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Thank you for purchasing the Arbitrary Waveform Generator VB8000.

This user’s manual contains useful information about the functions, operating
procedures, and handling precautions of the VB8000. To ensure correct use, please
read this manual thoroughly before operation.

Keep this manual in a safe place for quick reference in the event a question arises.
The following three manuals, are provided as manuals for the VB8000.

Manual Title Manual No. Description

VB8000 user’'s manual IM 703150-01E This manual. Explains all functions and
procedures of the VB8000 excluding the
communication functions.

VB8000 Communication Interface IM 703150-11E Explains the communication functions of

user’s manual the GP-IB and serial (RS-232) interfaces.

File Conversion Utility Software IM 703150-61E Explains how to use the software that

for VB800O0 user’'s manual converts files into data that the VB8000 can
use.

« The contents of this manual are subject to change without prior notice as a result of
continuing improvements to the instrument’s performance and functions. The figures
given in this manual may differ from the actual screen.

« Every effort has been made in the preparation of this manual to ensure the accuracy
of its contents. However, should you have any questions or find any errors, please
contact your nearest YOKOGAWA dealer as listed on the back cover of this manual.

« Copying or reproducing all or any part of the contents of this manual without
YOKOGAWA's permission is strictly prohibited.

* Microsoft, MS-DOS, Windows, and Windows NT are either registered trademarks or
trademarks of Microsoft Corporation in the United States and/or other countries.

» Adobe and Acrobat are trademarks of Adobe Systems Incorporated.

« Other company and product names are trademarks or registered trademarks of their
respective holders.

First Edition November 2000

All Rights Reserved, Copyright © 2000 Yokogawa Electric Corporation

IM 703150-01E



Checking the Contents of the Package

VB8000

Unpack the box and check the contents before operating the instrument. If some of the
contents are incorrect, missing, or physically damaged, contact the dealer from which
you purchased them.

Check that the model name and suffix code given on the name plate on the rear panel
match those on your order. When contacting the dealer from which you purchased the
instrument, please quote the instrument number (No.).

©
]

MODEL m

SUFFIX
NO. ]
YOKOGAWA 4 Made in Japan

®

MODEL
703150
Suffix Code Description
Power cord -D UL/CSA Standards Power Cord (Part No.: A1006WD)
[Maximum Rated Voltage: 125 V, Maximum Rated Current: 7 A]
-F VDE Standard Power Cord (Part No.: AL009WD)
[Maximum Rated Voltage: 250 V, Maximum Rated Current: 10 A]
-Q BS Standard Power Cord (Part No.: A1054WD)
[Maximum Rated Voltage: 250 V, Maximum Rated Current: 10 A]
-R SAA Standard Power Cord (Part No.: A1024WD)
[Maximum Rated Voltage: 240 V, Maximum Rated Current: 10 A]
Options -162 16-Mpoint memory, 2 channels (1 OUTPUT, differential output)

-164 16-Mpoint memory, 4 channels (2 OUTPUTS, differential outputs)
-166 16-Mpoint memory, 6 channels (3 OUTPUTS, single-ended outputs)
-168 16-Mpoint memory, 8 channels (4 OUTPUTS, single-ended outputs)
-642 64-Mpoint memory, 2 channels (1 OUTPUT, differential output)
-644 64-Mpoint memory, 4 channels (2 OUTPUTSs, differential outputs)
-646 64-Mpoint memory, 6 channels (3 OUTPUTS, single-ended outputs)
-648 64-Mpoint memory, 8 channels (4 OUTPUTS, single-ended outputs)

NO. (Instrument Number)
When contacting the dealer from which you purchased the instrument, please quote the
instrument number.
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Checking the Contents of the Package

Standard Accessories
The standard accessories below are supplied with the instrument. Check that all
contents are present and that they are undamaged.

Power cord (one of the following power cords
is supplied according to the instrument’s suffix codes)

UL/CSA standard VDE standard BS standard SAA standard Rubber feet
A1006WD A1009WD A1054WD A1024WD (4 pieces)
A9088ZM
2 pieces

S

R
Power fuse File Conversion Utility User’s Manual (this manual) 1 piece
(a spare, attached to Software for VB8000 Communication Interface 1 piece
the fuse holder) setup disk User’s Manual
A1353EF 3.5" floppy disk (1 piece) File Conversion Utility Software 1 piece
& B8013UF for VB8000 User’s Manual

Optional Accessories (Sold Separately)
The optional accessories below are available for purchase separately. When you
receive the order, check that all contents are present and that they are undamaged.
For information and ordering, contact your nearest YOKOGAWA dealer.

BNC cable IQ digital output cable
366924 (1 m) (2 multi-channel coaxial cables in a single set)
366925 (2 m) 703171

Optional softwares

Title Manual No. Part No.

Digital Modulation Signal Generation Software IM703081-61E B9972SA
OFDM Generation Utility Software IM703082-01E B9972SD
CCK Generation Utilit Software IM703084-01E B9972SG

Spare Parts (Sold Separately)
The spare parts below are available for purchase separately. When you receive the
order, check that all contents are present and that they are undamaged.
For information about spare parts and ordering, contact your dealer.

Part Name Part No. Quantity Note

Power fuse A1353EF 2 5A, 250V

3.5" floppy disk 705900 10 Empty disk, 2HD
Note

We recommend you keep the packing box. The box is useful when you need to transport the
instrument.
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Safety Precautions

This instrument is an IEC safety class | instrument (provided with terminal for protective
earth grounding).

The general safety precautions described herein must be observed during all phases of
operation. If the instrument is used in a manner not specified in this manual, the
protection provided by the instrument may be impaired. YOKOGAWA Electric
Corporation assumes no liability for the customer’s failure to comply with these
requirements.

The following symbols are used on this instrument:
A “Handle with care.” (To avoid injury, death of personnel or damage to the

instrument, the operator must refer to the explanation in the user's manual or
service manual.)

[

Functional ground terminal. (Do not use this terminal as a protective ground
terminal.)

Alternating current.

ON (power).

OFF (power).

ON (power) state.

ppO—7/

OFF (power) state.
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Safety Precautions

Make sure to comply with the precautions below. Failure to do so might resultin

injury or death.

WARNING
Power Supply

Ensure that the source voltage matches the voltage of the power supply before
turning ON the power.

Power Cord and Plug

To prevent the possibility of electric shock or fire, be sure to use the power cord
supplied by YOKOGAWA. The main power plug must be plugged into an outlet
with a protective earth terminal. Do not invalidate this protection by using an
extension cord without protective earth grounding.

Protective Grounding

Make sure to connect the protective earth grounding to prevent electric shock
before turning ON the power. The power cord that comes with the instrument is
a three-pin type power cord. Connect the power cord to a properly grounded
three-pin outlet.

Necessity of Protective Grounding

Never cut off the internal or external protective earth wire or disconnect the
wiring of the protective earth terminal. Doing so creates a potential shock
hazard.

Defect of Protective Grounding

Do not operate the instrument if the protective earth or fuse might be defective.
Make sure to check them before operation.

Fuse

To avoid the possibility of fire, only use a fuse that has a rating (voltage, current,
and type) that is specified for the instrument. When replacing a fuse, turn OFF
the power switch and unplug the power cord. Never short the fuse holder.

Do Not Operate near Flammable Materials

Do not operate the instrument in the presence of flammable liquids or vapors.
Operation in such environments is very dangerous.

Do Not Remove Cover

The cover should be removed by YOKOGAWA qualified personnel only.
Opening the cover is dangerous, because some areas inside the instrument
have high voltages.

External Connection

Securely connect the protective grounding before connecting to the item under
measurement or to an external control unit. If you are going to touch the circuit,
make sure to turn OFF the circuit and check that no voltage is present.

IM 703150-01E



How to Use This Manual

Structure of the Manual

This user’s manual consists of the following sections.

Chapter  Title Description

1 Explanation of Functions Describes waveform generation principles and the
functions of the instrument. Operating procedures are
not given in this chapter. However, reading this chapter
will help you understand the operating procedures given
in the chapters that follow.

2 Names and Uses of Parts Describes the names and uses of each part of the
instrument. For keys, references are given to pages in
the manual where operating procedures are explained.

3 Before Outputting Describes precautions on the use of the instrument,

Waveforms how to install it, how to connect it to the power supply,
how to turn ON/OFF the power switch, how to set the
date and time, and how to enter values.

4 Connecting to an Ethernet  Describes how to connect the instrument to an

Network Ethernet network.
5 Uploading and Importing Describes how to upload and import waveform data to

Waveform Data

the built-in hard disk.

6 Loading Waveform Data to
the Waveform Memory

Describes how to load the waveform data that have
been imported to the built-in hard disk to the waveform
memory.

7 Outputting Waveforms Describes how to set the output conditions such as
attenuation, offset, and level errors, and how to output
waveforms.

8 File Operation Describes how to delete files and how to format the
built-in hard disk and floppy disk.

9 Other Functions Describes how to initialize the settings, how to check
the setup conditions, and other information.

10 Auxiliary 1/0 Describes digital output, event output, and trigger-ready
output.

11 Troubleshooting and Describes probable causes of errors and their

Maintenance

corrective actions, various messages that are displayed
on the screen, and how to perform self-tests.

12 Specification Summarizes the main specifications of the instrument in
a table.
Index Index of contents.

Vi
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How to Use This Manual

Conventions Used in This Manual

K....... Denotes “1000.” Example: 100 kpoints.
K.... Denotes “1024.” Example: 720 KB (storage capacity of floppy disks)

Displayed characters
Characters enclosed with [ ] mainly refer to characters or setting values that are
displayed on the screen or panel.

Conventions
* Hexadecimal notation Example: 0x123

« Decimal notation Example: 123
* Binary notation Example: 0011>
Notes

The following symbols are used in this manual:

instrument and the operator must refer to the user's manual. The
symbol is used in the user’s manual as a mark on the reference

page.

f ffixed to the instrument. Indicates danger to personnel or

W=\ II\\[eR Describes precautions that should be observed to prevent injury or
death to the user.

CAUTION Describes precautions that should be observed to prevent minor or
moderate injury, or damage to the instrument.

Note Provides important information for the proper operation of the
instrument.

Symbols used in the explanation of operations
On pages that describe operating procedures in Chapter 3 through 11, the following
symbols are used to distinguish the procedures from their explanations:

Function Describes the details of the settings and the restrictions that exist
with the operating procedure. A detailed description of the function
is not provided in this section. For a detailed description of the
function, see chapter 1.

Procedure Carry out the procedure according to the step numbers. The
procedure is given with the premise that the user is carrying out the
procedure for the first time. Therefore, if you are modifying the
settings, you may not need to carry out all the steps.

IM 703150-01E vii
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Chapter 1 Explanation of Functions

1.1

Principles of Waveform Generation

The VB8000 is an arbitrary waveform generator that is characterized by its long
waveform memory and multiple channels.

Settings such as 1Q phase can be configured for generating baseband signals for
communications.

Arbitrary waveform generator

The VB800O is a digital signal generator. Waveform data that are created as digital data
are written to the waveform memory, converted to analog signal by the D/A converter,
and then output.

Waveform D/A
memory converter

Output

Waveform data

The VB8000 does not have functions that can be used to create waveform data. You
can create waveform data on your PC by using tools such as waveform generator utility
software that are sold separately.

The waveform data that are created are transfered to the hard disk via floppy disk or
Ethernet.

The waveform data on the built-in hard disk are loaded to the waveform memory and
then output.

Output condition settings

When creating the waveform data, only the shape of the output waveform is assigned.
Parameters such as frequency, level, phase, and low-pass filter are set when the
waveform is actually generated.

Functions for communication applications

The VB8000 handles two channels of output as a single set of | (in-phase) and Q
(quadrature) components on the rectangular coordinate system for communication
applications. The single set is referred to as OUTPUT.

Waveform data are created for each 1Q set (each OUTPUT).

You can set parameters such as phase for each 1Q set (OUTPUT). When you specify a
phase, the 1Q output waveform rotates on the rectangular coordinate system.

IM 703150-01E
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1.2 System Configuration and Block Diagram

System Configuration
Setup file

Waveform data Waveform data generation
Data Conversion

+—p|—

Waveform data

<—— Ethernet — [

< GP-IB or serial =—

Control

Baseband signal

vy

Vector modulation synthesizer

‘ @@

-

‘ Circuit or device
== ===[8) RF signal under test

= ) )| —
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1.2 System Configuration and Block Diagram

Block Diagram

Clock Generator i Control & Interface i
10MHz REF IN i :
10MHz REF OUT i |HDD FDD Ethernet GP-IB| |Serial| !

| :
CLOCK IN ! {‘ ‘} ‘} {‘ ‘} i
1
CLOCK OUT i i
' i
Trigger IN S
$: Trigger Ready OUT
| OUTPUT 4
| OUTPUT 3
| OUTPUT 2
OUTPUT 1

Digital OUT Q

Digital OUT |

|
M Filter M _
[® N 6M/30M/Through| I
pAC >—e—H(X)
Waveform
Memory ®
16M/64M 0
A »
/D Filter /T | T_"
DAC @ LU |em/30M/Through N \/? ant Q :I

Event OUT 0 B
O-———

Event OUT 1 Differential Offset

O———
Level/Phase

Common Offset

suollound Jo uoneue|dx3 H
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1.2 System Configuration and Block Diagram

Signal flow

Preparing Waveform Data

1. Create waveform data on your PC.

2. Retrieve the waveform data that is created to the hard disk via the Ethernet network or
floppy disk.

3. Convert the waveform data on the built-in hard disk into a data format that the
VB8000 can use (RAW data) and load the data to the waveform memory.

Outputting Waveforms

Waveforms are output in the following fashion when waveform output operation is
enabled.

The waveform data in the waveform memory is read according to the clock cycle and the
14-hit * 2 (set of | and Q data) data is passed to the D/A converter and the digital output
(Digital OUT 1/Q) terminal at the same time. In addition, 2-bit data (EVENTO and
EVENT1) is output from the event output (Event OUT 0/1) terminal.

The signal that is converted into an analog signal by the D/A converter is applied to a 2 x
2 matrix computing unit that consists of four multipliers and two adders. Attenuator,
phase, and other parameters are set in the matrix-computing unit.

The signal output from the matrix computing unit is passed through the filter section
(select from 6 MHz, 30 MHz, 90 MHz, and (Through)) where unneeded frequency
components are removed. Then, differential offset voltage is added.

Next, the signal is converted to a differential output signal by the differential output
amplifier, and common offset voltage is added. The signal is then passed to each output
terminal (I, T , Q, Q).

1-4
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1.3

Flow of Operation

The flow of operation up to waveform output is shown below.

PC

— —

VB8000

ﬂ. Create waveform data (page 1-6, section 1.4)\

Create the waveform data using tools such as
waveform generator utility software that are sold

separately.

2. Retrieve waveform data to the built-in hard disk (page 1-6ﬂ

;
L

Retrieve the waveform data that were created into the VB80

via a floppy disk or Ethernet network.

