are four file types, each created by a
different editor. Files created in this manner will have an extension after the file
name that identifies what type of file they are.

Editor File Extension
Waveform Editor Waveform file WFM
Equation Editor Equation file EQU
Sequence Editor Sequence file .SEQ
Autostep Editor Autostep file .AST

NOTE. When option 09 is installed, there are two additional functions: a
high-speed convolution function and an FFT editor. These allow you to perform
convolution calculations and edit the waveform file within the frequency range.

Pressing th&DIT button in theMENU causes the initial menu to be displayed.
When you want to edit an existing file or create a new file, select the appropriate
editor from this initial menu. In this section, we will briefly describe these

editors.

This editor is used to create and edit waveform files. The waveform data display
formats are graphic, table, and timing.

This editor is used to create and edit equation files. Equation file data takes the
form of mathematical equations. An equation file is compiled to create a
waveform file and to output the waveform.

This editor is used to create and edit sequence files. Sequence files assemble a
number of waveforms or sequence files in order.

This editor is used to create and edit autostep files. Autostep files are created by
programming waveforms or sequence files. Each time a trigger is received, the
waveform moves on to the next step in this program. Since the output parameters
set for each waveform or sequence file are part of the autostep file, the output
parameters can change for each waveform.
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Initial Menu

MENU Button

To create or edit waveform files, press Ei@IT button of theMENU column to
display the initial menu. Figure 3 -1 shows the structure of the iBiD&I

menu.

Bottom Menu

EDIT

Selecting

~ | an Existing

File

Initial Menu

Selecting

an Existing |

File

Selecting
an Existing
WFM File

Selecting

an Existing [—

.SEQ File

Rename
Comment

Copy

Delete
Delete All
Lock On/Off

Figure 3 -1: Initial EDIT Menu Structure

Side Menu

Editor

New Waveform

New Equation

New Sequence

Convolve

' Graphic Display
© Waveform T
Editor Timing Display

WFM;
' Table Display

.................

Equation Editor -
EQUi

AST |

Q Sequence Editor

' Autostep Editor -

Waveform

Edit in

Frequency
Domain

Expand SEQ
into WFM

" Convolution Waveform Editor |
© FFTEdior
WEM! ( Option 09)
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Menu Functions

AWG2021 User Manual

The following list shows the functions available for each menu item and the page

on which you can find a description of that function.

Table 3-1: Menu Functions

Menu Function Page

Edit Editing an existing file 3-7

New Waveform Creating a new file (.WFM) 3-7
Waveform editor 3-14
Graphic display 3-23,3-29
Timing display 3-29, 3 -96
Table display 3-29,3-129

New Equation Creating a new file ((EQU) 3-7
Equation editor 3-137

New Sequence Creating a new file (.SEQ) 3-7
Sequence editor 3-161

New Autostep Creating a new file (.AST) 3-7
Autostep editor 3171

Expand SEQ into WFM :E_lxpanding a sequence file into a waveform | 3-12
ile

Convolve Waveform Convolution waveform editor (Option 09) 3-189

Edit in Frequency Domain FFT editor (Option 09) 3-195

Rename Renaming a file 3-8

Comment Comment input 3-10

Copy Copying afile 3-10

Delete Deleting a file 3-10

Delete All Deleting a file 3-10

Lock On/Off Locking and unlocking files 3-11
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CRT Display  Figure 3 -2 shows the initial menu of tBBIT. A description for each callout

follows.

GPIB

@7& Catalog : Memory

Continuous mode

Free : 1574KB

Stopped

(— Name  Type Size Date & Time Comment > )
#PRBS15  SEQ 944 94-02-01 08:25 SE()_WFM PRBS#8 Edit
4] Equ 342 94-02-01 00:01 AMPLITUDE MODULATION
M WFM 40048 94-02-01 60:01
DMP_SIN EQU 342 94-02-01 00:01 DAMPED SINE WAYE
DMP_SIN WFM 8943 04-82-01 00:81 New
DOPSKI  WFM 66484 94-02-01 00:03 PI/4DOPSK In phase signa waveform
DOPSKQ  WRM 66484 94-02-01 00:03 PI/4DOPSK Quadrature pha
D_EXP EQU 764 94-02-01 00:00 DOUBLE EXPONENTIAL PULSE
D_EXP WFM 20048 94-02-01 0000 Neaw
< ) M EQU 764 94-062-01 60:01 FREQUENCY MODULATION .
FM WM 4948 94-02-01 00:01 Equation
GAUSS_P  EQU 686 94-02-01 00:00 GAUSSIAN PULSE
GALISS_P d 94-02-01 :
LIN_SWP EQU 764 94-02-01 60:01 LINEAR FREQUENCY SWEEP New
LIN.SWP WFM 32048 94-02-01 60:01 Sequence
LOG_SWP EQU 342 94-02-01 00:01 LOG FREQUENCY SWEEP
LOG_SWP WFM 449048 94-02-01 00:01
LORENTZ EQU 686 94-92-01 00:00 LORENTZ PULSE More
LORENTZ  WFM 2048 04-962-01 0000
\__ | MDSK_RD WFM 2484 04-02-01 00:19 M_DISK_READ SIGNAL 10f3
Lock
Rename | Comment Copy Delete | Delete All On

Figure 3 -2: Display of the Initial Menu

(1) Catalog:Memory

The display list shows the files in internal memory.

(2) Free Memory

Available internal memory is indicated.

(3) Scroll Indi

cator

The file area of memory displayed on the screen is indicated by
an inverted display area in the scroll indicator. Up to 20 files
can be displayed on the screen. To display more files, scroll the
screen up or down by turning the general purpose knob.

AWG2021 User Manual
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(4) File List This list displays the files in the internal memory of the
instrument. The display gives the following information about
the file: Name, Type, Size, Date & Time and Comment.
Select a file by turning the general purpose knob. The selected
file will appear inverted on the display.

Name. Files saved in internal memory are displayed in this
column.

Type. Name extensions of each file are displayed in this
column. Name extensions are WFM, EQU, SEQ, and AST. The
file is identified by its name extension for each editor.

Size. The memory occupied by each file is indicated in bytes.

Date & Time. The date and time the file was saved in the
internal memory is displayed in this column.

Comment. Any comment defined for the file is displayed.

Creating or Editing a File  Select one of the items from the side menus in the initial menu to create a new
file (New Waveform, New Equation, New Sequencgeor New Autostep or to
edit an existing file Edit).

Creating a New File. When aNew command lew Waveform, New Equation,
New SequenceNew Autostepor New Clock Sweepis selected, a new file will
be created by the appropriate editor.

1. Press th&DIT button in theMENU column to display the initial menu.

2. Select one of the following editors in the side menu, depending on what type
of file you wish to create.

New Waveform Waveform editor
New Equation Equation editor
New Sequence Sequence editor
New Autostep Autostep editor

To select the autostep editor, seldare from the side menu in the initial
menu and then seleldew Autostepfrom the second page of the side menu.

3. Select an editor and create the file. The file name in the upper left of the
screen has not yet been assigned, so it is ******** extension.

Editing an Existing File. To edit an existing file, sele&dit and perform the
following steps:

1. Press th&DIT button in theMENU column to display the initial menu.

2. Turn the general purpose knob to select a file from the internal memory file
list displayed in the initial menu.
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Using File Editing
Functions

3. SelectEdit from the side menu. The system automatically enters the editor
appropriate for the file-type extension so the selected file can be edited.

The following operations can be performed for the file that has been created:

Rename Renaming a file
Comment Comment input
Copy Copying a file
Delete Deleting a file

NOTE. When the file is locked (indicated by an asterisk displayed in front of the
file name), it is not possible to change the file name, enter a comment or delete
the file. See “Locking and Unlocking Files” in this section.

Renaming a File. The Renameitem is used to change a file name.

1. Use the general purpose knob to select the file to be renamed from the initial
menu file list.

2. SelectRenamefrom the bottom menu. The menu for changing the file name
is displayed. See Figure 3 -3.
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GPIB Continuous mode Stopped

Catalog : Memaotry Frae : 1574KB

Name Tyne Size  Date & Time Comment

HPRBS15
AM

AM
DMP_SIN
DMP_SIN
DOPSKI
DOPSK()
D_EXP

T = =7

Rename GAUSS_P.WFM to [GAUSS_P[ | . WFM

VALLE
— : Insert character

— —> Cancel
—— /= Move cursor

LORENTZ
LORENTZ  WFM 2948 94-02-01 00:00 OK
MDSK_RD _ WFM 2484 94-02-01 00:19 M_DISK_READ SIGNAL o

Rename

Figure 3 -3: Menu Displayed When Rename is Selected

Comment Delete All Oon

Lock
‘

Copy ‘ Delete

Before entering the new file name, you must delete the current file name.

3. To delete a character, press Bwletebutton on the front panel. This deletes
the character right before the cursor. The cursor can be moved with the front
panel+ and— buttons.

Now, input the new file name.
4. Use the general purpose knob to select a character.

5. Press the front pan®ALUE button. The selected character is inserted
immediately before the cursor blinking in the file name input column.

6. Repeat Steps 4 and 5 until the entire name has been entered. Up to 8
characters can be input.

NOTE. The following cannot be used as file nan@&sOCK, CON, AUX,

COM1, COM2, LPT1, LPT2, LPT3, NUL, andPRN. Also, the “”,“*”, and

“+” characters in the character menu can not be used in file names and cannot
be selected.

7. To enter the file name, selgdtK. To cancel that file name, selécancel
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3-10

WhenO.K. is selected, the file is saved into internal memory with the
changed file name and displayed in the file list on the CRT screen. Select
O.K. or Cancelto return to the initial menu.

NOTE. If there is already a waveform file in internal memory with the name the
compiled waveform file will be given, a message is displayed asking if you are
sure you want to overwrite the old file. Overwriting erases the data in the old
file.

Comment Input. SelectComment to input a comment. The input method for the
comment is the same as that R@nameabove. The comment may be up to 24
characters long. All the characters in the character menu can be used.

Copying a File. SelectCopy to display a menu for inputting the copy destination
file name. The input method for the file name is the same as tHRéf@me
above.

Deleting a File. SelectDeleteor Delete All to delete unnecessary fild&elete
deletes files in internal memory one at a tilelete All deletes all the files in
internal memory.

1. Use the general purpose knob to select the file to be deleted from the file list
in the initial menu.

2. SelectDeletefrom the bottom menu. This instrument asks you if you are
sure you want to delete the selected file. See Figure 3 -4.

AWG2021 User Manual

Download from Www.Somanuals.com. All Manuals Search And Download.



EDIT Menu

GPIB Continuous mode Stopped
Catalog : Memory Free : 1574KB
MName  Type  Size Date & Time Comment "]
] WEN 40948 04-02-01 00:01

DMP_SIN EQU 842 94-02-01 00:01 DAMPED SINE WAVE
DMP_SIN WFM 3948 94-02-01 60:01

DOPSKI  WFM 66484 94-02-01 00:03 PI/4DOPSK In phase signa
DOPSKQ  WFM 66484 94-02-01 06:03 PI/4DOPSK Quadrature pha

D_EXP EQU 764 94-02-01 00:00 DOUELE EXPONENTIAL PULSE
D_EXP WFM 20048 94-02-0

FM EQU

FM WFM

GAUSS_P EQU
GAUSS_P  WFM
LIN_SWP EQU

Are you sure you want to
H;,E—%EE EEH delete "LORENTZ.WFM" ?
3 WEM Cancel
EQU
WEM
MDSK_RD  WFM 5 — —————
MDSK_WR  WFM 1972 94-062-01 00:19 M_DISK_WRITE PULSE 0K,
NYOQUIST  EQU 842 94-02-01 00:01 NYQUIST PULSE
Lock
Rename | Comment Copy DN Delete All on

Figure 3 -4: Menu Displayed When Delete is Selected

If you selectO.K. from the side menu, the file is deleted. If you decide not to
delete the file, sele@ancel When eithe©.K. or Cancelis selected, the
system returns to the initial menu.

