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1. INTRODUCTION

1. INTRODUCTION

This chapter introduces you to the organization of this document and a product overview of the R3681 Series
Signal Analyzer (Option 71) to help you get the most out of this document.

1.1 Organization of This Document

The contents of each chapter of this manual are as follows:

For more information on the basic operating method, functions, and remote programming of the signal ana-
lyzer, refer to 1.3, *Other Manuals Pertaining (o This Instrument.”

Chapter 1, “INTRODUCTION” Tntroduces you to the organization of this document and a
product overview to help you get the most out of this docu-
ment.

Chapter 2, “PRE-OPERATION TIPS” Provides preliminary tips on using this instrument. Read this

chapter before using this instrument.

Chapter 3, “SETUP” Explains how to set up this instrument on delivery. After
installing this instrument in position, swiltch il on 10 make sure
that it starts up successfully.

Chapter 4, “EXAMPLES OF OPERATIONS™ Describes the functions of each part of the panel and screen of
this instrument. You can learn the hasic operating method of
this instrument by basic operation.

Chapter 5, “MENU MAF, FUNCTIONAL Explains the menu configuration and function of the soft keys.
EXPLANATION”

Chapter 6, “SCPI COMMAND REFERENCE” | SCPI command relcrence.
The command reference explains the commands in order of

function.
Chapter 7, “SPECIFICATIONS™ Describes the specilications of option 71.
Chapter 8, “PERFORMANCE VERIFICA- Describes the performance test items and performance test
TION” procedures of option 71. Provides a performance test record
sheet.
APPENDIX Provides the following information:

= Method to Create a Waveform File

*  Principle of Operation

+  Error Codes

= Description of Standard Waveform Generation Software
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1.2 Product Overview

1.2

1.3

Product Overview

The 200M AWG Module (OPT71) is a product o generale a desired wavelorm based on created wavelorm
data. By adding optional waveform-generating software, various signals can be generated.

The main features of this instrument are shown below:
+  Sampling rate that allows wide band modulation: 12.5 MHz 1o 200 MHz
+  Large-capacity wavelorm data memory: 128 M samples (L and Q) in total)

+  Built-in bit error rate counter

Other Manuals Pertaining to This Instrument

Available manuals pertaining to the R3681 Series include:

+  User’s Guide (Part Code: {ER368 ISERIES/U}, English)
Conlains information prercquisite (0 using the R3681 Scrics Signal Analyzer, ranging [rom sclup (0 ba-
sic operation, applied measurement, functionality, specifications, and maintenance.

¢+ Programming Guide (Part Code: {ER36815SERIES/P}, English)
Covers programming information to use the R3681 Series Signal Analyzer to automate measurement
sequences, including a remote control overview, SCPI command references, and sample application
programs.

+  Performance Test Guide (Part Code: {ER3681SERIES/T}, English)
Covers information necessary Lo verily the performance of the R3681 Serics Signal Analyzer, including
performance test procedures and specifications.
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1.4 Conventions of Notation Used in This Document

1.4 Conventions of Notation Used in This Document

In this document, pancl keys, on-screen hullons and menus arc represented by the [ollowing symbols:

On-panel hard keys

Represents an on-panel hard key labeled “Sample.”

Example: | START || STOP |

On-screen SysStem menus

[Sample] Represents an on-screen menu, lab, butlon or dialog box that is 1abeled “Sam-
ple” and that is selected or executed when touched.
Example: [File] menu, [Normal] tab, [Option] button

On-screen function butlons

{Sample} Represents an on-screen function button lTabeled *Sample.”
Example: {FREQ} button, {SWEEP} button

On-screen side menu

Represents an on-screen side menu key labeled “Sample.”

Example: ey,

On-screen system menu key operation

[File]—[Save As...] Indicates a touch on the [File] menu [ollowed by a choice of [Save As...].

Sequential key operation

{FREQ]}, Indicates a touch on the {FREQ) bution followed by a touch on th

key.

Toggle key operation

On)  Indicates a touch on the |

key to turn on the AMarker.

NOTE:  Screen displays and diagrams such as external view of the main unit in this manual are those of the R3681
in the R3681 series.




R3681 Series OPT71 200M AWG Module User’s Guide

1.5 Trademarks and Registered Trademarks

1.5 Trademarks and Registered Trademarks

+  Microsoll® and Windows® arc trademarks or registered trademarks ol Microsolt Corporalion in the
United States and other countries.

+  Other product and company names referenced herein are trademarks or registered trademarks of their
respeclive owners.
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2.1

2.2

24

2. PRE-OPERATION TIPS

PRE-OPERATION TIPS

This chapter provides preliminary tips on using this instrument. Read this chapter before using this instru-
ment.

If Faults Should Occur

If this instrument is found to smoke or deliver offensive odors or abnormal noises, switch off the power
breaker and remove the power cable [rom the AC power connector 1o power ofl this instrument. Then, conlact
your dealer or us immediately.

Removing of Case

The case should not be opened excepl by service personnel of our company.

WARNING:  High-voltage and high-temperature parls inside. You may get electrical shocks or burnt if you touch
them.

Overcurrent Protection

This instrument is protected from overcurrent flow by a power breaker.

Located on the rear panel, the power breaker aulomatically [orces an interruption of the power supply when
an overcurrent flows through this instrument. When the power breaker has turned off, remove the power cable
from the AC power connector to power off this instrument. Then, call upen your dealer or us for repair ser-
vices o [ix a possible faolt that has occurred in this instrument.

Hard Disk Drive

This instrument has a built-in hard disk drive. When handling the hard disk drive, take notice of these instruc-
tions.
* Do not impact or vibrate the hard disk drive.
Damage 1o the disk on which data is stored could result, increasing the chances of malfunctioning or
failing during operations.
* Do not switch off this instrument while the HDIY access lamp is lit.

The data being accessed might be damaged.

CAUTION: We do not assume any responsibility for the loss or corruption of data stored on the hard disk drive
that might resulf from ifs faulis.

2-1
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2.5 Handling the Touch Screen

2.5

2.6

2-2

Handling the Touch Screen

This instrument has a touch screen. When handling the touch sereen, take notice of these instructions.
* Do not give strong impacts or apply undue force to the screen.
The glass could be cracked.

+  Use the stylus pen included with this instrument to operate the screen.
Usc ol a hard-pointed malterial (such as a mechanical peneil or ballpoint) could scraich the sereen sur-
face.

Getting the Software Running with Stability

The R3681 Scrics Signal Analyzer has Microsolt Windows XP pre-installed.

The measuring function of this instrument is dependent on the Windows environment. Do not alter the Win-
dows operating environment in any way other than as described in this manual.

Furthermore, this instrument is not a data processor. Operale it only as described in this manual.
1. Non-permitted actions:
= Installing other application programs.
= Changing or deleting items in the contrel panel (except for A.2, “Installing the Printer Driver” and
A3, “Selting up the Network™ of the R3681 Serics Uscr’s Guide).
+  Opening or operating the existing files on the C drive.
= Operating other application programs during the measurement.
*+  Upgrading the Windows operating system.

+ Il this instrument does not [unction correctly duc o any of the above, re-install the system using
the system recovery disk.
For the method for recovery, refer to section 8.7, “System Recovery Procedure” of the R36381
Scrics User’s Guide.
2. Compuler viruscs

Depending on the operating environment and method, the system can be contaminated by a computer
virus.

To use the system securely, it is recommended to take the following countermeasures:

*  Run a virus cheek belore loading a lile or media [rom an outside source.

+  Make sure that any network has safety measures against computer viruses before connecting.
[Il infecied with a computer virus: |

*  Delete all files on the D drive. Re-install the system using the recovery disk.

For more information on the system recovery method, reter to section 8.7, “System Recovery Pro-
cedure” of the R3681 Series User’s Guide.
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2.7

2.8

2.7 Tip on Transporiation

Tip on Transportation

This instrument is heavy, so lwo or more people should carry it or a delly should be used o transport il.

Electromagnetic Interference

This instrument may causc electromagnelic interference and allect television and radio receplion.
Tf this instrument’s power is turned off and the electromagnetic interference is reduced, then this instrument
has caused the problem.

Electromagnetic interference may be prevented by doing the following:
*  Change the direction ol the antenna of the television or radio.

*  Place this instrument on the other side of the television or radio.

*  Place this instrument away from the television or radio.

*  Use different lines for the power sources for the television or radio and this instrument.
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2.9 Limitations Imposed when Using Windows XP

2-4

END-USER LICENSE AGREEMENT

You have acquired a device (“INSTRUMENT"™) that includes software licensed by [AT}ZWANTEST] from Microsoft Iicensing Tnc.
or its affiliates (*MS™). Those installed software products of MS origin, as well as associated media, printed materials, and “onling”
or clectronic documentation (“SOLITTWARIE”) are protected by international intelleclual property laws and treatics. The
SOFTWARE 15 licensed, not sold.  All rights reserved.

IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA™), DO NOT USE THE INSTRUMENT
OR COPY THE SOFTWARE. INSTEAL, PROMPTLY CONTACT [ADVANTEST] FOR INSTRUCTIONS ON RETURN OF
THE UNUSED INSTRUMENT(S) FOR A REFUND. ANY USE OF THE SOFTWARE, INCLUDING BUT NOT
LIMITED T( USE ON THE INSTRUMENT, WILL CONSTITUTE YOUR AGREEMENT TO THIS EULA (OR
RATIFICATION OF ANY PREVIOUS CONSENT),

GRANT OF SOFTWARE LICENSE, This EULA grants you the following license:

#  You may use the SOFTWARE only on the INSTRUMENT.

¥ NOTFAULT TOLERANT. THE SOFTWARE 15 NOT FAULT TOLERANT. [ADVANTEST] HAS
INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE IN THE INSTRUMENT, AND MS HAS
RELIED UPON [ADVANTEST] TO CONDUCT SUFFICIENT TESTING TO DETERMINE THAT THE
SOFTWARE IS SUITABLE FOR SUCH USE.

¥  NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS IS and with all faulis, THE
ENTIRE RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT
(INCLUDING LACK OF NEGLIGENCE) IS WITH YOU. ALSO, THERE IS NO WARRANTY AGAINST
INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT.
IF YOU HAVE RECEIVED ANY WARRANTIES REGARDING THE INSTRUMENT OR THE SOFTWARE,
THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING ON, MS.

*  No Liability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO
LIABILITY FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES
ARISING FROM OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE.
THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY FATLS OF ITS ESSENTIAL PURPOSE,
IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN EXCESS OF U.S, TWO HUNDRED
FIFTY DOLLARS (U.5.$250.00).

Limitations on Reverse Engineering, Decompilation, and Disassembly, You may not reverse engineer,
decompile, or disassemble the SOFTWARE, except and only to the extent that such activity is expressly permitted
by applicable law notwithstanding this limitation.

¥  SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS, You may permanently transfer rights
vnder this EULA only as part of a permanent sale or transfer of the INSTRUMENT, and only if the recipient agrees
to this EULA. If the SOFTWARE is an upgrade, any transfer must also include all prior versions of the
SOFTWARE.

#  EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is of US-origin.  You agree to comply with all
applicable intermational and national laws that apply to the SOFTWARE, including the U.S. Export Administration
Regulations, as well as end-user, end-use and country destination restrictions issned by U.S. and other governments.
For additional information on exporting the SOFTW ARE, see http://www.microsoft.com/exporting/.

v

Installation and Use. The SOFTWARE mayv not be used by more than two (2) processors at any one time
on the INSTRUMENT. You may permit a maximum of ten (10) computers or other electronic
devices {each a *Client’™) to connect to the INSTRUMENT to utilize the services of the SOFTWARE
solely for file and print services, internet information services, and remote access (including
connection sharing and telephony services). The ten (10) connection maximum includes any indirect
connections made through “multiplexing™ or other sofiware or hardware which pools or aggregates
connections. Except as otherwise permitted in the NetMeeting/Remote Assistance/Remote Desktop
Featores terms below, you may not use a Client to use, access, display or run the SOFTWARE, the
SOFTWARE'’s user interface or other executable software residing on the INSTRUMENT.

If you use the INSTRUMENT to access or utilize the services ot functionality of Microsoft Windows Server
products (such as Microsoft Windows NT Server 4.0 (all editions} or Microsoft Windows 2000 Server
(all editions)), or use the INSTRUMENT to permit workstation or computing devices to access or
utilize the services or functionality of Microsoft Windows Server products, you may be required to
obtain a Client Access License for the INSTRUMENT and‘or each such workstation or computing
device. Please refer to the end user license agreement for your Microsoft Windows Server product for
additional information.

Restricted Uses. The SOFTWARE is not designed or intended for use or resale in hazardous environments
requiring fail-safe performance, such as in the operation of muclear facilities, aircraft navigation or
communication systems, air traffic control, or other devices or systems in which a malfunction of the
SOFTWARE would result in foreseeable risk of injury or death to the operator of the device or system,
or to others.

Restricted Functionality. You are licensed to use the SOFTWARE to provide only the limited functicnality
(specific tasks or processes) for which the INSTRUMENT has been designed and marketed by
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[ADVANTEST]. This license specifically prohibits any other use of the software programs or
functions, or inclusion of additional software programs or functions, on the INSTRUMENT.

O Security Updates. Content providers are using the digital rights management technology (“Microsoft
DRM”) contained in this SOFTWARE to protect the integrity of their content (“Secure Content”™) so
that their intellectual property, including copyright, in such content is not misappropriated. Owners of
such Secure Content (“Secure Content Owners’”y may, from time to time, request MS, Microsoft
Corporation or their subsidiaries to provide security related updates to the Microsoft DRM
compenents of the SOFTWARE (“Security Updates™) that may affect vour ability to copy, display
andfor play Secure Content through Microsoft software or third party applications that utilize
Microsoft DRM. You therefore agree that, if you elect to download a license frem the Internet which
enables your use of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in
conjunction with such license, also download onto your INSTRUMENT such Security Updates that a
Secure Content Owner has requested that MS, Microsoft Corporation or their subsidiaries distribute.
MS, Microsoft Corperation or their subsidiaries will not retrieve any personally idenrifiable
information, or any other information, from your INSTRUMENT by downloading such Security
Updates.

a NetMeeting/Remote Assistance/Remote Desktop Features. The SOFTWARE may contain NetMeeting,
Remote Assistance, and Remote Desktop technologies that enable the SOFTWARE or other
applications installed on the INSTRUMENT to be used remotely between two or more computing
devices, even if the SOFTWARE or application is installed on only one INSTRUMENT. You may
use NetMeeting, Remote Assistance, and Remote Desktop with all Microsoft products; provided
however, use of these technologies with certain Microsoft products may require an additional license.
For both Microsoft products and non-Microsoft products, you should consult the license agreement
accompanying the applicable product or contact the applicable licensor to determine whether use of
NetMeeting, Remote Assistance, or Remote Desktop is permitted without an additional license.

a Consent to Use of Data, You agree that MS, Microsoft Corporation and their affiliates may collect and use
technical information gathered in any mammer as part of product support services related to the
SOFTWARE. MS, Micresoft Corporation and their affiliates may use this information solely to
improve their products or to provide customized services or technologies to you. MS, Microsoft
Corporation and their affiliates may disclose this information to others, but not in a form that
personally identifies you.

0 Internet Gaming/Update Features. If the SOFTWARE provides, and you choose to utilize, the Internet
gaming or update features within the SOFTWARE, it is necessary to use certain computer system,
hardware, and software information to implement the features, By using thege features, vou explicitly
authorize MS, Microsoft Corporation and/or their designated agent to use this information solely to
improve their products or to provide customized services or technologies to you. MS or Microsoft
Corporation may disclose this information to others, but not in a form that personally identifies yvou.

O Internet-Based Services Components. The SOFTWARE may contain compenents that enable and
facilitate the use of certain Internet-based services. You acknowledge and agree that MS, Microsoft
Corporation or their affiliates may automatically check the version of the SOFTWARE and/or its
compenents that you are utilizing and may provide upgrades or supplements to the SOFTWARE that
may be autematically downloaded to your INSTRUMENT.

O Links to Third Party Sites. The SOFTWARE may provide you with the ability to link to third party sites
through the use of the SOFTWARE. The third party sites are not under the control of MS, Microsoft
Corporation or their affiliates. Neither MS nor Microsoft Corporation nor their affiliates are
responsible for (i) the contents of any third party sites, any links contained in third party sites, or any
changes or updates to third party sites, or (ii} webcasting or any other form of fransmission received
from any third party sites. If the SOFTWARE provides links to third party sites, those links are
provided to you only as a convenience, and the inclusion of any link does not imply an endorsement of
the third party site by MS, Microsoft Corporation or their affiliates.

d Additional Software/Services. The SOFTWARE may permit [ADVANTEST], MS, Microsoft Corporaticn
or their affiliates to provide or make available to you SOFTWARE updates, supplements, add-on
compenents, or Internet-based services components of the SOFTWARE after the date you obtain your
initial copy of the SOFTWARE {“Supplemental Components™).

ad If [ADVANTEST] provides or makes available to you Supplemental Components and no other EULA terms
are provided along with the Supplemental Components, then the terms of this EULA shall apply.
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0 If MS, Microseft Corporation or their affiliates make available Supplemental Components, and no other
EULA terms are provided, then the terms of this EULA shall apply, except that the MS, Microsoft
Corporation or affiliate entity providing the Supplemental Component(s) shall be the licensor of the
Supplemental Component(s).
[ADVANTEST], MS, Microsoft Corporation and their affiliates reserve the right to discontinue any Internet-based
services provided to you or made available to you through the use of the SOFTWARE.
This EULA does not grant you any rights to use the Windows Media Format Software Development Kit
(“WMFSDK”) components contained in the SOFTWARRE to develop a software application that uses Windows
Media technology. If you wish to use the WMFSDK to develop such an application, visit

hitp//msdn microsoft com/workshop/imedia/windowsmedia/sdk/wmsdk.asp, accept a separate license for the
WMESDK, download the appropriate WMESDK, and install it on your system.

2-6



R3681 Series OPT71 200M AWG Module User’s Guide

3. SETUP

3. SETUP

This chapter explains how to set up this instrument on delivery. Topics covered in this chapter are:
* 3.1 Unpacking Inspection

* 3.2 Locating This Instrument

« 3.3 Connecling Accessorics

» 3.4 Supply Description

* 3.5 Operation Check

3.1 Unpacking Inspection

When the product is delivered, check it for its appearance and accessories included by following these steps:

I.  Check to see if the box or the cushioning material in which the product was
shipped has been damaged during transit.

IMPORTANT: If the box or the cushioning material is found damaged, leave them in
their original condition until the inspection described below completes.

2. Check the product surfaces for any damage,

WARNING: Do not power on this instrument if the cover, panels (front and rear), L.CD
display, power switch, connector or any other key component is found
damaged. Electrical shock hazards could result from using damaged com-
ponenis.

3. Make sure that all of the standard accessories are included and they are free from
any damage, in accordance with the List of Table 3-1 Standard Accessories
(OPT71).

Conlact your dealer or us in any of the following siluations:

»  The box or the cushioning material in which the product was shipped was damaged during transit, or
there is evidence of a massive force having been applied to the cushioning material.

*  The product surfaces are damaged.
*  Onc or more standard accessories are missing or damaged.

»  Defects have been detected in a subsequent product verification test,

Table 3-1 Standard Accessories (GPT71)

Name Model Quantity
R3681 Scries OPT71 200M AWG Module User’s Guide | ER36810PT71 1
SMA (m)-BNC (f) adapter HRM-517(09) 2

3-1
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3.2 Locating This Instrument

This scction describes the installation environment in which this instrument runs success(ully.

3.2.1 Operating Environment

This instrument should only be used in a place that satisfics the following conditions:

Ambient temperature: 45 °C to +40 °C (operating temperature)
=20 °C to +60 °C (Storage temperature range)

Relative humidity: RH80% or less (no condensation)
An area [ree from corrosive gas

An arca away [rom dircel sunlight

A dust-free area

An area free from vibrations

A low noise area

Although this instrument has been designed to withstand a certain amount of noise riding on the AC
power line, it should be used in an area of low noise.

Use a noise filter when ambient noise is unavoidable.

An arca allowing unobstructed airflow

There is an exhaust-cooling fan on the rear panel and exhaust vents on both sides and the bottom (to-
ward the [ront) of this instrument. Never block these vents. The resulling internal icmperature rise will
affect measurement accuracy. Keep the rear panel 10 centimeters away from the wall. In addition, do
not attempt to use this instrument when it is standing on its rear panel or on either side panel.

Vibration -
»  Avoid operation in the following areas. + Use a noise cut [ilter when there is a large
amount of noise riding on the power line.
Front Side

Direct sunlight O

e
CCorrosivc
ZIRGY

R A S Tl T W

Line Filter

N

AV )

Front

: s inslrument
when it is standing on its rear panel oron «  Keep the rear panel 10 centimeters
either side panel. away from the wall

Figure 3-1  Operating Environment
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322 Prevention of Electrostatic Buildup

To prevent damage o semiconductor parts [rom clectroslalic discharge (ESD), the precaulions shown
below should be taken. We recommend that two or more countermeasures are combined to provide ade-
quate protection from ESD.

{Static clectricity can casily be buill up when a person moves or an insulalor is rubbed.)

Table 3-2  ESD Countermeasures

Operator Use a wrist strap (see Figure 3-2).

Floor in the work area Installation of a conductive mat, the use of conductive shoes,

and grounding (scc Figure 3-3).

Workbench

Installation of a conductive mat and grounding (see Figure 3-4).

Wrisl sirap
% Equivalent resistance

\ Approx.1 MQ

i

Ground

Figurc 3-2  Countermeasures [or Static Electricity of Human Body

Workbench

Equivalent resistance

109w 10° Q

(‘I\ 1 MG

¥ /
AESN AN WNNNNRNRANWANNNNN

Conductive Conductive
shoes mat -
Ground

Figure 3-3  Countermeasures for Static Electricity on Work Floor
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Conduclive mal Conductive mat Conduclive mal

Copper loil

tape Workbench Workbench Conductor Workbench

v ' 0") v &
O
& fe3 H
1 MQ 1 MQ
;1 MQ
1 ML
Ground Ground Ground
{Mcthod 1} {Mcthod 2) {Method 3)

Figure 3-4  Countermeasures for Static Electricity on Workbench
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3.3 Connecting Accessories

This scetion cxplains how 1o connect accessorics Lo this instrument o run il

331 Connecting the Keyboard and Mouse
Connect the keyboard and mouse (o their respective [ront-panel connectors (KEYBOARD and MOUSE
connectors),
;l -z NOUSE K!vm\nn
Connect into the respective
conneclors, arrow [acing up
9]
 —  —

0 000000000 000
OO0 0000 000
DT IO | 000
T 00000l
TIEE DICLICICE
IO | m | m]

0
0 D00

Figure 3-5 Connecting the Keyboard and Mouse

CAUTION: The keyboard and mouse must be connected before turning on this instrument.




R3681 Series OPT71 200M AWG Module User’s Guide

3.4 Supply Description

3.4  Supply Description

This scction explains how Lo check the power supply specilicalions and connecl the power cable.

34.1 Check the supply power

Table 3-3 summarizes the power supply specilications [or this instrument. Make sure that the power supply
available to this instrument meets these specifications,

Table 3-3  Power Supply Specifications

100 VAC Operation | 200 VAC Operation Remarks
Input voltage range OViwelizVv 198 Vio 250V Automatically
Frequency range 47 Hz 1o 63 He §W1Lchcs bclw‘c.cn
input levels of 100
Power consumption 450 VA or helow VAC and 200 VAC.