)

S

=»

(3

. Register the file namew

Waveform group list

1 Waveform data A

2 Waveform data B

(page 1-6) :
Register the waveform data || o5 i
{—- in the waveform group list. =\
i i
\ ]
_ 4. Load the data into the waveform :._}
memory (page 1-6) !
)
Load the selected waveform data E
¢ from the waveform group list into !
Waveform memory the waveform memory. E
Waveform data A H
)
AN N i
)
............................ !
‘ AMA AN '
Q i
| i
- ]
H ]
H ]
LoQ H i
= |
OUTPUT '
==q [} a l""
| | |
| IO s | W s
/5. Output the waveform (page 1-7) \
Output the selected waveform data
from the waveform memory.
|
OUTPUT
—Q
IM 703150-01E 1-5
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1.3 Flow of Operation

Creating Waveform Data
Create the waveform data using the methods shown below.
» Using various waveform generator utility software sold separately
» Creating waveform data manually according to the file format of the waveform data
(without using various waveform generator utility software programs sold separately)
For the file format of waveform data, see section 1.4.

Retrieving Waveform Data to the Built-in Hard Disk
The waveform data that you created on your PC can be retrieved to the built-in hard disk
of the VB8000 via the Ethernet network or floppy disk. Files in CSV format cannot be
used as-is on the VB8000 and must be converted using the import function (see page 1-

12).
Built-in HD
Upload using the Transfer usiqg the
Ethernet network * Binary data import function
* Raw data

< ASCIl data

Import

Binary data

L[
Import

| Binary data™
Raw data_

<ASCll data >

|

Loading Waveform Data into the Waveform Memory
Load the waveform data (binary data or raw data) on the built-in hard disk to the
waveform memory.
First, register the file name of the waveform data you wish to load in the waveform group
list. Then, select the waveform data from the waveform group list and load the data to
the waveform memory.
The maximum number of waveform data that can be registered in a single waveform
group list is 256. A waveform group list and waveform memory exists for each OUTPUT.
Built-in HD Waveform group list

” AAA: Header
il Waveform data

Register the
filename  256| AAA: Header

(see section CCC: Body
6.1)

Load the selected waveform data from the waveform
group list to the waveform memory (section 6.2 and 6.3)

Waveform memory

256 AAA

* For details on the header and body, see page 1-13.

1-6 IM 703150-01E



1.3 Flow of Operation

Outputting Waveforms
Select a single set of waveform data you wish to output from the waveform memory. Set
the output conditions such as attenuator/phase/offset, reference clock, and start trigger.
Then, output the waveform.

Waveform memor 3. Output
y 1. Select the waveform data to

1| AAA be output | M
BBB * [

256
cce 2. Set output conditions Q WN

« Attenuator ! . * Reference signal:
* Phase

! '+ External clock !
« Offset L
e Level error |,

* Phase error
« Qutput delay

suollound Jo uoneue|dx3 H
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1.4 Creating Waveform Data

The VB8000 can handle the following three types of waveform data:

* ASCIl data (CSV): ASCII data cannot be loaded as-is to the waveform memory.

* Binary data (FLOAT): Double-precision real number. Automatically converted to
raw data when loaded to the waveform memory.

* Raw data (RAW): Data format that can be loaded as-is to the waveform
memory.

By using the File Convert Utility for VB8000, the ASCII data that the user created can be
converted into a data format that the VB8000 can use. In addition, by using various
waveform generator utility software available for purchase separately, you can create
waveform data and edit event data without having to worry about the data format.

If you are creating waveform data manually without using various waveform generator
utility software (sold separately), follow the formats below.

Waveform Data Format
The different data formats are shown below.
In ASCII and binary formats, data that exceed the —2.0 to +2.0 (V) range are handled as
—2.0 and 2.0, respectively.
The assignment of high/low bytes is Big endian. Create the data so that the lower
address of the memory is set to high byte.

ASCII data
lp data , Qg data Terminator*
I,.1 data , Qn.1 data Terminator*

*  Terminator: LF or CR+LF

Binary data
| 64 bit '

-

ImaX
Qmax
Header< Imin
Qmin
RMS

lp data

Qg data

Ih. data

Q,.1 data

Imaxs Qmax : Maximum value of | and Q data
lmins Qmin : Minimum value of | and Q data

IM 703150-01E



1.4 Creating Waveform Data

Raw data
M

8 RMS data of | and Q (IEEE double-precision real number: 64 bits) LS8

MSB LSB
Qg data Iy data
Q, data I; data
Q.1 data | Ih,.1 data |

14 bits L 14 bits L_
Unused (2 bits) EventO (1 bit)

Eventl (1 bit)

| 32 bit |

e RMSvalue of land Q
The RMS values are determined as follows:

| n
However, if RMS =0, set RMS to 1.

RMS:\‘

« Event data
You can create two sets of event data (EVENTO and 1) that are synchronized to the
waveform data (I and Q) for each OUTPUT. Event data are created when waveform
data are created.
When you output the waveform, pulse signals that are synchronized to the waveform
data are output from the event output terminal (EVENT OUTO and 1) on the rear
panel.

Waveform data

Event data j |_|

Example of creating waveform data
When lp = 001100010010002, Event0 = 1, Eventl = 1, and Qo = 000100100011012
lo + Event data = 00110001001000112 = 0x3123,
Qo + unused bit = 00010010001101002 = 0x1234
Because the bit ordering is big endian, store [lo + Event data] and [Qo + unused bit] as
follows:
MSB LSB

RMS data of | and Q (IEEE double-precision real number: 64 bits) |

0x1 2 3 4 |Ox3 1 2 3

Q,.; data l,., data

1-9
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1.4 Creating Waveform Data

Data conversion

Note

Example of a program that converts binary data into raw data
(A function that converts —2.0< real number <+2.0 into 32-bit raw data)

/*

* ¥ ¥

*

Input : double 1i;
double q; ...

* Qutput : None
* Return value : I/Q

*
* Note
*

*/

unsigned int

unsigned int Convert(double i, double q);

. Floating point I data
Floating point Q data

raw data

: Double type is IEEE double-precision real number format (64 bits)
Unsigned int type is assumed to be a 32-bit integer.

Convert( double i, double q ) {

#define
#define

MaxData

Normalize(X)

unsigned int
unsigned int
unsigned int raw;

ifC i > MaxData )

else if( i < -MaxData )

if( g > MaxData )

2.0

iu;
qu;

MaxData;
-MaxData;
MaxData;

else if( q < -MaxData )

iu = Normalize( i );
qu = Normalize( q );

o 9 o~ o
Il

-MaxData;

raw = ( qu << 18 ) | ( iu << 2 );

return raw;

/* Maximum floating point value */

(Cunsigned int)(8191.0 * ((X)/MaxData)) + 0x2000 )

/* Raw data value on the I side */
/* Raw data value on the Q side */
/* Raw data return value */

/* Convert I data */
/* Convert Q data */
/* Create raw data */

/* Return raw data */

The correspondence between voltage values and raw data is as follows:

e 20V: Ox3FFF
« 0.0V: 0x2000
e 20V 0x0001

1-10
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1.4 Creating Waveform Data

=

« Example of a program that converts endian
/*

* unsigned int Endian(unsigned int d); Eg
* )
* Input : unsigned int d; ... Data before the conversion 8
* Qutput : None E?
* Return value : Value that results from converting endian of the input data. g
* In other words, ;;
* BigEndian = Endian( LittleEndian ); g
* LittleEndian = Endian( BigEndian ); 24

S

%

* Note: Unsigned int type is assumed to be a 32-bit integer.
*

*/

unsigned int
Endian( unsigned int d ) {

unsigned char c[sizeof(unsigned int)];
unsigned char* t = (unsigned char*)&d;
int i,

for( i = 0; 1 < sizeof(c); i++ )
c[sizeof(c)-1-1] = t[i];

return *(unsigned int*)&c[0];

Extension
The extensions of various data formats are shown below.
e ASClldata: .csv
e Binary data: .bin
* Raw data: raw

IM 703150-01E 1-11



1.5 Uploading and Importing Waveform Data

Uploading

Importing

=See page 5-1 for the operating procedure=

You can upload the data that you have created on the PC to the built-in hard disk via the
Ethernet. You must perform import operation on files in CSV format that are uploaded to
the built-in hard disk.

=See page 5-2 for the operating procedure=

Importing refers to the action of converting waveform data in ASCII format (CSV format)
into a data format that can be loaded to the waveform memory while retrieving the data
to the built-in hard disk.

When retrieving data on the floppy disk to the built-in hard disk, the import function is
used regardless of the data format.

The import operation for each data format is shown below.

Before Importing After Importing  Note

*.csv *.bin Retrieve by converting to binary format
*.bin *.bin Retrieve data as-is without data conversion
*.raw *.raw Retrieve data as-is without data conversion
Note

You can also save the binary data on the built-in hard disk by converting the data into a data
format that can be used externally (ASCII or binary). This operation is called exporting.

1-12
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1.6

Loading Waveform Data to the Waveform
Memory

Creating/Saving/Loading Waveform Group Lists

=See page 6-1 for the operating procedure=
Creating waveform group lists
Data that are loaded to the waveform memory are cleared when the power is turned
OFF. ltis inconvenient to search for data to be loaded to the waveform memory every
time the power is turned ON. Therefore, VB8000 allows you to register a list of
waveform data in a waveform group list so that you can select the waveform data from
the list to be loaded from the built-in hard disk to the waveform memory.
A header file and a body file are registered for each set of waveform data.
Waveform group lists are created for each OUTPUT.
« Data that can be registered
Waveform data on the built-in hard disk (binary or raw data)
* Waveform data name
You will assign a name to the waveform data (header and body) that are registered in
the waveform group list. The waveform data name is used as a label when loading
data to the waveform memory. It is also used on the screen that displays setup
information of each OUTPUT.
* Header and body
Waveform data that are registered as a header are output once the first time.
Waveform data that are registered as a body are repetitively output following the
header. You do not have to register the header.

Header Body Body Body Body Body ' Body

» Example of creation
Register a file using a waveform data name of Samplel into the OUTPUT1 waveform
group file.

~Waveform data

| Setup WaveOut
|_Waveform (Dutput 1)
[_No.__C_UWaveform Name__ Header Body
@ USIN SINIK.RAW __ SINIH.RAW .
1 U ¢ SIN1K.RnI.r.I) r Waveform group list
Il 2 E
3 WGSAMPLD SQR1K.RAW  SQRIM.RAU
4 E
5 E

Waveform data name File name of the waveform
data that are registered as
a header/body
Saving/Loading waveform group lists
You can save the waveform group lists that are created by assigning names.
When a waveform group list is loaded, it is overwritten to the current list. In addition, all
waveform data that are loaded in the waveform memory are cleared.

IM 703150-01E
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1.6 Loading Waveform Data to the Waveform Memory

Loading Waveform Data to the Waveform Memory
=See page 6-6 for the operating procedure=
Loads the selected waveform data in the waveform group list to the waveform memory.
You can also load all the data in the waveform group list at once (all load, auto load).
Only raw data can be loaded to the waveform memory. Binary data are automatically
converted to raw data while the data are being loaded.
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1.7 Setting Output Conditions

Attenuator

Phase

=See page 7-1 for the operating procedure=

You can set a common peak-to-peak voltage to the | and Q waveforms in the range

between 6 dB and —20 dB. If phase, I/Q gain ratio or quadrature offset is not specified, 2
Vp-p is set to 0 dB.

=See page 7-2 for the operating procedure=
You can output | and Q waveforms by rotating the waveform by the specified angle on
the I-Q plane.
You can use this to evaluate transmission diversity, for example.

Transmission diversity evaluation example
By setting phases to OUTPUT1 and OUTPUTZ2, you can simulate the phase difference

between antenna 1 and 2.

v

Antenna 1
VB8000 Up Convert
Outputl | - Tx
_»_
Outputl Q -
Output2 | Tx
e
Output2 Q
Receiver Down Convert
[ ~— Rx
—-‘—
— ——
| et Rx
— -
e —t
OUTPUT1 OUTPUT2
Q Q

-

Antenna 2

IM 703150-01E
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1.7 Setting Output Conditions

I/Q Gain Ratio =See page 7-2 for the operating procedure=
You can change the amplitude ratio of the | and Q waveforms. You can use this to
simulate the amplitude error of a vector modulator/demodulator.

Quadrature Offset =See page 7-2 for the operating procedure=
The angle at which the coordinate axes of the I-Q plane cross is changed according to
the specified angle.

You can use this to simulate the phase error of a vector modulator/demodulator.

1-16 IM 703150-01E



1.7 Setting Output Conditions

Offset =See page 7-2 for the operating procedure=

You can specify a DC offset voltage to | and Q waveforms, individually.

For differential output model

- Differential offset voltage: Add a specified offset voltage to | and Q. Subtract a
specified offset voltage from T and Q. (Selectable range:
—100 mV to 100 mV at 0.2 mV resolution)

« Common offset voltage:  Add a specified offset voltage to I/'T or Q/Q (Selectable
range: —500 mV to 1500 mV at 1 mV resolution)

lorQ \ /\ /\ /

Differential offset voltage
(when a positive voltage
is specified)

ov

Differential offset voltage
(when a negative voltage
is specified)

ov

Common offset voltage

g,
N
1<

For single-ended output model

* Fine: Add offset voltage at 0.2 mV steps to | or Q (Selectable range: —100 mV to
100 mV)

« Coarse: Add offset voltage at 0.1 mV steps to | or Q (Selectable range: —500 mV to
1500 mV)

IM 703150-01E 1-17
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1.7 Setting Output Conditions

Selecting the 10-MHz Reference Signal

=See page 7-5 for the operating procedure=

The VB8000 has a 10-MHz reference signal used to generate the waveforms. However,
you can also apply an external 10-MHz signal to the 10 MHz REF IN terminal and use it
as the reference signal.

Internal Clock/External Clock =See page 7-6 for the operating procedure=

Clock Frequency

Start Trigger

You can select whether to use the internal clock frequency created based on the 10-MHz
reference signal to output the waveform data or output the waveform data by
synchronizing to an external signal (external clock).

=See page 7-7 for the operating procedure=

Outputs the waveform data using the specified clock frequency. The clock frequency is
created from the 10-MHz reference signal. For example, if you specify a clock frequency
of 100 MHz on a sine wave that contains 100 points for a single period, a sine waveform
with a frequency of 1 MHz is output.

If you selected external clock, the waveform data are output by synchronizing to the
external signal.

=See page 7-8 for the operating procedure=

You can select the method used to start the waveform generation from the following:

* Internal start trigger (INT)
The START/STOP key on the front panel is used to generate the waveform.

« External start trigger (EXT)
The trigger signal that is applied to the TRIG IN terminal (external start trigger input
terminal) on the rear panel is used to generate the waveform.
The waveform is generated on the trigger signal that is applied after the START/STOP
key on the front panel is set to START.

Waveform generation is aborted when the START/STOP key is set to STOP.
The method to stop the waveform generation is the same for internal and external start
triggers.