Locking and Unlocking  SelectLock to lock or unlock a file. When the file is locked, it is not possible to
Files delete the file or change the file name or the comments for that file.

NOTE. While a locked file can have its output parameters changed with the
SETUP menu, the original output parameters are retained. Thus, when the
locked file is loaded again into waveform memory, the original parameters are
set again.

1. Use the general purpose knob to select the file to be locked from the file list
in the initial menu.

2. Press thé.ock bottom menu button. The selected file is locked @nds
selected for th&ock label. Locked files have “*” next to their names in the
display. See Figure 3 -5.
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GPIB Continuous mode Stopped
Catalog : Memoty Free : 1574KB
MName  Type  Size Date & Time Comment "] .
HPEBS15  SEQ 944 04-02-01 00:25 SE()_WFM PRES+#8 Edit
AM EQU 342 04-02-01 00:01 AMPLITUDE MODULATION
*Ah WM 40948 04-02-01 00:01
DMP_SIN EQU 342 04-02-01 00:01 DAMPED SINE WAVE N
*DMP_SIN WFM 8948 94-02-01 60:01 ew

DOPSKI  WFM 66484 04-02-01 00:03 PI1/4DOPSK In phase signa Waveform
DOPSK)  WRM 66484 94-02-01 00:03 PI/4DOPSK Quadrature pha

D_EXP EQU 764 94-062-01 00:00 DOUBLE EXPONENTIAL PULSE
D_EXP WFM 20048 94-02-01 0000 Mew
FM EQU 764 94-62-01 90:01 FREQUENCY MODULATION .
*FM WM 4948 94-02-01 00:01 Equation
GAUSS_P EQU 686 94-062-01 00:00 GAUSSIAN PULSE
LIN_SWP EQU 764 94-02-01 00:01 LINEAR FREQUENCY SWEEP Meaw
sLIN.SWP WFM 32048 94-62-01 00:01 Sequence
LOG_SWP EQU 842 94-82-01 00:01 LOG FREQUENCY SWEEP
*LOG_SWP WFM 44048 94-92-01 0001
LORENTZ EQU 686 94-02-01 00:00 LORENTZ PULSE More
*LORENTZ WFM 2048 94-92-01 00:00
MDSK_RD  WFM 2484 04-02-91 00:19 M_DISK_READ SIGNAL 10of2
Lock
Rename |Comment | Copy Delete | Delete All ‘
Off

Figure 3 -5: Menu Displayed When Lock is Selected

3. SelectDeletefrom the bottom menu. Check to make sure that the words
“File locked is displayed in the message area to indicate that it is not
possible to delete the file.

4. If you press thé.ock bottom menu button again, the file is unlocked and
Off in theLock label is displayed inverted. Files on a floppy disk or in
NVRam can be locked/unlocked in the same manner wit Thel TY
menu.

Expanding a Sequence  The “Expand SEQ into WFM” item is displayed when a sequence file has been
File into a Waveform File  selected from the file list in the initial menu. It is used to expand a waveform
created from a sequence file (.SEQ) into a waveform file (WFM).

1. SelectMore from the side menu in the initial menu to display the second
page of the side menu.

2. Using the general purpose knob, select a sequence file (the file name should
end in.SEQ) from the file list in the initial menu. Thé&Xpand SEQ into
WFM " item will appear in the side menu.
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3. SelectExpand SEQ into WFM from the side menu. You will be asked to
provide a name for the resulting waveform file. See Figure 3 -6. If necessary,
change the default name. See “Renaming a File” described above.

GPIB Continuous mode Stopped

Catalog : Memory Free : 1574KB

Name Tvne Size Date & Time Comment
#PRBS15  SE
[]

E
#AM WH
DMP_SIN E
#DMP_SIN  WH
DOPSKI  WH
DOPSKOD  WH
D_EXP E
D_EXP W
M E
WWH

E

WWH

E

W

E

WH

E

=]
(L=l
= =T

#FM
GAUSS_P
#GAUSS_P
LIN_SWP
#LIN_SWP
LOG_SWP
#LOG_SWP
LORENTZ
#LORENTZ  WFM 2948 94-02-01 00:00 O.K
MDSK_RD  WFM 2484 94-062-01 86:19 M_DISK_READ SIGNAL o

Expand #PRBS15.5EQ into [HPRBS1 | . WFM

YALLE

— : Insert character
— —3 Cancel
——/ : Move cursor

Rename | Comment Delete | Delete All Oon

Lock
Copy ‘

Figure 3 -6: Menu Display When Expand SEQ into WFM is Selected

4. Pres90.K. to confirm the file name. Pre€ancelto cancel the operation.

WhenO.K. is pressed, the sequence file will be expanded into a waveform
file and the initial menu will reappear. The name of the new file will be
added to the file list in the initial menu. If a waveform file with that name
already exists, you will be asked whether it is all right to overwrite the
existing file with the new data. Be careful when answering this query, as a
“yes” will cause the existing data to be deleted and replaced with the new
file. Pressing Cancel’ will cancel the operation and the initial menu will
reappear.
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Waveform Editor

Use the waveform editor to create or edit waveform files with the extension of
WFM . Waveform files contain waveform data, marker signal data, and the
waveform output parameters set with 8TUP menu. The waveform data
display formats are graphic, table, and timing. The editing functions displayed
depend on the data display format.

In the waveform editor, O to 4094 in 12-bit resolution on the vertical axis is
expressed as —1.0000 to +1.0000 (with 4095 as 1.0005). At this level, there is no
relationship to thémplitude/Offset setting in theSETUP menu used when the
waveform is output.

Entering the Waveform 1. PressEDIT in theMENU column. The initiaEDIT menu will appear.

Editor
dito 2. SelectEdit or New Waveform from the side menu.

Edit Use this command to select and edit an existing
waveform file (WFM)

New Waveform Use this command to create a new waveform file

As a result of the procedure described above, the waveform editor will
appear on the screen. The waveform editor can be displayed in one of three
formats: graphic, timing or table; the default setting is graphic display.
Figure 3 -7 shows an example in which an existing waveform file has been
selected.
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GPIB Continuous mode Stopped
1SIN QUL A 999 K99 [ gperation
1000 pts  Value 0.0000 m———— /2 | Uc-0 . 0064 P
1.0005 i
Cut
Copy
to Buffer
Paste

from Buffer

Draw...
~1.06000
MARKERT1 1
MARKERZ More
10f3
TS switch Cursor
oo | seting | o | ST ke

Figure 3 -7: Graphic CRT Display

In graphic display, the waveform is created or edited with the waveform
displayed in the waveform editor in graphic display. For details on the
different formats, see “Timing Display” and “Table Display”.

Opening and Selecting  Up to three waveforms can be displayed and edited in the waveform editor at the
Editing Areas  same time. This makes it easy to edit several related waveforms. Figure 3 -8
shows an example in which three waveforms are displayed. In this example, the
box around th&Vaveform2 area shows that this waveform is selected and is
currently being edited.
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GPIB Continuous mode Stopped
Tiowwswrwns L[ @ /A 999 R 999 Selects

1000 pts  Yalue 9.0000 p—————— /2 Uc-0. 0127 Open
' : : Waveform

EYXTITI TN /5]

=1.0000 1
MARKER1|1 |
MARKERZ 1 &

2:********0L_:] /999 R 999
1660 pts  Value 0.0000 p——— /2 [Uc-0. 0083 ETETTTLLRE

1.0005

Waveforn2

Waveforn3

— EEEEE T (5 ]
MARKER 1|1
MARKERE| 1

Toweees L0 A 0% R o0
1000 pts  Yalue 1.0000 p—————— /2 |L1c- 1. 0000

1.0005

-1.0000 '
MARKEF1 /1 ||
MARKEFE| 1 &

FZESER Switch Cursor

Selects : : Standard |Closes
Operatlon Zoom Settmg‘ Undo waveform write

Figure 3 -8: Waveform Editor With Three Editing Areas

When there is more than one waveform displayed in the waveform editor, the
following menu items will be added:

m  Cursor Link to... will be added to th&etting menu item. See Page 3 -34.
Cursor Link to.. Used to link the cursors in different editing areas.

®  Three additional commandsi(ltiple Copy..., Convolute.., Compare..)
will be added to th©peration menu item. See pages 3 -79, 3 -85 and 3 -88,

respectively.

Multiple Copy... Used to copy a waveform in one editing area that
has been designated with the vertical bar cursors
into another editing area (in the space designated
with the vertical bar cursors in that area), using the
interval specified with Interval.

Convolute... Used to perform convolution calculations for the
waveform in one area (in the space designated with
the vertical bar cursors) with the part of a waveform
in another editing area designated by the vertical bar
cursors in that area.
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Compare... Used to compare the waveform in the area desig-
nated by the vertical bar cursors with the waveform
in another editing area.

In this example, you will select three waveforms in the waveform editor. The
following procedure starts in the initiBDIT menu.

1. SelectNew Waveformfrom the side menu. The new waveform will be
displayed in area 1.

2. PressSelect/Openfrom the bottom menu. In the side menwdveform1”
refers to the waveform file in editing area 1.

3. SelectAnother Waveform from the side menu. A file list will appear,
allowing you to select the waveform file to be displayed in editing area 2.

The top item in the listNew Waveform) is used to create a new waveform
file. The subsequent items are the names of existing waveform files. See

Figure 3 -9.
GPIB Continuous mode Stopped
Tomnsrr@ NN A 999 R 009 [ Select/
1000 pts  Value 0.0000 m———— /2 | U 0.0000 Open
1.0005 | Show
Catalog
Select waveform Entry
9 Hew Waveform  [J
SAMPLE-1.WFM i
SAMPLE-2.WFM R
SAMPLE-3.WFM i
SAMPLE-4.WFM ;
SIHE.WFM i
Cancel
-1.0060
MARKER1/1 |
MARKER2| 1 T 0K
—
Select/ : : Standard |Close/
Qperation| Zoom Setting ‘ Undo waveform write

Figure 3 -9: Menu Display When Another Waveform is Selected

4. Using the general purpose knob, seletv Waveform. The new waveform
file created in this step will be assigned to editing area 2.
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5. SelectO.K. from the sub-menu. When this is doéaveform2 will be
added to the side menu and Waveform2 editing area will appear on the
screen. See Figure 3 -10.

GPIB Continuous mode Stopped
Toosswwons (1§ A 999 R 909 [ Select/
1000 pts  Value 0.0000 m—— /2 U 0.0000 Open

1. oees |
; Waveforml

wuwnrnns WEM

Waveform2

-1, poo0 i wxknsas WFN
MARKERT (1]
MARKERZ 1]

T UL A 099 R 559
1000 pts  Value 0.0000 m——————— /2 | U 0.0000

1. 2885

ie20e0) Another
MARKERz| 1] waveform
RS- Switch Cursor
Selects : : Standard |Close/
Operation| Zoom Setting ‘ Undo waveform write

Figure 3 -10: Waveform2 Added

6. SelectAnother Waveform from the side menu.

7. Using the general purpose knob, select a waveform file. In this example, we
will select an existing waveform file.

8. SelectShow Catalog Entryfrom the sub-menu. This allows you to check
the waveform for the selected file on the screen. See Figure 3 -11.
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SINE.WFM

1.0

-1.0 1000 Points

Figure 3 -11: Menu Display When Show Catalog Entry is Selected

9. SelectContinue from the sub-menu.

10. SelectO.K. from the sub-menwVaveform3 will be added to the side menu
and thewaveform3 editing area will appear on the screen. See Figure 3 -12.