WARNING:  Be sure to provide a power supply that meets the specified power supply specifications for this
instrument. Failure to meet the specifications could cause damage fo this instrument.

34.2 Connecting the Power Cable

This instrument comes with a three-core power cable with a grounding conductor. To guard against ¢lec-
trical shock hazards, ground this instrument by plugging the power cable into a three-pole power outlet.

1. Check the power cable included with this instrument for any damage.

WARNING: Never use a damaged power cable. Electrical shock hazards could result.

2. Plug one end of the power cable included with this instrument into the AC power
conneelor on this instrument rear pancl and the other into a three-pole power oul-
let having a prolecting grounding terminal (sce Figure 3-6).
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AC power conneclor

Figure 3-6  Connecting the Power Cable

WARNING:
1. Use a power cable rated for the voltage being used. Be sure however to use a power cable conforming to the
safety standards of your country when using this instrument overseas (Refer to “Safety Summary”).

2. Plug the power cable into a three-pole power outlet having a protecting grounding terminal to guard against
electrical shock hazards. Use of an extension cord without a protecting grounding terminal would override

the protective grounding.

3-7
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3.5 Operation Check

This scction explains how (o make a simple operation check on this instrument by using its buill-in aulocal-
ibration feature. To verity that this instrument runs correctly, follow these steps:

Starting up this instrument

1. Connecel the power cable as instructed in 3.4.2 “Connecting the Power Cable.”

2. Switch on the power breaker on the rear panel.

Then wait for 3 seconds or more.

3. Press the| POWER [swilch 1o switch on the power.

_@Q

.

Figurc 3-7 POWER Swilch

CAUTION:

1. Ifthis instrument is abruptly powered off while in operation, such as by pulling the
power cable out of position, the hard disk drive could fail. Even when the hard disk
drive does not fail, Scandisk launches to check for possible corruptions in the data
stored on it the next time this instrument starts up.

2. About Scandisk
If this instrument has been powered off without being shut down, Scandisk will
launch to check for corruptions automatically. Do not abort Scandisk while it is
running. If Scandisk locates corruptions, take appropriate remedial action as rec-
ommended by the display messages. The software in this instrument resumes arto-
matically when Scandisk ends.

4. The power-on diagnostic program launches to carry out self-diagnostics.
The scll-diagnostics take about 1 minute o complete.

5. 'The initial screen shown in Figure 3-8 is displayed unless this instrument is tested
faulty.

The initial screen may give a dilferent look [rom Figure 3-8, depending on the
settings in effect the last ime this instrument was powered off.

MEMO: If any error message is displayed as a result of the self-diagnosis, refer to
Chapter 8, “MAINTENANCE” of the R3681 Series User’s Guide and
APPENDIX,
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Figure 3-8  Initial Setting Screen

Executing auto calibration

6. Touch the [Config] button on the menu bar and select [AWG Option] on the drop
down menu. The screen shown in Figure 3-9 will be displayed.

Depending on the state of setting when the power supply was turned off last time,
the display screen may differ from Figure 3-9.

Figure 3-9  AWG Initial Setting Screen
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Switching off power

10.

IMPORTANT: Execute auto-calibration after it has warmed up for 30 minutes or
longer.

Touch the [Cal] button on the menu bar of this instrument and select [AWG Cal]
on the drop down menu,

Auto calibration will be exceuted.

It takes approximately 20 seconds to complete auto calibration.

Verity that no error message is displayed as the result of auto calibration,

MEMO: If any error message is displayed by auto calihration, refer to the APPEN-
DIX.

Press the | POWER | switch of this instrument.

The final processing of the system is performied and the power is automatically
turned ofl.



R3681 Series OPT71 200M AWG Module User’s Guide

4. EXAMPLES OF OPERATIONS

4. EXAMPLES OF OPERATIONS

This chapter describes the functions of each part of the panels and screen of this option, and basic operations.

4.1 Description of the Panels and the Screen

The following sections describe the name and function of each component on the front panel, displays on the
screen, and the rear panel.

4.1.1 The Name and Functions of Each Component on the Front Panel

Refer to Chapter 4, “QUICK START” of the R3681 Series User’s Guide.

41
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4.1.2 Name and Function of Each Part of the Screen

This scction describes the names and [unctions ol the screen of this option.

3
2
Figure 4-1  Screen Display
1. Display of AWG setting list Displays the setting state for the main setting items of AWG.
2. AWG ON bulion Starts and stops the AWG outpul.
3. Active application button Switches between SA and AWG,
4. SA screen Display arca [or SA. For morc information, refer 10 Chapier 4,

“QUICK START™ of the R3681 Series User’s Guide.

IMPORTANT: The AWG screen is not displayed when SA is selected by using the active application button.
To display the AWG screen, press the active application buiton and select AWG

4.2
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4.1.3 The Name and Functions of Each Component on the Rear Panel

This subscction describes the name and lunclion of cach component on the rear pancl.
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Flgurc_ 4-2  Rear Pancl

Refer to Chapter 4, “QUICK START” of the R3681 Series User’s Guide.

EXTIN 1 connector Inputs the clock of the BER counter (TTL level or LVTTL
level).

EXT IN 2 connector Inputs the data of the BER counter (TTL level or LVTTL
level).

EXT IN 3 conncclor Inputs the clock gate of the BER counter (TTL level or
LVTTL level).

EXT IN 4 connector Inputs the external trigger of the BER counter (TTL level or
LVTTL level).

Refer to Chapter 4, “QUICK START™ of the R3681 Series User’s Guide.

MARKER OUT (TTL) connector
Outputs the signal of marker 2.

Refer 1o Chapler 4, “QUICK START” of the R3681 Scries User’s Guide.

T OUT connector Outputs the T signal.
(2 OUT connector Outputs the ( signal.

43
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4.2 Basic Operation

Refer o Chapler 4, "QUICK START” of the R3681 Scries User’s Guide.

4.3 Operating Method

This section describes the [ollowing basic operating procedures so thal you can familiarize yoursell with
operation of this option.

+ 43,1 Operation from Waveform File Loading to I/(} Signal Output
+  4.3.2 Operation of BER Measurement

4.3.1 Operation from Waveform File Loading to I/QQ Signal OQutput

This section describes operation procedures from waveform file loading to actual output of the 1/QQ signal.
[Sample wavelorm data [ile specifications|

Sine wave signal
[Targeted settings]

+  Settings related to waveform data loading

Memory Segments: 16M Word x4
Load Wavelorm Map Number:  Wavel
Auto Load: ON

+  Sctlings relaled (o wavelorm outpul
Sampling Freq.: 200 MHz
Output Wavetorm Select; Wavel
Markerl: ON
Marker?2: ON
Start Trigger: Internal
Qulput Sequence: Conltinuous
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+  Settings related to markers

Mode: Scquencer
Markerl Polarity: Pos
Marker1 Start Offset Period: 0
Marker1 High Period: 100
Marker]l Low Period: 100
Marker! Loop Number: 1
Marker2 Polarity: Pos
Marker? Start Offset Period: 0
Marker2 High Period: 100
Marker2 Low Period: 100
Marker? Loop Number: 1

+  Sellings related 1o Q) output
1/Q Output: Fix Gain Path(1Vp_p)
T/QQ Offset: Omv
1/QQ Output Filier: Through

[Required equipment]
R3681 series + Option 71
Conversion adapter: SMA (m)-BNC (f)
Outpul cable: BNC (m)-BNC (m)

Turning on the power supply

1. Verily that the power supply circuit breaker on the rear panel is OFF.
2. Connect the altached power cable 1o the AC power conneclor on the rear pancl.
3. Connect the power cable to an electrical outlet.

4. Turn ON the power supply circuit breaker on the rear panel,
Afller urning ON the power supply circuil breaker, wail {or three scconds or
longer.

5. Turn ON the power switch on the front panel.
When the sell-lest is completed, the sercen returns 1o the startup screen.

MEMO: The display after turning ON the power supply differs depending on the state
of last use.

4.5
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Tnitialization
Initializes the seilings of this instrument.

6. While pressing the right key of the preset key, press the leflt key.

Initial setting conditions are loaded.

Figure 4-3  Initial Setting Screen

4-6
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Device connection

7.

4.3.1 Operation from Wavcelorm File Loading o I/Q Signal Oulput

Auach the SMA(m)-BNC([) adaplers 10 cach 1/Q oulpul connector on the rear
panel. Connect to the DUT with BNC (m)-BNC (m) cables.

1 1
SMA(mM-BNGE @ m
conversion a‘ EJ
adapter -
BNC(m)}-BNC{m)
cable

DUT

Figure 4-4  Connection Diagram

4.7
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AWG setting

8.  Touch [Config] on the menu bar and sclect [AWG Option].
The AWG screen will be displayed.

Figure 4-5 AWG Screen

MEMO: The display after turning ON the power supply differs depending on the state
of last use.

9. Touch [Cal] on the menu bar and select [AWG Cal] to carry out calibration.

IMPORTANT: Execute auto-calibration after furning on the power supply and letting
it warm up for 30 minutes or longer.

10. Touch the {AWG} button on the function bar.

11. Touch th
The [Waveform Setup] dialog box will be displayed.

key on the soft menu bar.

Figurc 4-6  [Waveform Setup] Dialog Box

4-8



R3681 Series OPT71 200M AWG Module User’s Guide

14.

15.

4.3.1 Operation from Wavcelorm File Loading o I/Q Signal Oulput

. Touch [16M Word x4] of [Memory Segments] on the [Waveform Setup] dia-

log box.

A message box to confirm whether or not it is okay to change [Memory Seg-
ments] will be displayed. Touch the OK button.

Figure 4-7 [Memory Segments] Change Inquiry Message Box

. Select Wavel from [Map Number] of [Load Waveform] in the [Waveform

Setup] dialog box.

Verify that the [Auto Load] check box of [L.oad Waveform] on the [Waveform
Setup] dialog box has been checked.

IT it is not checked, touch the cheek box o check it

Touch the [Load File] button in the [Waveform Setup] dialog box.

The [Select Waveform] dialog box will be displayed.

Figurc 4-8  [Select Waveform] Dialog Box

. Seleet the file name “SinCos” [rom the [Select Waveform] dialog box.

The selected file name will be displayed in the [Filename] text box.

. Touch the [Load] button on the [Select Waveform] dialog box.

File loading will be started.

When file loading is completed, the [Select Waveform] dialog box will disap-
pear from the screen,

CAUTION: If the file size is large, loading takes considerable time.

4.9
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18.

20.

21.

22,

23,

24.

Figure 4-9 [Waveform Setup] Dialog Box

When the file is loaded, NO., the loaded file name and data size will be displayed
in [AWG Memory Mapping Information] in the [Waveform Setup] dialog
bhox. Check them for verification,

. Touch the close hutton [x] on the [Waveform Setup] dialog box Lo closc the dia-
log box.
Touch the cy on the solt menu bar.

The [Output Setup] dialog box will be displayed.

Figure 4-10  [Output Setup] Dialog Box

Touch the [Sampling Freq] text box on the [Qutput Setup] dialog box.

The set value is displayed in a black/white inverted state.
Input as , E, E, using the ten-key pad.
The sampling frequency will be set to 200 MHz.

Select Wavel from [Qutput Waveform Select] in the [Output Setup] dialog
box.

Verify that the [Marker1] option button of [Marker] in the [Qutput Setup] dia-
log box is [ON].

11t is [OFF], touch [ON].

. Verity that the [Marker2] option button of [Marker] in the [Qutput Setup] dia-

log box is [ON].
I it is [OFF], touch [ON].
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26. Verity that the [Start Trigger] option button on the [Output Setup] dialog box
is [Internal].

It the button is in another mode, touch [Internal].

27. Verity that the [Output Sequence] option button on the [Output Setup] dialog
box 1s sct Lo [Continuous].
If the button is set in another mode, touch [Continuous].

28. Touch the close button [x] on the [Output Setup] dialog box to close the dialog
box.

29. Touch the
The [Marker Setup] di

key on the soft menu bar.

alog box will be displayed.

Figure 4-11  [Marker Setup] Dialog Box

30. Verity that the [Mode] option button on the [Marker Setup] dialog box is set to
[Sequencer].

If [Memory] has been sclectled, change it 1o [Sequencer].
31, Touch the [Marker 1{to SA)] tab.

32. Verily that the [Polarity] option bulton on the [Marker 1(to SA)] Lab is scl o
[Pos].

If [Neg] has been selected, change it to [Pos].

33. Touch the [Start Offset Period] tcxt box on the [Marker 1(to SA)] tab.

The set value is displayed in a black/white inverted state.
34, Tnput as E, using the ten-key pad.
0 will be input to the start offset period,

35. Touch the [High Period] text box on the [Marker 1(to SA)] tab.

The set value is displayed in a black/white inverted state.

36. Input as |I|, El, El, using the ten-key pad.

100 will be inpul to the high period.

4-11
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37.

39.

40.

41.

42,

43,

44.

45,

46.

47.

48.

49,

50.

Touch the [Low Period] text box on the [Marker 1(to SA)] tab.

The sel value is displayed in a black/whilc inveried stale.

. Input as , E E using the ten-key pad.

100 will be input to the low period.

Touch the [Loop Number] (ext box on the [Marker 1(to SA)] tab.

The set value is displayed in a black/white inverted state.

Input as , using the ten-key pad.

I will be input to the loop number.

Press the [Apply] button on the [Marker 1{to SA)] tab.

With the above steps, the values of the previously input [Start Offset Period],
[High Period]. [Low Period] and [Loop Number] are set.

Touch the [Marker 2(to Rear Marker Output}] tab.

Verity that the [Polarity] option button on the [Marker 2(to Rear Marker Out-
put}] ab is sct 1o [Pos].

If [Neg] has been selected, change it to [Pos].

Touch the [Start Offset Period] text box on the [Marker 2{to Rear Marker
Qutput)] tab.

The set value is displayed in a black/white inverted state.

Input as E, using the ten-key pad.

0 will be input to the start offset period.

Touch the [High Period] text box on the [Marker 2(to Rear Marker Output)]
tab.

The set value is displayed in a black/white inverted state.

Input as , E, E, using the ten-key pad.

100 will be input to the high period.

Touch the [Low Period] text box on the [Marker 2(to Rear Marker Output)]
lab.

The set value is displayed in a black/white inverted state.

Input as , E, E, using the ten-key pad.

100 will be input to the low period.

Touch the [Loop Number] text box on the [Marker 2(to Rear Marker Out-
put)] tab.

The set value is displayed in a black/white inverted state,
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52.

53.

54.

38.

60.

61.

4.3.1 Operation from Wavcelorm File Loading o I/Q Signal Oulput

. Input as , using the ten-key pad.

| will be input to the loop number,

Press the [Apply] bution on the [Marker 2(to Rear Marker Qutput)] tab.

With the above steps, the values of the previously input [Start Offset Period],
[High Period], [Low Period] and [Loop Number] are set.

Touch the close bution [x] on the [Marker Setup] dialog box Lo close the dialog
box.

Touch th key on the solt menu bar.
The [/Q Output Control] dialog box will be displayed.

I
S

“1

Figure 4-12  [I/Q Output Control] Dialog Box

. Touch the [Fix Gain Path(1Vp_p)] of the [I/Q Output] option button on the [I/

Q Output Control] dialog box.

. Verify that the [1/Q value Interlock] check box of [1/Q) (Mfset] on the [1/Q Out-

put Control] dialog box has been checked.
If it is not checked, touch the [T/Q value Interlock] check box to check it.

. Touch the [I] text box of [1I/Q Offset] on the [1/QQ Output Control] dialog box.

The set value is displayed in a black/white inverted state,

Input as E, using the ten-key pad.

0 mV will be scl (o the elfscts of cach of [ and Q).

. Select Through for [I/Q) Output Filter] on the [1/Q Output Control] dialog box.

Touch the close bullon [X] on the [/Q Qutput Control] dialog box o close the
dialog box.

The T/Q signal is output by pressing the [AWG ON] button below the active

application button,
To stop the 1Q outpul, press the [AWG ON] buuion again.

4-13
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4.3.2 Operation of BER Measurement

This scction describes the BER measuring procedures using the BER counter.

[Targeted settings]

Stop on Error: OFF
Measure Bit Length: 1000 bits
Cycle Counl: 1
PRBS: PNO
Data Polarity: Positive
Clock Slope: Rising
Clock Gale: ofr
Start Trigger: Internal
Sync Mode: Auto
BER Display: %
Pass/Fail: Qrr

[ Required equipment]
R3681 series + Option 71
Output cable: BNC (m)-BNC (m)

Turning on the power supply

IMPORTANT: After turning on the power supply, let it warm up for 30 minutes or
longer.

1. Verity that the power supply circuit breaker on the rear panel is OFF
2. Conneel the allached power cable o the AC power connector on the rear panel.
3. Connect the power cable to an electrical outlet.

4. Turn ON the power supply circuil breaker on the rear pancl.
After turning ON the power supply circuit breaker, wait for three seconds or
longer.

5. Turn ON the power swilch on the [ront pancl.

When the self-test is completed, the screen returns to the startup screen.

MEMO: The display after turning ON the power supply differs depending on the state
of last use.
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4.3.2 Operation ol BER Mcasurcment

Initialization
Initializes the setlings of this instrument.

6.  While pressing the right key of the presct key, press the left key.

Initial setting conditions are loaded.

Figure 4-13  Initial Sculing Screen
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Device connection

7. Connect the EXTT input connector on the rear pancl (o the CLOCK output of the
DUT with BNC{m)-BNC(m).

Connect the EXT2 input connector on the rear panel to the DATA output of the
DUT with BNC(m)-BNC(m).

BNG(m)-BNG{m)
cable

CLK DATA

DUT

Figurc 4-14  Conncclion Diagram
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BER setting

8. Touch [Config] on the menu bar and sclect [AWG Option].
Selecting [AWG Option] will display the AWG screen.

Figure 4-15  AWG Screen

MEMO: The display after turning ON the power supply differs depending on the state
of last use.

4-17
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4-18

9.

11.

14.

. Verily that the

. Press th

Touch the {BER} button on the function bar,

The bhil error rale measurement screen will be displayed.

Figurc 4-16  Bil Error Rate Mcasuremenl Screen

key on the solt menu har has been
turned OFF.

key is ON, touch th

key on the soft menu bar.

Entry box 2 will be displayed and inputting of the measuring bit length will
become possible.

. Press |I|, E, E, E, .

The measuring bit length will be set to 1000 bits.

key on the soft menu bar.

Entry box 2 will he displayed and inputting of the number of cycles becomes pos-
sible.

Press , .

The number of cycles will be setto 1,



R3681 Series OPT71 200M AWG Module User’s Guide

15.

16.

17.

18.

20.

21.

22.

23.

4.3.2 Operation ol BER Mcasurcment

Press the key on the soft menu bar,

The [Bit Error Rate Counter Setup] dialog box will be displayed.

Figure 4-17 [Bit Error Rate Counter Setup] Dialog Box

Verify that [PRBS] in the [Bit Error Rate Counter Setup] dialog box has been
set to PNO.

Il [PRBS] has nol been set o PN9, sct it 1o PN9,

Set the [Data Polarity] option button on the [Bit Error Rate Counter Setup]
dialog box to either [Positive] or [Negative], depending on the data polarity of
the DUT.

Set the [Clock Slope] option button on the [Bit Error Rate Counter Setup] dia-
log box to either [Rising] or [Falling], depending on the data output riming of the
DUT.

. Verily that the [Clock Gate] option button on the [Bit Error Rate Counter

Setup] dialog box is [Off].

Tt the button is in another mode, touch [Off].

Verily that the [Start Trigger] option bution on the [Bit Error Rate Counter
Setup] dialog box has been set to [Internal].

If the button has been set to [External], touch [Internal].

Verily that the [Syne Mode] option button on the [Bit Error Rate Counter
Setup] dialog box has been set to [Auto].

It the button has been set to [Trigger], touch [Auto].

Touch the close button [X] on the [Bit Error Rate Counter Setup] dialog hox o
close the [Bit Error Rate Counter Setup] dialog box.

Verily that th
%.

key on the solt menu bar has been sel o

If th

key has been set to Exp. touch the
key to set it to %.
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24, Verity that the
Off.

ey on the soft menu bar has been turned

ey is On, touch th

ey to turn

25, Pressing the| SINGLE | button of the program keys on the front panel will start
hil error rale measurement.

To siop the measurement, press the | STOP [ button of the program keys.

Figure 4-18  Bit Error Rate Measurement Result Screen
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5. MENU MAP, FUNCTIONAL EXPLANATION

This chapter describes the configuration and functions of the soft keys displayed on the touch screen of the
AWG option.

1L [w..] Used to enclose a menu name, key name, itemt name in the dialog box, button name, or the name of selected
items in lists and menus.

{....} Shows a function button on the function bar.

Shows a soft key on the soft menu bar.

[ shows a text box for numeric input.

2

3.

4. A dialog box is surrounded by a broken line.

5.

6. Operations are supposed to be made through o touch screen, and “fouch™ means to press a button or a key.

5.1 Menu Index

Operation Key Pages Operation Key Pages
AWG . B3 [Continuous] «.oooovveeeeeeeeeeeeeeee e 59, 5-14
APPLCATION ..o e D3 [Data Polarity] ....ocoovvminincceeerenene 54, 5-5
BER ..o 5-3 [External] ..o 5-4
BER Display %/EXpP ovvveeveeicieeeeene 54, 5-8 [External Trigger Slope] ..oocvvvvvvererennnnne. 5-4, 5-7
Cal oo 973 [Falling] ..ooooeiicenee e 5-4
CONMIZ oo 5-3 [Gated] oo 5-9, 5-14
Cycle Count ..o 5-4, 5-5 [Fix Gain Path(1Vp_p)] <o 3-10
File oo 923 [T e e 5-18, 5-19
FQ Outpul oo 5-9, 5-18 [LO MV e 5-10
Marker Setup .coovoeevieeeree. 3°9, 5415 [T 1000 MVp ] oo 3-10
Measure Bit Length ..o 54 [T/Q Offset] .oovvreeiiiececeee e, 5-10, 5-19
Measure SCLUP o 5-4, 5-5 [I/Q Outpul] oot 5-10, 5-18
Load Data Size ..o, 329, 5-12 [/Q Output Filter] ...ooooveiereiiieieeeeeee 3-10, 5-19
Modulation ... 373 [/Q value Interlock] ovovvivivcieniiicee, 5-10, 5-18,
OQULPUL SCLUP it 59, 5-13 5-19
Pass/Fail Onf/OfF ... 5-4, 5-8 [High] oo 5-4
Special oo D23 [High Period] ..o 5-17, 5-18
Stop on Error On/OI[T ..o 5-4 [High Period 2| .o 5-9
SYSIEIM oot =3 [Mnternal] ..o, 5-4, 5-9
Wavetorm Setup ......covcvvriniicciennes 5-9, 5-10 [Map Number] ..o 59, 5-11
[T6M Word X 4] i 5-9 [Marker| ..o 5-9, 5-13
[B2M Word X 2] .. 59 [Marker T{t0 SAY v, 3-9, 5-16
[64M Word X L] v 5-9 [Marker 2(to Rear Marker Output)] ........ 5-9, 5-18
[AWG Mcmory Mapping Information] .. 5-9, 5-10 [MarkerT| .o 5-9, 5-14
[APPIY] oo 3-8 518 [Marker2] oo 3-9, 5-14
[AULO] worriiiiiieiier e e 54 [Memory] oo 5-9
[Auto Load| ....oooooeiiir e 5-9, 5-11 [Memory Segments| .ooeeeeeneenienieenn. 5-9, 5-10
[Clock Gate] «oooveeeoeeeeeeeeeee e 5-4, 5-6 [LINK] oo 3-9
[Clock Slope] oo 5-4, 5-6 [Load] v 5-9, 5-12
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[Load Data Size] ooovvveereiinveeeecvrern e 5-9, 5-12
[Load Waveform] ......cccooeveeeeiiieeiieniens 5-9, 5-10
[IMOAC] coiiiiiiiiiiiiiie it 5-9, 5-16
[Loop NUM] e 5-14
[Loop Numm 1] e 59
[Loop Number| .., 5-17, 5-18
[Loop Number 1] .rveeiinnsiervnns 5-9
[LOWT oo 54
[Low Period] o 5-17, 5-18
[Low Period 2] .ovvvvvvveecvvern e vvneeeevveranns 5-9
[OFE] e 59, 510
[ONT ettt 5-9
60 U PP 5-4
[INEZ] et e 59
[INCZALIVE] eiiiiiiiiiii et 5-4, 5-9,
3-14
[Output Sequence] .....ocooveeereereeccianne. 59, 5-14
[Gutpul Wavelorm Sclect| o, 5-9, 5-13
[ e 5-18, 5-19
[QOMV] e, 5-10
[Q 1000 MVp_pl oo 5-10
[PRBS] oo 5-4, 5-5
[POlarity] .oooeceeeeeie e 59, 5-17,
5-18
[POST crrveveiiririrneeirissssnsieesirnernsesssrrreressrenss 5-9
[POSIEVE] ©eeeeeeieiieeeee e et 54, 59,
5-14
[Sampling Freq] .ooovvevnvvrnnncneerrronnennn 5-13
[Sampling Freq 200.00000000000 MHz] 5-9
[Seleet Wave] i 5-9, 5-15
[Sequencer] .. 5-9
[Sequencer Setup] ..oooooeeveeereeecreeeen 59, 5-16
[SINZLe] o 5-9, 5-14
[RISINE] tioriirrvrinreiianririeerrrsanserssenreennas 5-4
[Start Offset Period] ...ccovveeeeeeeriieiieeeenes 5-17, 5-18
[Start OfTsct Period O] v 5-9
[Start Trigger] .o errernns 5-4, 5-7,
59, 5-14
[Sync Mode] oo, 5-4, 5-7
[Total Length] oo enreenen 5-9, 5-16
[TTIZEET] et e 54
[ Trigger BAge| o 5-9, 5-15
[Trigeer Level] vvrrnirronrnnn 59, 5-15
[Variable Gain Path] ...vvvvvveiiiiiiienenn. 5-10
TAWG] i, 5-9
{BERY} s 5-4
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5.2

5.4

5.2 Swilching AWG

Switching AWG

The menu bar of this oplion is arranged as [ollows:

File System Config Modulation Cal Special Application

Seleet AWG Option [rom Config on the menu bar to sclect the AWG [unction.