Timing chart when the external start trigger is used
Detection edge T1

EXTTRIG g

EVENT OUT

OUTPUT

T2 T3

il

T1: Pulse width of the external trigger signal, 100 ns or more
T2: Delay time of event output
T2=T4+T5
T4 = (1.5 to 2.5 + the specified delay value)*(1/clock frequency)
T5 = approximately 50 ns
T3: Delay time of I/Q waveform output
T3 = Approximately 2.5 ns to 165 ns (varies depending on the filter setting)
When the filter is 6 MHz:  Approx. 165 ns
When the filter is 30 MHz: Approx. 33 ns
When the filter is Off: Approx. 2.5 ns

1-18

IM 703150-01E



1.7 Setting Output Conditions

Output Delay

Low-Pass Filter

Digital Output

=See page 7-8 for the operating procedure=
You can delay the waveform output by the specified amount of clock cycles. The
selectable range of clock cycles is 0 to 262143.

=See page 7-10 for the operating procedure=
You can use a low-pass filter to remove unwanted frequency components that are
generated by the D/A converter.

=See page 7-12 for the operating procedure=
Outputs the 14-bit digital signal of the waveform data from the digital output terminal on
the rear panel.

IM 703150-01E
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1.8 Outputting Waveforms

Turn ON/OFF Waveform Output =See page 7-16 for the operating procedure=
Sets whether or not to output signals from each OUTPUT.

The relationship between waveform generation start/stop, and waveform output ON/OFF
is as follows:

Waveform output ON Waveform output OFF

Waveform generation

start condition oV

Output offset + waveform data Output OV
Waveform generation
stop condition oV

Output only the offset voltage Output OV

Starting/Stopping Waveform Generation
=See page 7-16 for the operating procedure=
The following two methods are available for starting/stopping waveform generation:
Manual start
Press the START/STOP key on the front panel once to start waveform generation.
Press the key again to stop.
Start using an external signal
Starts waveform generation using an external signal. When you press the START/STOP
key on the front panel, the VB8000 enters the trigger-wait state. Waveform generation
starts on the external start trigger signal that is generated after the trigger-ready signal is
enabled.
Press the START/STOP key again to stop waveform generation.

Turn ON/OFF waveform outputJ

START/STOP key — L

Trigger-ready signal Q

(READY OUT) -

External start trigger signal —,_l

(TRIG IN)

Waveform generation —J\N\)\/\/\/\L

* Trigger-ready signal.
A signal provided internally by the VB8000. When the VB800O is ready to receive trigger
signals, the trigger-ready signal changes from Low level to High level.
The trigger-ready signal is output from the READY OUT terminal on the rear panel.
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1.8 Outputting Waveforms

Differential Output
In the differential output model, the I/T/QIQ waveform is output as follows:
Output | data of waveform data
Output an inverted waveform of | data
Output Q data of waveform data
Output an inverted waveform of Q data

NN N/
VAAVAY

P AWAWA
AV ERVERN

Ol Q -

IM 703150-01E 1-21
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1.9 Synchronized Operation

You can connect multiple VB8000s for synchronized operation. You can also connect to
YOKOGAWA'’s VB2000 for synchronized operation.

The connection method is shown below.

Connect VB8000s and VB2000s (clock synchronization)

VB8000

TRIGGER READY OUT

CLOCK OUT
(rear panel)

EXT I INv v EXT Q IN (rear panel)
VB2000 M CLK IN
(rear panel)
= O
[ TRIGGER IN
N I - | — <
o TRIGGER READY OUT (rear panel)
ch @ M CLK OUT
1 OUT QouT (rear panel)
v ¢

Connect in a similar fashion to succeeding slaves

Connect VB8000s and VB2000s (frequency synchronization)

VB8000

vy

EXTIIN EXT QIN (rear panel)

VB2000

(rear panel)
-

10MHz REF OUT (rear panel)

10MHz REF IN

10MHz REF OUT (rear panel)

Connect in a similar fashion to succeeding slaves

1-22
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1.9 Synchronized Operation

Connect multiple VB8000s (clock synchronization)
VB8000

= (0

3

OO ED %@ CLOCK OUT (rear panel)

CLOCK IN

VB8000 (rear panel)

CLOCK OUT (rear panel)

:

Connect in a similar fashion to succeeding slaves

Note

* When the external clock input of the VB800O is used, the signal received from the external
clock input terminal is valid starting with the rising edge of the third clock cycle.

* When synchronizing multiple VB8000s, you can match the start of the waveform by setting a
delay on the VB8000 that is to output the external clock.

Connect multiple VB8000s (frequency synchronization)
VB8000

10MHz REF OUT (rear panel)

VB8000

10MHz REF IN

(rear panel)
-

10MHz REF OUT (rear panel)

Connect in a similar fashion to succeeding slaves

Note

Make sure all cables are of the same length. Using cables of different length will cause
skews.

IM 703150-01E
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1.10 Other Functions

Clock Output

=See 7.3 and 10.3 for the operating procedure=

When using the internal clock, a clock signal of a specified frequency (clock frequency) is
output from the CLK OUT terminal on the rear panel.

When using an external clock, the external clock signal is output.

Outputting the 10-MHz Reference Signal

=See 7.2 and 10.5 for the operating procedure=

When using the internal 10-MHz reference signal, the signal is output from the 10 MHz
REF OUT terminal on the rear panel.

When using an external 10-MHz reference signal, the external reference signal is output.

Digital Output/Event Output =See 10.6 and 10.7 for the operating procedure=

Digital output

Outputs the waveform data independently for | and Q using a 14-bit digital signal from
the DIGITAL OUT terminal on the rear panel.

Event output

Outputs event data from the EVENT OUT terminal on the rear panel. Event data are 1-
bit data synchronized to the waveform data. The data are created when waveform data
are created.

Trigger-Ready Output =See 10.8 for the operating procedure=

A signal that indicates that the VB8000 is ready to receive trigger signals is output from
the READY OUT terminal on the rear panel.

Communication Interface

=See the Communication Interface User’'s manual (IM703150-11E)=
A GP-IB interface and a serial port (RS-232) come standard on the VB8000. Through
the communication functions, you can retrieve waveform data from the PC to the
VB8000 or control the VB8000 using an external controller.

Ethernet Connection =See chapter 4 for the operating procedure=

File Operation

Initializing Setup

The VB8000 supports a DHCP client function and an FTP server function.

FTP server function

You can upload or download files from the built-in floppy disk or hard disk of the VB8000
by accessing the VB8000 using FTP from a PC or workstation on the network.

This function can be used on PCs or workstations that have an operating FTP client
function.

DHCP client function

Automatically retrieves information that is required in connecting to the network when the
power is turned ON. The following information is retrieved:

e |P address ¢ Subnet mask « Default gateway

=See chapter 8 for the operating procedure=

You can delete files that are saved on the built-in hard disk or floppy disk or create
directories.

You can also format a floppy disk with the VB8000.

=See page 3-6 for the operating procedure=
You can reset the setup (configured using each key) to factory default. However,
settings related to communications and Ethernet are not initialized.
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Chapter 2 Names and Uses of Parts

2.1 Front Panel

— ESC key
Clears the soft key menu. When a pop-up menu
is showing, the pop-up menu is cleared.

e FILE key: Save/Load data to the storage medium
(HD LED turns ON while the built-in hard disk is
being accessed) - See chapter 8.

* CLOCK key: Set the clock frequency/clock/reference clock
- See chapter 7.

* MISC key: Set communications/Ethernet/date and time/self-test
- See sections 3.6, 4.2, and chapter 11.

* LOCAL key: Clear remote mode (REMOTE LED turns ON

during remote mode)

—SETUP key

Load waveform data to waveform memory (chapter 6),

Set the filter/attenuator/offset/phase (chapter 7)

—+ RESET key

* SELECT key

'YOKOGAW/

*
J

[@dvBsgooo

Waveform generation
start/stop key

(LED turns ON while started)
- See section 7.9.

LED backlight ON/OFF key
(LED turns ON while ON)

- See section 9.2.

Output ON/OFF key

(LED turns ON during output)
- See section 7.10.

=7

d]d]a[a]alalar

OUTPUT terminalA

(for single-ended output model) - See section 3.5.

» Panel keys/Alphabet keys

* SHIFT key: Switch numeric keys and alphabet keys

(When alphabet keys are enabled, the SHIFT LED turns ON)

— Soft keys
Select an item from the soft key menu. - See section 3.7.

— Floppy disk drive
— Power switch - See section 3.4.

For differential output model
| T A e Q | TA e Q
00000000
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2.2 Rear Panel

— 10-MHz reference signal input terminal A\

(sections 7.2 and 10.4)

— Clock output terminal A\

(section 10.3)

— Clock input terminal A\

(sections 7.3 and 10.2)

— Digital output connector A\

(section 10.6)

— Serial port (RS-232) connector
For details on communications,
see the “Communication Interface
user's manual” (IM703150-11E).

ouTPUT

[ semn
B =
oL :
85y

T T T o [ A
— e Power connector
7] EI ﬂ e W (section 3.3)
BIRT  er
s GP-IB cgnnector o
o For details on communications,

see the “Communication Interface
user's manual” (IM703150-11E).

— Ethernet interface connector (section 4.1)
— Event output terminal A\
(section 10.7)
— Trigger-ready output terminal A\
(section 10.8)
— Trigger input terminal A
(sections 7.5 and 10.1)
'— 10-MHz reference signal output terminal A\
(section 10.5)
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2.3 Screen Display

Operating condition display area
Date and time |— Displays error messages

20006718 09:55:35

[_Waveform #1_]
— STOP | Select Wave| Y
SQUARE
Freg : 100000000HZ @ Delay
[Outputil [Outputzl
Label H Wave 1 Uave 2 0
Pouer
Effect : 0.500(Urns)
Peak : 2.000(Upp)  2.000(Upp)
Waveforn
Name H SQUARE
Header @ SQR1K.RAW Not Selected
Body H SQR1M.RAU
Delay : o(c k) OCcli) ~ Soft key menu
ATT : 0.0(dB) 0.0(dB)
Phase : 0.0(deg) 0.0(deg) ]
1A Gain 08.002) 08.00x) Setup WaveOut
Quadrature : 0.0(deg) 0.0(deg)
offset
Dife-1 ¢ 0.0(nY) 0.0(nV) q
-a 0.0(nv) 0.0(nV) Load Wave Gr.
Comm-1 a(nV) 0(nV)
~ H a(ny) a(nV)
Filter H 9OMHZ 90MHZ "
Dig-0Out H off off Save Wave Gr.
Format
¢ J

Display setup information for each OUTPUT
Date and time
For setting the date and time, see section 3.6.

Operating condition

The following messages are displayed in the operating condition display area to indicate
the conditions:

e START: Generating waveforms

e STOP: Waveform generation stopped

« LOADED: Loading waveform data to the waveform memory

Setup information list display
The following information is displayed for each OUTPUT:

Freq : Clock frequency (common to all OUTPUTS)

Label : Label of the OUTPUT terminal

Power

« RMS : RMS value of output waveform (\12+Q?)

* Peak : Maximum value that can be output (the largest value of | and Q)

Waveform

* Name . Waveform data name

* Header : File name of the header waveform

* Body : File name of the body waveform

* Delay : Output delay setting

ATT : Attenuator setting

Phase : Phase setting

I/Q Gain : 1/Q gain ratio setting

Quadrature : Quadrature offset setting

Offset

< Diff-l : Differential offset voltage of the | waveform (or the Fine offset voltage of
(Fine-I) the | waveform)

« Diff-Q : Differential offset voltage of the Q waveform (or the Fine offset voltage of

(Fine-Q) the Q waveform)

< Comm-l : Common offset voltage of the | waveform (or the Coarse offset voltage of
(Coarse-l) the | waveform)

« Comm-Q : Common offset voltage of the Q waveform (or the Coarse offset voltage of
(Coarse Q) the Q waveform)

IM 703150-01E
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2.3 Screen Display

Filter : Filter setting
Dig-Out : Digital output ON/OFF
e Format : Digital output format
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Chapter 3 Before Outputting Waveforms

3.1 Precautions on the Use of the VB8000

Safety Precautions

When using the instrument for the first time, make sure to read the “Safety Precautions”
given on pages iv and v.

Do not remove the cover

Do not remove the cover from the instrument. Some sections inside the instrument have
high voltages that are extremely dangerous. For internal inspection or adjustment,
contact your nearest YOKOGAWA dealer as listed on the back cover of this manual.

Do not operate if abnormal symptons occur

Stop using the instrument if there are any symptoms of trouble such as strange odors or
smoke coming from the instrument. If these symptoms occur, immediately turn OFF the
power and unplug the power cord. Contact your nearest YOKOGAWA dealer as listed
on the back cover of this manual.

Turn OFF the power when the cooling fan stops

If error code 1017 appears on the display, the cooling fan is stopped. Immediately turn
OFF the power switch. If error message 1017 appears when you turn ON the power
switch again, it is probably a malfunction. Contact your nearest YOKOGAWA dealer as
listed on the back cover of this manual.

2000,12,03 17:41:42 IE“E!:I ;m
STOP

Freq Error code : #1017

Label Fan stopped. Please turn power off.

Pouer
RHS
Peak

Wavefor
Name @
Header : Not Selected Not Selected
Body

Handle the power cord with care

Nothing should be placed on top of the power cord. The power cord should also be kept
away from any heat sources. When unplugging the power cord from the outlet, never
pull by the cord itself. Always hold and pull by the plug. If the power cord is damaged,
check the part number indicated on page ii and purchase a replacement.

IM 703150-01E
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3.1 Precautions on the Use of the VB8000

General Handling Precautions

Do not place objects on top of the instrument
Never place any objects containing water on top of the instrument. Water spills can lead
to malfunction.

Do not apply shock or vibration to the instrument

Shock or vibration can lead to malfunction. Take extra care when dealing with the
internal floppy disk drive or the built-in hard disk, because they are prone to shock and
vibrations. In addition, applying shock to the input/output terminal or the connected
cable can cause electrical noise to enter or output from the instrument.

Do not damage the LCD
The LCD is very vulnerable to scratches. Therefore, be careful not to damage the
surface with sharp objects. Also, do not apply vibration or shock to it.

Do not bring charged objects near the instrument
Do not bring charged objects near the input connector. This can damage the internal
circuitry.

Remove cord during periods of non-use
Turn OFF the power switch and remove the power cord from the outlet.

Carry the instrument properly

First, remove the power cord and connection cables. The weight of the instrument is
approximately 16 kg. To carry the instrument, hold the handle with both hands as shown
in the figure below, and move it carefully.

Clean the instrument properly

When wiping off dirt from the case or operation panel, turn OFF the power switch and
remove the power cord from the outlet. Then, gently wipe with a soft dry clean cloth. Do
not use volatile chemicals as this may cause discoloring and deformation.