GPIE Continuous mode Stopped
Tiswsrrrrs 1[0 A 999 Rl 999 Select/
1000 pts  Value 0.0000 p—————— '/ |Ll¢ 0.0000 Open

1.0005

Waveforml

wagmmnns WEN
-1.0000

MARKER1
MARKEFRZ)

PR ;_E A 090 Rl Waveform2

1000 pts  Value 0.0000 m—————— /2 (U¢ 0.0000| | sessasss WM

1.0005

Waveforn3

SINE. WFM

3:SINE QL A 909 R 999
1000 pts  Value 0.6000 m————— /2 | U0 . 0064

1.0005

=1.0000
MARKER1| 1
HMARKEREZ 1 §

FEESOR - Switch Cursor

Select/ - - Standard |Close/
Operation| Zoom Setting ‘ Undo waveform write
Figure 3 -12: Waveform3 Added
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The three waveform item¥®\aveform1, Waveform2 andWaveform3) will be
displayed in the side menu. You will select the waveform to be edited from these
items.

11. Selectwaveform2 from the side menu. A box will appear around the editing
area to indicate that this waveform has been selected.

To close a waveform, once again select YWaveform from the side menu and
then selecClose/Write from the bottom menu. See “Saving Files and Exiting
the Editor” in this section.

Saving Files and Exiting  When you seledtlose/Write from the bottom menu, the newly created or edited
the Editor file currently selected in the side menu will be saved to the instrument’s internal
memory and the waveform editor will disappear.

NOTE. The procedure for saving files and exiting the editor is the same for all
editors. The only difference is that @se/Writeitem in the waveform editor
changes tdxit/Write in the other editor. (The wordClosé€ is used in the
waveform editor because more than one waveform is opened in this editor.)

SelectClose/Write from the bottom menu to display a side menu containing
Write and Close, Close without Writing, andWrite menu items. These
functions are explained next.

Write and Close. When a new file is created, if you sel®¢tite and Close, a
menu for naming the file is displayed. Input the file name, then sel&ctfrom
the sub-menu. The file is saved into internal memory with that name and the
system returns to the initial menuQancelis selected, the input file name is
canceled and the system returns to the editor.

When you exit the editor after editing an existing file and you s@leit¢ and

Close the menu for naming the file is not displayed. Instead, the system
immediately returns to the initial menu and the file created in internal memory is
saved with the existing file name.

Close without Writing. When this item is selected, the system returns to the initial
menu without saving the created or edited file to internal memory. In this case, a
message asking you if it is ok to erase the created data is displayed on the CRT
screen. Reply.K. or Cancel

Write. WhenWrite is selected, the file name menu is displayed. If you input or
change the file name, then select the sub-n@@iu item, the created or edited
waveform data is saved into internal memory with that file name and the system
returns to the editor it has been in. If the file name is changed, the old file is left
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as is and a new file is created with the new file name. If you sesewtel the

input file name is canceled and the system returns to the editor without saving
the data into internal memory. Although the created or edited data is not saved at
this time, it is retained for further editing.

Naming a File = When saving a newly created file, a file name must be created. The menu for
creating a file name is the same for all the editors.

1. SelectClose/Write from the bottom menu.

2. SelectWrite and Close from the side menu. Figure 3 -13 shows the menu
with the file name.

GPIB Continuous mode Stopped

Tswwmsres ([0 A 999 R %99 [ Closer
1000 pts  Yalue 0.0000 Value-0.0127 write

1.9905.; /_‘\ /_‘\

ABCDEFGHI
KLMNOPOQRS
UVWXYZ 4%
O I (L
012345678

[{=T

waveform Name = [:| WM

WALUE
— : Insert character

— —3 Cancel
-1.0006 —/ T Move CUrsor
MARKER1 ]
MARKER2/1] g oK.
Select/ . . Standard |[efaf{F
Open Operation| Zoom Setting ‘ Undo waveform

Figure 3 -13: Menu With File Name

NOTE. When no editing has been performed in the editor, selectingriteeand
Closeitem will not cause the menu used to enter the file name to appear; the
initial menu will reappear instead.

Now, input the file name.

3. Use the general purpose knob to select a character.
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BECDEFGHI J| @
LMNOPQRST
WWXYZ #8%
(} -QA_~
123456789

4. Press the front pan®ALUE button. The selected character is inserted
immediately before the cursor.

waveform Name = § ].wFM

5. Repeat Steps 3 and 4 until the entire file name has been entered. In this
example, we will enter the nans&aMPLE.

waveform Name = JWFM
Up to 8 characters can be input. To delete a character, press the Delete button

on the front panel. This deletes the character right before the cursor. The
cursor can be moved with the front paseland— buttons.

NOTE. The following can not be used as file nan@&sOCK, CON, AUX,
COM1, COM2, LPT1, LPT2, LPT3, NUL, andPRN. Also, the “ " and“*” and

“+" characters in the character menu can not be used in file names and can not
be selected.

6. To enter the file name, selgdtK. To cancel that file name, selé&cancel
from the side menu.

WhenO.K. is selected, the file will be saved to the internal memory under
the file name that has been entered and the initial menu will reappear. The
new file name will be displayed in the file list in the initial menuCéncel

is selected, the name that has been entered will be disregarded and the editor
screen will reappear.

NOTE. If there is already a waveform file in internal memory with the name the
complied waveform file will be given, a message is displayed asking if you are

sure you want to overwrite the old file. Overwriting erases the data in the old
file.
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Graphic Display

AWG2021 User Manual

In graphic display, the waveform is displayed in graphic form in the waveform
editor and it is created or edited in that form. The horizontal axis indicates time or
number of points, while the vertical axis indicates the levels. Waveforms are
displayed at each data point in 12-bit resolution. On the beneath the waveform, the
on/off state of the marker signal is displayed in timing form. All editing operations
are performed between the two vertical bar cursors.

Figure 3 -14 is a diagram showing the menu structure for the waveform editor in
graphic display. This is not a complete list; for a complete list, see the diagram at
the beginning of the section on each menu. An ellipsjsiéxt to an item in the

side menu indicates that there is a sub-menu below that item listing additional
choices. Commands in the sub-menu are executed wittxdwutecommand;
whenGo Backis selected, the sub-menu disappears and the side menu
reappears.
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Bottom Menu Side Menu Sub-Menu
Waveform1
_ Waveform2  *
Select/Open 4E Waveform3
Another Wavef
Waveform Editor nother Waveform
— Cut
— Copy to Buffer

— Paste from Buffer Add Draw Point
raw Poin
—

Delete Draw Point
L Smooth

— Shift
L— Value
Scale
Factor
— Scale... |: New Size *2
Origin  *2
— Invert... Invert
L Cli — Clip
Cllp L Level
Marker
Set High
Set Low
Set Pattern
— Insert Other Waveform ——  — Show Catalog Entry

— Draw...

— Shift...

— Marker...

—— Operation

— Single Waveform Math... ——— Type

Add
— Dual Waveform Math... 4E Sub
Mul

Show Catalog Entry

. . Source
— Multiple Copy... 4‘: Interval

— Convolute... *1 Source

. — Source

— Compare... ' Hysteresis

L— Set Result to
— Type

— Region Shift... Shift Scale Value
L— Config...

Figure 3 -14: Waveform Editor Graphic Display Menu Structure
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il

*2

*3

*4

*5

*6

— Zoom

Bottom Menu Side Menu Sub-Menu

Horizontal Zoom in
Horizontal Zoom out ™3
Horizontal Zoom fit ~ *3
Horizontal Pan  *3

Vertical Zoom in
Vertical Zoom out  *4
Vertical Zoom fit ~ *4
Vertical Pan *4

Waveform Points

Timing
L Table

View type...

Horiz.Unit
Clock *5

Cursor Link to... *14E

Grid

Setting
Waveformx
Waveformxx
Link Off

Undo

Type

Cycle *6
Frequency *6
Amplitude

Offset

Write and Close
Close without Writing
Write

Standard
Waveform

Close/Write 4E

Another Waveform under Select/Open in the bottom menu appears when another editing area has been
edited.

If Horizontal is selected for Scale in the sub-menu, New Size appears; if Vertical is selected, Origin
appears.

The Horizontal Zoom in item under Zoom in the bottom menu item appears when the waveform on the
screen has been zoomed in the horizontal direction.

The Vertical Zoom in item under Zoom in the bottom menu appears when the waveform on the screen
has been zoomed in the vertical direction.

This item appears when Time has been selected for Horiz. Unit in the side menu.

If Point is selected for Horiz. Unit under Setting in the bottom menu, Cycle appears; if Time is selected
for this item, Frequency appears.

Figure 3 -14: Waveform Editor Graphic Display Menu Structure (Cont.)
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Menu Functions  The following list describes the functions for each of the menu items and gives
the number of the page on which you can find a more detailed explanation of that

item.

Table 3-2: Menu Functions

3 -26

Menu Function Page

Select /Open Opening and selecting the editing area 3-15

Operation Editing waveforms in graphic display 3-41
Cut Cutting waveforms 3-43
Copy to Buffer Copying waveforms 3-44
Paste from Buffer Pasting waveforms 3-44
Draw... Draw function 3 -46
Shit... Shift function 3-49
Scale... Scaling function 3-52
Invert... Invert function 3-55
Clip... Clip function 3-56
Marker... Setting a marker 3-57
Insert Other Waveform Inserting other waveforms 3-60
Single Waveform Math... Single waveform calculations 3-63
Dual Waveform Math... Calculations with other waveform data 3-68
Region Shift... Specified region shift 3-7
Multiple Copy... Convolution calculations 3-85
Convolute... Comparing waveforms 3-88
Compare...

Zoom Zooming waveforms 3-92

Setting Settings for the waveform to be edited 3-28
View type... Selecting the waveform data display 3-29
Waveform Points format 3-29
Horiz. Unit Setting waveform point count 331
Clock Setting horizontal axis units 3.3
Cursor Link fo... Setting clock frequency 3.34
Grid Linking the vertical bar cursors 3.35

Displaying a grid in the editing area
Undo Canceling function execution 3-2
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Table 3-2: Menu Functions (Cont.)

Menu Function Page
Standard Waveform Creating a standard function waveform 3-37
Close/Write Saving files and exiting the editor 3-20

Graphic Display Screen  The general graphic display is shown in Figure 3 -15. A description for each
callout follows.

A AR

GPIB Continuous mode
© R r L

trressens @ URE] A 90 R 58 ( gperation
1000 pts Value-0.1470 EfEmm Value 0.2262 P
9.5002
o—r a
Copy
to Buffer
8 -
O Paste

from Buffer

@x Draw...
-0.50082 C @
MARKER1 @ : -
C MARKER2 B More

10f3
FEEEE: Switch Cursor
Select/ i ; Standard |Close/
Open zoom setting Undo Waveform Wwrite
Figure 3 -15: Graphic Display Screen
(1) File Name The name of the waveform file being edited. The number

preceding the file name indicates the sequential number of that
editing waveform. In this editor, up to three waveforms can be
displayed and edited at the same time. If the name has not
been set, ¥*******is displayed.

(2L Shows the left vertical bar cursor position time or point value
Value (L) and the vertical level (Value). When the cursor value is

displayed inverted, this means the cursor value can be

changed with the general purpose knob or numeric keys.
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B A

Shows the time or point count between the left and right
vertical bar cursors.

(4) Horizontal Scroll
Indicator

When the display is magnified horizontally with Zoom, this
indicator is displayed to show where waveform point positions
are in the CRT display area. The area displayed on the CRT is
shown with inverted display.

(5) R
Value

Shows the right vertical bar cursor position time or point value
(R) and the vertical level (Value).