Function Bar

This scction describes the funclions of cach function button displayed on the [unction bar. The configuration
of the function buttons of this option is as follows:

BER AWG

When you click a function button on the function bar, the associated soft keys are displayed on the soft menu
bar.

Soft Menu Bar

The arca localed on the right-hand side of the screen and in which solt keys are displayed is called the solt
menu bar.

When you touch a button on the function bar. the associated sott keys are displayed on the soft menu bar.

5-3
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5.5 Description of the Function of Each Key

This section describes the function of cach key.

5.5.1 {BER}

When you touch the {BER} bution, the solt keys related (o bil crror rate measurement are displayed on the
soft menu bar.

{BER}

I—P

[Data Polarity] —[ [Positive|

[Clock Slope] —L_[Ncgativc]

[Clock Gate] M Rising]
[Start Trigger] |Falling]
[[High]

[Low]

L[Off]

MNinternal]

[External]

[External Trigger Slope] —b[ [Rising]

L[Sync Mode] [Falling]
L>|: [Auto]

[Trigger] '

judgment limit value set by the

exceeded.
On: Stop on error functions.
Oft: Stop on error does not function.

MEMO: Measurement is stopped if the judgment limit value < bit
error rafe.

Sets the measure bit length for bit error rate measurement,
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[PRBS]:

[Data Polarity]:

5.5.1 {BER]

Sets the cycle count for the measure bit length.

MEMO:  Total number of bits of the measure bit length = Measure Bit
Length xCyecle Count

Il you touch the selling dialog box necessary
for carrying out BER measurement will be displayed.

Selects the PRBS pattern tor carrying out the measurement.
PNT7: Selects PN7.

PN9: Sclects PNS.

PN11:  Scleets PN11.

PNI15:  Selects PNI5.

PN19:  Selects PN19.

PN20:  Selects PN20.

PN23:  Selects PN23.

ALLO:  Selects ALLO,

ALL1:  Selects ALLI1.

Selects whether or not to reverse the polarity of the input data sig-
nal.

Positive: Does not reverse.

Inputdata>< 1 >< 0 >< 1 ><1 ><
v
Samplingdata>< 1 >< ] >< 1 >< 1 ><

Negative: Reverses.

Input data>< 1 >< 0 >< 1 ><1 ><
v
Sampling dala >< 0 >< 1 >< 0 >< 0 ><
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5.5.1 [BER}

5-6

[Clock Slope]:

[Clock Gate]:

Selects whether sampling of the data will be carried out at the ris-
ing edge or the lalling edge of the clock signal.

Rising:  Sampling is carried out at the rising edge.

Tnput data>< >< >< X ><

Input clock

Data sampling point

Falling: Sampling is carried out at the [alling cdge.

Input data>< >< X >< ><

Input clock

X

Dala sampling point
Sampling of the data is carried out with the clock signal only for

the section in which the clock gate signal is active.

High: Sampling of the data is carried out with the clock signal
only for the section in which the clock gate signal is
high.

R 000,00 0.0

w1 [N
Clock gate signal | L_
it

Sampling clock | |
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[Start Trigger]:

5.5.1 {BER]

Low: Sampling of the data is carried out with the clock signal
only for the section in which the clock gale signal is
low.

oo Y OCOCOXDCOXDCO(X
mpucetock || || ][ L[]/
|

Clock gate signal

Sampling clock —L—|__|_—|_—|__

Off: Sampling of the data is carried out with the clock signal
regardless of the clock gate signal.

Selects the trigger signal to start the bit error rate measurement.

Internal: I you press the | START | key 0r| SINGLE | key on
the front panel, the trigger signal 18 generated and

measurement starts.

Exicrnal: Il you press the | SINGLE |key on the [ront panel, the

system enters into the siate of waiting for external
trigger input.

Measurement will be started at the moment at which the
external trigger is input.

MEMQ: For more information on setting of [Start Trigger], refer
also to the [Sync Mode] function.

[External Trigger Slope]:

[Sync Mode]:

Selects the polarity of the external trigger signal.

Rising: Takes the external trigger signal at the rising edge.
Falling: Takes the external trigger signal at the falling edge.
Selects the synchronization mode of the bit error rate counter.

Auto:  Automatically carries out synchronization for the PRBS
group, ALLT and ALLO.

Trigger: Carries out synchronization for the PRBS group, ALLIL,
and ALLO according to the generated trigger signal.
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5.5.1 [BER}

3-8

IMPORTANT: When [Syne Mode] is set to trigger, syrchronization is
carried out according to the external trigger. If syn-
chronization cannot be performed at that moment,
measurement will be terminated.

Changes the display of the result of BER measurement,

¥R Changes the display of the result into percentage
indication.

Exp: Changes the display of the result into exponential
indication.

Displays Pass/Fail on the measurement result display screen.

On: Il 'you touch the On button of ;
BER Limit sclling entry box
Input the bit error rate limit value in this entry box.
If the result of the bit error rate measurement is within
the bit error rate limit value input in the entry box, PASS
will be displayed on the result display sereen. 1[0 it
exceeds it, FAIL will be displayed.

QIT: Will not display PASS/FAIL.



R3681 Series OPT71 200M AWG Module User’s Guide

5.5.2 [AWG)

552 (AWG}

IT you touch the {AWG] key, the sofl keys related wo the AWG seiling will be displayed on the solt menu
bar.

{AWG]}
—*![[AWG Memory Mapping Information] '

' |[Memory Segments] —» [164M Word x 1]

_|Load Waveform] ————— 132M Word x 2] :

|| Load] [16M Word x 4] !

: »f [Map Number]| !

- : [Auto Load] :
: | LLoad Data Size| :

L, [ [Sampling Freq | 200.00000000000 | MHz]

[Output Wavetorm Select]

, | TMarker] »[ [Marker1l] — [ [ON] .
: [Start Trigger] — \;[Markeﬂ] —Lb_[OFF] X
: [Output Sequence] [TON] :
! L [ [Internal] ,
' [Link] [OFF] !
. in L .
! L I [Positive] '
: [Negative] :
: L, [[Continuous] :

[Single] ——— |Loop Num |I|J
LIGated] —— 4[| Trigger Edge|

| Trigger Level]

[Select Wave]
[Total Length]
[Mode] —b[ [Sequencer]

[Memory]

[Sequencer Setup] —L
[[Marker 1(to SA)] —[[Polarity] ——»[Pos]

[Marker 2(to Rear g fFset Peri Neg]

' Marker Output}] [Start Offset Period [ 0 ] ‘

: [High Period [ 2 ]] !

I [Low Period ] \
[T.oop Number

[[Polarity] L T[Tus]
- [Start Offset Period [ 0 | L[Neg
E [High Period 3
: [Low Period ‘

[Loop Number |I|]
L [Apply]

L[Apply]
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3-10

' AQ Oftset]

[QOutput] —— [ [OFF] !
[Fix Gain Path(1Vp_p}] !

[/Q Output ilter| | [Variable Gain Path] —— |1 [T000 | mVp.pl
([T ] mV] 1Q mVp.p| :
[I/) value Interlock] !

Q[0 ]mV]

| [I/Q value Interlock]

If you touch the
box related to da

2 button, the setting dialog
G will be displayed.

[AWG Memory Mapping Information]:
Displays the data file name and data size (number of samplings)
loaded on cach memory scgment.

[Memory Segments]: Sets with which of three split modes the waveform storage mem-

ory will be split.

64M Word x 1:
A mode in which only onc wavelorm can be read in all
the maps of 64M Word.

64M word (64Msamplcs)
Wavel map

32M Word x 2
A mode in which the maps of 64M Word are divided
into two equal parts and loaded in one waveform in any
onc of the 32M Word maps.

32M word (32Msamples)
Wavel map

32M word (32Msamples)
Wave2 map

16M Word x 4:
A maode in which the maps of 64M Word are divided
into four equal parts and loaded in one waveform in any
one of the 16M Word maps.

16M word
{16Msamples)

Wavel map

16M word
(l6Msamples)

Wave2 map

16M word
(16Msamples)

Wave3 map

16M word
(16Msamples)

Waved map

IMPORTANT: If the mode of |Memory Segments| is changed, all
waveform data loaded on the memory will be erased.

[Load Waveform]: Performs setting necessary to load the waveform data.
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[Map Number]:

[Auto Load]:

5.5.2 [AWG)

Selects to which map among those determined by [Memory Seg-
ments] the wavelorm data will be loaded.

Wavel: Loads the wavetorm data on the Wavel map.
Wave2: Loads the waveform data on the Wave2 map.
Wave3: Loads the waveform data on the Wave3 map.

Waved:  Loads the wavelorm data on the Waved map.

CAUTION: Fixed to Wavel if the mode of [Memory Segments| is
G4M Word x L. Only Wavel and Wave2 can be selected
in the case of 32M Word x 2.

If [Auto Load] is checked, data on the waveform data file from
the top address of the map specified by [Map Number] are trans-
ferred automatically to the wavelorm slorage memory under the
conditions in the following Examples.

If [Auto Load] is not checked, data are transferred, from the top
address of an arbitrary map specified by [Map Number] and in

the data size set Lo the
10 the wavelorm slorage memory.

on the solt menu bar,

Example 1:  When the wavetorm storage memory of the map >
the data size on the wavelorm data [ile.

[Memory Segments]—16M Word x 4

[Map Select] >Wave2
1oM word 1eM word 16M word 1eM word
Wave l map WaveZ map Wavesd map Waved map

Top address of
the Map

A

"[data size on the

wavelorm data [ile
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Example 2:  When the waveform storage memory of the map <
the data size on the wavelorm data filc.

[Memory Segments]—16M Word x 4

[Map Select] >Wave2
16M word 16M word 16M word 16M word
Wavel map Wave map Waved map Waved map

Top address of
the Map

i Data sizc on the \

wavcform data file

MEMO: Refer also to the
menu bar.

[Load Data Size]:

[Load]:

Displays in a hexadecimal number the data size (number of sam-
plings) to be loaded from the waveform data file to any map spec-
ified by [Map Number] of the wavelorm slorage memnmory.

Loads the waveform data from the waveform data file to any map
specificd by [Map Number] of the wavelorm storage memory.

Inpults as a hexadecimal number the data size (number of sam-
plings) to be loaded [rom the wavelorm data [ile 10 any map spec-
ilicd by [Map Number] on the wavelorm storage memory in the
state in which the [Aute Load)] check box on the dialog box dis-

played if the
checked (when manua

¢ button is touched is not

y loade

CAUTION: If the [Auto Load] function is checked, the value input
by [Load Data Size| will not be reflected.

IMPORTANT: The minimum values for the data size are 1024 sam-
ples (Ox400),
The value for a data size must be a multiple of 4.
If the number is not a multiple of four, normal wave-
forms cannot be obtained in this AWG
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If you touch th utton, the setting dialog box
related to the AWG dlsp]ayed

The AWG [unclional blod( diagrarm is shown below.

Muaiker]
ON
\.OFF
Start Trigger - Timing Sequencer Murker Sequencer
Jnternal n >
Extermal L Outptir Sequence Murker Scitting
.Cont Marker?
Signal —— ON
.Grited .OFF
Memory
WAVEIL \_
RUN > WAVEZ L
Late o STOP WAVE3
‘WAVE4
1Q Wave Memory Chutput waveform select
WAVE 1
WAVE 2
Sampling Clock wi EE ;
Sampling Freq.
[Sampling Freq]: Sets the sampling frequency.

CAUTION: If the ratio between the output signal frequency and
the sampling frequency (the number of over-sampling)

is small, crossed spurious signals may generate.

Formula

Sampling frequency ‘
2 |

Af: Frequency from the career m and n are integers.

Af =\mx10MHz —nx

Example
Output frequency: 49.995 MHz
Sampling Frequency: 199.98 MHz
The number of over-sampling: 4

Af =10kHz m=10, n=1 < -55dBc

[Output Waveform Select]:  Of the maps set by [Memory Segments], selects which map’s
data will be output.

CAUTION: Fixed to Wavel if the mode of [Memory Segments] is
64M Word x 1. Only Wavel and Wave2 can be selected
in the case of 32M Word x 2,

[Marker]: Perlorms seiting for the marker outpul.
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5.5.2 [AWG]

[Markerl]:

[Marker2]:

[Start Trigger]:

[Positive]:
[Negative]:
[Output Sequence]:

[Continuous]:

Performs output setting tor marker 1.
ON: QOutputs the marker signal.
OFF: Stops the marker signal output.
Performs output scuing lor marker 2.
ON: Outputs the marker signal.
OFF: Stops the marker signal output.
Performs setting of the AWG start trigger.

Internal: The trigger signal is generated by pressing the [AWG
ON] button below the active application button and the
AWG starts generating the waveform,

Link: The AWG entered the status, where it waits for the
trigger signal to be input from SA, by pressing the
[AWG ON] bution below the active application bution.
If the trigger signal is input from SA. the AWG starts
generating the wavetorm.

MEMO: As types of triggers for SA, Free Run, IF Power, Video,
EXTI, EXT2 and Line are available. For more information,
refer to the R3681 Series User’s Guide.

Starts at the rising edge of the trigger inpul from the SA.
Starts at the lalling edge of the trigger input [rom the SA.
Sets the AWG waveform generation sequence.

Outputs waveform data continuously.

Waveform data | Wavceform data | Waveform data | Waveform data|— ——————————

Start Trigger

[Single]:

[Loop Numl]:

[Gated]:

When the start trigger is input, wavelorm data are output the num-
ber of times sct hy the loop number and then oulpul lerminales.

Loop Num=3

Waveform data | Waveform data | Waveform data

Start Trigger Stop

Sets the number of times of repetition when the waveform gener-
ation sequence is set to [Single].

Controls the waveform data output sequence with the trigger sig-
nal input from the SA.
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[Trigger Edge]: Controls the waveform output with the edge of the trigger signal
input [rom the SA.

Wavelorm data oulput range

Wavcform data | Waveform data | Wavcform data

External trigger signal —I
(in the case of Positive)
Stant Trigger Step Trigger
[Trigger Level]: Controls the waveform data cutput with high and low level input
from the SA.

Waveform data output range

Waveform data | Waveform data | Wavpform data |

External trigger signal
(in the case ol Positive)

Start Stop
CAUTION:
1. If the Link is sef to [Positivel, the waveform signal is output at
Righ level.
If the Link is set to [Negativel, the waveform signal is output at
Iow level.

2. The |Gated] function of [Output Sequence] becomes active when
[Start Trigger] is set fo Link.

Il you touch the ulton, the setting dialog box
related o AWG cr oulpul will be displayed.

This [unction is o outpul the trigger signal synchronized o the
waveform data and used for synchronized measurement with the
SA or to synchronize to external devices,

There are two groups of markers and marker | is internally con-
nected with the rigger input of the SA dircctly.

With marker 2, the signal is output to the back panel. Each marker
can be set independently.

[Select Wave]: Displays any map of the waveform storage memory that becomes
the object of the marker setting.

CAUTION: The map specified by [Output Waveform Select]
hecomes the object of the marker setting.
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[Total Length]:

[Mode]:

[Sequencer Setup]:
[Marker 1{to SA)]:

Displays the total sampling points of waveform data Toaded on
any map ol the wavelorm slorage memory.

For the AWG, two types of marker generation methods are avail-
able.

One is the memory marker [unction that wriles marker informa-
tion in the waveform data and outputs the data as a marker.

The other is the sequencer marker function that generates a
marker with the marker generation circuit built in the AWG.

Sequencer:  Selects the sequencer marker function.

Memory: Selects the memory marker function.
Marker Sequencer
Sequence Mode
\H
Waveform data
Memaory Mode

IMPORTANT: Specify the minimum pulse width of the marker signal
of 200 nsec or greater.

44— =200 nsec —P

Performs the sctup for the sequencer marker.

Performs the setup for the sequencer marker of marker 1.

CAUTION: The signal output by marker I cannot be output to the
outside.




R3681 Series OPT71 200M AWG Module User’s Guide
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[Polarity]: Sets the polarity of marker 1.
Pos: Does not reverse.
Neg: Reverses.

Marker signal when setting Pos

Lﬁ Start offset Periocd —Jwaf——— High Period ——»l——— Low Period 4"

Marker signal when selling Neg
|

Start offset Period ——po}——— High Period ——p-l}—— Low Period

[Start Offset Period]:
Inputs the start offsct time by using even-number sampling points.

[High Period]: Inputs the time of the high period by using even-number sampling
points.

[Low Period]: Tnputs the time of the low period by using even-number sampling
points.

[Loop Number]:Inputs the number of repetitions between the high period and the
low period.

——  Start offset Pericd — - ——— High Period — P ——— Low Period ——P»
A

Loop Number

Taop of the waveform data

Loop number sclling example

§—— Startoffset Period — P 1 — Pllg— 2 — g 3 P
A

K——————— Loop Number=3

Top ol the wavelorm dala

5-17
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[Applyl:

Reflects the setting for marker 1.

[Marker 2{to Rear Marker Output)]:

Performs the setup for the sequencer marker of marker 2.

[Polarity]: The same description as that for marker 1 applies.
[Start Offset Period]:

The same description as that for marker 1 applies.
[High Period]: The same description as that for marker 1 applies.

[Low Period]:

The same description as that for marker 1 applics.

[Loop Number]: The same description as that for marker 1 applies.

[Applyl:

[1/Q Output]:

[1]:

[QL

[1/Q value Interlock]:

3-18

Reflects the setting for marker 2,

It vou touch the button, the setting dialog box
related to the I/Q cutput of the AWG will be displayed.

Sets the output level of the 1/Q).
QFF: Turns OFF the FQ output.

FiX Gain Path(:]VP_P):
A mode in which the maximum amplitude of the 1/Q)
output becomes 1 Vpp

Variable Gain Path:
A mode in which the maximum amplitude of the 1/Q)
output is variable.

Sets the output level amplitude of the T channel when setling the
variable gain path mode.

Sets the output level amplitude of the Q channel when setling the
variable gain path mode.

Il the check box is checked, the seltings for the outpul level ampli-
tude of the I/QQ vary by the same value.

If not checked, the setting of the output level amplitude can be
made independently for Tand Q.

Wavelorm data (DAC dala) 1/} output
3FFFh +0.5V
2000h oV
1h 0.5V

Relationship between the waveform data and I/Q output voltage
(for Fix Gain Path)
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[1/QQ Offset]:
[1]:

[Q1l:
[17Q value Interlock]:

[1/Q Output Filter]:

5.5.2 [AWG)

Wavelorm data {DAC data) 1/QQ output

200mV~2Vp-p

3FFFh

2000h ov

1h

Relationship between the wavelorm data and 1/Q outpul vollage
(for Variable Gain Path)

Sets the DC olTsel w the outpul level of the 1/Q.

Sets the DC offset of the T channel.

Sets the DC offset of the Q channel.

Il the check box is checked, the seltings [or the DC offsct of the 1/
(Q vary by the same value.

It not checked, the setting of the DC offset can be made indepen-
dently for Tand Q.

Selects the base band filter.
2.5MHz: Selects the 2.5 MHz filter.
SO0MHz: Selects the 50 MHz [ilter.
Through: Sclects Through.

5-19
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6.1

6. SCPI COMMAND REFERENCE

SCPI COMMAND REFERENCE

This chapter describes the command reference of this instrument.

MEMO: For an outline of the remote control, basic measurement procedures, etc., refer to the attached manual

“Programming Guide.”

Command Reference Format

This scetion deseribes the formal of explanations of cach command described in this chapler.

Explanations of cach command include the lollowing itcms:

Function
Command

Parameter

Query

[Command]

The command shows the syntax of a command sent from the external controller to this instrument. The
syntax consists ol a command parl and a parameter parl. The command part and parameler part arc de-
limited by a space.

When there are multiple parameters, they are delimited by commas (,). The three points (...) displayed
between commas represent the parameter(s) omitted in the position.

For example, the deseription <numeric valuc 1>, ..., <numeric value 4> shows thal [our paramelers, <nu-
meric value 1>, <numeric value 2>, <numeric value 3>, and <numeric value 4>, are required.

When the parameler is a character string lype such as <character string>, <character string 1>, the pa-
rameter must be enclosed in double quotation marks (7). When the parameter is <block:, it shows the
block format data.

The part written in lowercase alphabetical characters in the syntax shows that it can be omitted.

For example, “:CALibration:CABLe” can be abbreviated to “:CAL:CABL”.

The marks used in the syntax are defined as follows:

<> Shows a parameter required for sending a command.

[1: Shows that the command is optional.
It can be omitted.

i} Shows that only one itemn is required to be selected from multiple items.

|: Writlen in curly brackets {..} and used as a delimiter for multiple items.

<ch>: Written in the command header and shows the target input channel number of the com-
mand.
The channel number can be omitted. However, when it is written, the channel number 1 is
sclected.

<bch>: Written in the command header and indicates the BER measurement target channel of the
command.