3-2
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3.2 Installing the VB8000

A WARNING

To avoid the possibility of fire, never use the instrument with the rear panel
facing down. There are vent holes for the cooling fan on the rear panel. Placing
the instrument with the rear panel down can cause a fire when the instrument
malfunctions. If you must use the instrument with the rear panel down, place a
metal plate or a flame-resistive barrier (grade UL94V-1 or higher) beneath the

instrument.
]
il — :ﬂ
7.
o X

Installation Environment
Install the instrument in the following manner.
Flat and even surface
Install the instrument on a stable horizontal surface. Accurate measurements may be
hindered when the instrument is used in an unstable surface or in a tilted position.

Well-ventilated location
There are vent holes on the topside of the instrument. In addition, there are vent holes
for the cooling fan on the rear panel. To prevent internal overheating, allow for enough
space around the instrument (see the figure below) and do not block the vent holes.

10 cm or more

Y

5cm or more

10 cm or more
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3.2 Installing the VB8000

Ambient temperature and humidity

Use the instrument in the following environment:

* Ambient temperature: 5 to 40°C
However, in order to obtain highly accurate measurements, operate the instrument in
the 23+£5°C temperature range.

¢ Ambient humidity: 20 to 80%RH
No condensation should be present. However, in order to obtain highly accurate
measurements, operate the instrument in the 50+10%RH range.

Note

Condensation may occur if the instrument is moved to another place where the ambient
temperature is higher, or if the temperature changes rapidly. In this case, let the instrument
adjust to the new environment for at least an hour before using the instrument.

Do not Install the Instrument in the Following Places:
* In direct sunlight or near heat sources.
* Where an excessive amount of soot, steam, dust, or corrosive gas is present.
* Near strong magnetic field sources.
* Near high voltage equipment or power lines.
*  Where the level of mechanical vibration is high.
* In an unstable location.

Storage Location
When storing the VB8000, avoid the following locations:

* A place with a relative humidity of * Where mechanical vibration is high.
80% or more.
¢ In direct sunlight. ¢ A place with corrosive gases or
flammable gases.
* A hot place with a temperature of * A place with a lot of dust, trash, salt, or
60°C or more. iron powder.
* Near a high humidity or heat source. * A place where water, oil, or chemicals
may splash.

We strongly recommend you store the VB8000 in an environment with a temperature
between 5 and 40°C and a relative humidity between 20 to 80%RH.

Installation Position
Place the instrument in a horizontal position or inclined position using the stand as
shown in the figure below.
When using the stand, pull the stand forward until it locks (perpendicular to the bottom
surface of the instrument). If you are installing the instrument on a slippery surface,
attach the rubber feet (two pieces, included in the package) to the hind feet. If you are
not using the stand, return it to the original position while pressing the leg section of the
stand inward.

3-4 IM 703150-01E



3.3 Connecting the Power Supply

Before Connecting the Power Supply
To prevent the possibility of electric shock and damage to the instrument, follow the
warnings below.

A WARNING

« Ensure that the supply voltage matches the rated supply voltage of the
instrument before connecting the power cord.

« Check that the power switch is turned OFF before connecting the power cord.

« To prevent the possibility of electric shock or fire, be sure to use the power cord
supplied by YOKOGAWA.

« Make sure to perform protective grounding to prevent the possibility of electric
shock. Connect the power cord to a three-pin power outlet with a protective
earth terminal.

« Do not use an extension cord without protective earth ground. Doing so will
invalidate the protection.

. ___________________________________________________________________________________________________|

Connecting the Power Cord
1. Check that the power switch on the front panel of the instrument is turned OFF.
2. Connect the power cord plug to the power connector on the rear panel. (Use the
power cord that came with the package.)
3. Connect the plug on the other end of the power cord to the outlet that meets the
conditions below. The AC outlet must be of a three-pin type with a protective earth
ground terminal.

Item Specifications

Rated supply voltage 100-120 VAC/220-240 VAC
Permitted supply voltage range 90-132 VAC/180-250 VAC
Rated supply voltage frequency 50/60 Hz

Permitted supply voltage frequency range 48 t0 63 Hz

Maximum power consumption 300 VA

IM 703150-01E 3-5
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3.4 Turning ON/OFF the Power Switch

Things to Check before Turning ON the Power
 Is the instrument properly installed? - Section 3.2, “Installing the Instrument”
* |s the power cord properly connected? - Section 3.3, “Connecting the Power Supply”

Location of the Power Switch and ON/OFF Operation
The power switch is a push button located at the lower left corner of the front panel.
Press once to turn it “ON” and press again to turn it “OFF.”

L

OFF

1L
b 1.

Power Up Operation
When the power switch is turned ON, calibration is automatically started. If calibration
completes normally, a normal display screen appears (see page 2-3).

Note

If the VB800O0 does not operate as described above when the power switch is turned ON, turn

OFF the power switch and check the following points:

« Is the power cord securely connected?

« Is the correct voltage coming to the power outlet? . See section 3.3.

« If you turn ON the power switch while pressing the SETUP key, the setup information is
initialized (reset to the factory default condition). For initializing the settings, see the next
section.

If the instrument still fails to power up when the power switch is turned ON after checking
these points, it is probably a malfunction. Please contact your nearest YOKOGAWA
dealer.

3-6
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3.4 Turning ON/OFF the Power Switch

Initializing Settings

Restoring the settings back to factory default setting is called initializing.
When initialization is executed by turning ON the power switch while pressing the
SETUP key, the settings are reset to the values below.

Item Setting
START/STOP key STOP
DISPLAY ON/OFF key ON
ON/OFF key (waveform output) OFF
CLOCK key
Frequency 1 MHz
10MHz In INT (internal)
Clock In INT (internal clock)
Trigger In INT (internal)
MISC key (Communication)
Communication GPIB
GPIB Address 1

MISC key (TCP/IP)
Host Name
Password
DHCP
IP Address
Netmask
Gateway

SETUP key

“localhost.localdomain”

OFF
127.0.0.1
255.0.0.0
0.0.0.0

Setup information of each OUTPUT (common to OUTPUT 1, OUTPUT 2, OUTPUT 3, and OUTPUT

4)

Label Name

Delay

ATT

Phase

1/Q Gain

Quadrature

Offset
I-Fine or I-Difference
Q-Fine or Q-Difference
I-Coarse or I-Common
Q-Coarse or Q-Common

Filter

Digital Out
Format

“Wave 1"
0 [clocK]
0 [dB]

0 [degree]
0 [%]

0 [degree]

0 [mV]
0 [mV]
0 [mV]
0 [mV]
6 MHz

OFF

Offset Binary

Contents of the waveform group list of each OUTPUT  Registered list is empty

Items that cannot be initialized
Date and time settings

To Output Accurate Waveforms

Under the installation condition indicated in section 3.2, allow the instrument to warm up
for at least 30 minutes after the power switch is turned ON. Then, calibrate the

instrument.
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3.4 Turning ON/OFF the Power Switch

Shutdown Operation
The setup information that exists immediately before the power switch is turned OFF is
stored. It is also stored when the power cord becomes unplugged.
However, note that the following items are not stored:
» Data in the waveform memory
» Start/Stop condition of waveform generation (when the power switch is turned ON:
stop)
» LCD backlight ON/OFF (when the power switch is turned ON: ON)
»  Waveform output ON/OFF (when the power switch is turned ON: OFF)

Note

The lithium battery that is used to store the setup information has a limited life span. When
the voltage level of the lithium battery drops below a given level, [035 Lithium battery voltage
low.] is displayed to the right of the date and time display. In such case, you must quickly
replace the lithium battery. The user cannot replace the lithium battery. Contact your nearest
YOKOGAWA dealer.
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3.5 Connecting Cables to the Waveform Output
Terminals

Position of the Waveform Output Terminal
The terminal is located at the lower right section of the front panel. Connect a cable with
a BNC connector.
For differential output model (with 8 terminals)

| A\

/ A\ =0\ =S\ /7 a\ VS 7/ a\ 2\ =\
Q) © ) (O) \ Q) ©)
. / Y \ / \\ L / &/ \ J \\ Y

(output 1 502 ) (Coutput 2 soa ) (__output 3 soe ) (__OUTPUT 4 500 )

Specifications of the Waveform Output Terminal

Item Specifications

Connector type BNC
Number of terminals 4 (Model 703150-162, -642: differential output, 1 OUTPUT)
6 (Model 703150-166, -646: single-ended output, 3 OUTPUTS)
8 (Model 703150-164, -644: differential output, 2 OUTPUTSs
Model 703150-168, -648: single-ended output, 4 OUTPUTS)
Output impedance 501 Q (DC)
Ground Connect to the case ground

A CAUTION

Do not apply voltage to the output terminals. This may cause damage to the
output section.

|
3-9
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3.6 Setting the Date and Time

Function
Date
Set the Year/Month/Day.
Time
Set the time using a 24-hour clock.
Procedure
1. Press .
2. Press the [Date/Time] soft key to display the Date and Time menu.
3. Press the soft key corresponding to the item you wish to change.
4. Turn the rotary knob to set the value.
5.  Press the [Set] soft key to set the specified date or time.
2000,08,23 13:21:53
Misc, Date/Time__]
[ . _ STOP @ vYear
anseriar | | [= Il
" . - Freq : 100 .000000MHHzZ
[ICP/IP Setting |||| Lavel [ﬂuﬁg::l; [ﬂuﬁg::z; [ﬂuﬁg::ﬂ; [ﬂuﬁg::l;
Pouer
o RHS
TCE/IP Info = ”” uaﬂi?'ém 2.000(Up-p) Z.000(Up-p) Z.000(Vp-p) Z.000(Vp-p)
Name H
Header : Not Selected Not Selected Not Selected Not Selected |[&
] - — :
fatestine ”” gngg olclk) o(clk) 0(clk) 0(clk)
ATT 0.0(dB) 0.0(dB) 0.0(dB) 0.0(dB)
Phase . : o.ﬂ(de_g) o.ﬂ(de_g) Q.W(de_g) ﬂ.ﬂ(deg) G
et | =l Hhao G G R D
Dffset
Fine-1 : 0.0(nV) 0.0(nV) 0.0(nV) 0.9(nV) [[F
canreson || [~ [l NEEE A A
A onV) o(nV) 0(nv) 0(nV)
Filter 6MHZ 6MHZ 6MHZ 6MHZ
= ”” Dlg;ﬂgﬁat : Off Off Off Off
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3.7 Key Operations (Basic Operations)

- String entry box

RESET key
— 4Mark
Soft key menu SELECT key
|( |— ESC key
s | (Esc)
2000,07/18 10:04:43
STOP —%’ _ ”” «
Make Dir
Freq : [ Dir Name
File List 1
P[ 1988657152 Bute__|

yte_ |
Nane, Ext, TEHP |

L[_SC4-6-/RAl~ TEMP

Wl| [FDe1
[5C4-01
[SC4-11

[3C4-31
[3C4-41
<. >

98/01/04  15:22:12
<. 98/01/04  15:22:12

SINIK Rau 41064 98,01,04 15:24:10
SININ Rau 4194312 98,0104 15:24:16
SQR1K Rau 4104 98-01-0¢ 15:24:16
SQR1K Rall 4194312 98,0104 15:24:22
TRI16M Ral 67108992 98/61/04 15:27:25
TRI1K RAu 41064 98/01/04 15:27:25

TRI4M Rau 16777248 98,01-04 15:33:14
Execute
Format :

Arrow keys

owcomD
oo

Rotary knob

o
4

Numerical/alphabet input keys

— Soft keys

Soft key menu
Press an operation key to display the soft key menu. Press the soft key corresponding
to the item and set or select the item.
« 4 Mark
When there are more items for you to configure, a € is displayed on the soft key
menu.
If you select a soft key menu with the 4 mark, a pop-up menu or a string entry box
opens.

Value entry
e Entering values using numeric keys
On menus that require a value to be input, use the numeric keys to input the value.
Press the ENTER key to confirm the value.
You can press the BS (backspace) key to delete the input value one digit at a time.
A value entry box opens when a
S Treqenss| Numerical key is pressed.

1600660000
166 . 660000HHz

« Entering values using the rotary knob
On menus that require a value to be entered, use the arrow keys to move the cursor
to the appropriate digit and change the value using the rotary knob.

String entry

When a string entry box opens, enter the string using numerical/alphabet keys.

Press the ENTER key to confirm the value.

When the SHIFT key is pressed and the LED is turned ON, functions indicated by purple
labels become active.

ESC key
Clears the soft key menu. When a pop-up menu or a string entry box is displayed, the
pop-up menu or string entry box is cleared.
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3.7 Key Operations (Basic Operations)

SELECT key
Use this key to select directories or to confirm a selected item.

RESET key
Resets the value to the initial value.

Note

« Strings are entered using upper-case letters. However, the host name of TCP/IP setting is
converted to lower-case letters when it is confirmed.

* Due to the restrictions of MS-DOS, the following five file names cannot be used:
AUX, CON, PRN, NUL, and CLOCK

* When using the communication interface commands to enter file names, the following
symbols can also be used:
1#$&- @{}
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Chapter 4 Connecting to an Ethernet Network

4.1 Connecting to the Ethernet Interface

=For a functional description, see page 1-23.=
When connecting to the Ethernet interface, always use a category 3, 4, or 5 UTP

(Unshielded Twisted Pair) cable.

Connecting to the Network
The Ethernet connector of the VB8000 is a 10BASE-T connector. Connect the VB8000
to the network via a network switch such as a hub as shown below. If the connector type
is different, use an adapter or other similar devices.
For details, consult your system or network administrator.

Hub or router that [ ]
supports 10BASE-T ~— |é éé% él |é éé% él

uTP PC

/ cable\

VB8000

Ethernet a <
7PPPPOOG N interface /
connector

One-to-One Connection with a PC
Connect the YB8000 via a network switch such as a hub as shown below.

Hub or router that L]
supports 10BASE-T  |Id 0000 @

UTP cable PC
| I — @
VB800O s
el =30
S P9000 a0
Ethernet
interface
connector

Note

« The VB8000 supports only a single client. You cannot access the VB8000 simultaneously
from multiple PCs, workstations, or multiple software applications.

« When connecting the VB8000 and the PC in a one-to-one configuration, use a 10BASE-T or
a 10BaseT/100BaseT auto-switching NIC on the PC side. In addition, set the default gateway
to [0.0.0.0].

« In some cases, not all the transmitted data may be retrieved by the PC depending on the
network conditions such as when there is excessive amount of traffic or when external noise
affects the network.
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4.2 Setting the TCP/IP

Function
To use the Ethernet communication functions of the VB800O0, the following settings are
required:
* Host name » Password
» DHCP setting * |Paddress
e Subnet mask » Defaultgateway

Consult your system or network administrator when setting these parameters.

Host name

Set the host name of the VB8000 using up to 40 characters. Upper-case letters are
used to enter the host name, but they are set to lower-case letters after the entry is
confirmed.

Password
If you set a password, the password must be entered when accessing the VB8000 using
FTP. This allows only particular users to access the data on the VB8000.

DHCP (Dynamic Host Configuration Protocol)

If you use DHCP, the following contents are automatically configured:

» IPaddress ¢ Subnet mask » Defaultgateway

To use DHCP, the network must have a DHCP server.