(6) No. of Waveform Points

Shows the number of points in the waveform being edited.

(7) Top Waveform Level

Shows the top level for the waveform data displayed on the
CRT.

(8) Vertical Scroll Indicator

When the display is magnified vertically with Zoom, this
indicator is displayed to show where the CRT display area is in
terms of the vertical axis full scale. The area displayed on the
CRT is shown with inverted display.

(9) Bottom Waveform Level

Shows the bottom level for the waveform data displayed on the
CRT.

(10) Marker

Shows the timing for the marker signals 1 and 2. The number
to the right of the word “MARKER” indicates the state value for
the marker at which the active vertical bar cursor (the one
displayed with a solid line) locates.

(11) Left Vertical Bar Cursor

The active cursor is displayed with solid lines and the
non-movable is displayed with broken lines. The left cursor
indicates the left starting point for editing.

(12) Right Vertical Bar
Cursor

Indicates the right end point for editing.

(13) Button Operations

This area shows how the front panel buttons operate in this
menu.

FEESOR . Switch Cursor

Press the CURSOR button to toggle the active vertical bar
cursor between left and right.

FURSOR: Move Cursor

The vertical bar cursor can be moved by pressing the
CURSOR button.

Settings for the Waveform Before waveform data is created, you must us&#teng item in the side menu
to be Edited  to select the environment for editing. The following settings are available:

View type...
Waveform Points
Horiz. Unit

Clock

3-28

Selecting the waveform data display format
Setting waveform point count

Setting horizontal axis units

Setting clock frequency
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Cursor Link to... Linking the vertical bar cursors
Grid Displaying a grid in the editing area

NOTE. These settings are the same in all display formats (graphic, timing and
table).

In the following section, each of these items will be discussed in detail.

Selecting the Waveform Data Display Format. The View type...item allows you to
set the display format for the waveform data. There are three choices: graphic,
timing and table. The following diagram shows the menu configuration.

Graphic
. . Timing
Setting (More 1 of 2 View type...
g { ) Viewtyp AETable
Go Back

When you open the waveform edit@taphic display is selected as the default
option. If you want to change the display format, seBstting from the bottom

menu and theRiew type from the side menu, then select the desired format
(Timing or Table) from the sub-menu. Pressing e Back button cancels the
operation and causes the side menu to reappear. See page 3 -96 for a discussion
of timing display and page 3 -129 for a discussion of table display.

Setting Waveform Point Count. Waveform Points sets the number of points for
waveform data. The following diagram shows the menu configuration.

Setting (More 1 of 2) — Waveform Points

The following formula is used to derive the number of points per period for the
waveform to be created:

Clock frequency
Frequency of output waveforms

No of points =

For example, for output of a 20 kHz sine wave, setting the clock frequency to
20 MHz will result in a waveform point value of 20 MHz / 20 kHz = 1000
points.
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When you create a new waveform file, the waveform point size is set to the
default value of 1000. Technically, you can change this size to any value up to
262,144 points and edit the waveform data as desired. However, due to hardware
limitations, the waveform point size on this instrument is limited to 64 — 262,144
points and to the multiple of 8. In the event that you have edited the data to a
waveform point size outside this range, you will be given an opportunity to
change to the nearest allowable size (in other words, 64 — 262,144 points and the
multiple of 8) when you save the file.

®  When the waveform point size is less than 64 points:

For example, if the waveform point size is 10 points, the following message
will appear:

The data size does not fit to this instrument.
size = 10 < 64 (Minimum)
Please select action.

The following items will be displayed in the side menu:

Append 0 “0” (7FF) values will be added after the data until a
size of 64 points is reached.

Expand The data will be interpolated and expanded to make
it 64 points.

Expand with Clock  The data will be interpolated and expanded to make
it 64 points, and the clock will be speeded up to the
same degree.

Cancel The operation will be canceled and the editor screen
will reappear.
Leave as itis The operation will be canceled and the data will be

written as is. The file that has been created cannot be
output on this instrument.

®  When the waveform point size is not the multiple of 8:

For example, if the waveform point size is 500 points which is not a multiple
of 8, the following message will appear:

The data size does not fit to this instrument.
It must be multiple of 8.
Please select action.

The following items will be displayed in the side menu:
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Append 0 “0” (7FF) values will be added after the data until a
size of a multiple of 8 is reached.

Expand The data will be interpolated and expanded to make
it a multiple of 8.

Expand with Clock  The data will be interpolated and expanded to make
it a multiple of 8, and the clock speed will increase

proportionately.

Cancel The operation will be canceled and the editor screen
will reappear.

Leave as itis The operation will be canceled and the data will be

written as is. The file that has been created cannot be
output on this instrument.

Select the appropriate command from the side menu and change the waveform
point size.

If the data point count is set longer than the current waveform data, new points
with a value of zero are added at the right end of the waveform. On the other
hand, if the data point count is set shorter than the current waveform data, points
are deleted from the right end.

To set the waveform point value to 512:

1. SelectSetting from the bottom menu.

2. SelectWaveform Pointsfrom the side menu.

3. Use the numeric keys or the general purpose knob to enter a value of 512.

In the case of the numeric keys, préss, 2 andENTER in that order.

Setting Horizontal Axis Units. Horiz. Unit sets the units for the horizontal axis for
the displayed waveform in either time or number of points. The following
diagram shows the menu configuration.

Point
Setting (More 1 of 2) —— Horiz. Unit {
Time

Each time theadoriz. Unit button in the side menu is pressed, the units toggle
betweernTime andPoint. WhenTime is selected, th€lock item is added to the
side menu and the clock frequency can be set.
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Time Sets the horizontal axis unit to time. The cursor
position data at the top of the CRT is displayed in
time and data can be edited in time units.

Point Sets the horizontal axis unit to points. The cursor
position data at the top of the CRT is displayed in
points and data can be edited in points.

In Figure 3 -16, the display on the left shows the horizontal axis unit set to
Point, while the display on the right shows this value sdtitte.

Horiz, Unit Horiz. Unit
uinl Polnt
Time
Tiexsrses | 250 NG R 754 Tiamamsasn [ 2.50U§ A 5.0BUS R 750§
1066 pts  Yalue B.6868 : Value B.6668 1686 pts  ‘alue B.0980 z ¥a lue B,00809
1.9685 : 1.9685 H :

-1.0600 E -1.0608

NARKER1 @ NARKER1
NARKER2 0 : NARKERZ 0

Figure 3 -16: Setting the Unit for the Horizontal Axis

When the horizontal axis unit is changed, even if you switch to table or timing
display mode, the horizontal axis there is changed too.

Setting Clock Frequency. When the unit of the horizontal axisTisne, the clock
frequency can be set. The following diagram shows the menu configuration.

Setting (More 1 0of2) ~— Horiz. Unit (Time) —  Clock

SelectClock from the side menu to set the clock frequency. This parameter
determines the time between the data points (the inverse of the clock frequency).
For example, when the maximum clock frequency on the AWG2021 is set to

3-32 AWG2021 User Manual

Download from Www.Somanuals.com. All Manuals Search And Download.



EDIT Menu

250 MHz, waveform data can be edited at a resolution of 4 ns. Figure 3 -17
shows theSetting menu forClock.

GPIB Continuous mode Running
Towwwxxsss L[ 5.00uS A 10, 00us R 15.00us Setting
1000 pts  Value 0.06000 m——————— /2 U 0.0000
1.0005 E : waveform
Points
1000
Yiew type...
Graphic
Horiz. Unit
Point
: Clock
~1.0000 5. 60MHzZ
MARKER1 B| M
MARKER20 ore
1o0f2
TR Move Cursor
Selects ; ; Standard |Close/
Open Operation| Zoom Setting ‘ Undo waveform write

Figure 3 -17: Menu Displayed When Clock is Selected

1. SelectSetting from the bottom menu.

2. Press thédoriz. Unit button in the side menu to sel@amne.
3. SelectClock from the side menu.
4

Input the clock frequency with the numeric keys or the general purpose
knob.

The default setting for clock frequency is 100 MHz. The clock frequency set in
this process will be displayed in th@ernal Clock item in theSETUP menu

via the waveform file. When the clock frequency is changed, even if you switch
to table or timing display mode, the clock frequency there is changed too.

Linking the Vertical Bar Cursors. The Cursor Link to... item appears when two or
more waveforms are being edited simultaneously. This item is used to link the
movement of the vertical bar cursors in different editing areas. For example,
when the cursors in editing area 1 are linked to those in editing area 2, moving
the one of the cursors in editing area 1 will cause the corresponding cursor in
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editing area 2 to move the same distance. The following diagram shows the
menu configuration.

Waveform x

) . Waveform xx
Setting (More 2 of 2) — Cursor Link to ... Link Off

Go Back

Figure 3 -18 shows a display in which two editing areas have been created and
Cursor Link to... in the sub-menu has been selected.

GPIB Continuous mode Running
Towwswsres L[ 258 A 500 R 750 Settin
1000 pts  Yalue 9.0000 m———————— /2 U 0. 0000 9
1.0065 : ;

Waveforni

suwngnnn WEM

=1, Q@20
MaREKERT @1
MaRKERZE (21

S RCTCTIT I T 455 v orIEEE

1000 pts  Value 9.0000 m——————(—/3 [Uc 0.0000 Link Cff
1.0005 ;

Go Back

=1, Q220
MEREKERT 81
MaRKERE (@1

EHRSIE . Switch Cursor

Select/
Open

Close/
Write

Standard

Operation waveform

Zoom Setting ‘ Undo

Figure 3 -18: Sub-Menu Showing Cursor Link to... Selected

The 1+ at the top of editing area 2 indicates that this area has been linked to
editing area 1.

In the following procedure, you will link the vertical bar cursors in editing area 2
(Waveform2) to the ones in editing areaWgveforml) while editing area 1 is
being edited.

1. SelectSelect/Openfrom the bottom menu.
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SelectWaveform?2 from the side menu.
SelectSetting from the bottom menu.

SelectMore 1 of 2from the side menu and then sel€atsor Link to....

a > w DN

SelectWaveform1 from the sub-menu+ will appear at the top of editing
area 2.

SelectGo Backfrom the sub-menu. Theetting side menu will reappear.
SelectSelect/Openfrom the bottom menu.

SelectWaveforml from the side menu.

© ©®© N o

Press the front pan€lURSOR button.

10. Using the general purpose knob, move the active vertical bar cursor in
editing area 1 and check to make sure that the vertical bar cursor in editing
area 2 moves to the same degree.

In the following procedure, you will unlink the editing areas that you linked in
the previous example while the waveform in editing area 1 is being edited.

1. SelectSelect/Openfrom the bottom menu.

2. SelectWaveform?2 from the side menu.

3. SelectSetting from the bottom menu.

4. SelectMore 1 of 2 from the side menu and then seléatsor Link to....
5

SelectLink Off from the sub-menu. The link will be canceled andltheat
the top of editing area 2 will disappear.

Displaying a Grid in the Editing Area. This item is used to display a grid in the
editing area to make it easier to edit the waveform. The following diagram shows
the menu configuration.

Off
Setting (More 2 of 2) = Grid [
L On

Figure 3 -19 shows an example of an editing area with the grid set to On.
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GPIB Continuous mode Running
BT | p— N R 759 [ settm
1000 pts  Value 0.0000 m—————— /2 | U 0.0000 d
1.0005 : :

Grid
: ! Off

-1.0000
MARKER1 B| : i v
MARKER2 B|

20f2

TS Move Cursor
st [operaton| zoom [EENR o | St s

Figure 3 -19: Grid Set to On

1. SelectSetting from the bottom menu.
2. SelectMore 1 of 2from the side menu.

3. Press thé&rid button in the side menu and sel@ct. A grid will appear in
the editing area.

NOTE. Grid On/Off can be set same as timing and table display. However, grid
display is only effect in graphic display.
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Creating a Standard  When you select th&tandard Waveform item, a function waveform is created
Function Waveform in the area between the specified vertical bar cursors, or a waveform is created
through calculation of the original waveform and a function waveform.