The BER measurement channel number ¢an be omitted. However, when it is written, chan-
nel number 1 is selectled.
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6.1 Command Relerence Format

<mkr>: Written in the command header and indicates the target marker of the command,
The marker number can be omitted. However, when it is written, a value [rom 1 to 2 is sc-
lected.
{1231

<MNo>: Written in the command header and indicates the Wavetorm Memory number that is the tar-

gel of the command.

The Waveform Memaory number can be omitted. However, when it is written, a value from
1 o4 is sclected.

[{12[314 1]

[Function]

Indicates the outline of the action of this instrument when the command is executed.

[Parameter]

Deescribes a parameter required [or sending a command.

When the parameter is a numeric type or a character (string} type, it is enclosed in angle brackets (< >).
When the parameter is an optional type, it is enclosed in curly brackets { }.

In this manual, parameter types are desceribed in the following formats:

< int >: A numeric value that can be input in the format NR1, NR2, or NR3 and rounded to an in-
teger in this instrument

<real > A numeric value that can be input in the format NR1, NR2, or NR3 and rounded to a valid-
digit real number in this instrument

<bool>:  String of OFF|ON

< 8lr >: A characler string or alphanumeric symbols enclosed in quotation (¥ ) or double quotation
{(“ ™) marks

< block >:  Block data type
The content of data is an 8-bit binary data array

< type > Character data selected from multiple types

[Query]

When there is a query reply to the command, the data format used for reading the query is described.
Each parameter (o be read is enclosed in curly brackets { }. When multiple items delimited by a vertical
bar {|) exist in curly brackets { }, only one of those items is read out, When multiple parameters are read
out, they are delimited by commas (,}. The three points (...} displayed between commas represent the
data omitted in the position. For example, the descriplion <numeric value 1>, ..., <numeric value 4>
shows that four parameters <numeric value 1>, <numeric value 2>, <numeri¢ value 3>, and <numeric
value 4> are read.

When the parameter to be read is enclosed in square brackets [ ], the parameter may be omitted, depend-
ing on the measurement result, etc.

For each read-out parameter, a unit such as “dBm’ is displayed in the column for the unit, to show the
unit for the parameter value. However, only when the parameter is described in a level unit “dBm,” the
level unit sclected at that time will be applied o the parameter.
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6.2 Common Commands

Function Command Parameter Query Remarks
Clears the status byte and related data *CLS - ---
Macro definition for GET *DDT <block> <block> *1
Sets the standard event status enable register *ESE <int> <int>
Reads the standard event status register *ESR? -—- <int>
Device inquiry *IDN? -—- <Str> *2
Nolice of completion of running operations *OPC - 1
Recalls device seilings *RCL <int> -
Resets the device *RST --- ---
Saves the device settings *SAV <int> <ints>
Sets the service request cnable register *SRE <int> <inl>
Reads the status byle register *§TR? - <int>
Self-test execution and inquiry for the results #TST? --- <int>
Waits for the completion of all running operations | *WAI -—- ---

*1: If the *DDT? command is executed when the macro is undefined, zero-length block data (#10) is returned.
*2: <str> is output in the format of “maker name, model name, serial number, version number.”
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6.3 BER Button

:BERT<bch>
:COMParator:THResheld

Function Command Parameter Query Unit | Remarks
BER measurement
condition sctling
Stop on Error :CALCulate<chz {CEND| {CEND| -
:BERT<bch>:COMParator:MODE FHOLd} FHOL}
Sciting measure bil :SENSc<ch>BERT<bch>:TBITs <inl> <int> --
length
Setting the :SENSe<ch> <int> <int> --
measurement cycle :BERT<bch> TRIGger: COUNt
Sciting PRBS pattern | :SENSe<ch> {PN7|PNY| {PN7|PNY| -
:BERT<bch>:PRBS[:DATA] PNI1|PNL5| | PN11|PN13|
PNI9IPN20| | PNI9|PN20|
PN23JALL_ | PN23JALL_
OJALL_1} OJALL_1}
Dala polarity JINPul<ch> {POSilive {POSNEG]) |--
POSI/NEGA | :BERT<bch=:DATA:POLarity NEQGative}
Clock Slope :INPut<ch> {POSitive| {POS|NEG} |--
RISE/FALL | :BERT<bch>:CLOCk:POLarity NEGative}
Clock Galc :INPul<ch> {HIGH| {HIGH]| -
HIGH/LOW/OFF | :BERT<bch>:CGATe: POLarity LOW|OFF} | LOW|OFF}
Start Trigger selection | :SENSe<ch> {INTernal] |{INT|EXT} |-
INT/EXT| :BERT<bch=>:TRIGger|:SOURcce] EXTernal}
Ext Trigger Slope :SENSc<ch> {POSilive {POSNEG] |--
RISE/FALL | :BERT<bch>:TRIGger:POLarity NEQGative}
SYNC mode :SENSe<ch> {ON|OFF} |{ON|OFF} |--
AUTO/TRIG| :BERT<bch>:RSYNc|:STATc|
BER indicated unit :CALCulate<ch> {PERCent]| {PERCISCI} |--
%/EXP | :BERT<bch>:DISPlay:MODE SClentitic}
PASS/FAIL judgment | :CALCulate<ch> {ON|OFF} |{ONJOFF} |-
ON/QOFF | :BERT<bch>:COMParator| :STAT¢]
Setting the BER Limit | :CALCulate<ch> <real> <real> -- *]
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Function Command Parameter Query Unit | Remarks
Loading BER
measurement result
Loading Bit Error Rate | :CALCulate<ch> - <real> -- *1
:BERT<hch>:DATA:BER?
Loading Error Bits :CALCulate<ch> - <str> --
:BERT<bch>:DATA: TBEC?
Loading Tolal Bits :CALCulale<ch> - <slr> --
:BERT<bch>:DATATBIT?
Loading Cycle Count [ :CALCulate<ch> --- <int> --
:BERT<bch=>:DATA:CYCL?
Loading Pass/Fail :CALCulate<ch> - {PASS --
‘BERT<hch>DATA: JUDGe? FAIL}

*]:  The unit will be the unit selected with the BER display unit (%: or EXP).
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AWG Butlon

6.4 AWG Button

start (RUNYstop (STOP)

SG:WFEM<mno>|:STATe]

Function Command Parameter Query Unit | Remarks
Waveform Setup
Memory segment [:SOURce<ch>] {S64M)| {S64M| — %l
sclling :8G:WFMScgment:TYPE S32M| S32M|
S16M} S16M}
Data size [:SOURce<ch>] <hex> <hex> — *2
(Sampling count) :8G:WEFM<mno>:LENGth
setting
Loading mode [:SOURce<ch>| [QON|OFF) [{ON|OFF} |- |*3
AUTOMAN | :SGWFM<mno=LOADAUTO
Load execution [:SOURce<ch> <Str> <Str> - *4
SG:WFEM<mno>LOAD
Output Setup
Sciting sampling [:SOURce<ch>]:SG:CLOCK:STATe <recal> <rcal> H:
frequency
Start trigger selection | [:SOURce<ch>]:SG:TRIGger:SOURce | {INTernall {INT| -
INT/LINK LINK} LINK}
External trigger polarity | [:SOURce<1|2>] {POSitive {POS|NEG} |-
POSUNEGA | :SG:TRIGger:EXTernal:POLaritly NEGative}
Internal trigeer mode [:SOURce<ch=]:SG: TRIGger: TYPE {CONTinuous| | { CONT] --
CONT/SINGL SINGLe} SINGL}
External trigger mode [ [:SOURce<ch>| {CONTinuous| | {CONT] --
CONT/SINGL/GATED | :SG:TRIGger:EXTernal: TYPE SINGLe| SINGL)|
GATE} GATE}
External trigger gate [:SOURce<ch>] {EDGE| {EDGE| -
EDGE/LEVEL | :SG:TRIGger:EXTernal:GATE:TYPE | LEVel} LEV]
Number ol repetitions | [:SOURce<ch>]:8G:ROTate <int> <int> -
(Loop Num) setting
Data output [:SOURce<ch>] {ON|CFF) {ON|OFF} |- | *5

*1:

*4;

*5:

ory segment with “S16M.”

Example:

Sets AUTO il turned “ON.”
The <hex>> [ormal represents a hexadecimal format, and the following data are input and oulput.
#h1ad(0 (indicates “1a400™ as a hexadecimal number.)
In <str>, specity a file name that includes a file extension. It the reference directory path is written for the

file name, the file of the specified directory can be loaded.
Il the dircctory path is not specified, it will be handled as a [ile in the “DAAdvantes\R368 1\Wavelorm™

dircclory.
Example:

“wave0Q00 1 .awv™
“DaAdvantest\R368 1\Wavetorm\wave0001.awv”

<slr>, which is rcad by a query, is a {ile name. The direclory path cannot be read.

If turned “ON,” specifies RUN. If turned “OFF,” specifies STOP.

Specifies a 64M memory segment with “S64M.” a 32M memory segment with “S32M,” and a 16M mem-
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Function Command Parameter Query Unit | Remarks
AWG waveform data
Output dala sclection |:SOURce<ch>] WAVE] WAVEI1 -
:SGWEFMNumber:SELcct. DATA WAVE?2 WAVE2
WAVE3 WAVE3
WAVE4 or 7 | WAVE4
Data Quiput Start [:SOURce<ch| QFF|ON or ? | OFF|ON -
{RUN) / Stop (STOP) SGWEMNumber:SELect[:STATe]
{Starts or stops the out-
put of the waveform
data sclected in “Outpul
data selection™.)
Marker Setup
Marker output [:SOURce<ch>] {ON|OFF} {ON|OFF} |-
ON/OFF SGMARKer<mkr> STATe
Marker mode [:SOURce<ch>| {SEQ| {SEQ| -
SEQUENCER/MEM- :SG:MARKe:MODE WFEFM} WEFM }
ORY
Marker polarity [:SOURce<ch>] [POSilive {POS|NEG} |--
POSI'NEGA :SGMARKer<mke>:POLarity NEGative)
Marker setting [:SOURce<ch>]:SG:MARKer<mkr> <int>,<int>, |<int><int>, |-- %6
{(StartOfsci+Hi+Low) <int> <int>
Setting number of [:SOURce<ch=] <int> <int> --
repetitions of marker SGMARKer<mkr>ROTate
outpul
102 Output
Scuing the I Gain [:SOURce<ch>] <rcal> <recal> Vv
SGIQADjustment: IGAIn
Scuing the (@ Gain |:SOURce<chz] <rcal> <rcal> v
:SGIQADjustment: QGAIn
Gain IQ value interlock | [:SOURce<chz>] {ON]OFF} [ON|OFF} |-
ON/OFF SGIQADjustment: 1QGAiIn:COUPIe
Setting I offset [:SOURce<ch>] <real> <real> v
:SGIQADjustment: TOFFset
Setting Q offset [:SOURce<ch>] <real> <real> v
:SGIQADjustment: QOFFset
Offset 1Q value [:SOURce<ch>| {ON|OFF} {ON|JOFF} |-
interlock ON/OFF :SGIQADjustment: 1QOFiset:COUPLle
1Q) Output [:SOURce<ch=] {FIXed| {FIX|VAR| |--
FIX/VARIABLE/QFF :SG:IQADjustment| :STATe| VARiable QFF}
OFF}
1Q) Output Filter [:SOURce<ch=]:SG:BBFilter {FLT2_5M| |{FLT2_5M| |[--
2.5M/50M/THROUGH FLT50M| FLT50M|
THRough} THR}

*6;

side, and data on the Low side.

The order of response data by the parameter or query is Start Offset of the marker setting, data on the High
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6.5 Menu Bar Related Functions

Bitmap format/PNG format

Function Command Parameter Query Unit | Remarks
Starting BER :INTTiate<ch>:BERT<bch> - --- --
measurcment [:IMMecdiate]
BER repeat measurement | INTTiate<ch>BERT<hch> {ON|OFF) [ON|OFF} |-
:CONTinuous
Stopping BER :INITiale<ch>:BERT<bch=>:ABORL - -- --
measurement
Executing AWG Cal :CALibration:SG:AWG - -- --
Selecting the system
Spectrum analyzer + :SYSTem:SELect SANalyzer, |SAN, SGEN |-- *]
AWG SGENerator
Modulation analyzer + [ :SYSTem:SELect MANalyzer, |MAN, #1
AWG SGENcrator | SGEN
Resetting the current :8YSTem:PREScet - -- --
system
Resetting all :SYSTem:PRESet:ALL - --- --
measurement syslems
Save Ttem ‘MMEMory:SELect:TTEM:SG:SETup | {ON|OFF} | {ON|OFF} |--
Save :MMEMory:STORe:STATe <int> --- -- *2
Load ‘MMEMory:LOAD:STATe <int> -—- - *2
Execculing copy oulpul :HCOPy|:IMMecdialc] - --- --
Specilying the outpul :HCOPy:DESTination [{MMEMory| | [MMEM| -
destination PRINt} PRIN}
Hard Disk/Printer
Specilying an output file [ :HCOPy:MMEMory:FILE:NUMBer <inl> <int> --
number
Specifying the output file | :HCOPy:MMEMory FILE: TYPE {BITMap| {BITM| --
lype PNGraphic} | PNG}

*1:  To set the AWG measurement system to ON, set a combination of Spectrum Analyzer + AWG or Modula-
tion Analyzer + AWG Lo ON. The response (o the query returns the combination of the measurement sysiem
that is currently active.
In addition, the AWG system can be turned OFF with “:SYST:SEL SAN|MAN] ...". In this case, since only
the currently sclected measurement sysiem is relurned as the responsc Lo the query, {SAN|MAN] ...} can be

read.

For more information on switching the measurement system, refer to the “R3681 Series Programming

Guide.”

*2: Specify to <int> a number with 4 digits at the maximum added to the file name for the object of saving/

loading.

For more information, refer o the “R3681 Scrics Programming Guide.”
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6.6 Functions Dcdicated 1o Remotc Control

6.6 Functions Dedicated to Remote Control

Function Command Parameter Query Unit | Remarks
Reading BER :STATus -- <int> -
quecstionable stalug evenl :QUEStionable:BERT
register ‘EVEN{t?

Setting BER questionable [:STATus <int> <int> -
slatus event regisier enable | :QUESUonable: BERT
:ENABIe
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6.7 Stalus Regisler

6.7 Status Register

This instrument has a laycred status register structure that is compliant with IEEE standard 488.2-1987, and
can send various statuses of the devices to the controller. This section describes the status register to be added
by the AWG option.

With respect to the status registers of this instrument, there are five types of registers. However, information
related to the status can be added by the AWG option in the two registers shown below:

*  Questicnable status register
+  Mocasuring status regisler

Details of the status register in which information is added by the AWG option is shown in Figure 6-1,

MEMGQ: Details of basic status bytes and various status registers are described in the “Programming Guide”
attached to the main unit.
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6.7 Slalus Regisler
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6.8 Examplc of Remote Control Program

6.8 Example of Remote Control Program
This scetion describes an example of the program (or remole control related 1o the AWG oplion.
In this program example, Microsoft’s Visual Basic i1s used. When writing a program in another language,
change the description to the language used.
In the explanation of this program, a GPIB board manulactured by National Instruments (NI) is assumed as
the GPIB bus controller.
MEMO: For more information on the necessary basic steps with respect to remote control is described in the “R3681

Series Programming Guide” atfached to the main unit.
6.8.1 BER Measurement

6-12

This section shows an example of measurement of the BER value with the BER measurement function.

HExceuting BER measurement and reading the result

Rem ----------------- Meagure Bit Error Rate
Public Sub MeasBer( )

BerResult$ = Space(100)

Call ibwrt {analyzer%, "*CLS") ' Clear status registers

Call ibwrt{analyzer%, "*SRE 128"} " Enable gervice reg. for OPR bit
Call ibwrt {analyzer%, ":STAT:0PER:ENAB 1&" ) ' Set event enable for meas. end
Call ibwrt(analyzer%, ":STAT:0PER:MEAS:ENAB 4096") ' Enable BER meas. end event

Call ibwrt (znalyzer%, ":SENS:BERT:TBIT 10000"} " Bet Meas Bit Length to 10000
Call ibwrt {analyzer%,":SENS:BERT:TRIG:COUN 1000") ' Bet Cycle Count to 1000

Call ibwrt {analyzer%,":SENS:BERT:TRIG INT") ' Bet Start Trigger to Internal
Call ibwrt {analyzer%,":SENS:BERT:FRBS PN3") ' Set PRBS tfo PN3

Call ibwrt (analyzer%, ":SENS:BERT:RSYN ON"} ' Set Syn¢ Mode to Buto

Call ibwrt{analyzer%,":INP:BERT:DATA:PCL PO3™) " Set Data Polarity to Pogitive
Call ibwrt {analyzer%,":INP:BERT:CLOC:POL POS") " Bet Clock Slope to Rise

Call ibwrt {analyzer%,":INP:BERT:CGAT:POL HIGH") " Set Clock Gate to High

Call ibwrt {analyzer%, ":CALC:BERT:DISF:MODE PERC") ' Bet BER Display to %

Call ibwrt {analyzer%,":INIT:BERT:CONT OFF") ' Bet Meagurement to Single

Call ibwrt {analyzer%,":INIT:BERT") " Start Measurement

Call WaltSRQ (boardID%, rest) " Wait for 5RO using driver’s func.
Call ibrsp(analyzer%, sth%) " Execute gerial poll

Call ibwrt {analyzer%,":CALC:BERT:DATA:BER?") " Read out Bit Error Rate

Call ibrd(analy=zer%, BerResultd)

Call MsgBox{"Bit Error Rate = " & BerResultd & "%"}

End Sub
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7. SPECIFICATIONS

7.1 R3681 Series OPT71 Performance Specifications

7. SPECIFICATIONS

Item

Specification

Remarks

Wavetorm resolution

The maximum length of
memory

The number of waveforms to be
stored

DAC resolution 14 bils
The number of channels and the
length of the waveform memory

The number of channels 2

64 Msamples/channcl

A maximum of four waveforms

Wavetorm amplitude

The maximum amplitude of the
AC waveform

Amplitude variable range

| Viop (Fix Gain Path mode)

2 Vp_p {Variable Gain Path modc)
02 VP—P 1o 2 VP—P

In the Variable Gain Path
mode

Residual DC oftset

Amplitude setting resolution SmV
DC olTsel

Variable range 73V

Setting resolution SmV

<+0.5 mV (Fix Gain Path mode)
<£1.0 mV (Variable Gain Path modce)

After calibration

Aller calibration

Sampling frequency

Frequency setting range

12.5 MHz to 200 MH~

channels

Level errors belween channcls

Frequency setting resolution 10 uHz
Amplitude and the phase
difference

Phase difference between <2 ns

<().2% (Fix Gain Path modc}

<1.0% (Variable Gain Path mode)

Aller calibration
fout=1kHz

After calibration
fout=1kHz
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7.1 R3681 Scrics OPT71 Performance Specifications

Ttem

Specification

Remarks

Base band filter

2.5 MHz7/50 MHz/Through
(Low Path Filter:Tchebyschelt)

Distortion characteristics

SFDR

<-67 dBc (Fix Gain Path mode)
<-61 dBc (Variable Gain Path mode)

Sampling Clock = 200 MHz
[out = 5 MHz, Sinc wave
Output Level =1 V.
Output Level =2 Vpp

Starl rigger

Marker polarity

The number of markers

Type Continuous, single, and gated
Source Internal and external
Trigger polarity Positive and negative
Marker
Maode Memory marker and sequence marker

Positive and negative

2

One of the markers is
internally connected to the
analyzcr.

BER counter
PRBS
The number of channels
Clock rate
External input signal
Data polarity
Clock polarity

PN7,9,11, 15,19, 20, 23, ALLO, ALL1
1

<60 MHz

Data, clock, clock gate, and resct
Positive and negative

Rising and falling

Input and oulput
1/ output
Marker output

BER data input

BER clock input

BER clock gate inpul

BER reset input

SMA (1), rcar pancl, 50 £2 (nominal)
BNC (D), rear panel, 180 Q (nominal)
TTL level

BNC ([, rear panel, 5 k€2 (nominal}
TTL level or LVTTL level

BNC (f), rear panel, 5 k& (nominal}
TTL level or LVTTL level

BNC (D), rear panel, 5 k€ (nominal}
TTL level or LVTTL level

BNC (1), rear panel, 5 k€2 (nominal}
TTL level or LVTTL level
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7.1 R3681 Serics OPT71 Performance Specilications

Ttem

Specification

Remarks

Operating environmental range

Storage environmental range

Ambient temperature; +5 °C to +40 °C

Relative humidity: 80% or less
(no condensation}

Ambient temperature: -20 °C o +60 °C

Relative humidity: 80% or less
(no condensation}
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8.

8. PERFORMANCE VERIFICATION

PERFORMANCE VERIFICATION

8.1 Overview

8.1.1

Introduction

This chapter describes the performance verification procedure in order of the items listed in Table 8-1.

Table 8-1 Performance Verification List

Test No. Test ilem
8.3.1 Signal Qutput
8.3.2 Output Amplitude
8.3.3 Residual DC Offset
8.3.4 DC Offset
8.3.5 Sampling Frequency
8.3.6 Phase Difference between Channels
8.3.7 SFDR
8.3.8 Internal Filter
8.3.9 External Start Trigger
83.10 Marker | Qutput
8.3.11 Marker 2 Output
83.12 Bit Error Rate Counter

Testing environmenlt and condilions

Conduct performance verification under the following conditions.

*+  Ina20°Co30°Cenvironment, after turning on the power and letting it warm up for 30 min-
utes or longer

= After automatic calibration has been performed
Required measurement instruments

Table 8-2 shows the list of instruments which are required in all tests. Tnstruments which are required
for individual tests are also listed in each test.

If the user’s instruments meet the specifications described in the table, those instruments can be used
instead of the recommended models.

Cycle of performance verification

It is recommended that performance be verified once a year to check whether the AWG option meets
its specitications.
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8.1.1 Introduction

8-2

Pertormance verification sheets

Performance verilication sheels are provided at the end ol this chapler [or the user Lo record the values
which are measured in each performance verification test.

When conducting perlormance verilication, it is recommended that copics of the sheets be made Tor
the test results, and the sheets stored as test records,

How to describe procedures for performance verification

The AWG option is operated mainly with the soft keys on the touch panel, the same as the signal an-
alyzer of the main unit.

Notation of operations described in this chapter is as follows:
= Continuous operations, when described, are separated by commas,

* Notation vsed when switching settings such as On/Off or Auto/Man is described in the follow-
ing cxamples:
Example: To set RBW to Man: RBW Auto/Man(Man)
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8.1.2 Required Insiruments

8.1.2 Required Instruments
Tahle 8-2 shows a list of required instruments.
Instruments which are required in all tests are listed. Instruments which are required for individual tests
are also listed in each test.
IT the user’s instruments mecl the specifications described in the table, those instruments can he used
instead of the recommended models.
Table 8-2  Required Tnstruments List
Quantity
No. Instrument Requirements Recommended maodel
R3681 | R3671
1| Oscilloscope Band: >500 MHz TDS5052 1 1
Input: I MQ /500 2CH Tektronix
Error in delay between channcls: <100 ps
2 | Digital multimeter Function: DCV, ACV R6552 1 1
DCV measurement accuracy: ADVANTEST
ImViwl.5V <0.01%
ACV measurement accuracy:
0.1Vio2V <0.1%
3 | Pulsc gencralor TTL level STTTOA+81111A 1 1
Double pulse output Agilent Technologies
4 | BNC cable Tmpedance: 50 Q AQ1037 - 1500 3 3
Connector: BNC(m)-BNC(m) ADVANTEST
Length: 1.5m
5 | Adapter Connector;  SMA(m)-BNC() HRM - 517 (09) 2 2
HIROSE
6 | Adapler Conncclor: BNC({D-BANANA(m) 103-0090-0:0 1 1
Tektronix
7 | Adapter Connector: SMA()-SMA(T) HRM - 501 1 §]
HIROSE
8 | Adapler Conncctor:  BNC T(Iml) UG-274/U 1 1
HIROSE
9 | Adapter Connector:  N(m)}-BNC(f) JUG-201A/U 0 1
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8.2 Loading Wavcelorm Data

8.2

8-4

Loading Waveform Data

This scction describes procedures 1o load the wavelorm data that is necessary [or performance verilicalion Lo
the waveform storing memory of the AWG option.