Consult your network administrator to find out if DHCP can be used.

If you use DHCP, a different IP address may be assigned every time the VB8000 is
powered up.

IP address (Internet Protocol Address)

Setthe IP address to assign to the VB8000. The default setting is [127.0.0.1].

The IP address is used to uniquely identify a device on the Internet when using TCP/IP.
The address is a 32-bit value expressed in four octets (each 0 to 255), each separated
by a period as in [192.168.111.24]. A unique ID must be acquired from the network
administrator.

If DHCP can be used, the address is automatically assigned.

Subnet mask

Set the mask value used when determining the subnet network address from the IP
address. The default setting is [255.0.0.0]. Consult your network administrator for the
appropriate value.

If DHCP can be used, the mask is automatically assigned.

Default gateway

Specify the IP address of the default gateway that is used when communicating with
other devices on a different segment (network unit). The default setting is [0.0.0.0].
Consult your network administrator for the appropriate value.

If DHCP can be used, the gateway is automatically assigned.

The gateway may not be required (set to [0.0.0.0] when connecting the PC and the
VB8000 one-to-one).
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4.2 Setting the TCP/IP

Procedure

TCP/IP-related setup information
Lists the setup information related to TCP/IP and the MAC address. MAC addressis a
unique address that is pre-assigned to the VB8000.
« Settings that are listed
Host name
DHCP ON/OFF
IP address
Subnet mask
Default gateway
MAC address

Note

When changing the TCP/IP settings, have the VB8000 connected to the network.

1. Press | msc |,

2.  Pressthe [TCP/IP Setting] soft key to display the TCP/IP Setup menu.

Setting the host name
3.  Pressthe [Host Name] soft key to display the host name entry box. Enter the host
name using the numerical/alphabet keys.

Setting the password

4.  Pressthe [Password] soft key to display the password entry box. Enter the
password using numerical/alphabet keys.
If you do not need to set the password, do not enter anything in the password entry
box.

DHCP ON/OFF
5.  Pressthe [DHCP] soft key to select [On] or [Off].

Setting the IP address

If DHCP was set to Off in step 5, set the IP address.

6.  Pressthe [IP Address] soft key to display the IP address entry box. Enter the value
using numeric keys. Select the value in the range from 0 to 255.

Setting the subnet mask

If DHCP was set to Off in step 5, set the subnet mask.

7.  Pressthe [Netmask] soft key to display the subnet mask entry box. Enter the value
using numeric keys. Select the value in the range from 0 to 255.

IM 703150-01E
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4.2 Setting the TCP/IP

Setting the default gateway

If DHCP was set to Off in step 5, set the default gateway address.

8.  Press[Gateway] soft key to display the default gateway entry box. Enter the value

using numeric keys. Select the value in the range from 0 to 255.

Confirming the settings

9. Pressthe [Set] soft key to confirm the settings made in steps 3 through 8.

Hisc,

q
GPIB/Serial

u
[TCP/IP Setting

_R1host . 1ocaldom

TCPAIP.
({{ Host Name

[ Passuord

DHCP
TCP/IP Info
i
[ IP Address
Date/Tine _»
127.0.0.1
[« Netmask
SelfTest
255.255.255.0
H Gateuay
Calibration
0.0.0.0
-

Confirming the TCP/IP settings and MAC address
10. Afterstep 1, pressthe [TCP/IP Info] soft key.

2000-08,23 13:25:08

Hisc,
[«
STOP GPIB/Serial = ””
Current TCPIP Setting,
o] W
HostName [ICP/IP Setting = ””
DHCP ¢ On
IP Address @ 127.9.6.1
Netmask 255.0.0.0 [
Gateway 9.0.0.0 TCP-IP Info = ””
HAC Address: 00:00:64:82:10:01
DatesTine = ””
A
Phase 0.0(deg) 0.0(deg) 0.0(deg) 0.0(deg)
1Q Gain 0.004) 0.0() 9.0 9.002) SelfTest = ””
Quadrature : 0.0(deg) 0.0(deg) 6.08(deq) 08.08(deqg)
offset
Fine-1 0.0(mV) 0.0(nV) 0.0(nV) 0.0(nY)
-Q 0.0(nV) 0.0(nV) 0.0(n0) 6.0(n) | Calibration =Ill
Coarse-1 9(mu) 9(mu) 9(mu) 9(m)
-0 0(mV) 0(mV) 0(mV) 9(mV)
Filter 6MHZ 6MHZ. 6MHZ 6MHZ
Dig-Out Off Off Off Off = ””
Format :
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4.3 FTP Connection

Function

Procedure

You can access the built-in hard disk or floppy disk of the VB8000 via the Ethernet from
a PC or workstation.
To access the VB8000, an internet file transfer client program is required.

Put (upload) = @
VB8000 =
Get (download) ]
< [E— wuwowEEs

Precautions to Be Taken during Connection
Set the user name (user ID) to ftp or anonymous.

1. Configure the TCP/IP settings of the VB8000 according to the steps given in
section 4.2.
2. Configure the TCP/IP settings of the PC or workstation.

<Example of TCP/IP settings of the VB8000> <Example of TCP/IP settings of the PC>

If your network. does not automatically assign IP addresses, ask
your network. administrator for an address, and then tppe it in
the space below.

" Obtain an IP address automatically

& Specify an IP address:

|P Address: 192.168.111. 24

Subnet Mask:

] Current TCPIP Setting, TCP/IP Properties HE
|| HostName
THCP : OEF P
IP Address : 0.0.0.0 Bindings I Advanced I NetBlOS
Netmask  : 0.0.0.0 i i i i IP Address
| Gatouay POy DS Configuration I Gateway I WINS Configuration
{] MaC address: 00:00:64:82:10:03
1 An IP address can be automatically assigned to this computer.

IM 703150-01E
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4.3 FTP Connection

3.  Execute an FTP client software program on the PC or workstation.
4. Set the host name, user name, and other information and connect to the VB8000.

<Setting example>

Session Properties EHE
General | Startupl Advancedl FirewaIII
Prafile Name: [VES000 =l New
Host Hame/Address: |192.188.111.24 Delete |
Host Type: IAutomatic detect j
User ID: Ianonymous V' Anonymous
Pazaword: I ™ SavePwd
Account: I
Comment: I
0K [ Cancel | Apply | Help |

<Example of connecting to the VB8000>

— Displays the built-in hard disk (SC4-0,
SC4-1, SC4-2, SC4-3, and SC4-4) and the
floppy disk (FDO) of the VB800O.
F'WS_FTP LE ISI=] E3
—Local System —Remdte Sit
lC:\work j l/ j
- | Mame Date | ChaDir - | Mame Date | ChaDir
B [-d-] Ik Dir ;],F 2000 Ik Dir
E : (C15C4-0 20000401 10:
| C15C4-1 20000401 10:
Vi - 20000401 10:
< 20000401 -
Even | 10:1 Even
>

Note
« For approved FTP client software, contact your nearest YOKOGAWA dealer.
« The VB8000 supports only a single client. You cannot access the VB8000 from multiple PCs,
workstations, or multiple software applications.
« When the VB800O is accessed from the PC or workstation (login), < @> is displayed at the
upper right corner of the screen.

Blinks while the VB8000

20000623 14:26:01 is being accessed

T Setup,
STOP —
Freq : 100.060000HHZ "
[Outputil [Outputz1 [Output31 [Output41 Output 2
Label : Wave 1 Wave 2 Uave 3 Uave 4

« The following folders are displayed in the root directory:
* FDO: Floppy disk
¢ SC4-0to SC4-4: The built-in HD is initially divided into five partitions. The values 0
through 4 indicate those partitions. You cannot change the number of
partitions.
« To use this function, configure the TCP/IP settings beforehand according to section 4.2,
“Setting the TCP/IP.”
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Chapter 5 Uploading and Importing Waveform Data

5.1 Uploading Waveform Data

=For a functional description, see page 1-12.=

Function
Waveform data that you created on your PC can be uploaded (Put) to the built-in hard
disk or floppy disk of the VB8000 using FTP.
To upload data, you need a PC or a workstation that is running an FTP client function.
Bi dat Upload
Inary data
ASCII data VB8000
Raw data Binary data § @
ASClidata |2 -
Raw data g8
o
<pC> [EJIC—— 009080080
= = — —
Note
You can also download (Get) the data from the VB800O to the PC.
Procedure

1. Connect the VB800O0 to the network.

2. Access the VB8000 via FTP using internet file transfer client software according to
the procedure given in section 4.3.

3.  Selectthe upload destination directory.

VB8000

—Local System —Remate Sit
lC:\work j l/ j
- | Mame Date | ChaDir - | Mame Date ChaDir
T : T :
B [-d-] Ik Dir 2000040 -1/ MkDir
B[] C1SC4-0 20000401 10:
E[-=-] L1 5C4-1 20000401 10:1
e C15C4-2 20000401 : e
i 20000401
Erec Erec
N
4.  Selectthe data to be uploaded and upload it to the VB800O.
FIWS_FTP LE [_ O]
—Local System —Remate Sit
=l I/SC4—D/RAIJ =l
Drate | ChalDir . | Mame Drate ChalDir
- T - = }
zopongis | MkDi [ CONSTLM . RAY 20000905 11 MkDir
I: & CONSTZ2 . RAW 20000905 11 I:
[® HILO1.CSV 20000920 18
View HILOL1 RAUW 20000920 18 View
i g. 20000815 14
Exec | %] SIH1e RAW 20000815 14 Exec
AR sTH Y paw 1999170172 17

IM 703150-01E
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5.2

Function

Importing/Exporting Waveform Data

Importing

The import function is used to retrieve waveform data in ASCII format (CSV format) to
the built-in hard disk while converting the data format to one that can be loaded into the
waveform memory. Itis also used to retrieve waveform data on the floppy disk to the
built-in hard disk.

You can select the directory and file name of the import destination.

» Data format
Select the format of the data to be imported. The import operation for each data
format is shown below.

Data To Be Imported After Importing Note

ASCII data Binary data

Binary data Binary data Save without data conversion
Raw data Raw data Save without data conversion

* File name
Specify the import destination file name using up to eight characters.
Built-in HD

* Binary data

» Raw data Transfer using the
+ ASCIl data import function Binary daia

Import aw data

Import

< ASCIl data

Binary data

Note

If the data to be imported does not fit on a single floppy disk, divide the data and save to
multiple floppy disks. Set the extension for the divided file to [.1], [.2], [.3] and so on.
Toimport data that are stored on multiple floppy disks, follow the instructions on the screen to
insert the succeeding disks.

Exporting

Exporting refers to resaving the binary or raw waveform data by converting the data

format to one that can be used on the PC, etc.

Data that have been exported can be downloaded (Get) to the PC or workstation using
FTP.

Data formats that can be exported and the data format after exporting are shown below.

Data To Be Exported After Exporting Note

Binary data Binary or ASCII data Select either one

Raw data Raw data Save as-is without data conversion
Built-in HD

* Binary data

* Raw data
* ASCIl data

* Binary data
* ASCll data

5-2
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5.2 Importing/Exporting Waveform Data

Procedure

1. Press | re |

2.  Pressthe [File Function] soft key to display the selection menu.

Importing

3.  Turnthe rotary knob to select [Import] and press the SELECT key.

4.  Pressthe [Import Mode] soft key to display the Data Format Selection menu.
5.  Pressthe soft key corresponding to the format of the data to be imported.

T File ! File
[ File Functim i+Select

Inport

1 File ! 1 File I
| File Function [{ File Functio
Import Inport

Trport Hode

ASCii(C3V) |
Float(BIN)

=ml o Tauthu
[ [
Dest Dir Dest Dir

Save

| Import Hode Load [ Import Hode

Export

Ascii(CsV) _| Ascii(csy) = ””

Delete

Hake Dir

-

Dest Dir

ST
g!!g!ga
IUBEEE

eleq wiojonepn Buiniodw) pue Buipeojdn H

Execute |

6.  Selectthe file to be imported from the file list according to the procedure given in
section 8.3. The highlighted file is the file to be imported.

7.  Pressthe [DestDir] soft key to display afile list.
Select the import destination directory according to the procedure given in section
8.3.

8.  Pressthe [File Name] soft key to display a string entry box. By default, the name
of the file to be imported is displayed.
Enter the file name of the import destination according to the procedure given in
section 3.7.

Executing the import operation
9.  Pressthe [Execute] soft key to execute the import operation.

|— Import destination directory

20000023 13:2):18 -
1,

File List TRI1824

T File !
M File Functiol

Inport

5ca-0 01N,
Freq (7144862208 byles Free
Wane Bt 5Tze___Tata Tine

{4 Import Mode

=E

AsSCii(CSU)

Pz 14466 | rFDo1
Hame_|| 15C4-01

@

a

=
D

0098-23  12:36:24
. 00-98-23 12:36:24
[SC4-4f| SIN1OZ4 BIN 16424 009823 09
<. SOR1024 BIN 16424 00-98-Z3 12:37:10
TRI10Z24 BIN 16424 00.-98-Z3 12:37:11

FETLF

dEHEEEE
|
i

o
LI0
F| BHHz
id

[C33 Execute
Fofmat:

— File to be imported

Dest Dir

IEEE
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5.2 Importing/Exporting Waveform Data

Exporting

3.  Afterstep 2, turn the rotary knob to select [Export] and press the SELECT key.
4.  Pressthe [Export Mode] soft key to display the Data Format Selection menu.
5.  Pressthe soft key corresponding to the format of the data to be exported.

T File, File
W File Functiol @ +Select:
Export Save

{4 Export Hode Load
Ascii(C3V) Import
lelete
Hake Dir
= —
-
"
Dest Dir Dest Dir

T File ! T File
{ File Functio [( File Functioi
Export Export

Export Hode

ASCii(C3V) |
Float(BIN)

=ml o Tauthu
" [«
Dest Dir Dest Dir

{4 Export Hode

ASCii(CSV) - ””

"

EEEEEEE
e

6.  Selectthe export destination file according to the procedure given in section 8.3.
The highlighted file is the file to be exported.

7.  Pressthe [DestDir] soft key to display afile list.
Select the export destination directory according to the procedure given in section
8.3.

8. Pressthe [File Name] soft key to display a string entry box. By default, the name
of the file to be exported is displayed.
Select the file name of the export destination according to the procedure given in
section 3.7.

Executing the export operation
9.  Pressthe [Execute] soft key to execute the export operation.

|— Export destination directory

T File,
M File Functio

Export

20000023 13:2]:37 -
1,
File List TRI1824

—L
SaLa-0.H N
tes free
Ext

[ Hane Size Data Tine

{0 Export Hode

ASCii(CsV)

p_z14452 | rFoo1
Hame_|| [5C4-01
[3C4-11
W [FIe] (| [SC4-2]
[53C4-& | [5C4-31
[5C4-1| [SC4-41
h—— [5C4-2| <. > 0 00-98-23  12:36:24
(5043 <.. > 0 080823  12:36:24

0

FETLF

e EE
=k

[ -
DAY |_
Gz
]

[C33 Execute
Frmat :

— File to be exported

==

Dest Dir

0

IgE

Note

Up to 512 directories and files (including media) can be displayed on the file list. Files after
the 512th file cannot be displayed on the file list. For details on media and directories, see
section 8.3.
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Chapter 6 Loading Waveform Data to the Waveform Memory

6.1 Creating/Saving/Loading Waveform Group
Lists

=For a functional description, see page 1-13.=
Function

Creating Waveform Group Lists
Register the file name of the waveform data you wish to load to the waveform memory in
the waveform group list.