When you selecdtandard Waveform from the bottom menu, the following

items are displayed in the side menu. Some of the items will change depending
on the settings. For example, if you pr&ssting in the bottom menu andoriz.

Unit in the side menu and then selBcint, theCycle item appears in the menu;

if you pressSetting andHoriz. Unit and selecTime, theFrequencyitem

appears in the menu.

Type Select the type of function waveform
Cycle Set the cycle

Frequency Set the frequency

Amplitude Set the amplitude

Offset Set the offset

Execute Execute the process (draw the waveform)

In the following section, each of these items will be discussed in detail.

Selecting Function Waveform Type and Calculation Method. The Type item is used

to select the type of function waveform and the calculation method to be created.
There are six choices for waveform type and three choices for calculation
method, making a total of 18 different ways in which this item can be set.

Type of Function Waveform Calculation Method
Sine wave(Sine) Substitute
Triangle wave(Triangle) Add(Add)
Square wave(Square) Multiply (Mul)
Ramp wave(Ramp)
Noise wave(Noise)
DC(DC)
For example:
Sine The data between the vertical bar cursors is replaced by a
sine wave
Add Sine A sine wave is added to the data between the vertical bar
cursors
Mul Sine The data between the vertical bar cursors is multiplied by a
sine wave
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Setting the Parameters for Function Waveforms. The following parameters can be
set for each type of function waveform designated withT{ipe command.

Note, however, that onlixmplitude andOffset can be set for Boise

waveform, while onlyOffset can be set for BC waveform.

Cycle 0.1 to 100,000 (in 0.1 increments)

Frequency 2 Hz to f/ 5 (f =Clock frequency set witlsetting menu
item

Amplitude +2.0005 (if set to a negative number, the wave form will
haveinverse polarity)

Offset —1.0000 to +1.0005

Procedure 1: Creating a Sine Wave. In this example, you will replace the data
between the vertical bar cursors with a sine wave. The procedure begins at the
initial menu level.

1.
2.

3-38

SelectNew Waveform from the side menu in the initial menu.
SelectStandard Waveform from the bottom menu.

Check to make sure that the left and right vertical bar cursors are all the way
to the left and right, respectively, to encompass the entire editing area. If they
are not, use the general purpose knob to set them in this manner.

Press thdype button in the side menu and selSate

SelectCycle from the side menu. Use the numeric keys or the general
purpose knob to set the number of cycles for the sine wave to 2.

SelectAmplitude from the side menu. Use the numeric keys or the general
purpose knob to set theppamplitude for the sine wave to 1.

SelectExecutefrom the side menu.

WhenExecuteis selected, the sine waveform is created between the vertical
bar cursors with the set parameters. See Figure 3 -20.
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GPIB Continuous mode Stopped
Tiowwswrwns L[ @ /A 999 R 999 Standard
1000 pts  Yalue 9.0000 m——————— /2 [Uc-0. 0064 waveform
1.0005 ] Type
Sine
Cycle
2.0
Amplitude
1.0000
Offset
~1.0000 0.0000
MARKERT 1 i
MARKER21 i Execute
SOESTR Move Cursor
Select/ ; ; Standard |[e[sl{:Fg
Open Operation| Zoom Setting ‘ Undo write

Figure 3 -20: Creating a Sine Wave

Procedure 2: Adding a Waveform to Existing Data. In this example, you will add
noise to the sine wave you created in Procedure 1. The procedure starts from
where you left off in Procedure 1.

1. SelectType from the side menu. Turn the general purpose knob or press the
Type button in the side menu and seladd Noise

2. SelectAmplitude from the side menu. Using the numeric keys or the
general purpose knob, set thp pmplitude for the noise to 0.1.

3. SelectExecutefrom the side menu.

When you seledExecute a noise waveform will be added to the sine wave
displayed between the left and right vertical bar cursors. See Figure 3 -21.
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1.0605

-1.0000 |

Figure 3 -21: Adding Noise to the Sine Wave

NOTE. Portions of the waveform that protrude outside the editing area when the
other waveform is added will be clipped.

Procedure 3: Multiplying Waveforms. In this example, you will multiply the sine
wave you created in Procedure 1 by another sine wave with a different frequency.
The procedure starts from where you left off in Procedure 2.

1. SelectUndo from the bottom menu. This will eliminate the noise waveform
added in Step 2.

2. SelectType from the side menu. Turn the general purpose knob or press the
Type button in the side menu and selghutl Sine.

3. SelectCycle from the side menu. Using the numeric keys or the general
purpose knob, set the number of cycles for the sine wave to 30.
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4. SelectAmplitude from the side menu. Using the numeric keys or the
general purpose knob, set the p-p amplitude for the sine wave to 1.

5. SelectExecutefrom the side menu.

When you seledExecute the sine wave between the vertical bar cursors
will be multiplied by the different frequency sine wave. See Figure 3 -22.

1.5 ! 1.8865 |

Figure 3 -22: Multiplying Sine Waves

Editing Waveforms in  WhenOperation is selected with the waveform editor set to graphic display, it is
Graphic Display  possible to edit the waveform data in various ways.

The side menu has three pages. Sélere to switch the side menu to the next
page. The following is a list of the items in the side menu and their functions.

Cut Cutting waveforms
Copy to Buffer Copying waveforms
Paste from Buffer Pasting waveforms
Draw... Draw function
Shift... Shift function
Scale... Scaling function
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Invert... Invert function

Clip... Clip function

Marker... Setting a marker

Insert Other Waveform Inserting other waveforms

Single Waveform Math...  Single waveform calculations

Dual Waveform Math....  Calculations with other waveform data
Region Shift... Specified region shift

When editing two or more waveforms simultaneously, three more items are
added to the side menu (and the size of the menu increases to four pages).

Multiple Copy... Multiple copy
Convolute... Convolution calculations
Compare... Comparing waveforms

ltems with “..” have further low-level side menus, called sub-menus.

Setting Editing Areas. The editing operations available undveration are all
performed in the editing area located between the left and right vertical bar
cursors. Before beginning the editing process, you should define the editing area
using the following procedure.

1. SelectOperation from the bottom menu.

2. Press th€URSOR button on the front panel to make the left vertical cursor
active (solid line).

3. Using the numeric keys or the general purpose knob, move the left cursor to
the starting point for the editing operation you wish to perform.

4. Press th€ URSOR button on the front panel again to make the right vertical
cursor active (solid line).

5. Using the numeric keys or the general purpose knob, move the right cursor
to the endpoint for the editing operation you wish to perform.
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GPIB Continuous mode Stopped
Toewsswnns ([ 250  A500 OFMENES | operation
1000 pts  Value 0.0000 m——————— /2 L 0.0000 P
1.0085 ;
Cut
R — Starting point
i Copy
] to Buffer
Endpoint ——»
Paste
from Buffer
4— Editing area —» Draw...
-1.0000 ’
MARKER1 6| .
MARKER2¢) ore
10f3
TSR Switch Cursor
Select/ i ; Standard |Close/
QOpen Zzoom Setting ‘ Undo waveform Write

Figure 3 -23: Defining the Editing Area

Subsequent editing operations will be performed in the area that you have set
between the left and right vertical bar cursors.

The following section will describe each of the items in the side menu in detail.

Cutting Waveforms. Cut is used to remove a portion of the waveform from the
editing area. The following diagram shows the menu configuration.

Operation (More 1 of 3) — Cut

Move the right and left vertical bar cursors to define the area you wish to cut and
then selec€Cut from the side menu. There is no sub-menu for this command;
when it is selected, the section of the waveform that you have defined is cut
instantly. Marker signals associated with that waveform data are also cut.
Removing part of a waveform will naturally reduce the number of points in that
waveform.
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Figure 3 -24 shows an example of a waveform before and after a section is cut.
Note that only the section between the two vertical bar cursors is removed
including the bar cursors.

1;uuumnumnﬂlm A 260 R ]:*nnwuﬂlm A8 R
1606 pts  Yalue 8.0000 m—— 2 lue- 0. 0777 700 pts  Value-.0234 p———— 2 -0, 0234

1.6805 15665

~1.0000 -1.0000
NARKER18) WARKER1
MARKERZ 8| i WARKERZ |9
Before After

Figure 3 -24: Cutting Waveforms

Waveform data that has been cut is stored in the paste buffer. You can paste this
data into another editing area (by selectagte from Buffer), insert it into

another waveform (by selectimigsert Other Waveform) or use it to perform
calculations with another waveform (by selectivigth).

NOTE. If you cut out waveform data by mistake, sdltado from the bottom
menu to restore the original waveform data.

Copying/Pasting Waveforms. Use theCopy to Buffer andPaste from Buffer
items to copy the edited waveform area and paste it to another location. The
following diagram shows the menu configuration.

Operation (More 1 of 3) — Copy to Buffer

Operation (More 1 of 3) — Paste from Buffer
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There are no sub-menus associated with these commands; when they are
selected, the copy or paste operation is performed instantly. Marker signals
associated with that waveform data are also subjected to the copy and paste
operations. Pasting data into a waveform will naturally increase the number of
points in that waveform.

1. Specify the waveform to be copied with the left and right vertical bar
cursors. Selectopy to Buffer from the displayed side menu.

WhenCopy to Buffer is selected, the waveform data between the vertical
bar cursors (including the left and right vertical bar cursor data) is copied
into the paste buffer. Marker signals associated with that waveform data are
also subjected to the copy operation. This operation does not affect the
display on the CRT.

2. Press the front pan€URSOR button.

3. Use the general purpose knob to specify the position to paste the data with
whichever of the vertical bar cursors is active.

The data is pasted directly before the active vertical bar cursor. However,
when the cursor is at the end of the waveform, the data is inserted directly
after the cursor.

4. SelectPaste from Buffer from the side menu.

Figure 3 -25 shows an example of a waveform before and after additional data is
pasted into that waveform.

oo (R A 260 J— [T m— R ) <IN
1686 pts  Value B.0060 m——— 2 (uc-0. 0777 1201 pts  Value B.0060  m—— ' luc 0. 0060
1.6805 : 1.6605 i

-1.6060 -1.96088
MARKER1 ﬂ| MARKERT @
MARKER2 g| NARKERZ B
Before Aiter

Figure 3 -25: Pasting Waveforms
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WhenPaste from Bufferis selected, the waveform data copied into the paste
buffer with the copy processing is pasted directly before the active vertical bar
cursor. The left and right vertical bar cursors move to the two ends of the pasted
waveform data.

The paste buffer data can be inserted into a waveform or used for operations with
waveforms by selectingpsert Other Waveform or Math from theOperation
menu.

Draw Function. Draw... is used to draw points between the specified vertical bar
cursors and connect these points to create an arbitrary waveform. The following
diagram shows the menu configuration for Biraw... item.

Add Draw Point

Delete Draw Point 0
Operation (More 1 of 3) — Draw... Smooth —— O?f

Go Back

Execute

Figure 3 -26 shows an example of the screen witiDthev... item selected. This
figure will be discussed in the following section.
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GPIB Continuous mode Stopped
Toesswwxex L[ 258 A500 R_____ 758 | gperation
1060 pts  Value 6.0000 m——————— /2 [Lc 0.0000 P
1. 0005 : :
Add
Draw Point
Delete
Draw Point
Smooth
Off
Go Back
~1.0000
MARKERT | @ E
WARKER2/6) i —Y \ Execute
H I H I
@_>C CHRSOR  UELE Switch Cursor X IEE  v:[0.0000
Select/ npi ; Standard |Close/
Open Zoom setting Undo Waveform Write
Figure 3 -26: Menu Display When Draw... is Selected
(1) Point Cursor Is used to draw points. When this cursor can be moved, the

direction in which it can be moved is shown by the arrows.