The waveform file is stored in advance in the following directory of this instrument built-in hard disk.

DA\Advantest\R368 1\Wavelorm\

Reler also o 4.3.1, “Operation [rom Wavelorm File Loading o I/Q Signal QOutput,” in which an example of
the waveform data loading operation is described,

Procedure

Select AWG Option.

Operation: [Config]l -[AWG Option]

Display the setting dialog box related to waveform data loading.
Operation: {AWG}

Select the waveform storing memory split mode.
= Toset to the 64M x 1 waveform mode
Operation: [Memory Segments], [64M Word x 1]
*  Toset to the 32M x 2 waveform maode
Operation: [Memory Segments], [32M Word x 2]
= Toset to the 16M x 4 waveform mode
Operation: [Memory Segments], [16M Word x 4]
Il you try 10 change the wavelorm storing memory split mode, the message box
for verification will be displayed. It can be determined by pressing the OK button.
Operation: [Confirmation], [OK]

Select the map o load the wavelorm data.
Operation: [Load Waveform], [Map Number], [Wavel]

Verify that it is set to Auto Load.

Il 11 is not set to Auto Load, touch the check box 1o set it 1o Auto Load.
Operation: [Load Waveform], [Aute Load]

Display the dialog box 1o specily the wavelorm [ile 10 be loaded.
Operation: [Waveform Setup]. [Load File]

Select the waveform file to be loaded by touching it.
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8.2 Loading Wavciorm Dala

9. Waveform data loading begins,
Opceration: [Select Waveform], [Load]

10. When the waveform data loading is completed, the [Select Waveform] dialog
box goes off and No., the loaded file name, and data size are displayed in [AWG
Memory Mapping Information] ol the [Waveform Setup] dialog box.

11. In the 32M x 2 waveform mode and 16M % 4 wavetorm mode, change the map
and repeat steps 5 to 10 to load other wavetorm data,

12, Afier all wavelorm data are loaded, closce the [Waveform Setup] dialog box.

Operation: [Waveform Setup], [x]
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8.3 Performance Verilication Proccdure

8.3 Performance Verification Procedure

This scction describes the performance verification procedure in order of the items listed in Table 8-1.

8.3.1 Signal Output

[Overview|
This section is to verify that the signal is output with the waveform data stored in the waveform memory.
Conduct verification for three types of waveform storing memory split modes.

[Required instruments]

Instrument Quantity Recommended model
Oscilloscope | TDS3032
BNC cable BNC(m)}-BNC{m) 2 A01037 - 1500
Adapter SMA(m)-BNC(f) 2 HRM - 517 (09)

[Connection diagram]

R3681
L - * 2 TDS5052
——
88223
= u g0 ©
. = o=0s
1 00
HE ¥ © 00
‘ OUTL) 1OUTQ CH1} |JcH2
Adapter -
SMA(m)-BNC(f) ﬁﬁ ¥
BNC cable

BNC(m)-BNC({m)

Figure 8-1 Signal Output Accuracy Test Connection Diagram

[Test procedure]
Initialization

1. Preset this instrument.

Operation: [Special] »[Preset] >[All]
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8.3.1 Signal Qulput

Connecting the instruments

2.

Setting the oscilloscope

3.

Setting the AWG option

4.

Connect the instruments as shown in Figure 8-1.

Set the oscilloscope as [ollows:

Vertical axis CHI and CH2
Input coupling: DC
Scale: 500 mV/div
Input impedance: 50Q
Horizontal axis
Sweep: Table 8-3 horizonlal axis sclling
Trigger
Source: CHI
Coupling: DC
Slope: Positive
Level: oV
Mode: Auto

Referring to 8.2, “Loading Waveform Data,” set the waveform storing memory
split mode shown in Table 8-3 in accordance with the item 1o be checked and load
the corresponding wavelorm [ile.

Set the output waveform shown in Table 8-3 in accordance with the item to be
checked.

Operation:

, [Output Waveform Select]

After the setting is completed, close the [Qutput Setup] dialog box.
Operation: [Output Setup], [<]

Set the I/Q output mode to Fix Gain Path.
Opceration: [1/Q Output], [Fix Gain Path (1Vp_p)]

After the setting is completed, close the [I/QQ Output Control] dialog box.
Operation; [1/Q Output Control], [x]

Outpul the signal.
Operation: [AWG ON]
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8.3.1 Signal Ouiput

3-8

Verifying output

10, Obscrve the period of the output signal by using the oscilloscope. Verily that the
period is one shown in Table §-3, in accordance with the item to be checked.

The period measurement does not have to be exact.

11. Stop the signal outpul.
Operation: [AWG ON]

12. Repeat steps 3 to 11 to verify signal output for three types of waveform memory

modes.

Table 8-3

Signal Qutput Verification Setting List

Ttem to be checked

Memery Segment

Waveform file

Output waveform

Setting for the
horizontal axis of
the oscilloscope

Waveform period
(reading value)

64M x 1 waveform 64M word < | SINWVI Wave | 20 psidiv 100 ps (5 div)
SINWV1 Wave 1 20 ps/div 100 ps (5 div)
32M x 2 wavelorm 32M word x 2
SINWYV2 Wave 2 10 ps/div 50 ps (5 div)
SINWWV1 Wave 1 20 ps/div 100 ps (5 div)
SINWV2 Wave 2 10 ps/div 50 ps (5 div)
16M x 4 wavelorm L16M word x 4 -
SINWV3 Wave 3 4 psfdiv 20 us (5 div)
SINWV4 Wave 4 2 psfdiv 10 ps (5 div)
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8.3.2

Output Amplitude

[Overview |

8.3.2 Output Amplitude

Outputs a 1 kHz sine wave and measures the amplitude with the digital multimeter.

In the Fix Gain Path mode, 1 Vp_p output amplitude is measured, and in the Variable Gain Path mode,
200 mVpp 1 Vpp and 2 Vp_p output amplitudes are mcasured.

The level error between channels 1s calculated by measuring the output amplitude of T channel output and

Q channel output.

Because measurement by a digital multimeter is performed, no 50 € termination is provided.

Therelore, pay attention that the outpul amplitude becomes a vollage equivalent 1o double the set valuc.

[Specifications]

AC waveform maximum amplitude:

Level error between channels:

[Required instruments]

1 Vp_p (Fix Gain Path mode)
2 Vp_p (Variable Gain Path moede)

+H).2% or lower (Fix Gain Path mode)
+1.0% or lower (Variable Gain Path mode)
(Level Q@ —Level I / Level Ix 100%

Instrument

(Quantity Recommended model

Digital multimeter

1

R6552

BNC cable BNC(m)-BNC(m)

1

A01037 - 1500

Adapter SMA(m)-BNC()

HRM - 517 (09)

Adapter BNC(H)-BANANA(m)

103-0090-00

[Connection diagram|

R3681

L] IJ
1
Adapter

SMAm)-BNC(DH

i
OUTI, JouTQ"—"

Adapler
R6552 HI BNC(f)-BANANA(m)
| | @e+-- ﬂ
P
ooooooses . ®e l‘:O_
o ooo233235 0@

BNC(m)-BNC{m)

BNC cable

Figure 8-2  Output Amplitude Verification Connection Diagram
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8.3.2 Ouiput Amplilude

[Test procedure]
Initialization

1. Preset this instrument.
Operation: [Special] —[Preset]—[All]
Connecting the instruments

2. Connecel the instruments as shown in Figure 8-2.

Setting the digital multimeter

3. Set the digital multimeter as follows:

Function: ACV
Range: AUTO
Sampling rate: SLOW

Setting the AWG option and measurement

*

Referring to 8.2, “Loading Waveform Data,” load the waveform file SINWVS.

5. Sctthe VQ output mode 1o Fix Gain Path.
Operation: [1/Q Output], [Fix Gain Path (1Vp_p}]

6. Alter the setling is compleled, close the [1/Q Output Control] dialog box.
Operation: [1/Q Output Control], [x]

7. Outpul the signal.
Operation: [AWG ON]

8. Measure the voltage of T ch output with the digital multimeter and record the
measurement.
(Fix level I)

9. Measure the voltage of  ¢h output with the digital multimeter and record the
measurement.

(Fix level )

10. Stop the signal output.
Operation; [AWG ON]

I1. Set the I/Q output mode to 200 mVp_p output in the Variable Gain Path mode.
[1/Q Output], [Variable Gain Path], [1],[2].[0].

Operation:

[0} [ENT]



R3681 Series OPT71 200M AWG Module User’s Guide

14.

20.

21.

22,

23.

24.

8.3.2 Output Amplitude

After the setting is completed, close the [1/Q Output Control] dialog box,
Operation: [1/Q Qutput Control], [x]

. Output the signal.

Operation: [AWG ON]

Measure the voltage of I ch output with the digital multimeter and record the
measurement.
(Var 200 mV level T)

. Mecasure the voltage of @ ch outpul with the digital multimeter and record the

measurement.
(Var 200 mV level ()

. Set the output amplitude 10 1 Vp_p.

Operation:

[1/Q Output], [Variable Gain Path], [T], , m,

[0} [0}

. Aller the sclling is completed, close the [1/Q OQutput Control] dialog box.

Operation: [1/Q Output Control], [x]

. Measure the voltage of T ch output with the digital multimeter and record the

measurement.
(Var 1 V level 1)

. Measure the voltage of Q ch output with the digital multimeter and record the

measurement.

(Var 1 V level Q)

Set the output amplitude to 2 Vp_p

Operation: & [1/Q Output], [Variable Gain Path], [1], [ 2], [1],
[0} [0}

After the setting is completed, close the [I/QQ Output Control] dialog box.
Operation; [1/Q Output Control], [x]

Measure the voltage of I ch output with the digital multimeter and record the
measurement.
(Var 2 V level T)

Mecasure the voltage of Q ch outputl with the digital multimeter and record the
measurement.
(Var 2 V level Q)

Stop the signal oulpul.
Operation: [AWG ON]
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8.3.2 Ouiput Amplilude

Calculating the level error between channels

25. Forall of 200 mVp_p | Vp_p and 2 Vp_p lor the Variable Gain Path mode and Fix
Gain Path mode, caleulale the level error belween channels using the [ollowing
formula.

(Level Q —Level 1)/ Level Tx 100%

26. Verily that the calculated level error belween channels is within 20.2% [or the Fix
Gain Path mode and within +1.0% for the Variable Gain Path mode.
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8.3.3

8.3.3 Residual DC OlTsct

Residual DC Offset

[Overview |

This section describes how to measure the residual DC offset.

Measure the I ch output and Q ch output in the Fix Gain Path mode and Variable Gain Path mode.
Because measurement by a digital multimeter is performed, no 30 € termination is provided.

Therelore, pay attention that the output vollage measurement becomes a value equivalent to double the
value for the 50 Q terminated case.

[Specifications]

Residual DC offset: +0.5 mV (Fix Gain Path mode)
+1.0 mV (Variable Gain Path modce)

[Required instruments]

Instrument Quantity Recommended model
Digital mullimeter 1 R6552
BNC cable BNC(m)-BNC{(m) 1 AQ1037 - 1500
Adapter SMA(m)-BNC(f) 1 HRM - 517 {09)
Adapter BNC(1)-BANANA(m) 1 103-0090-00

[Connection diagram|
R3681

Adapter

BNC(f)-BANANA(m)
| 1201 T
0OO0ogpooo .« ol IjO-

oooooo
a D00gcoses o @

R6552

I.IJ
1

Adapter

SMA(n)-BNC()
BNC cable

BNC(m)-BNC(m)

Figurc 8-3  Residual DC OlTset Measurement Connectlion Diagram
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8.3.3 Residual DC OfTset

[Test procedure]
Initialization

1. Preset this instrument.
Operation: [Special] —[Preset]—[All]
Connecting the instruments

2. Connecel the instruments as shown in Figure 8-3.

Setting the digital multimeter

3. Set the digital multimeter as follows:

Function: DCV
Range: AUTO
Sampling rate: SLOW

Setting the AWG option and measurement

4, Referring to 8.2, “Loading Wavetorm Data,” load the wavetorm file DCO,

5. Verily that the set value for the DC olfsel is O mV. Il not, set the DC olTsel o
O0mV.
Operation: [1/Q Offset]. [1]. m

6. Set the I/Q output mode to Fix Gain Path.
Operation: [1/Q Output], [Fix Gain Path (1Vp p)]

7. After the setting is completed, close the [1/Q Output Control] dialog box.
Operation; [1/Q Output Control], [x]

8. Output the signal.
Operation: [AWG ON]

9. Mocasure the voltage of I ch outpul with the digital multimeter.
10. Measure the voltage of @ ch cutput with the digital mulumeter.
1. Verily that the measured vollage is within £1.0 mV.

12. Set the I/Q output mode to the Variable Gain Path mode.

Operation: [/Q Output], [Variable Gain Path]
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8.3.3 Residual DC OlTsct

After the setting is completed, close the [1/Q Output Control] dialog box,
Operation: [1/Q Qutput Control], [x]

. Measure the voltage of I ch output with the digital multimeter.
. Measurc the voltage of @ ch outpul with the digital multimeter.
. Verify that the measured voltage is within 2.0 mV.

. Stop the signal output.

Operation: [AWG ON]
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8.3.4 DC Offset

8.3.4 DC Offset

|Overview|

This section describes how to verify the DC offset setting.

Measure the I ch output and Q ch output.

Because measurement by a digital multimeter is performed, no 50 £2 termination is provided.
Therelore, pay altention that the output voltage becomes a vollage cquivalent 1o double the set value.
[Specifications]

DC offset setting range: 075V

[Required instruments]

Instrument Quantity Recommended model
Digital multimeter | R6552
BNC cable BNC(m)}-BNC{m) 1 A01037 - 1500
Adapter SMA(m)-BNC(f) L HRM - 517 (09}
Adapicr BNC{N)-BANANA(m) 1 103-0090-00

[Connection diagram]

R3631

Adapter
R6552 g BNC(-BANANA(m)
@ @ f ki
| l = e
000000S00 « 2 g I:O-

i
OUTTI 10UTQ —L
I-IJ

1

Adapter

SMA(m)-BNC() Ny
- caple

BNC{m)-BNC(m)

Figure 8-4 DC Offset Verification Connection Diagram

[Test procedure]
Initializing

1. Preset this instrument.
Operation: [Special] —[Preset]—[All]
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8.3.4 DC OfTsct

Connecting the instruments

2.

Connect the instruments as shown in Figure 8-4.

Setting the digital multimeter

3.

Sel the digital multimeter as [ollows:

Function: DCV
Range: AUTO
Sampling rate: SLOW

Setting the AWG option and measurement

Referring to 8.2, “Loading Waveform Data,” load the wavetorm file DCO.

Set the I/Q output mode to Fix Gain Path.

Opcration: [1/Q Output], [Fix Gain Path (1Vp_p)]

Set the DC offset to +750 mV.
Operation: [1/Q Offset]. [11.[7 ][5 ] [0]

After the setting is completed, close the [1/Q Output Control] dialog box,
Operation: [1/Q Qutput Control], [x]

Output the signal.
Operation: [AWG ON]

Measure the voltage of I ch output with the digital multimeter.

. Measure the voltage ot Q ch output with the digital multimeter.
. Verily that the measured vollage is +1.5 V £1%.

. Set the DC offset to -750 mV.

Operation:

[1/Q Offsed]. [1. [=} [T [51 [0

. Aller the sclling is completed, close the [1/Q OQutput Control] dialog box.

Operation: [1/Q Output Control], [x]

. Measure the voltage of T ch output with the digital multimeter.

. Measure the voltage of Q ch output with the digital multimeter.

Verify that the measured voltage is -1.5 V £1%.

. Stop the signal oulpul.

Operation: [AWG ON]
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8.3.5 Sampling Frequency

8.35 Sampling Frequency

|Overview|

This section describes sampling frequency verification, in which a sine wave that is a quarter of sampling
frequency is output and the frequency of the output signal is measured.

The [requency is measured by using the frequency counlter function of the R3681 serics main unit SA.

[Required instruments|

Quantity
Instrument Recommended model
R3681 R3671
BNC cable BNC(m)-BNC{m) ] 1 AQ1037 - 1500
Adapter SMA(m)-BNC(f) 2 1 HRM - 517 (09)
Adapter SMA(N-SMA(D 1 0 HRM - 501
Adapter N(m)-BNC([} 0 1 JUG-201A/U

[Connection diagram]

Adapter
N{m)-BNC(f}

Adapter

!

Main unit SAL 1 :
INPUT : SMA(m)-BNC{H) 1 i

- ——— e ————— - LY =mlli=p
Adapter
outt, Svaosvan

! R3681
Adapter ﬁ
SMA(m)-BNC{
BNC cable
BNC{m)-BNC(m)

Figure 8-5 Sampling Frequency Veritication Connection Diagram

[Test procedure]
Initialization
1. Preset this instrument.
Operation; [Special] —[Preset] —>[All]

Connccting the instruments

2. Connect the instruments as shown in Figure 8-5.
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8.2.5 Sampling Frequency

Setting the R3681 series main unit SA

3.

Sel the center [requency of this instrument (o 50 MHz.
Operation: {FREQ}, . [5], [0], [MHz]

Set the frequency span to 100 kHz.
Operation: {SPAN}. iSpan:. [1]. [0]. [0]. [kHz]

Set the reference level to 10 dBm.

Operation: {LEVEL},: [11. [0]. [ENTI

Turn on the counter function.
Operation: {MENU2}, {MEAS},

Setting the AWG option and measurement

11.

15.

16.

Relerring o 8.2, “Loading Wavelorm Data,” load the wavelorm file SINW V6.

Set the I/Q output mode to Fix Gain Path.

Opcration: [1/Q Output], [Fix Gain Path (1Vp_p)]

After the setting is completed, close the [1/Q Output Control] dialog box.
Operation: [1/Q Output Control], [x<]

. Set the sampling [requency o 200 MHz.

, [Sampling Freql,[2].[0].[0]
After the setting is completed, close the [Qutput Setup] dialog box.
Operation; [Output Setup], [x<]

Operation:

. Outpul the signal.

Operation: [AWG ON]

. Make the main unit SA active.

Opcration: [SASSG]

Measure the frequency by peak search by SA,
Operation: [SEARCH]

Verify that the measured frequency is within 50 MHz £0.01 Hz.

Make AWG active and stop the signal output.
Opcration: [SASSG], [AWG ON]
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8.3.5 Sampling Frequency

Verification with other sampling frequencies

17. Repeat siep 3 and steps 10 1o 16 1o verily the frequency against cach sampling

8-20

frequency shown in Table

8-4.

If the setting screen is not displayed when setting SA or AWG, touch the
[SA=8G] button to switch the active setting screen,

Table 8-4  Setting Center Frequency for Sampling Frequency and

Frequency Relerence Value

AWG option sampling

R3681 series main unit

Frequency reference

frequency SA center frequency value for measurement
200 MHz 50 MHz 50 MHz +0.01 Hz
100 MHz, 25 MHz 25 MHz 20.01 Hz
12.5 MHz 3.125 MHz 3.125 MHz +0.01 Hz




R3681 Series OPT71 200M AWG Module User’s Guide

8.3.6 Phasc Dilference beiween Channels

8.3.6 Phase Difference between Channels

[Overview |

This section describes measurement with the oscilloscope of the phase difference between channels by out-
putting the same square wave from the I ch outpurt and the Q) ch output.

[Specilications|
Phasc difference between channels: 2 ns or less

[Required instruments]

Instrument Quanlily Recommended model
Oscilloscope 1 TDS5052
BNC cable BNC(m)-BNC(m) 2 AD1037 - 1500
Adapter SMA(m)}-BNC() 2 HRM - 517 (09)

[Connection diagram]

TDS5052

26 o

P AT

Jl, BEECOES

,_ Ll

- OUTI| jOUT @ L—1

Adapter ﬁ ﬁ
SMAm)-BNC(H)
]

LE

PRRE s

@)
-©
©

BNC cable
BNC(m)-BNC{m)

Figurc 8-6  Phase DilTerence between Channels Measurement Connection Diagram

[ Test procedure]
Initialization
1. Presel this instrument.
Operation: [Special]—[Preset] —[All]
Connccling the instruments

2. Connect the instruments as shown in Figure 8-6.
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8.3.6 Phasc Diflerence beiween Channels

8-22

Setting the oscilloscope

3.

Setting the AWG option

*

Sel the oscilloscope as follows:

Vertical axis CHI and CH2
Tnput coupling; DC
Scale: 200 mV/div
Input impedance: 50Q
Horizontal axis
Sweep: 200 ps/div
Trigger
Source: CHI1
Coupling: DC
Slope: Positive
Level: Y
Mode: Aulo

Reterring to 8.2, “Loading Waveform Data,” load the wavetform file SQWYV,

Set the I/Q output mode to Fix Gain Path.

Operation: [1/Q Output], [Fix Gain Path (1Vp p}]

After the setting is completed, close the [1/Q Output Control] dialog box.
Operation: [I/Q Qutput Control], [x]

Outpul the signal.
Operation: [AWG ON]

Mecasuring the phase dilTerence between channels

8.

10.

Measure with the oscilloscope the time difference at the zero cross-point between
the 1 ch output waveform and the (@ ch output waveform.

Verily that the time difference at the zero cross-point is within 2 ns (10 div).

Stop the signal output.
Operation; [AWG ON]
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8.3.7 SFDR

[Overview |

8.3.7 SFDR

This section describes the method to verify SFDR by measuring all “spurious responses” including har-
monic distortion of the output signal, with the R3681 series main unit SA.

Measure SFDR when a 5 MHz sine wave is oulpul with a sampling [requency of 200 MHz.

Because [olding-back occurs in a range higher than the Nyquist [requency that is the sampling [requency
/2 in signal generation by DAC, SFDR is measured at a Nyquist frequency 100 MHz or lower,

Measure the I ch output and Q ch cutput in the Fix Gain Path moede and Variable Gain Path mode.

[Specilications|

In 5 MHz sinc wave outpul at a sampling [requency of 200 MHe,
Fix Gain Path mode: < -67 dBc

Variable Gain Path mode: < -61 dBc

[Required instruments]

Quantity
Instrument Recommended model
R3681 R3671
BNC cable BNC(m)-BNC({m) 1 1 A01037 - 1500
Adapter SMA{m)-BNC(f) 2 1 HRM - 517 (09)
Adapter SMA()-SMA(D 1 0 HRM - 501
Adapler N(m)-BNC{([) 0 1 JUG-2M A/U
[Connection diagram]
................. ROTL oo,
Adapler
N(m)-BNC{f}

.
I

: Adapter y
1 SMA(m)-BNCH) 1 |
g o s oo ] Shaits SE TR o S ]
‘ji E[‘ & & A Adapter
- ouTty 1ouTQ! | SMadsman |
o R3681
Adapter

SMA({m)-BNC{H)
BNC cable
BNC{m)-BNC(m)

Figure 8-7 SFDR Mecasurcment Connection Diagram
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8.3.7 SFDR

[Test procedure]
Initialization

1. Preset this instrument.
Operation: [Special] —[Preset]—[All]
Connecting the instruments

2. Conneel the instruments as shown in Figure 8-7.

Setting the R3681 series main unit SA

3. Set the center frequency of this instrument to 50 MHz,
Operation: {FREQ},

4. Set the frequency span to 100 MHz.
Operation: {SPAN}, - :

5. Sel the reference level o 15 dBm.
Operation: {LEVEL},!

6. Set the input attenuator to 35 dB.
Man), [3]. [5]. [ENT]

Operation:

7. Sct the detection mode o POSITIVE.
Operation: {TRACEY},

8. Set the resolution bandwidth to 3 kHz.

Operation: {BW}, Man), [3], [kHz]

Setting the AWG option

9, Referring to 8.2, “Loading Waveform Data,” load the waveform file SINWV7.
10. Set the I/Q output mode to Fix Gain Path.