Waveform group list
Alist exists for each OUTPUT.
— Waveform data name

File name of the header
—File name of the body
S |

Eetup Wapeout

[ _Waveforn (Outpud (1)
[_No.__C_Waveforn Nane___Header Body,

]
BIN SIN1K.RAW SINIM.RAW
[SQUARE SOR1K.RAL SQR1M . RAW

RI TRI1K.RAW TRI16M.RAW
123 SINIH.RAY TRI1H.RAW
SIN1K.RaW

NN RWNR®

U: Registered
E: Not registered or registration error

L: Loaded to the waveform memory

Data that can be registered in the waveform group list

Binary or raw data on the built-in hard disk can be registered.

For each set of waveform data, you can register two files, a header file and a body file. If
you register a header file, the header file is output once the first time and the body file is
repetitively output. You do not have to register a header file, but you must register a
body file. An error will result otherwise.

Waveform data name
Enter up to 15 characters.

Number of waveform data that can be registered in the waveform group list
Up to 256 files (a header and a body constitutes a single file) can be registered.

However, you may not be able to register 256 files, because the waveform memory size
cannot be exceeded.

The waveform memory size varies depending on the model as follows:

Model Memory Size
16-Mpoint memory model 64 MB

(Suffix Code: -162, -164, -166, and -168)

64-Mpoint memory model 256 MB

(Suffix Code: -642, -644, -646, and -648)

Saving/Loading Waveform Group Lists

You can save the waveform group lists that are created by assigning names. If you load
awaveform group list that had been saved before, it is overwritten to the current
waveform group list.
Data that are registered in the waveform group list that you specify can be loaded to the
waveform memory.
Note that the following file names cannot be assigned to files under the [SC4-0]
directory:
* VB800OOR1.IDX
* VB800OOR2.IDX
* VB80O0OORS3.IDX
* VB800OORA4.IDX

IM 703150-01E 6-1
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6.1 Creating/Saving/Loading Waveform Group Lists

Procedure

1. Press to display the OUTPUT selection menu.

2.  Pressthe soft key corresponding to the OUTPUT you wish to configure.

Creating Waveform Group Lists

3.  Pressthe [Waveform] soft key.
4.  Pressthe [Setup WaveOut] soft key to display the waveform group list.

Setup.

q
Output 1

H
Output 2

output 3

Output 4

I Auto Load |

[__Output 1

]
Load Setup

Wave 1

| Label Name

waveforn

]
— ATT Phase

Offset

W Filter

9OMHZ

"
Digital Out

Setting the waveform data name

5.  Pressthe [Function] soft key to display the Function selection menu.

6. Pressthe[Regist] soft key.
7.  Pressthe [Waveform Name] soft key to display a string entry box.
Select the waveform data name according to the procedure given in section 3.7.

Regist,

Funtion,

" Funtion

Regist

Regist

(=]

[ Waveforn Nane

K Header

] Body

/

i Header |

Delete

] Body

'
ELEEEEE

[_Waveforn #i_]
| Select Wave

f@ Delay

]

H
Setup WaveOut

H
Load Wave Gr.

Save Wave Gr.

Regist,
{ Funtion

Regist

Setup WaveDut ]
]

I WAUE111

JEEEE

0

0

Regist |

Regist |

SINIH.RAU TRITH.RAU

SINIK.RaU

IFF Off

[ Waveforn Namg|
WAVE111

d Header

[« Body

=

0

4]

Regist

6-2
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6.1 Creating/Saving/Loading Waveform Group Lists

Registering the header or body

8.  Pressthe[Header] or [Body] soft key to display afile list.

9. Selectthe file to be registered as a header or body according to the procedure
given in section 8.3.

10. Pressthe [Select] soft key to enter the file name to the [Header] or [Body] soft key

menu.
20009710 09:50:45
53
QT 0 1') H ntion
Regist
F Body, H Waveforn Nang
[SCa—a Rl
A yte MAVE111
P[_Hame: Ext. SIZE Tata Time
- T
=
ul| [3C4-0] TRI1GH. RAl
[5C4-1]
[5C4-21 f ody
i = |Em
[504-4] TRILK. Rl
Al <. > 0 9HA0104
| > B 9HA0104
| sk Al 4104 900104 = ””
#| s Rl HMIZ 60104
of| sOR1K Rl 4184 900104
SORIH Al A1MINZ 00104
67106792 900104 =Ill
L 3 A B4 900104
’J 980104

| i I
Dig-out : o0Ff 0f Select
Format:

Registering waveform data

11. Turnthe rotary knob to highlight the number you wish to register.

12. Press the [Regist] soft key while the waveform data name and the file name to be
registered are displayed in the appropriate columns of [Waveform Name], [Header],
and/or [Body] to register the waveform data to the selected number.

-
o
QD
o
=
«
Q
<
D
=
(@]
-
2000710 89:50:57 3
(£33
QTOP 1 mtion g
Regist S
F 3Elllp Wavelut, M Wavefarn NEHE —
1 (Output 17 o
L Mo, C_Waveform Hame_ Header Ty, MAVE111 —_
= =
@ U SIN SINIE.RAU SININ. R 2ader D
1 L SQUARE SQRIK.RAU  SOR1M,Rew
Wl 2 v TRIIK.RAU  TRI16M.RaM TRIL6H . Rl E
3 U123 SINIH.RAM  TRI1M.RAM
P SINIK. R o | 2
5 E
& E TRILE.RaU C_Dh
A o
o5 111 3
Pl 1@ E 3
o 11 E
1Z E z
13 F =1l 5}
14 E 3
H = — o
Dig-Out - 0FF OFF Reg ist <
Format:

Setup UaveDut,
[ _Waveforn (Output 1)

|_No.__C_Waveform Name___Header Body,
@ USIN SIN1K.RAW SINIM.RAW
1 L SQUARE SOR1K.RAW SOR1M.RAW
I Z UTRI TRI1K.RalW TRI16H.RAW
3 U123 SINIM.RaW TRI1H.RAW
4 u SIN1K.RAW
5 E
6 E .
| (AT mien. ke TRUK. R )— [WAVE111] has been registered.
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6.1 Creating/Saving/Loading Waveform Group Lists

Saving Waveform Group Files

3.
4.

in section 8.3.

After step 2, press the [Save Wave Gr.] soft key to display afile list.
Select the save destination medium and directory according to the procedure given

Press the [File Name] soft key to display a string entry box.

Select the name of the file to be saved according to the procedure given in section

3.7.

o

[_Waveforn #1_]
| Select Wave

@ Delay

"
Setup WaveOut

s

i
Load Wave Gr.

q
Save Wave Gr.

Loading Waveform Group Files

3.
4.
5.

Press the [Execute] soft key to save the file.

2000,02,/17 11:09:52

[_Waveforn #1_]
STOP | Select Wave
H WaveSet Save List. 5 Delay
[5Ca-0,
L_Name_ Ext, Size, Data, Time, a
[FDO1
[5C4-01
| sc4-11
[sc4-21
[SC4-31
[5C4-41
UB80OOR1  IDX 65536 98-01-04 15:39:01
A| VBBGOORZ  IDX 65536 98/061,04 15:21:13
P| UBBOOOR3 DX 65536 98/01/04 15:21:14 "
L| UBSo0eR4 DX 65536 98-/01,04 15:21:14 Setup WaveOut
B <RAU > 0 98.01-04 15:22:17
0] <BIN > 0 98.01-04 15:22:25 Save 1
<C8V > 0 98,01-04 15:23:0Z File Hane ||
<BMP > 0 98,0104 15:27:27
R
Dig-Out  : off off Execute
Format:

JgEEEEE

After step 2, press the [Load Wave Gr.] soft key to display afile list.
Select the file you wish to load according to the procedure given in section 8.3.
Press the [Execute] soft key to overwrite to the current waveform group list. In

addition, all waveform data that are loaded in the waveform memory are cleared.

20006717 11:10

105

STOP

HaveSet Load List

Ext

Size

Data

Time

> 98-01-04

Al VESOBBE 95-01-04

P| vBSessR3 10X 65536 98-01-04

L{| vBSessR4 10X 65536 98-01-04

Pl| <Rl ¥ 8 98-01-04

0| <BIN ¥ 8 900104
<Csv ¥ 8 900104
<BHP ¥ @ 900104

¥

F|

Dig-Dut Of f OFf
Format

a

Waveforn 81
FTEct Gave

(@] Delay

EEE

"

Setup Wavelut

0

W
Load Wave Gr.

Execute |

Ic
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6.1 Creating/Saving/Loading Waveform Group Lists

Deleting a Registration

6.  After step 5 of the procedure to set the waveform data name given on page 6-2,
press the [Delete] soft key.

7.  Turnthe rotary knob to select the file you wish to delete.

8.  Pressthe [Mark] softkey to place a [¥] mark.

9.  Pressthe [Execute] soft key to delete the registration.

20009719 13:11:24
Funtion__]J TETEtE

P TR
negast - ”” STOP H ntion
belete
I Ielete | = ”” }_Ilaueset ) — | Mark | = ||||
1L _Wo._C_Waueforn Mame__ Header, Tody, _
_ ”” T :j SIN SINIE.RAU g}:}:m “ — ””
SOR1K.RAU SOR1M. Ral
=} — sk = III
L] E
Af 7 E
pl 8 E
=Tl i =i
ol 11 E
1Z E
=1lll o

BE

AloWBa\ wiojaARAA 8Yl 01 eleq wliojonep) Buipeo H

H i ]
Execute = ”” Dlgrlhn t: off Off Execute
| | ormat: |
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6.2 Loading Waveform Data to the Waveform
Memory

=For a functional description, see page 1-14.=
Function
Loads the selected waveform data in the waveform group list to the waveform memory.
Binary data are automatically converted while being loaded to the waveform memory.
A waveform memory exists for each OUTPUT.
The following three methods are available for loading the waveform data to the waveform
memory:
* Load the selected waveform data
Select one set of waveform data you wish to load.
* Load all the waveform data in the waveform group list (all load)
Loads all the waveform data that are registered in the waveform group list to the
target OUTPUT waveform memory.
* Load waveform data of all waveform group lists (auto load)
Loads all the waveform data that are registered in each waveform group list to each
OUTPUT waveform memory.

Selecting the waveform data to be output

The waveform data to be output are automatically selected when the data are loaded to

the waveform memory. The file with a [¥] mark in the waveform group list is the file that

is going to be output. For selecting the file to be output, see section 6.3.

The method in which the files to be output are automatically selected varies depending

on the load method as follows:

» Loadthe selected waveform data:  After loading the data, the waveform data become
the data to be output.

« Autoload/allload: If the data to be output are already selected before
loading, the data to be output are not changed. If
not, the first waveform data that are loaded become
the data to be output.

Completion of loading

The progress of loading waveform data to the waveform memory is indicated as a
percentage on the operating condition display area. When the loading operation
completes, [L] is displayed before the waveform group name of the waveform group list.

,—Waveform group list

'_Select Wave,
|_Waveforn (Output Z)
No.__C_Waveforn Name___Header Body,

SIN SINIK.RAU SININ.RAU
L |SUUARE SOR1K.RAU SOR1M.RAU
ITRT

TRI1K.RAW TRI16M.RAW i
umr TRIK.RAU  TRILEH. R Lists only the waveform data that can

SINIK.RalY be loaded to the waveform memory

U: Not loaded to the waveform memory
L: Loaded to the waveform memory
E: Load error

Marks on the data to be output
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6.1 Loading Waveform Data to the Waveform Memory

Procedure

Press .

Press the soft key corresponding to the OUTPUT you wish to configure.
Press the [Waveform] soft key to display the waveform output settings menu.
Press the [Select Wave] soft key to display the waveform group list.

A WOWDN PP

Setup, Dutput 1 [ _Vaveforn #1_]

" 4 Select Wave
Output 1 Load Setup
" {4 Label Name
w2
vave 1
] u
Output 3 Uaveform
] "
Output 4 m - ATT/Phase
"
et

K Filter

90HHz
"
| Auto Load | Digital Out

5.  Turnthe rotary knob to highlight the file you wish to load to the waveform memory.
6. Pressthe [Load] soft key to load the file.

@ Delay

5]

]
Setup WaveOut

]
Load Wave Gr.

i
Save Wave Gr.

EEEEEEE
EEEEEEE

All load
5.  Afterstep4, pressthe [Load All] soft key to load all the waveform data that are
registered in the waveform group file.

— Displays the progress

20001002 11:00:28

SINIM 73% LOADED o
}_I.Iauefm‘n Thutput 2)32[2“ — Load A1l = ””
L_Wa._ € Waveforn Name_Header__ Hody | | |

]

1 U SOURRE SORIE . RAl SORIH . Rl
2 UuTRI TRILE. Rall TRI16H. Ral

¥

H B r——
Dig-Dut - OFf OfFF Select
Format :

Auto load
2.  Afterstep 1, press the [Auto Load] soft key.

Note
* You cannot load waveform data while the waveform is being generated (when the START/
STOP LED is turned ON).
« Loading to the waveform memory may take some time. This is especially true when loading a
high volume of data using auto load or all load.
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6.3 Selecting the Waveform Data to Be Output

Function
Select one set of data from the waveform memory and output the data.
The file with a [*] mark in the waveform group list is the file that is going to be output.
When data are loaded to the waveform memory, the data to be output are automatically
selected. However, you can select any waveform data in the waveform memory to be
output.
Procedure
1. Press [seme|.
2.  Pressthe soft key corresponding to the OUTPUT you wish to configure.
3.  Pressthe [Waveform] soft key to display the waveform output settings menu.
4.  Pressthe [Select Wave] soft key to display the waveform group file.
[_setup___] [_output T_] [_Waverorn #1_]
output 1 Load Setup ¢ Seteet e
Output 3 Waveforn
Output 4 mﬂ — I ATT-Phase —
Offset ‘Setup WaveOut
H Filter K
Sotz Load Wave Gr.
I anto toadt | " pigitar e save uave or.
5.  Turnthe rotary knob to select the file you wish to output and press the [Select] soft
key.
7-17 11:15:03 —
ST 0 P I Load |
e || > | |2
[:] L SIN SINIE . RAl SINIH . RaM
L .'-:r:!llnmf .'-xslml.\'Fl:l:l ﬂl'I]THH‘. tﬁ. = ””
=1lll
Af
; =1l
Pl
ol
| =1l
¥l - —
Dlgk‘?ﬂ‘\at off Off Select |
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Chapter 7 Outputting Waveforms

7.1

Function

Setting Output Conditions

=For a functional description, see page 1-14.=

You can specify the following conditions on the data in the waveform memory to be
output.
Attenuator

Phase

1/Q gain ratio
Quadrature offset

Offset

These parameters are specified for each OUTPUT independently.
Offset can be specified for each | and Q.