(2) X-Y Coordinate Axis Shows the X and Y coordinates of the point cursor described in
(1) above. When the coordinates for a coordinate axis are
displayed inverted, it indicates that the cursor can be moved in
that direction.

(3) Button Operations USSR . Suyitch cursor

Pressing th€ URSOR button toggles the active vertical bar cursor from left to
right and back again. Pressing ¥#&LUE button toggles the direction in which
the point cursor can be moved from up-down to left-right and back again.

1. Move the left and right vertical bar cursors to define the area within which
the waveform will be drawn and then selBcaw... from the side menu.

The point cursor will appear in the middle of the vertical axis between the
left and right vertical bar cursors.

2. PressvALUE button on the front panel.
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3.

Use the general purpose knob to move the point cursor to the location where
you want to place a point.

Each time the front pan®ALUE button is pressed, the direction of
movement for the point cursor switches between horizontal (X) and vertical
(Y). The X-Y coordinates for the point cursor position are displayed at the
bottom right of the CRT display.

SelectAdd Draw Point from the sub-menu to place the draw point.

Draw points can be placed outside the left and right vertical bar cursors.
However, such points are not drawn wlteecuteis pressed.

NOTE. You cannot set multiple draw points above the same horizontal position.

If you try to do so, the instrument asks you if you want to change the level for the
point already above the horizontal position. To do so, s@d€tTo abort the
operation, selecCancel

9.

Repeat Steps 3 and 4 to place as many points as desired.

To delete a draw point added witldd Draw Point, move the point cursor
to the point to be deleted, then seleetete Draw Point This deletes the
point.

If Delete Draw Pointis pressed repeatedly, the added points closest to the
point cursor are deleted in order.

Press th&mooth button in the sub-menu to switch on smoothing.

Smoothing can be togglé€din or Off by pressing th&mooth button. When
smoothing iOn, the waveform data is spline interpolated and the curve
outside the left and right vertical bar cursors and the placed points are
connected with a smooth curve. When smoothir@fis the interpolation is

linear and the curve outside the left and right vertical bar cursors and the
placed points are connected with a straight line. When the vertical bar
cursors are at the ends of the waveform being edited, the waveform start and
finish are given the values to be smooth waveform as the repetition
waveforms whether smoothing is on or off.

SelectExecutefrom the sub-menu. The points between the vertical bar
cursors will be connected with smooth curves, as shown in the left screen in
Figure 3 -27. This is called spline interpolation.

To return to the original waveform, seléfdo from the bottom menu.

10. Press thé&mooth button in the sub-menu to switch off smoothing.
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11. SelectExecutefrom the sub-menu. The points between the vertical bar
cursors will be connected with straight lines, as shown in the right screen in
Figure 3 -27. This is called linear interpolation.

Smooth smooth
On an
aff 0ff
Dseseaves [ 250 AS500 R 759 Teeseases [ 26 A500 RL_____ 759
1aga pts  Yalue B.0660 ’ Value @.0008 1808 pts  Yalue B.0@@o ’ Malue 060860

1.60605 1.8005

-1.06000 : i -1.6090
MARKERT WARKER1 (0]
HARKER2 : 5 MARKERZ 3|
Spline Interpolated Display Linear Interpolated Display

Figure 3 -27: Smoothing

NOTE. To cancel drawing execution, selettdo from the bottom menu. The
waveform before the drawing is displayed again.

12. SelectGo Back from the current sub-menu. The display moves from the
Draw... sub-menu to the side menu.

This completes the drawing procedure.

Shift Function. UseShift... to shift the waveform data in the area specified with
the vertical bar cursors in the vertical or horizontal direction. The following
diagram shows the menu configuration for 8ft... item.

— Shift — _ Horizontal

Vertical
Operation (More20f3) ~ — > Shift... Value
— Go Back
— Execute
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In the horizontal direction, the shift value is the number of points or time; in the
vertical direction, the shift value is specified with the vertical value.

1. Move the left and right vertical bar cursors to define the section of the
waveform to be shifted. Then sel&tiift... from the second page of the side
menu More 2 of 3).

2. Press thé&hift button in the sub-menu to selétrizontal.

The Shift side menu item selects the direction in which the waveform data
between the vertical bar cursors is to be shifted.

Horizontal shift allows you to shift all of the points or time values in the

whole editing area; it can be set to either a positive or a negative value.
When the shift value is positive, the waveform moves to the right; when it is
negative, the waveform moves to the left. Data that protrudes outside the
range defined by the vertical bar cursors as a result of shifting is added to the
end of either the right or left vertical bar cursor, depending on whether the
shift value is positive or negative.

3. SelectValue from the sub-menu.

4. Use the general purpose knob or the numeric keys to input the shift point
value. This value will be expressed as either number of points or time,
depending on the horizontal unit setting (the value setkattiz. Unit
underSetting).

5. SelecteExecutefrom the sub-menu. The waveform is shifted horizontally
with the specified conditions.

Figure 3 -28 shows the waveform between the vertical bar cursors shifted
right 100 points.
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BT | — | QN s N — T [ —
1608 pts _ Walue B.0668 : “alue B.8666 1080 pts  ValueB.0127 m——— 2 [Le 0, D008
1.000% 1.08685

-1.6000 -1.0000

WARKER1 0] MARKER1 g
HMARKERZ | ; ; WAREER2|8
Before After

Figure 3 -28: Horizontally Shifted Display

6. Press th&hift button in the sub-menu to sel&trtical.

7. Selectvalue from the sub-menu. Use the general purpose knob or the
numeric keys to input the shift point value.

The waveform can be shifted between —1.0000 and +1.0005 for the full scale
of the vertical axis. A positive shift moves the waveform up, a negative shift
down. However, any points shifted beyond the vertical full scale are clipped.

8. SelectExecutefrom the sub-menu. The waveform is shifted vertically with
the specified conditions. Figure 3 -29 shows the waveform between the
vertical bar cursors shifted up 0.3.
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Timed bnmen L A 500 R Tieeseswes [ 200 A GOD R L
1660 pts  Yalue 8. 0137 pee———— 2 L 8. GO0 160 pts Malue B.2872 - VYalue 0_3680
1.0685 : ; 1.5085 ; i

~1.0600 ~1.5000

WARKER1[3 HARKER1 6]
WMARKERZ(9 : i MARKER2 g
Before After

Figure 3 -29: Vertically Shifted Display
9. SelectGo Backfrom the sub-menu.

Scaling Function. UseScale...to change the scale for the waveform data between
the vertical bar cursors. Executing scaling changes the waveform data. The
following diagram shows the menu configuration for 8uale...item.

Scale — Horizontal ——» New Size

Vertical — Origin
Operation (More 2 of 3) — » Scale... Factor
Go Back

Execute

1. Move the left and right vertical bar cursors to define the editing area for
scaling, then sele&cale...from the second page of the side meviorg 2
of 3).

2. Press thé&calebutton in the sub-menu to selétdrizontal .

The Scalesub-menu item selects the direction in which the data between the
vertical bar cursors is scaled.

3. SelectFactor or New Sizefrom the sub-menu.
The magnification for scaling can be set with eithactor or New Size

m  Factor. The waveform data between the vertical bar cursors is expanded/
reduced by this ratio. This parameter is linked Wéw Size Factor can
be set within the rangel00 in steps of 0.01. However, the total number
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of points for the entire waveform can not exceed 262 144, so if x100
scaling would give more total points than that, the maximum setting
factor drops to the one that gives 262 144 points. A negative factor
reverses the waveform between the vertical bar cursors creating a mirror
image.

Scaling with a factor under 1.00 and greater than —009) reduces

the waveform horizontally between the vertical bar cursors and reduces
the number of points for the entire waveform. Scaling with a factor
greater than 1.00 or less than —1.00 expands the waveform horizontally
between the vertical bar cursors and increases the number of points for
the entire waveform.

®  New Size. This parameter expands/reduces the waveform data between
the vertical bar cursors in units of points. This parameter is linked with
Factor. The limit on the range dew Sizeis that the number of points
between the vertical bar cursors can not be increased to more than x100
their original number and the number of points for the entire waveform
can not exceed 262 144.

4. Use the numeric keys or general purpose knob to input the scaling factor or
the number of points.

5. SelectExecutefrom the sub-menu. The section of the waveform between the
vertical bar cursors will be scaled haorizontally in the middle of the left
vertical bar cursor.

Figure 3 -30 shows a waveform expanded to x2 horizontally between the
vertical bar cursors with Bactor.

Tovmmmees ([0 &30 oF I R m— C
1608 pts  value 6. 9000 m—|———— 7 [UE 00600 1381 pts  Walue 0.0000 m————— Wa lue-a, Bags
1.6005 | 1.6645 : :

-1.0868 -1.8698

MARKER1 1@ i WARKER1
NARKERZ 6 WARKER2
Before After

Figure 3 -30: Display Expanded Horizontally
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Tonenenmen |

1281 pts
1.8665

-1.0008
MARKER1 @
HARKER28

10.

4601
Yalue 8.0600 m————

Press th&calebutton in the sub-menu to sel&frtical .

SelectOrigin from the sub-menu. Use the numeric keys or the general
purpose knob to input the numeric value of the origin.

This value is used as a reference when scaling vertically. It may be set to any
value between —1.0000 and +1.0005 for the full scale of the vertical axis.

SelectFactor from the sub-menu.
Use the numeric keys or general purpose knob to input the scaling factor.

Factor can be set within the rang&00 in steps of 0.01. A negative factor
causes the waveform between the vertical bar cursors to produce a mirror
image about the origin value.

Scaling with a factor under 1.00 and greater than —+009) reduces the
waveform vertically between the vertical bar cursors. Scaling with a factor
greater than 1.00 or less than —1.00 expands the waveform vertically between
the vertical bar cursors. Waveform data pushed beyond the full scale of the
vertical axis by scaling is clipped.

SelectExecutefrom the sub-menu. The waveform is scaled with the
specified conditions.

Figure 3 -31 shows an examplekaictor being used to enlarge the section
of the waveform between the vertical bar cursors. In this example, the
waveform has been enlarged 1.5 times vertically around the reference line.

1| Tisesmeass [ 200 Aol R
Value-a. MEos 1301 pts  alue 0. 0600 m—————— va lue-o, 965
; 1. 0065 : i

-1.0080
MARKER1 G|

NARKER2 B|

Before

After

Figure 3 -31: Display Expanded to x1.5 Vertically
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11. SelectGo Back from the sub-menu. The system moves fromSbale...
sub-menu to the previous side menu.

Invert Function. Uselnvert... to invert the waveform data in the area specified
with the vertical bar cursors either up/down or left/right. The following diagram
shows the menu configuration for thmvert... item.

Invert —[— Horizontal

Operation (More 20f3)  ———=Invert... Go Back Vertical
Execute

1. Move the left and right vertical bar cursors to define the editing area for
inversion, then selethvert... from the second page of the side maviorg
2 of 3.

2. Press thénvert button in the sub-menu to selétrizontal .

Thelnvert selects the direction in which the waveform data between the
vertical bar cursors is inverted.

3. Selectexecutefrom the sub-menu. The waveform is inverted horizontally
with the specified conditions.

Figure 3 -32 shows an example of the waveform before and after it is
inverted horizontally.