Operation: [1/Q Output], [Fix Gain Path (1Vp p}]

11. After the setting is completed, close the [1/Q Output Control] dialog box.
Operation: [I/Q Qutput Control], [x]

12. Output the signal.
Operation: [AWG ON]
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8.3.7 SFDR

Fix Gain Path mode SFDR measurement

13.

15.

20.

21.

Make the main unit SA active.
Operation: [SA=SG]

Set SA to single sweep and have it sweep once.

Operation: | SINGLE

Carry out peak search.
Operation; {SEARCH}

. Set the peak level 1o be detected 1o 1 dB.

(1], [ENT]

Operation:

. Turn on the Delta MARKER and search for the next peak level.

Operation: {MKR},

. Read the AMARKER value and verify that the value is within the specified range.

. Turn off all MARKERsS.

Operation: {MKR}.

Reconnect the AWG output cable to another output channel and repeat steps 14
to 18 to check both the T ch ocutput and the @ ch output.

Make AWG active and stop the signal output.
Operation: [SA=SG], [AWG ON]

Variable Gain Path mode SFDR measurement

22.

23.

24.

25.

26.

Sect the AWG option e 2 Vp_p oulput in the Variable Gain Path mode.

[Variable Gain Path], [1], [2]. [0] [0] [©0]

Operation;

ENT

Aller the selling is completed, close the [I/Q Output Control] dialog box.
Operation: [/ Output Control]. [x]

Outpul the signal.
Operation: [AWG ON]

Repeat steps 13 to 19 to check both the T ch output and the Q ch output, the same
as in the case of the Fix Gain Path mode.

Make AWG active and stop the signal output.
Operation: [SA=SG], [AWG ON]
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8.3.8 Internal Filter

8.3.8 Internal Filter

|Overview|
This section describes the method to verify rough characteristics of the internal filter and switching action
by outputting the square wave signal and measuring its rise time.

[ Required instruments|

Instrument Quantity Recommended model
Oscilloscope 1 TDS5052
BNC cable BNC(m}-BNC(m) 2 A01037 - 1500
Adapter SMA(m)-BNC(I} 2 HRM - 517 (09}

[Connection diagram]

R3681
TDS5052
—_—
goooc?
Os0 o
oo0o@
00
) %H CH @ @ @
F .“" 1
OUTL; jOUTQ LV CH1] |ci2

Adapter
SMA(mM)-BNC(f) &%
BNC cable
BNC{m)-BNC(m)

Figure 8-8 Internal Filter Verilication Connection Diagram

[ Test procedure |
Initialization
1. Preset this instrument.
Operation: [Special] ->[Preset] —[All]
Connecting the instruments

2. Connecl the instruments as shown in Figure 8-8.
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Setting the oscilloscope

3.

Setting the AWG option

Checking the rise time

8.

10.

8.3.8 Intcrnal Filler

Sel the oscilloscope as [ollows:

Vertical axis CHI and CH2
Input coupling: DC
Scale: 500 mV/div
Input impedance: 50 Q
Horizontal axis
Sweep: Table 8-3 horizontal axis sciling
Trigger
Source: CHI
Coupling: DC
Slope: Positive
Level: oV
Mode: Aulo

Referring to 8.2, “Loading Waveform Data,” load the wavetorm file SQWYV,
Set the I/Q output mode to Fix Gain Path.
9] [1/Q Output], [Fix Gain Path (1Vp_p)]

Set the internal filter to Through.
Operation: [1/Q Output Filter], [Through]

Opcration:

Outpul the signal.
Operation: [AWG ON]

Measure the rise time of the signals of the I ch output and the @ ch output.

Because the purpose is just to verify the switching action of the internal filter with
the dilTerence in the rise time, precise measurement of the rise time is not neces-
sary.

Verify that the measured rise time is approximately the same as the value shown
in Table 8-3.

Stop the signal output.
Operation: [AWG ON]
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8.3.8 Internal Filter

Verifying other internal filters

11. Verily the risc time of the signal by repeating step 3 and steps 6 o 10 [or cach
filter shown in Table 8-5.

Table 8-5  TInternal Filter Verification Setting List

- Setting for the horizontal Reference value for
Internal filter . . .
axis ol the oscilloscope the risc time
Through 1 ns/div 2ns
50 MHz 2 ns/div 5 ns
2.5 MH~ 40 ns/div 120 ns
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8.3.9

External Start Trigger

[Overview |

8.3.9 Extcrnal Start Trigger

This section describes the method to verify waveform generation by inputting the trigger signal from the

outside,

Verily with cach of the wavelorm sequencees, continuous, single and gated.

[Required instruments|

Instrument Quantity Recommended model
Oscilloscope 1 TDS5052
Pulsc gencrator 1 BIT10A+8111TA
BNC cable BNC(m)-BNC(m) 3 AD1037 - 1500

Adapter SMA(m)-BNC()

HRM - 517 (09)

Adapter BNC T(finf) 1 UG-274/U
[Connection diagram|
B1110A+81111A
| | 8838t ngQII
| OUTPUT 1
BNC cable  BNC(m)-BNC(m) @
TDS5052
—
8°8%23
O,;,o =
7 | Os0 o
) oepe

00

m@‘ @9‘ ' L e

EE  RERSOGoren B ﬂ © @®

S I 1 1 7
JEXT TRIG joutt 1T car! | cu2

: Adapter

I SMA(M)-BNC({}

: Adapter

g BNC T(fmf)
(gl &

BNC cable  BNC{m)}-BNC(m)

Figure 8-9  External Start Trigger Verification Connection Diagram
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8.3.9 Exiernal Start Trigger

8-30

[Test procedure]
Initialization

1. Preset this instrument.
Operation: [Special] —[Preset]—[All]
Connecting the instruments

2. Conneel the instruments as shown in Figure 8-9.

Setting the oscilloscope

3. Set the oscilloscope as follows:

Vertical axis CH1 and CH2
Input coupling: DC
Scale: CH1; 300 mV/div CH2; 1 Vidiv
Input impedance: CHI; 50 Q CH2; 1 MQ
Horizontal axis
Sweep: 20 us/div
Trigger
Source: CH2
Coupling: DC
Slope: Posilive

Set Negative only to check the negative trigger polar-
ity for the gated (level).

Level: 2V
Mode: Normal

Setting the pulse generator

4. Sel the pulse generator as follows:

Generation mode: TRIGGERED PULSES of Double-Pulses
Trigger: MAN Key

Double delay: 100 ps

Pulse width: 50 us

Amplitude: TTL Hi; +25V TTL Low: 0V (at 50 Q)
Polarity: Normal

Set Complement only to check the negative trigger
polarity for the gated (level).
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8.3.9 Extcrnal Start Trigger

Setting the R3681 series main unit SA

5.

Sculing the AWG oplion

Verifying continuous

10.

11.

Scl the sweep mode o synchronized sweep with the cxternal trigger signal
(EXT1 terminal).

Opcration: {SWEEP},

Referring to 8.2, “Loading Waveform Data,” load the waveform file SINWV3.

Set the 1/Q output mode to Fix Gain Path.

Operation: [1/Q Output], [Fix Gain Path (1Vp_p)]

After the setting is completed, close the [1/Q Qutput Control] dialog box.
Opcration: [I/Q OQutput Control], [x]

Set the start trigger to a trigger synchronized with the setting of the main unit SA.

Operation: ., [Start Trigger], [Link]

Set the waveform generation sequence of AWG to continuous,

Opcration: [Output Setup], [Output Sequence], [Continuous]

Output the signal from AWG.
Operation; [AWG ON]

. Outpul the signal [rom the pulsc generalor (o trigger the AWG.

. Make sure with the oscilloscope that a sine wave signal is output continuously

from the rising edge of the trigger signal, as shown in Figure 8-10.

. Stop the signal output by AWG.

Operation; [AWG ON]

. Set the trigger poelarily 1o negative.

Operation: [Start Trigger], [Link], [Negative]

. Qutput the signal from AWG.

Opcration: [AWG ON]

. Output the signal from the pulse generator to trigger the AWG.

. Make sure with the oscilloscope thatl a sine wave signal is oulpul continuously

from the falling edge of the trigger signal, as shown in Figure 8-11.

. Stop the signal output by AWG.

Opcration: [AWG ON]
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8.3.9 Exiernal Start Trigger

Verifying single

20

21,

22.

26.

27.
28.

29.

30.

Sel the wavelorm generation sequence of AWG Lo single.
Operation: [OQutput Setup], [Output Sequence], [Single]
Set the trigger polarity to positive.

Operation: [Start Trigger], [Link], [Positive]

Output the signal from AWG.
Operation: [AWG ON]

. Output the signal from the pulse generator to trigger the AWG.

Make sure with the oscilloscope that a sine wave signal is output for one period
[rom the rising edge of the wrigger signal, as shown in Figurce 8-12.

. Set the trigger polarity to negative.

Operation: [Start Trigger], [Link], [Negative]

Outpul the signal [rom AWG.
Operation: [AWG ON]

Output the signal [rom the pulse gencrator o rigger the AWG

Make sure with the oscilloscope that a sine wave signal is output for one period
from the falling edge of the trigger signal, as shown in Figure 8-13.

Set the number of times of oulput repetition o three.

Operation: [Loop Num]. [3].

Repeat steps 21 to 28 to conduct verification, even when the number of times of
output repetition is three, by setting the trigger polarity to positive and negative.

For the reference wavelorm [or the oscilloscope, the sine wave signal is oulput
for three periods at the set trigger edge, as shown in Figure 8-14 and Figure 8-15.

Verilication lor galed (cdge)

31

32.

33

34.

35,

8-32

Set the waveform generation sequence of AWG to the trigger edge of gated.

Operation: [Output Setup], [Output Sequence], [Gated], [Trigger Edge]

Sel the trigger polarity o positive.
Operation: [Start Trigger]. [Link]. [Positive]

Output the signal from AWG,
Operation: [AWG ON]

Qutput the signal from the pulse generator to trigger the AWG.

Make sure with the oscilloscope thal a sine wave signal is outpul [rom the rising
edge of the trigeer signal to the next rising edge. as shown in Figure 8-16.
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8.3.9 Extcrnal Start Trigger

Set the trigger polarity to negative.
Operation: [Start Trigger], [Link], [Negative]

. Output the signal from AWG.

Operation: [AWG ON]

Output the signal from the pulse generator to trigger the AWG.

. Make sure with the oscilloscope that a sine wave signal is output from the talling

edge of the trigger signal Lo the next lalling edge, as shown in Figure 8-17.

Verification for gated (level)

44).

41.

42.

43,
44,

45.
46.
47.

48.

49.
50.

Set the waveform generation sequence of AWG to the trigger level of gated.

Opcration: [Output Setup], [Output Sequence], [Gated], [Trigger Level]

Set the trigger polarity to positive.
Operation: [Start Trigger], [Link], [Positive]

Output the signal from AWG.
Operation: [AWG ON]

Outpul the signal rom the pulse generalor Lo trigger the AWG

Make sure with the oscilloscope that a sine wave signal is output only when the
trigger signal is high, as shown in Figure 8-18.

Set the trigger slope of the oscilloscope o Negative.
Set the polarity of the pulse generator to Complement.,

Sel the rigger polarity of the AWG o Negative.
Operation: [Start Trigger], [Link]. [Negative]

Qutput the signal from AWG.
Operation: [AWG ON]

Qutput the signal from the pulse generator to trigger the AWG.

Ensure thal a sinc wave signal is outpul only when the trigger signal is low by
using the oscilloscope as shown in Figure 8-19.
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8-34
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Figure 8-10 Waveform for Continuous, Positive

Figure 8-11 Waveform for Continuous, Negative

AY "\

Figurc 8-12  Waveflorm [or Single, Once, Posilive

Figure 8-13  Wavclorm [lor Single, Once, Negalive
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8.3.9 Extcrnal Start Trigger

Figure 8-14  Wavcelorm for Single, Three Times, Posilive

Figure 8-15 Waveform for Single, Three Times, Negative

Figure 8-16 Wavetorm for Gated (edge). Positive

Figure 8-17 Waveform for Gated (edge), Negative
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8.3.9 Exiernal Start Trigger

Figure 8-18  Wavelorm [or Gated (level), Positive

Figurc 8-19  Waveflorm lor Gated (level), Negalive
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8.3.10 Marker 1 Ouiput

8.3.10 Marker 1 Output

[Overview |
This section describes the method to verify the output of marker 1.

Marker 1 is only connected directly to the trigger input of the R3681 series main unit SA internally and is
nol oulpul Lo the outside.

Verily that the trigger is applied o the main unit SA by setling the rigger source of the main unit SA 1o
marker 1 of the AWG option,

Verify the output of marker 1 for both the sequencer marker mode and the memory marker mode.

[Required instruments|

Quantity
Instrument Recommended model
R3681 R3671
BNC cable BNC(m)-BNC(m) 1 1 AQ1037 - 1500
Adapter SMA{m)-BNC(f) 2 ] HRM - 517 (09)
Adapter SMA(H-SMA(D) 1 0 HRM - 501
Adapler N{m)-BNC([) 0 1 JUG-201A/U

[Connection diagram]

Adapter
N{m)-BXC(f)

Adapler

SMA(m)-BNC() 1

L e e ) [ —

o { Adapler

OUTT 1 LT L SMAIf)-SMA

Adapler
SMA(m})-BNC{f)
BNC cable
BNC{m)-BNC(m}

Figure 8-20  Marker 1 Output Verification Connection Diagram

[Test procedure]
Initialization

1. Preset this instrument.
Opcration: [Special]—[Preset] >[All]
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8.3.10 Marker 1 Output

Connecting the instruments

2. Connecel the instruments as shown in Figure 8-20.

Setting the R3681 series main unit SA

3. Secl the center [requency of this instrument o 50 MHz.
Operation: {FREQY},

Operation: {SPAN],

5. Sel the sweep mode Lo synchronized sweep with AWG marker 1.
Operation; {SWEEPY},

6. Verity that the sweep by the main unit SA has stopped.

Setting the AWG option

7. Referring to 8.2, “Loading Waveform Data,” load the waveform file SINWVG6.

8. Scl the VQ output mode Lo Fix Gain Path.
[1/Q} Output], [Fix Gain Path (1Vp p}]

Operation:

9. Alfller the scuting is completed, close the [I/Q Output Control] dialog box.
Operation: [1/Q Output Control]. [x]

10. Set the marker 1 output to ON.

Operation: Markerl1], [ON]

11. After the setting is completed, close the [Output Setup] dialog box.
Operation: [Output Setup], [<]
Veritying the sequencer marker

12, Set marker generation to the sequencer marker.
, [Mode], [Sequencer]

Operation:

13. Set the length of the high period of the sequencer marker to 40 points.
Operation: [Marker 1(to SA)], [High Period], E m [ENT | [Apply]

14, Output the signal from AWG,
Operation: [AWG ON]
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20.

8.3.10 Marker 1 Ouiput

Verity that the main unit SA starts sweeping and measures the 50 MHz signal,
{Verification that the marker polaritly is posilive)

. Stop the signal output by AWG.

Operation: [AWG ON]

. Set the polarity of marker 1 1o negative.

Operation: [Polarity], [Neg]. [Apply]

. Outpul the signal [rom AWG

Operation: [AWG ON]

. Verity that the main unit SA sweeps and measures the 50 MHz signal.

{Verification that the marker polarity is negalive)

Stop the signal output by AWG
Operation; [AWG ON]

Verilying the memory marker

21.

22,

23.

24.

Set marker generation to the memory marker.
Operation: [Marker Setup], [Mode], [Memory]

Output the signal from AWG.
Operation; [AWG ON]

Verily that the main unit SA starts sweeping and measures the 50 MHz signal.

Stop the signal output by AWG
Operation: [AWG ON]
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8.3.11 Marker 2 Output

8.3.11 Marker 2 Output

|Overview|
This section describes the method to verify the output of marker 2 using the oscilloscope.
Verify the output of marker 2 for both the sequencer marker mode and the memory marker mode.

[Required instruments]

Instrument Quantity Recommended model
Oscilloscope 1 TDS5052
BNC cable BNC(m)-BNC(m) 2 AQ1037 - 1500
Adapter SMA(m)-BNC({f) 1 HRM - 517 (09)

[Connection diagram]

TDS5052
| —]
ocoooo
OgO o
0°0°
OO0
© 006
MARKER1 ~ OUTI, cH1! \cH2
QUT(TTL) 1 ﬁ Adapler -
! SMA(m)-BNC()

BNC cable
BNC{m)-BNC(m)

Figure 8-21  Marker 2 Qutput Verification Connection Diagram

[Test procedure]
Initialization

1. Preset this instrument.
Operation: [Special] ->[Preset] —[All]

Connecting the instruments

2. Connecl the instruments as shown in Figure 8-21.
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Setting the oscilloscope

3.

Setting the AWG option

4.

L

6.

8.3.11 Marker 2 Oulput

Sel the oscilloscope as [ollows:

Vertical axis
Input coupling:

Scale:

Input impedance:

Horizontal axis
Sweep:

Trigger
Source:
Coupling:
Slope:
Level:
Mode:

CHI and CH2

DC

CHI1; 500 mV/div CH2; 2 V/div
1 M€

20 ps/div

CHI
DC
Positive
ov
Aulo

Referring to 8.2, “Loading Waveform Data,” load the wavetorm file SINWVIL

Set the I/Q output mode to Fix Gain Path.

Opcration:

[1/Q Output], [Fix Gain Path (1Vp_p)]

After the setting is completed, close the [1/Q Output Control] dialog box.
Operation: [1/Q Output Control], [x<]

Set the marker 2 output to ON.

Operation;

[Marker2], [ON]

After the setting is completed, close the [Qutput Setup] dialog box.

Operation: [OQutput Setup], [<]

Veritying the sequencer marker

9.

Scl marker generation Lo the sequencer marker.

Operation;

, [Mode], [Sequencer]

0. Set the length of the high period of the sequencer marker to 10,000 points.
Operation: [Marker2 (to Rear Marker Output)], [High Period], , m,

[0} [0} [0} [ENT]
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8.3.11 Marker 2 Output

8-42

16.

. Set the length of the low period of the sequencer marker to 10,000 points,

Operation: [Low Period], |I|, @, m, El, m,

. Refleet the details of the setting [or marker 2.

Operation: [Apply]

. Output the signal [rom AWG.

Operation: [AWG ON]

. Verity that the marker that is high in the period in which the output signal is pos-

itive outputs as shown in Figure 8-22.
(Verilication that the marker polarity is positive)

. Stop the signal output.

Operation: [AWG ON]

Set the polarity of marker 2 to negative.

Operation: [Polarity], [Negl, [Apply]

. Output the signal.

Operation: [AWG ON]

. Verily that the marker that is high in the period in which the outpul signal is ncg-

ative oulputs as shown in Figurc 8-23.
(Verification that the marker polarity is negative}

. Stop the signal output.

Operation: [AWG ON]

Verifying the memory marker

20.

21.

22,

Sel marker gencration 1o the memory marker.
Operation: [Marker Setup], [Mode], [Memory]

Output the signal from AWG.
Operation: [AWG ON]

Verify that the marker that repeats high and low for every 1/4 period of the output
signal outputs as shown in Figure 8-24.

. Stop the signal output.

Operation: [AWG ON]
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8.3.11 Marker 2 Oulput

A\

Figure 8-22

Reference Waveform for Sequence Marker, Positive

7

Figure 8-23

Relerence Wavelorm [or Sequence Marker, Negative

7

Figure 8-24  Reference Wavetorm for Memory Marker
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8.3.12 Bil Error Rate Counter

8.3.12 Bit Error Rate Counter

|Overview|
This section describes the method to verify the bit error rate measuring function,

Verify that the bit error rate can be measured by inputting the I ch cutput of the clock signal and the Q ch
oulput of the data signal 1o the bit error rale counler.

[Required instruments|

Instrument Quantity Recommended model
BNC cable BNC(m}-BNC(m) 2 A01037 - 1500
Adapter SMA(m)-BNC(I} 2 HRM - 517 (09}

[Connection diagram]

i ==
ﬁ % (G Q%z’__j
! oUTT! Jout
 EXTINZ ﬁﬁ Adapter

% SMA(m)-BNC()

BNC cable
BNC(m)-BNC{(m)

Figure 8-25  Bit Error Rate Counter Verification Connection Diagram

[Test procedure]
Initialization

1. Preset this instrument.

Operation: [Special] ->[Preset] —[All]

Connecting the instruments

2. Connect the instruments as shown in Figure 8-25,
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Setting the AWG option

3.

Measuring bit error rate

1.

8.3.12 Bil Error Rate Counter

Relerring (o 8.2, “Loading Wavelorm Data,” sel the wavelorm storing memory
split mode to the 32M x 2 waveform mode and load waveform file BERI to
Wavel and wavetorm file BER2 to Wave2.

Set the /Q outpul to 1.5 Vp_p outpul in the Variable Gain Path mode.

[1I/Q Output], [Variable Gain Path], [I], . .
[0}[0]

Set the DC offset to 750 mV.
Operation: [/Q Offset], [11.[7 ][5 ][0}

After the setting is completed, close the [1/Q Output Control] dialog box.
Operation: [1/Q Output Control], [x<]

Operation:

Sct the sampling [requency o 120 MHz.
ot , [Sampling Freql,[T].[2].[0]

Sct the output wavelorm 10 Wavel.

Operation:

Operation: [Output Waveform Select], [Wavel]

Aller the sclling is completed, close the [OQutput Setup] dialog box.
Operation: [Output Setup], [x]

. Qutput the signal from AWG.

Opcration: [AWG ON]

Scl the measuring length f{or the bit error rale measurement o 4,088 bits.
Operation: {BER}, Bi [4]. [0], [8], [8]. [ENT]

. Measure the bit error rate.

Operation: | SINGLE

. Verily that the measurement results of the bil error rate arc as [ollows:

(Verification when data polarity is positive and the clock slope is at the rising
edge)

Bit Error Rate: 0.0%
Error Bils: ( bits
Total Bits: 4088 hits
Cycle Count: 1
Measure Bil Length: 4088 hils
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8.3.12 Bil Error Rate Counter
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19.

20.

21.

22.

23,

Stop the signal output by AWG
Operation: {AWGY, [AWG ON]

. Set the output waveform of AWG to Wave2.

Operation: , [Output Waveform Select], [Wave2]

. Aller the sclting is compleled, close the [Output Setup] dialog box.

Operation: [Output Setup], [x]

. Output the signal from AWG,

Operation: [AWG ON]

. Set the data polarity of the bit error rate measurement to Negative.

Operation: {BER}, [Data Polarity], [Negative]

Set the clock signal to the falling edge.

Operation; [Clock Slope], [Falling]

After the seuling is compleled, close the [Bit Error Rate Counter Setup] dialog
box.