Attenuator Phase(when 8is positive)
Q Q 0: Specified value (deg)
il ; =
1 f ‘¢
! 1 \
: 1 \
1 ; I . T
1 ' \ “
. ! \ -
L __________ ' \ -
-
Offset 1/Q gain ratio Quadrature offset
(when the setting is positive) (when 6 is positive)
Q 0 o
: Q . 2 0: Specified value (deg)
__,: Offset ‘ “w |
I : ~<o \
f T T [ A ! A [k TN
1 1 \ ~
T I : LR
! ! ' ! 1 B 3 \
1 ! ! 1 | v S~ ‘ |
1 | : | T 1 \ S~ < - v 0
! 1 f : ! \ \ bt SO >
A I ! SO L
! | f 1rr-------"-" - R \
T == T ~o 0\
I 1 S~
I \
I
Attenuator

Sets the output attenuator for the waveform data.

The selectable range is from 6.0 dB to -20 dB (0.1 dB resolution).

If you specify the output attenuator, the RMS value and peak value corresponding to the
specified value are displayed.

Peak voltage
RMS value
Freq : 100000000HZ
[Outputil
Label Wave 1
Pouer
RHS i 0.500(Urms)
Peak 2.000(Upp)
Uaveform
Name SQUARE
Header SQR1K. RAW
Body SOR1M.RAU
Delay 8(clk)
ATT 6.6(dB)
Phase 0.0(deq)
1-Q Gain  : 0.002)
Quadrature : 9.09(deqg)
Offset
Diff-1 = 0.6(m)y
q : 0.6(ny)
Comm—-1  : a(muy
-0 o(nuy
Filter 9OHMHZ
Dig-Out off

Format :

[Output21
Wave 2

2.000(Upp)

Not Selected

a(clk)
8.0(dB)
9.0(dey)
0.00)
9.0(dey)

0.0(nV)
6.0(nV)
anv)y
a(nu)y
JOHHZ
off

IM 703150-01E
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7.1 Setting Output Conditions

Phase
Rotates the output waveform by the specified angle on the IQ plane.

I/Q gain ratio
Changes the amplitude ratio of | and Q waveforms.

x: Specified level error value
Lo X))

Q 100

Quadrature offset

The angle at which the coordinate axes of the I-Q plane cross is changed according to

the specified angle.

Offset
The setting varies between the differential output model and single-ended output model
as indicated below.
You can change the offset even while the waveform is being output.
« Differential output model
Differential offset voltage: Set an offset voltage between I/T or QIQ (=100 mV to 100
mV at 0.2 mV resolution)
Common offset voltage: ~ Set an offset voltage to I/ 1 or Q/Q (=500 mV to 1500 mV
at 1 mV resolution)
* Single-ended output model
Fine: Set an offset voltage to | or Q (=100 mV to 100 mV at 0.2-mV resolution)
Coarse: Set an offset voltage to | or Q (<500 mV to 1500 mV at 1 mV resolution)

Procedure
1. Press to display the OUTPUT Selection menu.
2. Press the one of the OUTPUT soft keys to display the waveform settings menu.
[_Setup___] [Output 1]
Output 1 Load Setup
futput 2 Wave 1
Output 3 Waveform
Output 4 J—— ATT/Phase
" Filter
| anto toad | " bigitar out
Setting the attenuator
3.  Press the [ATT/Phase] soft key to display the Attenuator/Phase Setting menu.
4.  Press the [ATT] soft key.
5. Use the arrow keys and rotary knob to set the value. You can also use the numeric
keys to enter the value.
Setting the phase
4.  After step 3, press the [Phase] soft key.
5.  Use the arrow keys and rotary knob to set the value. You can also use the
numeral keys to enter the value.
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7.1 Setting Output Conditions

I

4.

5.

Q gain ratio/quadrature

After step 3, press the [I/Q Gain] or [Quadrature] soft key.

Use the arrow keys and rotary knob to set the value. You can also use the numeric

keys to enter the value.
2000,08-23 13:49:58
Outpit 1]
STOP e
0.6dB
Freq : 100 .000000MHz
[Outputl]  [Outputz]  [Output3]  [Owtputal m]]l
Label : Wave 1 Wave 2 Wave 3 Wave ¢
Power
RHS : 0.354(Urms)  0.500(Vrms)
Peak : 2.000(Up-p) Z.000(Up-p) 2.088(Vp-p) 2Z.600(Up-p)
Waveforn
Hame H TEST1 SQUARE1
Header : TRI1024.RAW TRI1024.RAW Not Selected Not Selected | Quadrature
Body : S3IN1024.RAW SOR1024.RAW
Delay H a(clk) a(clk) 9(clk) o(clk) 0.6deg
ATT H 0.0(dB) 0.6(dB) 0.08(dB) 0.0(dB)
Phase : 0.0(dey) 0.00deg) 0.00deg) 0.0(deq)
1 6ain : 0.00:) 0.000) 0.000) 0.000 =1l
Quadrature : 0.0(dey) 9.0(deg) 9.0(deg) 0.0(deq)
Offset
Fine-1 : 09.0(nV) 0.0(nV) 0.0(mV) 0.6(m)
- : a.0(mv) 0.6(nY) 6.8(mV) 8.8(nV) = ””
Coarse-1 : a(mu) B8imu) 8(mu) a(my)
-n a(mu) a(my) o(mu) LG
Filter : BMHz BMHz BHHZ 6HHZ
Dig-Out  : oft oFt 0£F i) - ||||
Format :

Offset

3.

4.

5.

For differential output model

After step 2, press the [Offset] soft key to display the Offset Setting menu.

Press the [I-Difference], [Q-Difference], [I-Common], or [Q-Common] soft key.

Use the arrow keys and rotary knob to set the value. You can also use the numeric

Dutput T
@ -Difference

0.6mu

keys to enter the value.
1998-01-61 16:55:28
Output 1
Load Setup = ”” ST OP
{4 Label Hame Freq : 100.000000MHz
[Outputl] [Output2]
Wave 1 Label H Wave 1 Wave
Pouer
RMS H 0.354(Urns)  0.500(Urms)
Vaveforn = ”” Peak : 2.000(Up-p) 2.000(Up-p)
Waveforn
Name H TEST1 SOUAREL
Header : TRI1624.RAW TRI1024.RAW
ATTPhase = ”” —_— Body  : SIN10Z4.RAW SQR1024.RAW
Delay H o(clk) o(clk)
ATT H 0.00dB) 0.0(dB)
Phase H 0.0(dey) 0.0(deq)
0ffset = ”” 1IQ Gain 0.00%) 0.00(4)
Quadrature : 0.0(deg) 0.00deg)
Offset
" Filter Diff-1 : 0.0(nV) 0.0(mV)
= ”” -Q: 0.0(mV) 0.9(mV)
90MHz Conn-1 : 0lmi) BlmV)
-0: LI 0(mV)
Filter H BHHz BMHZ
Digital Out = ”” Dig-Out : Off Off
Format :

FQ-Difference
[Dutput3] [Outputd]
Wave 3 Wave 4

0.6mV

[© I-Common
2.000(Up-p)  2.060(Up—p)

1560my

Not Selected Not Selected [ 0O-Common
o(clk) o(clk) onu
0.0(dB) 9.0(dB)
9.0(deg) 9.0(deg)
0.0(x) 9.004) = ””
0.0(deg) 0.0(deg)
0.0(nV) 0.0(nY)
8.0(n) 8.0(n0) =Ill
B(my) 8tmy)
0(mV) a(my)
BMHZ 6MHZ
Off Off = ””
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7.1 Setting Output Conditions

* For single-ended output model
4.  Pressthe[l-Fine], [Q-Fine], [I-Coarse], or [Q-Coarse] soft key.

5.  Usethe arrow keys and rotary knob to set the value. You can also use the numeric

keys to enter the value.
2000.08,23 13:48:35
Output 1 Output 1___]
@ I-Fine
Load 3etup = ”” STOP
0.6nV
{ Label Name Freq : 100.000000MHZ
[Dutputll [Dutputzl [Dutput3l [Outputdl
Wave 1 Label H Wave 1 Have 2 Wave 3 Have 4
Pouer
RHS H 8.354(Urns)  0.500(Vrns) I-Coarse
vaveforn = ”” Peak @ 2.000(Up-p) 2.000(Up-p) Z.000(Up-p) 2Z.000(Up-p)
Vaveforn ony
Nane : TEST1 SQUAREL
q Header : TRI1024.RAW TRI1024.RAW Not Selected Mot Selected [[§ O-Coarse
ATT/Phase = |||| — Body  : SIN1024.ReW  SOR1024.RAW =]]n
Delay : a(clk) a(clk) a(clk) a(clk) ony
ATT H 6.0(dB) 0.0(dB) 0.6(dB) 0.6(dB)
Phase : 0.0(dey) 0.0(dey) 9.00deg) 0.00deg)
Offset = ”” 1-Q Gain : 0.000) 0.000) 0.900) 0.90x0) = ””
Quadrature : 0.0(dey) 0.0(dey) 9.0(deg) 0.0(deq)
Offset
] Filter Fine-1 : 0.0(nV) 0.0(nV) 0.6(nV) 0.6(nV)
- ”” - a.0(mv) 0.0(mV) 0.6(mY) 0.8(nV) = ””
9OMHZ Coarse-1 : a(mu) a(mu) almy) a(my)
-0 o) almy) o) a(nv)
q Filter : 6MHz BMHz BMHz BMHz
Digital Out - ”” Dig-Out  : off oft oft oFt - ||||
Format :
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7.2 Selecting the 10-MH Reference Signal

=For a functional description, see page 1-17.=
Function
You can select whether to use the internal 10-MHz reference signal or an external
reference signal.
When using an external reference signal, connect a BNC cable to the 10 MHz REF IN
terminal on the rear panel and input the reference signal.

Specifications of the external reference signal
Apply a reference signal that meets the following specifications:
* Input frequency range: 10 MHz + 50 ppm

* Input impedance: 50 Q
* Input coupling: AC
e Inputlevel: 0 dBm to 10 dBm

Maximum input voltage: 3 Vrms and 6 Vpeak

A CAUTION

Applying a voltage that exceeds the maximum input voltage indicated above to
the 10 MHz REF IN terminal can damage the instrument.

\]

o
<
—
Procedure =
c
1. Press =
>
«
2. Pressthe [10MHz In] soft key to select [INT] or [EXT]. <
Q
2000,08,23 13:51:29 é
Clock, —
ST OP @ Frequency _ ”” (@]
=
106 . 3
Freq : 100.000006MHZ 10MHz In »
[Outputl]  [Outputz]  [Output3]  [Owtputal m]ll
Label H Wave 1 Have 2 Wave 3 Wave 4 m EXT
Power
RHS : 0.354(Urms)  0.500(Vrms) Clock In
Peak 1 Z.000(Up-p) Z.000(Up-p) 2.886(Up-p) 2.666(Up-p) = ””
Waveforn [FT  ExT
Hame H TEST1 SQUARE1
Header : TRI1024.RAW TRI1024.RAW Not Selected Not Selected | Trigger In
Body : S3IN1024.RAW SOR1024.RAW
Delay H a(clk) a(clk) 9(clk) o(clk) m EXT
ATT : 8.0(dB) 0.0(dB) ©.0(dB) 6.0(dB)
Phase : 0.0(deg) 0.00deg) 0.00deg) 0.0(deg)
1Q Gain 0.002) 0.9(2) 0.0(x) 0.002) = ””
Quadrature : 0.0(dey) 9.0(deg) 9.0(deg) 0.0(deq)
Offset
Fine-1 : 09.0(nV) 0.0(nV) 0.0(mV) 0.6(m)
-9 : 8.0(nu) 6.6(ny) 6.6(my) 6.0(mY) = ””
Coarse-1 o(nu) 6(ny) 6(my) o(my)
-0 : 8(ny) 8(ny) ony) 0(ny)
Filter : BMHz BMHz BHHZ 6HHZ
Dig-Out  : oft oFt 0£F i) = ||||
Format :
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7.3 Selecting the Clock

Function

A

Procedure

=For a functional description, see page 1-17.=

You can select whether to generate the waveform by synchronizing to the internal clock
or the external clock. For the procedure in setting the frequency of the internal clock,

see the next section.

When using an external clock, connect a BNC cable to the CLOCK IN terminal on the
rear panel and input the clock signal.

Specifications of the external clock

* Input Frequency: 128 kHz to 100 MHz
* Inputlevel: ECL

e Input impedance: 5 kQ or more

* Allowable inputlevel range: -55Vto +0V

¢ Connector type: BNC

CAUTION

Applying a voltage that exceeds the maximum input voltage indicated above to
the external CLOCK IN terminal can damage the instrument.

1. Press [aox]

2.  Pressthe[Clock In] soft key to select [INT] or [EXT].

20000823 13:51:29

Clock,
ST O P @ Frequency - ””
166 .
Freq : 106 .0600000MHZ 16MHZ Tn
[Outputl]  [Outputz]l  [Output3l  [Outputdl
Label : Wave 1 Wave 2 Wave 3 Wave 4 m EXT
Pouer
RHS H 6.354(Urns)  6.560(Vrns) Clock In
Peak :  2.000(Up-p) 2.000(Up-p) 2.000(Up-p) 2.000(Up-p) = ””
Uaveform [NT  ExT
Name : TEST1 SQUARE1
Header : TRI1024.RAl TRI10Z4.RAW Not Selected Not Selected | Trigger In
Body : SIN1624.RaW SOR1624.RAW
Delay e(clk) e(clk) e(clk) a(clk) m EXT
ATT H 0.0(dB) 0.0(dB) 6.0(dB) 6.0(dB)
Phase H 0.0(deq) 0.00deg) 0.0(deg) 0.0(deg)
1Q Gain 0.002) 9.00) 0.002) 0.00) = ””
Quadrature: 9.0(deg) 0.0(deg) 0.0(deg) 0.0(deq)
Offset
Fine-1 : 0.0(nV) 0.0(nV) 0.0(nV) 0.0(nV)
- 0.0(nv) 0.0(nV) a.0(nv) a.e(m)) = ””
Coarse-1 @ a(nu) a(nu) a(nu) a(nu)
- a(nu) a(nu) a(nu) a(nu)
Filter : 6HHz 6HHz 6HHz 6MHz
Dig-Out : OFF OFF oFF ofF - ||||
Format :
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7.4 Setting the Clock Frequency

=For a functional description, see page 1-17.=

Function
The VB8000 generates the waveform using the specified clock frequency. You can
select the internal or external reference signal for the 10-MHz reference signal that the
clock frequency is based on (section 7.2).
If you select the external clock, the clock frequency setting is void.