Tisereaser ([ 208 A0 R o U e— Ry Y < I
1688 pts  Walue 06668 - Walue 8. 6008 1m0 pts Yalue §, 0000 m—— - U O 4001
1.0085 : i

1.0065 :

-1.0000 -1.6008

HARKER1 9] NARKER1 8
WARKERZ B ; g NARKERZ 0
Before After

Figure 3 -32: Horizontally Inverted Display
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4. Press thénvert button in the sub-menu to sel&fertical .

5. SelectExecutefrom the sub-menu. The waveform is inverted vertically with
the specified conditions. Figure 3 -33 shows an example of the waveform
before and after it is inverted vertically.

Tieesesses [ 2080 A GO0 R sog Tiasamsses L[ 208 A3 L a6l
1686 pts Yalue 8. 0000 — /2 |1 O_D80D 1008 pts Yalue-5. 4001 m——— U 0. 0600
1.0685 : ; 1.0085 i
-1.0000 -1.0000
WARKER1 |8 WARKERT ﬂ|
MARKERZ | ; MARKERZ B|
Before After

Figure 3 -33: Vertically Inverted Display

6. SelectGo Backfrom the current sub-menu. The system returns from the
Invert... sub-menu to the side menu.

Clip Function. UseClip... to clip (remove) any waveform data between the
vertical bar cursors that is above or below the set level. The following diagram
shows the menu configuration for tGép... item.

Go Back
Execute

. Upper
Cip —{_ Lower
Operation (More 2 of 3) — Clip... Level

1. Move the left and right vertical bar cursors to define the editing area for
clipping, then selectlip... from the second page of the side meviore 2
of 3). A horizontal (broken) line showing the clip level will appear.

2. Press th&€lip button in the sub-menu to seléfpper or Lower.
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TheClip sub-menu item selects the area of the waveform data between the
vertical bar cursors to be clipped. Either the area above the clip level
(Upper) or below the clip levell{ower) can be selected.

3. SelectLevel from the sub-menu.
4. Use the numeric keys or the general purpose knaob to input the clip level.

5. SelectExecutefrom the sub-menu. The waveform is clipped with the
specified conditions. Figure 3 -34 shows the waveform clipped above 0.3.

(G — Y R (e ([0 AW o
1996 pts  Value 0. 0000 me— < (UC 0. GBO0 1608 pts  Value 0.000D : Value 9. 0680
1.06085 : : : ;

1.0005

-1.0088 : i -1.0000
NARKER1 0 MARKER1 B
NARKER2 0 ; : WARKER2
Before Atter

Figure 3 -34: Display of Waveform Clipped Above Clip Level

6. SelectGo Backfrom the sub-menu. The system returns fromGhg...
sub-menu to the side menu.

Setting a Marker. The Marker... item is used to set the marker signal (shown at
the bottom of the screen) for the section of the waveform between the vertical
bar cursors. This signal may be set to High, Low or Pattern. The following
diagram shows the menu configuration for kiarker... item.
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— Marker —{:;
_Import Line Data /
Clear Pattern
. ; — 1Bit
Operation (More 3 of 3) ——> Marker... —— Set High — KeyData ——
— Set Low Y 4 Bits
— Go Back f 0
Initial Src ——
L SetPattern — — (1)
 User defined " o
Code Config... Initial Gode L 1
| — High/Low
Out 0] Invert/Keep
— Cancel
— 0K

NOTE. When a new waveform file is created, the marker signal for the first point
of the waveform data is set to high as a default value.

The output level for the marker signals is 1.2 V with a termination &2.5he
marker signals for CH1 are output from tBell MARKER 1 output connector

on the front panel an@H1 MARKER 2 OUT connector on the rear panel,
respectively. Similarly, when Option 02 is installed, the CH2 marker signals are
output from theCH2 MARKER 1 OUT andCH2 MARKER 2 OUT

connectors, respectively, on the rear panel.

The marker level changes to low after waveform output is complete or when the
STOP button in theMODE menu is pressed.

1. Move the left and right vertical bar cursors to define the area for marker
setting, then seledflarker... from the third page of the side memare 3
of 3).

2. Press thévarker button in the side menu to select marker marker2.

3. Press the sub-mer@et High or Set Low button to set the desired marker
state. Figure 3 -35 shows marker signal set high between the vertical bar
cursors.

m  Set High. The marker signal for the section of the waveform between the
vertical bar cursors will be set to High.

m  Set Low. The marker signal for the section of the waveform between the
vertical bar cursors will be set to Low
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BT | — 1 X4 [ — e [ A oF 557
1000 pts  Yalue B 06H0 ———— UC 0. 6555 1606 pts  Yalue 6.0008 Value B.6568
1.6003 P 1.0005 :

-1.0008 P -1,9690 ;
— NARKER1 | — NARKER1 1| 1
NARKERZ 8| I NARKERZ 8| :
Before After

Figure 3 -35: Marker Signal 1 Set High

4. SelectGo Backfrom the sub-menu. The system returns fromMilagker...
sub-menu to the side menu.

Example: Setting a Marker Pattern. In this example, you will set a pattern for the
marker and then create a marker signal with that pattern used as the period.
Marker patterns are set with tBet Patternitem.

1. Move the left and right vertical bar cursors to define the area for setting a
marker pattern, then selédarker... from the third page of the side menu
(More 3 of 3).

2. SelectSet Patternfrom the sub-menu. The sub-menu for this item will
appear.

3. Using the numeric keys, enter the data for the marker pattern. Data can be
entered in either 1-bit or 4-bits increments.

m  Key Data. Pressing this button toggles the increment settinglfiBin
to 4 Bits and back again.

®  |Import Line DatéClear Pattern. Pressing thaport Line Data button
imports the marker data for the designated editor as pattern data. When
this is done, the menu item will changeCiear Pattern. This
command is used to delete all of the pattern data that has been imported
or created. When th€lear Pattern button is pressed to delete the
pattern data, the menu item changes bad¢ipmrt Line Data.

m  User defined Code ConfigUsed to define a custom conversion table
for code conversion.
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For detailed instructions on pattern setting, see “Setting Pattern Data” in the
timing display in this section as well as “Pattern Codes” in Appendix F.

For more detailed information on the method used to set patterns, see “Setting
Pattern Data” in the Timing Display in this section and “Pattern Code” in
Appendix F.

Figure 3 -36 shows an example of pattern data being entered.

Pattern length : @
Point/Step . 1
@Cursor Position : 9
e 1 1 1 1 1 I | |39

0:'0" key
1 : other Numeric key

CUREDR
— : Togqle Cursor

Enter Pattern and Press O.K.

Figure 3 -36: Entering Pattern Data

4. When you have finished creating the pattern data, $8l&tThe marker
data between the left and right vertical bar cursors will be replaced with the
pattern data that you have created. To cancel the operation Gateel
Whichever option you sele€@.K. or Cancel the menu that was displayed
beforeSet Patternwas selected will reappear.

5. SelectGo Backfrom the sub-menu. The system returns fromMiagker...
sub-menu to the side menu.

Inserting Other Waveforms. Uselnsert Other Waveform to insert other
waveforms into any desired location within the waveform being edited. The
following diagram shows the menu configuration.

Entry
i _ » Insert Other
Operation (More 3 of 3) Waveform Cancel
O.K.
1. Press the front pan€URSOR button.
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2. Use the general purpose knob to move the active vertical bar cursor to the
position where the other waveform is to be inserted.

Tienernee UNERE A 666 C
1000 pts  Value 0. BBQE_UaIue 0. 0044

1.6005
-1.60600
MARKER1 B
MARKER2 B|

Figure 3 -37: Defining the Location for Insertion

The waveform is inserted right before the active vertical bar cursor. However, if
the cursor is at the end of the waveform, the data is inserted directly after the
cursor.

3. After setting the position to insert the other waveform, sétsert Other
Waveform from the side menu. A list of waveform files is displayed.

Data placed into the paste buffer wilat or Copy is listed at the top of the
file list with the name Paste Buffer” The data in the paste buffer can be
inserted into any desired location by selecting this item.

4. Use the general purpose knob to select the waveform file to be inserted from
the file list.
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Select the waveform for inserting.

Paste Buffer
Waveformi
DC1.WFM
DC2.WFM
RAMP.WFM
SHMPLE-1.WFM
SAMPLE-2.WFM
SINE.WFM
SOUARE.WFM
TRIANGLE.WFM

Figure 3 -38: List of Files for Insertion

5. Select theshow Catalog Entryfrom the sub-menu. The waveform for the
selected file is displayed.

SINE.WFM

1.6

VAR

-1.0 200 Points

Figure 3 -39: File Waveform Display

6. SelectO.K. from the sub-menu.

The waveform from the selected file is inserted right before the active
vertical bar cursor. Marker signal 1 and 2 belonging to the waveform data are
processed at the same time. Sef&amcelto cancel the waveform insertion.
WhenO.K. or Cancelis selected, the display returns to the menu displayed
beforelnsert Other Waveform was selected.
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Towmnreo@ NERE A 666 R 7199
1200 pts  ¥alue 0. 9665— Value-9. 0044

1.0005
-1.0000
MARKER1 6 |
MARKER2 B| |

Figure 3 -40: Inserting Waveforms

Single Waveform Calculations. The Single Waveform Math...item allows you to
perform mathematical calculations for the waveform itself. Calculations are
applied to the portion of the waveform between the vertical bar cursors.

Absolute Determines the absolute value for the amplitude.

Square Doubles the absolute value for the amplitude. If the
amplitude is a negative number, the calculated result is also
negative.

Cube Triples the amplitude.

Square Root  Determines the square root for the absolute value of the
amplitude. If the amplitude is a negative number, the
calculated result is also negative.

Normalize Normalizes the amplitude values so that the maximum
absolute value is 1.0 (i.e. a value of +1.0 or —1.0).

Integral Integrates the amplitude and normalizes.
Differential Differentiates the amplitude and normalizes.

The following diagram shows the menu configuration forShgle Waveform
Math... item.
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— Absolute
— Square

— Cube

Type Square Root

. — Normalize
» Single Waveform — Integral

Math... GoBack — Differential
Execute

Operation (More 3 of 3)

To derive theAbsolute value for the amplitude of a sine wave between the
vertical bar cursors:

1. Create the sine wave to be subjectedlisolute calculation. Figure 3 -41
shows the sine wave before calculations are performed.