Operation: [Bit Error Rate Counter Setup], [x]

Measure the bit error rate.
Operation: | SINGLE

Verily that the measurement results of the bit error rate are as follows:
(Verification when data polarity is negative and the clock slope is at the falling
cdge)

Bit Error Rate: 3.1%
Error Bits: 128 bits
Total Bils: 4088 bits
Cycle Count: 1
Measure Bit Length: 4088 bits

Stop the signal outpul by AWG
Operation: {AWG}, [AWG ON]
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8.4 Performance Verification Record Shecis

8.4 Performance Verification Record Sheets
8.4.1 Signal Output
Wavetorm storing Measured value Reference value .
. Output wavelorm Pass/Fail
memory split mode [us] [ws]
64M x 1 waveform Wave 1 100
Wave 1 100
32M x 2 waveform
Wave 2 50
Wave | 100
Wave 2 50
16M x 4 wavelorm
Wave 3 20
Wave 4 10
8.4.2 Output Amplitude
Fix Gain Path
Specification o . Specification S
Ttemn (Min.) Measured value (Max.) Pass/Fail
Fix level 1 700.1 mV mVy 7141 mV
Fix level QQ 700.1 mV mV 7141 mV
Fix
level error between -0.2% % +).2%
channels
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8.4.3 Residual DC OfTsct

Variable Gain Path

Specification Speciflication .
Item (Min.) Measured value (Max.) Pass/Fail
Var 200 mV level T 1386 mV my 144.2 mV
Var 200 mV level Q 138.6 mV mv 1442 mV
Val 200 mV
level crror between -1.0% % +1.0%
channels
Var 1 Vlevel 1 693.0 mV mVv 7212 mV
Var 1 V level Q 693.0 mV mV 7212 mV
Val 1V
level error between -1.0% G +1.0%
channels
Var 2 V level 1 1,386 mV mVy 1,442 mV
Var 2 Vilevel Q 1,386 mV mv 1,442 mV
Var2V
level error between -1.0% G +1.0%
channcls
8.4.3 Residual DC Offset
o . Specification Measured value Specification I
Measured item (Min.) [mV]| [mV] (Max.) [mV| Pass/Fail
Fix Gain Palh Ich -1.0 +1.0
Fix Gain Path Qch -1.0 +1.0
Variable Gain Path Ich 2.0 +2.0
Variable Gain Path Qch 2.0 +2.0
8.44 DC Offset
Set value Specification Measured value Specification .
. Pass/Fail
[mV] (Min.) [mV] [mV] (Max.) [mV]
750 1,485 1,515
=750 -1,485 -1,515
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8.4.5 Sampling Frequency

8.4.5 Sampling Frequency
Sampling frequency Specification Quiput signal frequency Specification Pass/Fail
set value [MHz] (Min.) [MHz| | measued value [MHz| | (Max.) [MHz] sy
200 49.99999999 50.00000001
100 2499999999 25.00000001
12.5 3.12496999 3.12500001
8.4.6 Phase Difference between Channels
Measured valuc Specilication .
[ns] (Max.) [ns] Pass/Fail
2
8.4.7 SFDR
Mecasured value Specilication .
Output mode Output CH [dBc] (Max.) [dBc] Pass/Fail
Ich -67
Fix Gain Path
Qch -67
Ich -61
Variable Gain Path -
Qch -01
8.4.8 Internal Filter
Internal filter Output CH Measured value Reference value Pass/Fail
[ns] [ns]
Ich 2
Through
Qch 2
Ich 5
50 MHz
Qch 5
Ich 120
2.5 MHz
Qch 120
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8.4.9 External Start Trigger

8.4.9

External Start Trigger
Waveforl_n generation Trigger polarity Reference Pass/Fail
scquence wavelorm
Posilive Figurc 8-10
Continuous
Negalive Figurc 8-11
Single Positive Figure 8-12
Repetition: Once Negative Figure 8-13
Single Positive Figure 8-14
Repetition: Three times Negative Figurc 8-15
Gated Positive Figure 8-16
(Edge) Negative Figure 8-17
Gated Positive Figure 8-18
(Levely Negative Figurc 8-19
8.4.10 Marker 1 Output
Marker mode Pass/Fail
Sequencer marker (Pos)
Scquencer marker {(Neg)
Memory marker
8.4.11 Marker 2 Output
Marker mode Reference Pass/Fail
wavelorm
Sequencer marker (Pos) Figurc 8-22

Sequencer marker (Neg)

Figure 8-23

Memory marker

Figure 8-24
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8.4.12 Bil Error Rate Counter

8.4.12 Bit Error Rate Counter
Setting Measured itemn Measured value Reference value Pass/Fail
Bit Error Rate G 0.0%
Error Bits bits 0 bits
Data: Positive Total Bits bils 4088 bils
Clock: Rising Cycle Count !
Measure Bit . .
Lenath bils 4088 bils
Bit Error Rale % 3.1%
Error Bits bits 128 bits
Data: Negative Total Bits bits 4088 bits
Clock: Falling Cycle Count 1
Measure Bit . .
Length bits 4088 bits
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APPENDIX

APPENDIX

This section describes the following items:
* A.l1 Method to Create a Waveform File
* A2 Principle of Operation
« A3 Error Codes

* A4 Description of Standard Wavetorm Generation Software

A.1 Method to Create a Waveform File

This scction describes how Lo gencrale wavelorm files.

A.1.1 Waveform File Configuration

A waveform file is composed of the header, which includes a file generation date and information on set-
tings for the AWG, and the waveform data part.

Texl data is used lor deseriptions in the header, and binary data is used for descriptions in the wavelorm
data part.

Header
Comments, a file generation date and settings for the AWG are described.

Wavelorm data part
IQQ data is stored. 32-bit frames are used to store T and (@ data in alternating sequence

(1QIQ...).

MEMO: Unless setting information is written in the header, the settings are not reflected in the AWG

IMPORTANT: A header is not always required for waveform files. A waveform file can be configured only with
waveform data, without a header.
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A.1.2 Header

A1.2 Header

The lollowing [ields are included in a header:

A-2

Header Description
COMMENT Comment input ficld
DATE Date and time field
IQFILTER T/(Q) filter information
[QGAIN 1/QQ gain information
IQOFFSET 1/Q ollsel information
MARKERMODE Marker mode information
MARKER1 Marker 1 information
MARKER?2 Marker 2 information
STARTTRIGGER Start trigger information
OQUTPUTSEQUENCE OQutput sequence information
SAMPLINGFREQ Sampling frequency setting information
[QOUTPUT Output path information
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A.1.3 Header Syntax

A.1.3 Header Syntax

The syntax [or cach header [ield and description examples in use of the synlax are given.

+ COMMENT
Enter comments in the COMMENT [icld.

Syntax

Description example

{COMMENT:Comment}

{COMMENT:Sample wavel for QPSK}

In this example “Sample wavel for QPSK” is
the input.

« DATE
Enter the date in this field.

Syntax

Description example

{DATE; yvwyy/mm/ddshh:mm:ss}

{DATE:2003/01/01;12:00:00}

In this example, 12:00:00 noon on January 1,
2003 is the input.

+ IQFILTER

Enter settings for the 1/} base-band filter in this field.

Syntax

Description example

{IQFILTER: Filter}

Filter:FLT2_5M/FLT50M/THR

{IQFILTER:FLT2_5M)

In this example, 2.5 MHz is set for the 1/Q) base-
band [ilter.

»  TQGAIN

Eniter I/QQ signal outpul levels in this ficld.

Syntax

Description example

{IQGAIN:! level;Q level}

{IQGAIN:500E 3;500E -3}

Tn this example, 0.5 Vp_p is set for each output
level of the I and Q signals.
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A.1.3 Header Synlax

TQOFFSET
Enter the DC olfsel voltages thal are o be added (o the 1/Q signals.

Syntax Description example
{IQOFFSET:! offset;Q offset} {IQOFESET:100E-3;-100E-3}

Tn this example, the addition of a DC offset volt-
age of 0.1 V is set for the I signal, and the addi-
tion of an ofTset volltage ol -0.1 V is scl [or the Q

signal.
MARKERMODE
Enter a marker mode in this field.
Syntax Description example
[MARKERMODE:Mode} {MARKERMODE: WEFM }
Mode: WFM/SEQ In this example, the memory marker is selected
for the marker generation method.

MARKERI

Enter settings for marker 1 in this [licld.

Syntax

{MARKERL:On/Off; Polarity;Start offset period;High period;Low period;Loop number}

On/Oft: ON/OFF
Polarity:  POS/NEG

Description example

{MARKER1:0N;POS;0:;100:100:1}

In this example, marker 1 is set to On, the polarity of marker 1 is set to Pos, the number of offset
start periods is set to O samples, the high period is set to 100 samples, the low period is set to 100
samples, and the number of repetitions is set to 1. (Enter dummy data except for On/OIT il the
memory marker function is selected.)
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-

MARKER2

Enicr seuings [or marker 2 in this [icld.

A.1.3 Header Syntax

Syntax

On/Oft: ON/OFF
Polarity: ~ POS/NEG

{MARKER2:On/Offs PolarityiStart offser period;High period;Low period;Loop number}

Description example

{MARKER2:OFF;NEG:0;100:100;1}

ory marker function is selected.)

In this example, marker 2 is set to Off, the polarity of marker 2 is set to Neg, the number of offset
start periods is set to 0 samples, the high period is set to 100 samples, the low period is set to 100
samples and the number of repetitions is sel o 1. (Enter dummy data exeept for On/OIT il the mem-

STARTTRIGGER
Enter settings for the start trigger in this field.

Syntax

Descriplion cxample

{STARTTRIGGER:Mode; Polarity}

Mode: INT/LINK
Polarity:  POS/NEG

{STARTTRIGGER:LINK;POS}
{STARTTRIGGER:INT;POS }

(In the INTERNAL mode, enter dummy data in
PolariLy.}
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A.1.3 Header Synlax

+  QOUTPUTSEQUENCE

Enter settings for oulpul scquence in this ficld.

Syntax

Description example

Parameter: Loop Number

EDGE/LEV
(in the GATE mode)

{OUTPUTSEQUENCE: Mode;Parameter}
Mode: CONT /SINGL/GATE

(in (he SINGLE modce)

{OUTPUTSEQUENCE:CONT}

Tn this example, the CONTINUOQUS mode is set
for the waveform generation sequence of the
AWG

{OUTPUTSEQUENCE:SINGL.:3}

In this example, settings for the waveform gen-
eration sequences for the AWG are made so that
the sequence is repeated three times in the SIN-
GLE mode.

{OUTPUTSEQUENCE:GATE;EDGE}
In this example, waveform generation sequence

for thc AWG is sct o the GATE mode and con-
trol of wavetorm data output is set to the EDGE,

«  SAMPLINGFREQ

Enter settings for the sampling frequency in this field.

Syntax

Description example

{SAMPLINGFREQ: / e}

(SAMPLINGEREQ:200E+6

In this example, the sampling frequency is set to
200 MHz.

+  TQOUTPUT

Enter LAQ output path in this [ield.

Syntax Description example
{IQOUTPUT:Patir} {IQOUTPUT:FIX}
Path: FIX/VAR In this example, the 1/Q) output path is set to the
Fix Gain Path (1 Vp_p).
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A.1.4 Wavelorm Data Generation {Wavelorm Data Part)

A.14 Waveform Data Generation (Waveform Data Part)
This scction describes how (o generate wavelorm data.

+  Wavetorm data generation procedures

Gencerale wavelorm data [ollowing the flow indicated in Figure A-1.

| Wavetorm frame generation ‘

| Conversion 1o wavelorm dala ‘

Arrangement of waveform data
in the order of Tand Q

Figurc A-1  Wavclorm Data Generation Procedures

+  Wavetorm frame

Drata lor one sample is wrillen in a 32-bil [rame as shown in Figure A-2 and Figure A-3.

I wavetorm frame
Wavelorm data is wrilten in bit 13 through bit O in the 14-bit ofTsct binary format.
Bit 14 is used as the field where data for memory marker 1 is to be written.
Bit 15 is used as the field where data for memory marker 2 is to be written.
Zero (0) is wrilten in cach of hit 31 through bit 16.

31 16 15 14 13(MSB) O(LSBE)

Marker1 WAVE
DATA DATA
Marker2
DATA

Figure A-2 [ Waveform Frame
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A.1.4 Wavelorm Dala Generation {Wavelorm Dala Part)

() waveform frame
Wavelorm data is wrillen in bit 13 through bit 0 in the 14-bit offsct binary formal.
Zero (0) is written in each of bit 31 through bit 14.

31 13(MSB) 0(LSB)

WAVE
DATA

Figure A-3  (Q Wavelorm Frame

+  Conversion of wavelorm [rames o wavelorm data (concerning endian)
A wavetorm frame is converted to waveform data as shown in Figure A-4.
The upper word of the waveform frame is replaced with the lower word and the lower word is replaced
with the upper word. In each of the words in their new positions, the upper byte is replaced with the
lower byte and the lower byle is replaced with the upper byte. The resultant data is writlen in a [ile as
the waveform data.

3 0
Wavelorm dala

7 0/ s 8/\23 161 131 24

‘Wavetorm frame Waveform frame Waveform frame Waveform frame
LBI1 HBI1 LB2 HB2
3 .23
Waveform frame LW | | Waveform frame HW

Wavetorm frame

31 16 15 0

Figurc A-4  Conversion
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A.1.4 Wavelorm Data Generation {Wavelorm Data Part)

+  Waveform data

Enicr wavelorm data as shown in the (ollowing:

(WAVEDATA:total numberofbytes; 1@ I Q I Q I Q@ e, [ Q }

Enter WAVEDATA, the header name, following the left brace ({), enter a colon, and then enter the
total number of waveform data bytes, a decimal number. After that, enter a semicolon, and enter I and
(2 wavelorm data in alternating order (starting with 1 data) repeatedly. Enter a right brace (}) to end
input,

Input example
{WAVEDATA:8192;II|QII IQII IQII IQI I Q@ |
| |

8192bytes

IMPORTANT: The number of waveform data samples must be 1024 or more for each of I and Q data types.
Waveform data with less than 1024 samples cannot be output in this AWG
Also, the number of samples of each of I and Q data must be a multiple of four. If the number
is not a multiple of four, normal waveforms cannot be obtained in this AWG,

*  Relationships between 14-bit offset binary data and output
Il the output mode is set [or Fix Gain Path(1Vp_p),
+0.5V=0x3FFF
(V=0x2000
-0.5V=0x1

then there are the relationships indicated in Figure A-5 between them.

Data (DAC data) T/QQ output
3FFFh +0.5V

2000h ov

1h 0.5V

Figure A-5 Relationships between DAC Data and I/QQ Output Voltages (for Fix Gain Path)
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A.1.4 Wavelorm Dala Generation {Wavelorm Dala Part)

Tf Variable Gain Path is set for the output mode, the relationships become as shown in Figure A-6.

Wavelorm data (DAC data) V@ outpul

200mVp-p—~-2¥p-p

3FFFh A
2000k ov
1h h 4

Figure A-6 Relationships between DAC Data and I/Q Output Voltages (for Variable Gain Path}

+  Program samplcs
The following describes a C language program to output a 5 MHz sine wave with a sampling frequen-
cy of 200 MHz.

Examplc 1 The [ellowing is the program that generales the source signal [or the wavelorm data:

#include <stdio.hs
#include <math.h>

main ()
{
#define SAMPLES 2000
FILE *fp;
int nj;
fleoat 1i,q:

fp=fopen {"SINCOS. TXT", "w") ;

for (n=0; n<SAMPLES; n++) {
i=gin(2.0%3.1415926535*50.0/2000.0* (£Eloatin};
g=cos (2.0%3.1415926535*50.0/2000.0* (float}n};
fprintf (fp, "$f %f\n",i.q);

!

folose (£fp);
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A.1.4 Wavelorm Data Generation {Wavelorm Data Part)

Example 2 The following is a C language program that normalizes the signal to generate the waveform
[ramcs, converts the [rames (o the wavelorm data and creates the wavelorm [ile to store the
wavclorm dala gencraled.

main{)
{
#define SAMPLES 2000
#define BYTE 4 // 32 bits =4 bytes
#define TOTAL BYTES SAMPLES*BYTE*2
FILE *fp =, *fp d;
float i_float,q float:
ungigned int i_int,q int;

fp s=fopen("SINCOS.TXT","x");
fp d=fopen ("SINCOS.AWV", "wb"} ;

// The header is written.
fprintf (fp_d, " {COMMENT:Test Signal fout=5MHz Sampling Freq.=200MHz}\n");
fprintf (fp d,"{DATE:2003/01/01;12:00:00}\n");

/7 Waveform data is written,
fprintf (fp_d, " {WAVEDATA: %d; ", TOTAL_BYTES) ;

while (1) {
if (fscanf{fp s, "%f %f",&l1 float,&g flcat)==EOF) break:

// The normalization operation is performed and the waveform frames are generated.
1 int={unsigned int) ((float)0x2000+i float*{float)Ox1fff);
g int={ungigned int) ({floab}0x2000+g float* {float)0x1fff);

// The waveform frames are converted to waveform data, which is written in the file.
fwrite(&i_int,1,4,fp_d};
fwrite(&g_int,1,4,fp_d};

fprintf (fp_d,"}");

felose(fp s);
feloge (fp_d) ;
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A.2 Principle of Operation

This scction describes the principle of operation of this oplion.
*  Operation overview

The AWG (option) is composed of two blocks: the memory block and the analog block.

+  Memory block

The memory block is composed of the following portions: a clock gencrator 1o delermine sampling
frequencies, a microprocessor to provide communications with the main unit CPU, the memory to
store wavetorm data, a data controller to control waveform data output, marker output and trigger
input, and a D/A converler Lo convert digital 1/} data output [rom the memory Lo the corresponding
analog I/Q data.

+  Analog block
The analog block is composcd of the [ollowing portions: a base-band [ilter whose input is the 1/Q)

signal from the memory block, a sum amplifier to set 1/QQ signal levels, and an output amplifier to
add a DC oftset voltage to the I/Q} signal and output the resultant signal.

. Markerl
'E;': er In 0 5A
@—= D
10MHz .
Reference In Clock Marker2
@ Generator to Rear Panel
- T data -
Program > controller DA O
o memory Tout
main unit
CPU Micro ¢
to
< ’ processor ¢ < > I waveform memory Analog Board

—P () data
controller O

v

_’ Q wavelorm memory

Figure A-7  Memory Block Diagram
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Multiplier

< BIAS

Filrer .
Linput Off, 2. 5MHz SUM AMP (A)l:: ! 1:, ;e lr I output
SOMHz amp
I bix, var Select
I Filter Select
0 Filter Scleet
Q fix, var Select
Filter .
- OUTPUT
Lt 2_"\' Ly ;
Qinp OE 2.5MIIz SUM AMP Amplifict 0 Qutput

SUMHz

M*{)ﬂ BIAS

YA K3 VAR Adj

Maultiplier
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Figure A-8  Analog Board Block Diagram
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A3

Error Codes

This scction describes crror messages indicated lor this option.

Descriptions are made for the following items:

+«  Error number

+  Displayed message

+  Description

Error number

Displayed message

Description

of range

-1350 Invalid AWG Frequency-Correction Data, | Internal frequency correction data is improper,
Please contact a service engineer. Please request repair by ADVANTEST or its agen-
cies.
-4200 Invalid waveform file Header, The header information on the waveform file is
improper.
-4201 Invalid wavelorm [ile Data Size. The data length information on the wavelorm [ile is
improper.
-4202 Empty waveform Memory. Waveform data is not loaded on the memory. Load
waveform data, and then execute.
-4203 Marker scquencer points exceeds Lotal The sel Marker Sequencer length is longer than that
waveform length. of the waveform data.
-4210 Overtlow BER Measurement Bit Length. | The total bit length of the BER measurement has
over(lowed.
4211 Repeat Measurement nol available in this | Wilh the current setting of Start Trigger/Syne Modc,
Start Trigger/Sync mode, measurement cannot be conducted repeatedly.
-4300 Unlock AWG Sampling Clock PLL. The PLL circuit for the Sampling Clock used in the
AWG system s unlocked.
Please request repair by ADVANTEST or its agen-
cies.
-4500 AWG Cal data is not enough. No AWG CAL data is provided. Please exccule AWG
Please execute AWG Cal CAL,
-4501 AWG Cal file readfwrite error. An error has been generated in input/foutput of the
AWG CAL file.
-4510 AWG ICH (Dillerential I} DC ofTsel out of | The correction of the ICH DC ofTsct has [ailed.
range
-4511 AWG ICH (Difterential *I) DC offset out | The correction of the ICH DC offset has failed.
ol range
-4512 AWG ICH (Singlc end I) DC offset out of | The correction of the ICH DC oflsct has lailed.
range
-4513 AWG ICH (Fixed Amp 1) DC offset out of | The correction of the ICH DC offset has failed.
range
-4514 AWG TCH (Variable Amp T) DC offset out | The correction of the TCH DC offset has tailed,
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A3 Error Codes

Error number

Displayed message

Description

4515 AWG QCH (Differential Q) DC offset out | The correction of the QCH DC offset has failed.
of range
-4516 AWG QCH (Ditferential *Q) DC offset out | The correction of the QUCH DC offset has failed.
ol range
-4517 AWG QCH (Single end Q) DC offset out of | The correction of the QCH DC offset has failed.
range
-4518 AWG QCH (Fixed Amp Q) DC olTset out | The correction of the QCH DC offsct has failed.
of range
-4519 AWG QCH (Variable Amp () DC offset | The correction of the QCH DC offset has failed.
out of range
4520 AWG ICH BIAS ((1.75V) out of range The correction of the ICH bias voltage has lailed.
-4521 AWG TICH BIAS (0.70V) out of range The correction of the ICH bias voltage has failed.
-4522 AWG TCH BTAS {0.60V) out of range The correction of the ICH bias voltage has failed.
-4523 AWG ICH BIAS (0.50V) out of range The correction of the ICH bias voltage has failed.
-4524 AWG ICH BIAS (0.40V) out of range The correction of the ICH bias voliage has lailed.
-4525 AWG TCH BTAS {0.30V) out of range The correction of the ICH bias voltage has failed.
-4526 AWG ICH BIAS (0.20V) out of range The correction of the ICH bias voltage has failed.
-4527 AWG ICH BIAS (0.10V) out of range The correction of the ICH bias voltage has failed.
-4528 AWG ICH BIAS (-0.10V) out of range The correction of the ICH bias voltage has lailed.
-4529 AWG ICH BIAS (-0.20V) out of range The correction of the ICH bias voliage has lailed.
-453() AWG TICH BIAS {-0.30V) out of range The correction of the ICH bias voltage has failed.
-4531 AWG ICH BIAS (-0.40V) out of range The correction of the ICH bias voltage has failed.
-4532 AWG ICH BIAS (-0.50V) out of range The correction of the ICH bias voltage has failed.
-4533 AWG ICH BIAS (-0.60V) out of range The correction of the ICH bias voltage has lailed.
-4534 AWG ICH BIAS (-0.70V) out of range The correction of the ICH bias voltage has failed.
-4535 AWG ICH BIAS {-0.75V) out of range The correction of the ICH bias voltage has failed.
-4540 AWG QCH BIAS (0.75V} out of range The correction of the QCH bias voltage has failed.
-4541 AWG QCH BIAS (0.70V} oul of range The correction of the QCH bias vollage has lailed.
-4542 AWG QCH BIAS (0.60V} oul of range The correction of the QCH bias vollage has [ailed.
-4543 AWG QCH BIAS (0.50V) out of range The correction of the QCH bias voltage has failed.
-4544 AWG QCH BIAS (0.40V} out of range The correction of the QCH bias voltage has failed.
-4545 AWG QCH BIAS (0.30V} out of range The correction of the QCH bias voltage has failed.
-4546 AWG QCH BIAS (0.20V} oul of range The correction of the QCH bias vollage has lailed.
-4547 AWG QCH BIAS (0.10V) out of range The correction of the QCH bias voltage has failed.
-4548 AWG QCH BIAS (-0.10V) out of range The correction of the QCH bias voltage has failed.
-4549 AWG QCH BIAS (-0.20V) out of range The correction of the QCH bias voltage has failed.
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Error number

Displayed message

Description

-4550 AWG QCH BIAS (-0.30V) out of range The correction of the QCH bias voltage has failed,
-4551 AWG QCH BIAS (-0.40V) out of range The correction of the QCH bias voltage has failed.
-4552 AWG QCH BIAS (-0.50V) out of range The correction of the QCH bias voltage has failed.
-4553 AWG QCH BIAS (-0.60V) out of range The correction of the QCH hias voltage has lailed.
-4554 AWG QCH BIAS (-0.70V) out of range The correction of the QCH bias voltage has lailed.
-4355 AWG QCH BIAS (-0.75V) out of range The correction of the QCH bias voltage has failed,
-4560 AWG ICH Level (Through) out of range The level correction for the ICH filter has failed.
-4561 AWG ICH Level (Wide) out of range The level correction for the ICH filter has failed.
-1562 AWG ICH Level (Narrow) oul of range The level correction [or the ICH filter has [ailed.
-45635 AWG QCH Level (Through) out of range | The level correction for the QCH filter has failed.
-4566 AWG QCH Level (Wide) out of range The level correction tor the QCH filter has failed.
-4567 AWG QCH Level (Narrow) out of range The level correction for the QCH filter has failed.
-4571) AWG ICH Level (2.05V) out of range The correction of the ICH level has lailed.