L — N
1666 pts  Value B.6608 Value-0_6234

1.0005 ]

-1 0000 ff
NARKER1 1]
MARKERZ(1

Figure 3 -41: Waveform Example before Calculation

2. Press th€URSOR button on the front panel.

3. Using the general purpose knob, move the left and right vertical bar cursors
to define the area for calculation.

4. SelectSingle Waveform Math...from the third page of the side menu
(More 3 of 3).

5. Press thdype button in the sub-menu and seldtisolute.

6. SelectExecutefrom the sub-menu. The absolute value will be derived for
the section of the waveform located between the vertical bar cursors.
Figure 3 -42 shows the waveform after calculation.
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BT Lg A def Rm
18 pts Value §. 0000 ——— - UT . 0500

1, 6665 ; ;

-1, 0690
NARKER1 6
MARKER2 9

Figure 3 -42: Absolute Calculation

7. SelectGo Backfrom the sub-menu. The system returns fromSimgle
Waveform Math... sub-menu to the side menu.

Calculation Examples. The following diagrams show examples of a waveform
before and after various calculations are performed.

m  Square. Doubles the absolute value for the amplitude

Tisessrrer L[ f  A099 Timsasasss L[ 390 A 408 I |
1668 pts  Walue A.86AR Va lue-8_ 8234 1860 pts  Value B.5000 m——/2 L0 §. 0000

7. 0065 ; 1.0005

-1.0000 -1.B888

MARKER1 1] HARKER1 6]
HARKERZ 1 ; WARKER2 8]
Before After

Figure 3 -43: Square Calculation
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m  Cube. Triples the amplitude

Toeeszeses L[ @ A0 ] o Tiweasasss L[ 308  Ad480 R
1990 pis Yalue A.4060 ¥a lue-8_ 8234 1880 pts Yalle 0.0900 m—0 [UE 0. 5000

1.9005 1.0005

-1.0000 ~1.5000

MARKER1 (1] MARLER1)0]
NARKERZ]1 g MARKER? ]
Before Ater

Figure 3 -44: Cube Calculation

B Square Root. Determines the square root for the absolute value of the

amplitude.
Tiperseres I @ A9 Tierseaes [[ 300 A9 R 7o
1660 pts  Value B.608E Va lue-6.8234 1000 pts  Yalue §.000A : Value A.600A

1.0005 1.0005

-1.0000 ~1.0008

MARKER1 (1| NARKER1 ¢
NARKERZ(1 g NARKERZ 8
Before After

Figure 3 -45: Square Root Calculation
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M b A 9%
1608 pts  Yalue B G560 pe——— Vo |00 0234

1.9005[f

-1.0000f
NARKER1 1]
MARKERZ |1

Before
Figure 3 -46: Normalize Calculation
]

L A 5bd

Yalue 8. 750 m—— 3 (L 0. 7504

1iaesssass

1090 pts
1.6005

-1.9688
HARKER1 6|
NARKERZ 8|

Before

Figure 3 -47: Integral Calculation
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Normalize. Normalizes the amplitude

LTI
1606 pts
1.08095

L]

L[ o6
Yalue D, 0000

¥alue 9. 0000

-1. 0668
WARKER1 B
MARKERZ @

After

Integral. Integrating the amplitude.

FEEEEETEEE]
1606 pts
1.9895

L AGBO

Yalue 0, 0000 m————— 4 1 0, 8003

-1.8085
MARKER1 %
NARKER2 @

After
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m Differential. Differentiating the amplitude.

e —z — [ — Y —
1000 pts  Value-D.7400 . VaTue 67504 1000 pts  Value @003 . VaTue B G600
1.6085 ; ; 1.0095 ; ;
-1_068) -1.9060
MARKER1 ] NARKER1 0|
MARKER2 D] : ; NARKERZ 0|
Before After

Figure 3 -48: Differential Calculation

Calculations With Other Waveform Data. UseDual Waveform Math... to perform
math calculations with the waveform currently being edited and other waveform
data. The following calculations can be performed:

Add Adds the waveform data being edited and the other
waveform file data.

Sub Subtracts the other waveform file data from the wave from
data being edited.

Mul Multiplies the waveform file data being edited by the other
waveform file data.

The region pushed out beyond the vertical axis full scale by the calculations is
clipped.

The following diagram shows the menu configuration forRal Waveform
Math... item.

Cancel

Add

Sub

Operation (More 3 of 3) — Dual Waveform Math... Mul
Show Catalog Entry
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1. Create the waveform to be operated on with the other waveform file data.
Figure 3 -49 shows the example of waveform before the arithmetic opera-
tions.

Towssssxxs L[ @ A 099 Rl 999

1000 pts  Value 0.0000 m———— /2 | Uc-0. 0064
1.0005 |

-1.0000
MARKER [1
MARKERZ2|1

Figure 3 -49: Example of Waveform Before Arithmetic Operations

2. Press the front pan€URSOR button.

3. Using the general purpose knob, move the vertical cursor bars to define the
area for calculation.

4. SelectDual Waveform Math... from the third page of the side memadfe
3of 3.

5. Alist of files will be displayed on the screen. Using the general purpose
knob, select the file for which the calculations will be performed. Calcula-
tions will be executed for both the section of the waveform data being edited
between the vertical bar cursors and the selected waveform file.
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Select the waveform for math.

" Paste Buffer
Wavefor
DC1.WFM
DC2.WFM
R&AMP.WFM
SAMPLE-1.WFM
SAMPLE-2.WFM
SINE.WFM
SQUARE.WFM
TRIANGLE. WFM

Figure 3 -50: List of Files for Waveform Calculation

6. SelectShow Catalog Entryfrom the sub-menu. The waveform for the
selected file is displayed. See Figure 3 -51.

MATH.WFM

1.6

-1.0 1000 Points

Figure 3 -51: Selected File Waveform Display

7. After verifying the waveform, sele@ontinue from the sub-menu. The
waveform will disappear and the system returns to pre\Duad Waveform
Math... sub-menu.

8. Select the desired calculation type from the sub-menu. The moment a
calculation type is selected, the calculation is carried out and the results are
displayed on the CRT screen. The display returns to the menu on display
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beforeDual Waveform Math... was selected. Figure 3 -52 displays the
waveforms addedAdd) between the vertical bar cursors.

T sk s w Llj A 099 R

1000 pts  Value 0.0000 p———— /2 Lc-0 . 0567
1.0005 !

-1.0000
MARKER1 /1]
MARKER2|1

Figure 3 -52: Waveform Addition Display
If you selectCancel the menu returns to the menu on display bdbaral
Waveform Math... was selected without any calculations being made.

Data placed into the paste buffer w@lit or Copy is listed at the top of the file
list with the name Paste Buffer” When this item is selected, an operation is
carried out with the data in the paste buffer.

Specified Region Shift. The Region Shift...item shifts a specified region of a

waveform either right or left, towards the center or away from the center. If the

specified amount of the shift is less than the sampling interval, the original

waveform is resampled using data interpolation to derive the shifted values. The

Region Shift...item has the following menu configuration.
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Operation ( More 4 of 4)

——» Region Shift... —]

— Type

—  Shift Scale Value

—  Config...

— Go Back
L Execute

Right

Left

Expand

Compress

Interpolation { 8|::3rratic
Add

Data Value 4[ Replace
Exclude

Cursor Point 7[ Include

Go Back

Smooth +/- Points

Table 3-3 lists the differences between this function an&liifé function .

Table 3-3: Differences Between the Shift Operations

ltem

Shift

Region Shift

Area

cursors.

Rotates the area delimited by the

Shifts the area delimited by the
cursors to a different area.

Shift amount

Data point spacing

Amounts less than the data point
spacing

Interpolation at
intersection

None

Interpolation performed

Data changed by manipulations performed fiRegion Shift...menu can be
restored to a prior state (for one operation only) usingJtigo item on the

bottom menu. If the result of the operation was not what was intended, use the
Undo function to restore the original data. Iterating parameter modifications and
theUndo function can be a good way of finding optimal settings for the shift

parameters.

m  Shift Type Selection. There are four types of specified region dRifjkt or
Left, in which a region is shifted to the right or left, &pand or
Compress in which the shift moves the data towards the center or away
form the center. Th&ype item selects the shift type.

Right or Left. Shifts the area bordered by the vertical bar cursors the amount
specified by thé&hift Scale Valueitem to right or left. Figure 3 -53 shows
the data shown in the right figure is shifted by 1.
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® Sampling Point ® Sampling Point

01 284567891 11 012 345678 91 111
| 0 2 . ) 2

Original Data Data Shifted to Right by 1
Figure 3 -53: Data Shifted Using the “Right” ltem

Although the maximum value that can be specified for the shift is the
number of waveform data points, the section of the data that is shifted
beyond the maximum number of data points is lost after the shift.

Expand or Compress The area delimited by the left and right vertical bar
cursors is divided into two sections at the center of the cursors, and those
two regions are shifted towards the center point by shift scale values for
Compressand away from the center fBxpand. In Figure 3 -54, when the
shift type isCompress the data shown at the right of figure results when the
data shown at the left is compressed by 1.

¢ Sampling Point ¢ Sampling Point

012 345678 91 111 012 345678 91 111
| o0 2 | 0 2

Original Data Data Compressed by 1
Figure 3 -54: Data Compressed Using the “Compress” ltem

The Shift Values For Selectiriexpand or Compress

Expand. Although the maximum value that can be specified for the shift is
the number of waveform data points, the section of the data that is shifted
beyond the maximum number of data points is lost after the shift.
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Compress In this case the value of the shift must be less than one half the
size of the area surrounded by the left and right vertical bar cursors. The
section that exceeds the position of one half the region is lost after the shift if
theData Valueitem (described below) is setReplace

m  Shift Scale Value. When shifting waveform data, it is possible to specify a
Shift Scale Valuewith a precision that exceeds that of the sampling points.
In the AWG2021 arbitrary waveform generator, values may be specified with
a resolution as fine d#;9gppoint. However, there are cases where it is not
possible to realize a shift of that precision due to the form of the waveform
itself. In particular, changes in the lowest digit of the shift value will not be
reflected in the output unless the amplitude of the original waveform spans
the full scale of the data representation.

NOTE. Since data values between the data points are calculated by interpolation
when shifting by a fractional value, certain characteristics of the original
waveform may be lost. Therefore, a filter must be inserted to prevent aliasing.

If the changes in the waveform are extremely smooth, fractional shift amounts
may not result in the intended effect.

1. Specify the region to be shifted with the left and right vertical bar cursors,
and select th®egion Shift...item on the fourth page of the side menu
(More 4 of 4).

2. Select the shift type by pressing the sub nigme button.
3. SelectShift Scale Valuefrom the sub menu.

4. Enter the shift amount using either the general purpose knob or the numeric
keys. The shift value can also be displayed as a time value.

5. |If other settings related to the shift need to be specified, seleCotifa...
item from the sub menu. See the “Other Shift Settings” item below for more
information.

6. SelectExecutefrom the sub menu. The waveform in the edit region will be
shifted with the specified conditions.

m  Other Shift Settings. The following parameters can be set fro@dhég...

item.

Interpolation Selecting the interpolation method

Data Value Handling of overlapping regions in the shift result
Cursor Point Interpolation of the data on the cursors

Smooth +/- Points  Setting the smoothing width at the data boundary
positions
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Ys
Y2
Y2’

Yi

Interpolation. The data is re-sampled when shifting by fractional amounts.
Data values between data points are acquired by interpolatiomnt€he
polation item selects the interpolation method used. The following two
options are provided.

Linear interpolation
Quadratic interpolation

Linear interpolation is appropriate if the original waveform consists of
straight lines, such as triangle or square waves. However, the peaks in
waveforms with extremely sharp peaks may be flattened somewhat.

Quadratic interpolation is appropriate for waveforms with curves, such as
sine waves. However, in waveforms with extremely sharp peaks, some peaks
may become wider.

Linear Interpolation. Figure 3 -55 provides an overview of linear interpola-
tion. If the pointX, is shifted to the left by 0.2, the new value is calculated
by interpolating with the next point to the left.
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Figure 3 -55: Linear Interpolation

AWG2021 User Manual

If the coordinate of the shifted pointXs’, then the value of the poil’ is
given by the following formula.

Y,=02xY,+(1—-02)XY,

Quadratic Interpolation. Figure 3 -56 provides an overview of quadratic
interpolation. If the poinky is shifted to the left by 0.2, the new value is
calculated by interpolating using three points, the shifted point itself and the
preceding and following points.
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X X Xe X
Figure 3 -56: Quadratic Interpolation

Quadratic interpolation is expressed as follows.

f(x) = A + Bx + C

The coefficient®\, B, andC in the above formula are derived using the three
points including those directly preceding and following the position to be
derived.

y: = A + Bx, + C
Yo = AX. + Bx, + C
ys= A% +Bx; + C

Simplifying by lettingx, = -1, » =0, % = 1, gives:

yy=A-B+ C

y,=C
ys=A+B + C

This allows the coefficientd, B, andC to be derived as follows:

+
A=y12y3—y2
_Ys— Y
B="">
C=vy

Using these values, the valye at position’ can be derived as follows.

, + -
Yo = -y x (027 + S x (- 0.2) + v,
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m Data Value. This item selects the handling of overla