-4571 AWG TCH Level (2.00V) out of range The correction of the TCH level has failed,

-4572 AWG ICH Level (1.75V) out of range The correction of the TCH level has failed.

-4573 AWG ICH Level (1.50V) out of range The correction of the ICH level has failed.

-4574 AWG ICH Level (1.25V) out of range The correction of the ICH level has lailed.

-4575 AWG ICH Level (1.00V) out of range The correction of the ICH level has lailed.

-4576 AWG TCH Level (0.75V) out of range The correction of the TCH level has failed,

-4577 AWG ICH Level (0.50V) out of range The correction of the ICH level has failed.

-4578 AWG ICH Level (0.25V) out of range The correction of the ICH level has failed.

-4579 AWG ICH Level (0.15V) out of range The correction of the ICH level has lailed.

-45835 AWG QCH Level (2.05V) out of range The correction of the QCH level has failed.

-4586 AWG QCH Level (2.00V) out of range The correction of the QCH level has failed.

-4587 AWG QCH Level (1.75V) out of range The correction of the QCH level has failed.

-1588 AWG QCH Level (1.50V) out of range The correction of the QCH level has lailed.

-4589 AWG QCH Level (1.25V) oul of range The correction of the QCH level has lailed.

-4590 AWG QCH Level (1.00V) out of range The correction of the QCH level has failed.

-4591 AWG QCH Level (0.75V) out of range The correction of the QCH level has failed.

-4592 AWG QCH Level (0.50V) out of range The correction of the QCH level has failed.

-1593 AWG QCH Level (0.25V) out of range The correction of the QCH level has lailed.

-4594 AWG QCH Level (0.15V) out of range The correction of the QCH level has failed.

A-16
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A.4 Description of Standard Waveform Generation Software

A4l

Overview

This scetion deseribes the standard wavelorm generation sollware.

A.4 Description of Standard Wavelorm Generation Soltware

The standard waveform generation software s used to generate general-purpose modulation signals. Fig-

ure A-9 indicates a block diagram of the software.

Data Generation
Block

Modulation
Block

Filter
Block

0. A0

Import Symbol
Data Function

Import Symbol

Signal Addition
Block

1
'
1
1 | DataFunction
1
1
1
1
1

Signal Addition

IF Carrier
Block

Correction
Filter Block

v

C

Gencerated
Waveform Data

)

Figurec A-9  Signal Generation Block Diagram
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A4.1 Overview

A-18

Data Generation Block

The Data Generation Block generates data sequences that are 1o be modulated. This block is provided
with functions to generate PN codes and load data from files.

Modulation Block

Tn the Modulation Block, data generated in the Data Generation Block is encoded and mapped.
Filter Block

This block performs a [lillering operation [or data (rom the Modulation Block.

This block is also provided with a function to load the filter impulse response data file.

Signal Addition Block

This block is used to generate noise. It is also possible to add noise generated in this block to data
from the Filter Block.

Tmport Symbaol Data Function

A function Lo load user-gencrated signal data is provided.

1F Carrier Block

Carrier-related operations arc performed for generated signal data.
Correction Filer Block

This block is used to correct frequency characteristics specific to the AWG hardware and improve the
modulation accuracy.

MEMQ:  Settings for the correction filter block are made form the menu,
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A.4.2 Software Activation

The menu bar of this oplion is arranged as [ollows:

File System Contig Modulation Cal Special Application

To activale the standard wavelorm generation sollware, sclect | Wave Genceralor| from | Application] on the
menu bar.

Figure A-10  After the Standard Waveform Generation Software is Activated

MEMO: The display after starting the softiware varies depending on the state of last use.

A-19
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A 4.3 Window and Menus

A43

A-20

Window and Menus

1.

Main window

Figure A-11 shows the main window of

the standard waveform generation software.

5 6

Figure A-11
Tile and diagram

Menu bar

Blocks and signal processing flow

Ficlds o indicale sciting information

Button to output waveform data

BASIC Diagram quite button

Status indication field

Main Window

The software ttle is indicated.
The selected diagram is indicated.

The menus are indicated.

Each block and conncctions among those blocks are indi-
cated in a block diagram. Signals are processed in the order
that these blocks are connected.

Major seltings lor cach block are indicaled.

After operations to make settings for each block are com-
pleted, press this button to output waveform data, Waveform
dala is gencrated by pressing this butlon.

Quits the BASIC Diagram.

If a setting for a block is made outside the setting range, an
crror message is indicated here.
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2. Menus

« File menu
Perform file operations or terminate software operation.

Figure A-12 indicalces the file menu ilems.

| File(E)

Qpen settings(Q)... Ctr+0 |

Save settings as(A)... Ctrl+A |

Initialize(D... Ctrl+] |

Exit(X) |
Figure A-12  File Menu

Table A-1 File Menu

Menu item namce Description
Open sellings Scutings that have been saved arc loaded.
Save settings as Settings are saved.

Initialize The settings return to their initial states.
Exit The software operation is terminated.

«  Diagram menu
Select a diagram.

Figure A-13 indicates diagram menu items.

Diagram(D)

\/I Basic(B)
Figurc A-13  Diagram Mcnu

Table A-2  Diagram Mcnu

Menu item name Description

Basic The basic diagram is set for the blocks and signal processing
flow.
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3. Setup menu
Scl up the soltware using this menu.

Figure A-14 indicates the setup menu configuration.

Setup(®

Optimize

/| Correction |

Base Band Filter

v/ | 50MHz |
\/| Through |

Gain Mode

\/| Fix Gain Path |
/| Variable Gain Path |

Figure A-14  Setup Menu

Table A-3  Setup Menu

Menu ilem name Description

Optinmize A [unction to correcl frequency characteristics of the
AWG hardware (amplitude and phase characteristics)
using digital signal processing and consequently output
the most suilable wavelorm data is provided.

Correction Check the “Correction™ item to enable the optimization
function. If this item is not checked, the optimization func-
lion is disabled.

Basc Band Filter | Sclect a base-hand filler of the AWG [or which an oplimi-
zation operation is to be performed.

Gain Mode Select a gain mode of the AWG for which an optimization
operation is Lo be perlormed.

IMPORTANT;
1. If the settings for optimization (base-band filter and gain mode) are different from those for this instru-
ment, the waveform quality will deteriorate.

2. Optimized waveform data files cannot be used in any other R3681 AWG Data in the optimized waveform
data files is specific to this instrument,
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4.

Help menu

Displays information such as the software version.

Figure A-15 shows the Help menu.

| Help(H)

Version(V) Ctrl+V

Figure A-15  Help Menu

Table A-4  Help Menu

Menu

Description

Version

Displays information such as the software version.

A.4.3 Window and Mcnus

A-23
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A.d4.4 Function of Each Block

1. Data Generation Block

Figure A-16 indicates the dialog box to make settings for the Data Generation Block.

Figure A-16  Dialog Box to Make Settings for the Data Generation Block

= Seclectable generated codes

Scleet a code that is 1o be used as the source for modulation. Table A-5 indicates sclectable pat-
terns,

Table A-5 Sclectable Generated Codes

Selectable generated codes

PRBS patterns PN7

PN9

PNI11

PN135

PN19

PN20

PN23

ALL1 Pattern with 1 in each bit.
ALLQ Pattern with 0 in cach hit.

Pattern Pattern generated by repeating a user-specified input pat-
tern.

FILE Pattern loaded from a file.

A-24
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s The following indicate generating polynomials for PRBS

PN7: 14+X%4X7 (complying with CCITT V.29)

PN15: 1+X"4+X"3 (complying with CCITT 0.151) * The output data is inverted.

Fa Y

h
(50—
+x14 4+xl5

PN19: 1+X+X*+X+X!? (complying with CCITT 1.430)

A-25
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A 4.4 Function ol Each Block

2. Modulation Block

Figurc A-17 indicales the dialog hox (o make sctlings lor the Modulation Block.

Figure A-17 Dialog Box o Make Scitings for the Modulation Block

»  Parameters for which settings can be made

Table A-6 indicates paramceters [or which scllings can be made.

Table A-6  Parameters tor which Settings can be Made

Function

Setting

Sequence Length

Set the nuwmber of symbols.

Coding

Nonc

Gray Code

Differential

Gray Differential

Modulation Type

BPSK

QPSK

16QAM

64QAM

256QAM

FSK

Modulation Index

Modulation index (the sciting is enabled only [or FSK
modulation)
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»  Relationships between Sequence Length and the number of generated codes on a Modulation
Type basis

Table A-7 indicates relationships between the number of codes to be generated in the Data Gen-
eration Block and the number of symbols.

Table A-7 Relationships between Sequence Length and the Number of Generaled Codes on a
Modulation Type Basis

Modulation Number of codes
Type [bits]
BPSK Sequence Length setting X 1 (The number of bits per symbol)y = 1
QPSK Sequence Length setting X 2 (The number of bits per symbol) = 2
16QAM Sequence Length setting x 4 (The number of bits per symbol) =4
6040Q0AM Sequence Length setting x 6 (The number of bits per symbol) = 6
256QAM Sequence Length selting X 8 (The number of hils per symbol) = 8
FSK Sequence Length setting x 1 (The number of bits per symbol) = 1
+  Coding
* Nonc

Binary codes are mapped as they are.
+  Gray Code

Binary codes are converted to gray codes, and mapping is made for the gray codes.
«  Differential

Differential codes are generated using the following equation and then are mapped.

b,=aq,+b,_, modM (k=123.---n)

M =4 for QPSK
M = 16 for 16QAM
b, =0

*  Gray Differential
First, gray codes are generated. Differential codes are generated [rom the gray codes. Then
mapping is made for the ditterential codes.

A-27



R3681 Series OPT71 200M AWG Module User’s Guide

A 4.4 Function ol Each Block

3. TImport Symbol Data Function (Load Symbol Data)

Figurc A-18 indicalcs the dialog hox (o make sculings [or “Import Symbol Data Function.”

Figure A-18 Dialog Box to Make Settings for “Import Symbol Data Function”

*  Parameters for which settings can be made

Table A-8 indicates parameters for which settings can be made.

Table A-8 Parameters for which Settings can be Made

Function Sciling

Sequence Length Sct the number of symbols.

Import Symbol Data | Specify a symbol data file.

«  Format of files from which data 1s to be loaded
Refer to A 4.5, “Format of Files to Be Loaded in Each Block.”
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4. Filter Block
Figure A-19 indicales the dialog box (o make scllings lor the Filter Block.

Rectangular

Figurc A-19  Dialog Box o Make Seutings [or Filler Block

s Parameters for which settings can be made

Table A-9 indicales parameters [or which scllings can be made.

Table A-9  Parameters for which Settings can be Made

Function Setting parameter

Symbol Rate Set a symbol rate.

Over Sampling Scis the over-sampling ratio o the symbol rale.

Filter Gauss BT product: 0.1 < BT £ 10.0 [0.1s1cp|
Raised Cosine Roll-off factor: 0.01 £ <0.99 [0.01step]
Root Raised Cosine Roll-off factor: 0.01 £ £ 0.99 [0.01step]
User Impulse Length = 4 to 2561 taps

Roll off or BT Sct a roll-ofT factor or a BT product.

Tmpulse Length Set a filter length,

Base Band Impulse Dirac Pulse
Rectangular

Window Funclion Rectangular
Hamming
Hanning
Blackman
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Base-band pulse

Sclect one [rom the following two over-sampling methods:
= Dirac Pulse

Insert zeros o perform an over-sampling operation.
*  Reclangular

Perform an over-sampling operation by using Zero Order Hold.

A
Di:a |
oLg
qﬁ-4 \‘

* ,6.2- |‘
IRV VAN

4
-0.1
Figure A-20 Dirac Pulse

M
II]

*

2
D ERVIIY/
Figurc A-21 Reclangular

[

Characteristics of each filter are specified by the corresponding equations that follow
*  Gaussian filter (BT: 0.1 to 10.0)

ey B 1207 )]

B (1[12)“2
)T > 0%

2 BT

*  Root raised cosine filter (o 0.01 to (.99)

Hr) = do- Cos[(l+e))me/ T+ Sinl(l—a)mt /T /T)

7 {l—Gat/T))
Alt=0

o) =2% 11— g
T
At 1-(dayT)2 = 0

Bty = ﬁ{C[M} +zsm[m}
4o

T i¥y'4
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Raised cosine filter (o 0.01 to 0.99)

Shdnt!f]}{Cbskxnt/T]}

mn:[

nt!T || 1-4(at/T)?
Alt=0
MO =1
At 1-4(ot/T* =0
h@)za.&nhgzaﬂ

¢ The window lunctions used [or the filters are indicated by the following equalions: N indicales
the number of filter taps.

Rectangular

No window processing is conductled for the filiers.
Hamming

w(i) =0.54-0.46-Cos[2xi/(N-1)] 0<i<N
Hanning

w(i)=05-05-Cos[2ri/(N-1)] 0<i<N
Blackman

w(i)=042-0.5-Cos[2ni /(N =1)]+0.08-Cos[2-27ri/(N-1)] 0<i<N
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5. Signal Addition Block

Figurce A-22 indicalcs the dialog hox (o make sclings [or the Signal Addition Block.

Figure A-22 Dhalog Box to Make Settings for Signal Addition Block

= Parameters for which settings can be made

Table A-10 indicates parameters for which settings can be made.

Table A-10 Parameters for which Settings can be Made

Function Sclling parameler
AWGN ON/OFF ON AWGN is generaled.
OFF AWGN is not generated,

Eb/No Set an Eb/No ratio.
Sciting range: -3.00 1o 80.00 [dB| 0.01 dB/Step
Band width Sct the AWGN bandwidth as a multiple of the

Symbol Rate bandwidth.
Setting range: 1.0 to 2.0, 0.1/5tep

*  Eb/No is calculated using the following equation:

Eb/NU[dB]=£.B—W
N f

Here

C: Carrier power, N: Noise power, By, Noise bandwidth [Hz], f;,: Bit rate
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6.

A.4.4 Function of Each Block

Signal Addition Block
Figure A-23 indicales the dialog box (o make scllings lor “Signal Addition Block.”

Figure A-23  Dialog Box for Signal Addition Block

= Parameters for which settings can be made

Table A-11 indicales parameters [or which setlings can be made.

Table A-11 Parameters for which Settings ¢can be Made

Function Setting parameter
FILE ON/OFF ON Loaded signal data is added.
OFF Loaded signal dala is not added.
File name Specify a signal data file.
Gain Enter a relative gain for the signal that is to be
added.

*  Format of files from which data is to be loaded
Reler 1o A4.5, “Format of Files to Be Loaded in Each Block.”
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7. TF Carrier Block

Figurc A-24 indicales the dialog hox to make sctlings lor the IF Carrier Block.

Figure A-24  Dialog Box to Make Settings for the TF Carrier Block

Parameters for which settings can be made

Table A-12 indicates parameters [or which sellings can be made.

Table A-12  Parameters for which Settings can be Made

Function

Setting parameter

Carrier offset

Set a carrier frequency offset.

Setting range:

Jo £ OverSampling X (SymbolRate + 2) - SymbolRate

1Q Polarity

{Cos, -Sin}

{Cos, Sin}

FM Devialion

The carrier [requency is FM-modulated.

Setting range:

2(Af + fm) Hz) < (NyquistRate| Hz) — BaseBandWidth | Hz ]
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+  1Q polarity

The following operation is performed according 1o the IQ polarily sciling:

{Cos, -Sin}
(I + jOXcos(w,t)— jsin(w, 1))
{Cos, Sin}
(7 + jO Yeos(w 1)+ jsin(w,1))
j=-1
*  FM meoedulation is indicated in the following equation:
s(f) = Cos|:2n fit +‘§—fsm[2x fmt]} + jSin|:2JE fit +‘§c—fsm[2n fmt]}
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A.4.5 Format of Files to Be Loaded in Each Block

This scction describes the formats of the Niles from which data is 1o be loaded in cach block.

Dalta Generation Modulation Filter
Block _— Block O/C Block

Import Symbol ﬂ

Data Function Filwer File Is

= Loaded

Symbol File Is
Loaded

Data File Ts
Loaded

Import Symbol Signal Addition

Data Function Block 46_)
/\ IF Carrier
Block

Signal Data Ts
Loaded [

Correction Filter
Block

v

Generated
Wavetorm Data
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1. Data Generation Block
In the Data Generation Block, user-generated data [iles can he loaded.
= File extension
Use “*.ptn™ as the extension of these data [iles.
+  File siructure

Use ASCII for data in the files and enter a column, each component of which is 0 or 1 data.

S~ moe ===

1
[EOF]

IMPORTANT: Ifthe number of data described is larger than that set for the symbols generated, only the data
up to the number of symbols is used, and the remaining data is discarded. If the number of
data described is smaller than that set for the symbols generated, the data in the file is used
repeatedly starfing at the initial data.
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2. Tmport Symbol Data Function (Symbol Data)
Wilh the “Import Symbol Data” function, uscr-generated symbol data can be loaded.
= File extension
Use **.5bl” as the extension of the symbol [liles.
+  File structure

Use the CSV format for data in these files and enter I data in the first column followed by Q data
in the second column.

*\ {BITSPERSYMB:num | < Enter the number of bits per
1,2 symbol in “num.”
0.1 \
2.0
' column
3,3 Q

1,0
3,1
2,2

03
L0
[EOF]
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3. Filter Block
In the Filier Block, [ilicr coelTicients can be loaded.
«  File extension
Use “*.[11” as the extension of the lilter [ilcs.
«  File structure

Use ASCII for data in these files and enter filter coefficients in a column.

-2.5288314999961183c-002
-2.7655819316888042¢-002
-2.997963794847 1 118e-002
-3.2188896808327 [ 36¢-002
-3.416793100000727 1e-002

-3.5794963591670420c-002
-3.6779845576961380c-002
-3.6852181608548716¢-002
[EOF]

IMPORTANT: If the number of data described in the filter file is larger than that set for the filter, only nec-
essary filter coefficients are used, and the remaining data is discarded. If the number of data
Is insufficient, zero (@) is used for the coefficients that are not provided.
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A 4.5 Formal of Files 1o Be Loaded in Each Block

4. Tmport Symbol Data Function (wavetorm data)
Uscr-gencraled signal data can be loaded.
= File extension
Use “*.[wv” as the extension of the signal data [iles.
+  File structure

Use the CSV format for data in the files and enter the T signal data in the first column followed
by the @ signal data in the sccond column.

T column —\ /— QQ column

-2.5288314999961183¢-002,-4.2089513715042867¢-002
-2.7655819316888042¢-002,-1.9695608736922693-001
-2.9979637948471118e-002,-2.0933581223865330e-001
-3.2188896808327 136e-002,-2. 1 182909000047970e-001
-3.4167931000007271e-002,-1.9119028108676742e-001

-3.5794963591670420e-002,-8.0345032 108215725e-002
-3.6779845576961380c-002,1.002207 1503707 143c-001
-3.6852181608548716¢-002,6.3072936038422428c-002
|[EOF]
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A.4.6 Error Codes [or Standard Wavelorm Generation Soltware

gram.

lff)rdcf Error message Description Sub ﬁ?mge
0 Successlully Completed. Completed correctly.
1001 Bit length is outside the range. The bit length is outside the range.
1003 | Sequence length is outside the range. | The sequence length (the number of symbols} is
oulside the range.
1004 | The value given by sequence length X [ The value given by the sequence length x QSR is 5
QSR is outside the range, outside the range,
1005 TAP (filter length) is outside the TAP (filter length) is outside the range. 2
range.
1006 | Oversampling ratio is outside the The over-sampling ratio is outside the range.
range.
1008 | Modulation index is outside the range. [ The modulation index is outside the range.
1009 The rate of Roll-ofT (rate of BT} is The Roll-ofT rate (rate of BT) is outside the
outside the range. range.
1012 | Eb/No ratio is outside the range. The Eb/No ratio is outside the range.
1013 | The magniflication ol noisc restriction | The magnification of the noisc restriction band-
band width is outside the range. width is outside the range.
1017 | Modulation frequency is outside the | The modulation frequency is outside the range,
range.
1019 | Symbol ralc is outside the range. The symbol rale is oulside the range.
1020 | Carrier frequency is outside the range, | The carrier frequency is outside the range, 3
1021 Deviation is outside the range. The deviation is outside the range.
1022 | Modulation frequency or Deviation 1s | The modulation frequency or the deviation is 4
oulside the range. oulside the range.
1023 | Gain is outside the range. The gain is outside the range.
1150 | This file has already existed. The file already exists,
1151 Fail to write the file. Cannot write the file.
1152 | Fail to read the pattern [ile. Cannol read the patiern [ile. 6,7, 8
1153 Fail 1o read the symbol [ile. Cannol read the symbol file. 6,7, 8
1154 | Fail to read the impulse response file. [ Cannot read the impulse response file. 6,7, 8
1155 | Fail to read the noise filter setup file. |Cannot read the noise filter setup file. 6
1156 |Fail to read the signal file. Cannot read the signal file. 6,7
1158 | Itis not the file saved by this program. | This [ile was not saved by this program. 9
1159 | Ttis not the file saved by BASIC Dia- | This file was not saved by BASIC Diagram. 9
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A-42

E:(;;r Error message Descriplion Sub 'g:mge

- Are you sure to initialize setup param- | Initialize setup parameters?
clers?

- Generaling wavelorm data now, please | Generaling wavelorm data. Please wail...
wail...

- Waveform data generation was can- | Waveform data generation was canceled.
celed.

SUblll\llisage Sub message

2 (2561 < ImpulseLength*OSR}

3 (SymRalc*QSR/2-SymRate < |Carricr Freg.|)

4 (SymRale*OSR/2-SymRale < 2(Mod.Freq+Dev.))

5 (2,097,1532Bit < SequenceLength*OSR)

6 Please check the place of a file.

7 Please check whether the dala in a file is right.

8 File Name = <[ile name>

9 Reading of a file was stopped.
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.
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