Procedure

1. Press .

2. Usethe numeric keys or the rotary knob/arrow keys to enter the value.
If you use the numeric keys, a value entry box is displayed. Enter a value without the unit.
Press the ENTER key to confirm the value.

— Value entry box
(when using the numerical keys)

2000.08-24 08:35:97
CTock,
ST O P [@ frequency
100__
15.360000MHZ
Freq : 15.360006HHZ 16HHZ In
[Outputl] [Outputzl [Output3] [Outputdl
Label H Wave 1 Wave Z Wave 3 Wave 4 m EXT
Pouer
RMS H Clock In
Peak  :  2.643(Up-p) 2.023(Up-p) 2.000(Up-p) Z.000(Up—p)| = | ” | 7
Waveforn [N ExT
Name H SQUARE
Header : SOQR1K.RAW Not Selected Not Selected Not Selected | Trigger In
Body H SOQR1M.RAW
Delay H o(cik) o(clk) e(clk) a(clk) m EXT O
ATT H 0.1(dB) 9.1(dB) 9.0(dB) 0.0(dB)
Phase : 22.5(deg) 0.6(deg) 0.0(deg) 0.0(deg) =1
140 Gain : 0.00:) 0.060) 0.060) 0.0(2) = |||| S
Quadrature: 0.00deg) 0.0(deg) 0.0(deg) 0.0(deg) c
Offset —_
Fine-1 : 0.0(mV) 0.0(mv) 9.0(my) 0.0(nY) —
-0 - 0.6(mV) 9.0(mv) 9.6(my) 0.8(nY) = ”” 5
Coarse-1 : 0(mV) 0(mV) a(ny) IG ] «
-Q 8(mV) 8(mV) atmy) alnu)
Filter : 6MHZ 6MHZ 6MHZ 6MHZ
Dig-Out H off Off Off Off = ”” E
Format : g<)
(0]
=
o
3
"
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7.5 Delay/Start Trigger

Function

=For a functional description, see page 1-17.=

Delay

Waveform output is started after delaying for the specified clock cycles. The delay can
be specified for each OUTPUT.

Therange s as follows:

0to 262143 clock cycles (1 step)

Start trigger

You can select the method used to start the waveform generation from the following two
selections:

* Internal start trigger (INT)

Press to start waveform generation. Press it again to stop.

« External start trigger (EXT)

Press to enter the external start trigger wait state. When a trigger signal is
applied to the external start trigger input terminal on the rear panel, waveform

generation starts.

Press again to stop waveform generation.

The green LED above the key turns ON while the waveform is being generated.

Note

If waveform output is turned OFF with the ON/OFF key, waveform is not output even if
waveform generation is started.

7-8
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7.5 Delay/Start Trigger

Procedure
Setting the delay
1. Press .
Press the soft key corresponding to the OUTPUT you wish to configure.
Press the [Waveform] soft key.
Use the numeric keys or the rotary knob/arrow keys to enter the value.

oD

— Value entry box
(when using the
numerical keys)

2000,08/24 08:54:47
Setup, [_Output 1 [_Waveforn #1_}
| Select Wave
Output 1 = ”” Load Setup = |||| STOP
W [ Label Name Freq : 15.360000MHZ @ Delay
Output 2 = ”” [Outputil [Output2] [Output3l [Ou_166_"__
Wave 1 Label H Wave 1 Wave 2 Wave 3 Have 4 0
Pouer
[ RMS :
Output 3 = ”” Waveforn = ”” Peak 1 2.643(Up-p)  2.023(Up-p) 2.000(Up-p) 2.000(Up-p) = ””
Waveforn
Name H SQUARE
[« Header : SQR1K.RauW Mot Selected Mot Selected Mot Selected
Output 4 = ”” — - ATT/Phase = ”” ——— Body : SQRIM.Rau = ””
Delay e(clk) o(clk) o(clk) o(cik)
ATT : 6.1(dB) 0.1(dB) 0.0(dB) 0.0(dB)
Phase : 22.5(dey) 0.0(deg) 0.0(deg) 0.0(deg) N
Offset = ”” 1 Gain 6.002) 0.002) 0.00) 0.0¢) | Setup WaveOut = ””
Quadrature : 0.06(deg) 0.0(deg) 0.0(deg) 0.00dey)
Offset
[ Filter Fine-1 : 6.0(nu) 0.0(nv) 9.0(nu) 9.0(nu)
=l a4 6.0 0.00nu) 0.0(0) o.0mv) | Load wave Gr. | [ (= ]|||
GMHz Coarse-1 : alniy alni) 0(nV) LI
-a a(nVy a(nV) 0(nV) LI
{ Filter : 6HHZ 6HHZ 6HHZ 6HHZ
Digital Out = ”” Dig-Out  : off off 0ff Off | Save Wave Gr. = ””
Format :
Setting the start trigger
1. Press . o
<
. —
2.  Pressthe [Trigger In] soft key to select [INT] or [EXT]. o
c
=
2000-08-23 13:51:29 =
Clock (=]
STOP [@ Frequency _ ”” E
106 Q
Freq : 100.060000MHzZ 16MHZ In (<D
[Outputil  [Outputz]  [Output3]  [Outputdl —n
Label : vave 1 vave 2 ave 3 vave 4 | [[NT] EXT o
Pouer =
RHS © 9.35%4(Urns)  0.500(Urns) Clock In 3
Peak : Z2.000(Up-p) 2.000(VUp-p) Z.000(Up-p) Z.000(Up-p) = |||| 3
Waveforn [N  ExT
Name H TEST1 SQUAREL
Header : TRI1024.RAl TRI1024.RAW Not Selected Not Selected | Trigger In
Body @ SIN1624.RAl SQR1024.RAU
Delay : a(clk) acclk) occik) occlx) | [N EXT
ATT : 6.0(dB) 0.0(dB) 0.00dB) 0.00dB)
Phase : 0.0(deg) 0.0(deg) 0.0(deg) 0.0(deg)
IQ Gain 0.002) 0.004) 0.00) 0.0 = ””
Quadrature: 0.0(deg) 0.0(deg) 0.0(deg) 0.00deg)
offset
Fine-1 : 0.0(nv) 9.0(nu) 9.0(nu) 6.0(ny)
-q 0.0(nY) 0.0(nV) 0.0(nV) 0.00n0) =l
Coarse-1 : @(nV) 0(nV) 0mV) 0(mV)
-0 a(nV) 0(nV) LI 0(nV)
Filter @ GHHzZ 6HHz 6MHz 6MHz
Dig-Out off 0ff Off Off = ””
Fornat :
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7.6 Low-Pass Filter

=For a functional description, see page 1-18.=
Function

You can select a low-pass filter to remove unwanted frequency components that are
generated with the waveform output. You can specify a filter for each OUTPUT.

* 6 MHz

* 30 MHz

* 90 MHz

Select 90 MHz to output waveforms without going through a filter.

Procedure

Press |serue|.

Press the soft key corresponding to the OUTPUT you wish to configure.
Press the [Filter] soft key to display the Low-Pass Filter Selection menu.
Press the [6 MHZ], [30 MHz], or [90 MHZz] soft key to select the filter.

A WODN PR

[___Setup___] [ Output 1| [ Output 1__]

Output 1 Load Setup Load Setup

| Label Name {4 Label Name
Output 2

Wave 1 Wave 1

output 3 Waveforn uauveforn

"

Output 4 - ATT/Phase ATT/Phase

Filter,

90HHzZ I -

30HHZ

Offset

" Filter

90MHZ

"
Digital Out BMHZ

HEHEEEE
EE%%EEE

| Auto Load |
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7.7 Output Terminal Label

Function
You can assign a label to each OUTPUT. The label specified here is used on the screen
that displays the setup information of each OUTPUT.
You can enter up to 15 characters.
Procedure
1. Press |sere|.
2.  Pressthe soft key corresponding to the OUTPUT you wish to name.
3.  Pressthe [Label Name] soft key to display a string entry box.
4.  Enterthe label using numeric keys according to the procedure given in section 3.7.
—Label —String entry box
2000-08-23 15:568:11
[_Output Z___}
STO]) Load Setup = ””
Freq :| 100 . 600000MHZ R Label Hane |
T - [Uuﬁ:ﬁti] [DutputZl [Dutput3l [Uutpu:l; vave 2
ower r——
moo:ogmonl [we: T L | | =TI
Waveforn
Nane H TESTL SQUAREL
Header : TRI10Z24.RAW TRI1024.RAW Not Selected Mot Selected W
Body  : SIN1624.RAl SOR1024.Ral ATT Phase = ””
Delay H a(clk) a(clk) a(clk) o(clk)
ATT H 0.0(dB) 0.0(dB) 6.0(dB) 0.0(dB)
Phase : 0.0(deg) 0.0(deg) 0.0(deg) 0.0(deg) [{
14 Gain 0.00x) 0.00x) 0.000) 0.00x) offset = |||| 7
Quadrature; 0.0(deg) 0.0(deg) 0.0(deg) 0.0(deg)
Dffset
Fine-1 : 0.0(nV) 6.0(nV) 6.6(mV) 8.0(mV) Filter
PN St A 1 I
-0 o(nv) 0(nv) 0(nV) 0(nV)
Filter : 6MHZ 6HMHZ 6MHz 6MHz 4
Digut off off ofF 0ff | Digital Out =l

swioanep Bunndino
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7.8 Turning ON/OFF the Digital Output

=For a functional description, see page 1-17.=
Function

Digital Output
By turning ON the digital output, you can output a 14-bit digital signal of the waveform
data from the digital output terminal on the rear panel.

Output Format

Select the output format from the following:

« 2 Complement: Output by inverting the highest bit (2's complement)
» Offset Binary: Output raw data.

Output Example (Output 1.0 V)
Digital output terminal
2-Complement

Select the display
format —> (0|02 |1({21|1(21|1|21|1({1|1(1]|21

Raw data (Offset Binary)

(0111|211 {1j2|2(1|1j|2|1|1| —
b3 bo

Note

The data format of the raw data of the VB800O is offset binary.

Procedure

Press .

Press the soft key corresponding to the OUTPUT you wish to configure.
Press the Digital Out soft key to display the digital output ON/OFF menu.
Press the Digital Out soft key to select ON or OFF.

e

Setup, Output 1 [_Output 1,
Digital out

pre] on

il
Output 1 Load Setup

i Label Name
Output 2
Wave 1

q
Output 3 Waveforn

Output 4 ATT/Phase

Offset

" Filter

90MHZ

Digital Out

EEE%EEE
EEEEEEE
HEEdEEE

| Auto Load |
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7.8 Turning ON/OFF the Digital Output

Selecting the Output Format (only when the digital output is turned ON)
Press the Format soft key to select 2 Complement or Offset Binary.

5.

[_Output 1
[ Digital out |

Ooff E
u Fornat

Offset Binary

Output 1
Digital Out

off
Format,

2 Complement

EEEEEEE

r"SEt B inargl

EEELLEE

IM 703150-01E
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7.9 Saving and Loading Setup Information

Function
You can save and load setup information on the VB8000.
The setup information that is saved is as follows:

Item Note
START/STOP key STOP always
DISPLAY ON/OFF key ON always
ON/OFF key
CLOCK key
Frequency Clock frequency
10MHz In 10 MHz reference signal
Clock In -
Trigger In -
SETUP key
Setup information of each OUTPUT (common to OUTPUT 1, OUTPUT 2, OUTPUT 3, and OUTPUT
4)
Label Name Label for each OUTPUT
Delay _
ATT Attenuator
Phase -
1/Q Gain 1/Q gain ratio
Quadrature Quadrature offset
Offset Offset voltage

I-Fine or I-Difference
Q-Fine or Q-Difference

I-Coarse or I-Common 0 [mV]

Q-Coarse or Q-Common 0 [mV]
Filter Low-pass filter
Digital Out Digital output ON/OFF setting
Format Digital output format

Setup information to be saved
Select from the following:
e Outputl to Outputd*: Save/Load the setup information for each OUTPUT

o Al Save/Load setup information of all OUTPUTSs at once
* The number varies depending on the model.

Extension
* ch: When setup information for each OUTPUT is saved
« all: When setup information of all OUTPUTs is saved at once

7-14 IM 703150-01E



7.9 Saving and Loading Setup Information

Procedure

1. Press | re |

2.  Pressthe [File Function] soft key to display the selection menu.

Saving setup information

3.  Turnthe rotary knob to select [Save] and press the SELECT key.

4.  Pressthe [Save Mode] soft key to display the Save Setup Selection menu.
5.  Press[All] orthe soft key corresponding to the OUTPUT you wish to save.

T File ! File T File ! T File I
[ File Functim i+Select: {4 File Functiol W File Functioi

Save Save Save
Save_Hode.

4 Save Mode Load I {4 Save Hode
= A1l
ALl Import All ”” I
N File Name Export M M File Name
Delete
Hake Dir ]
=) — =) —
-
Execute | — ”” Execute | — |||| Execute |

6. Pressthe [File Name] soft key to display a string entry box.
Enter the file name of the save destination according to the procedure given in

output 1

| Output Z

Output 3

Output 4

HHEEEH

0

EEEEE

Execute |

\]

. o
section 3.7. <
7. Pressthe [Execute] soft key to save the file. 2
~—+
—
=
20009423 13:59:50 v «
QTOP g Filclll':llutlull é
Sauve g
Freq : 100 . 000000MHZ M Save Hode (;D...
File List jrtputdl (@]
= Uave 4 Dutput 1 =
P_Z143013632 hytes free, 3
Hame: Ext, Size___ Data Time, W File Nane | »n
e Up-pl
SET1

e lected

Biclk)
.B(dB)

Al e
Pl| <haM > 8 00-08-23 .Bideg)
L{| <BIN > 8 00s08/23 0.002)
P <«Csv » 8 008,23 .Bideg)
off <1mx » 8 00-08-23
<PHL » 8 000823 SHGN
<BMP > @ 00-00-23  13:Z1:12 o GOl
cf| SETZ cH B4 000717 11:18:05 DAl

=g dEd4

F| 6HHz [
d off Execute
Format:
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7.9 Saving and Loading Setup Information

Loading setup information

3.  After step 2, turn the rotary knob to select [Load] and press the SELECT key.

4.  Pressthe [Load Mode] soft key to display the Load Setup Selection menu.

5.  Press][All] or the soft key corresponding to the OUTPUT for which you wish to load
the setup information.

File, T File, T File,
@+Select: W File Functio M File Functiol
Save Load i Load
Load Mode,
" Load Hode
=] =1lll ot =1l
Import. All
Export
Delete
Make Dir
ouepe 2
-
et 3
w2
Execute | —_ ”” Execute | —_ ”” ‘ Execute | —_ ””

6. Selectthe file you wish to load according to the procedure given in section 8.3 and
press the [Execute] soft key to load the file.

2000.08-23 14:00:19
FI:B l
STOP M File Function
Load
Freq : 100 . 000000MHZ M Load Hode
File List itputdl
L5048 Uave 4 Al
PL_Z2143715320 hytes free
[_Hame: Ext Size____ Data Time,
= N T
Wi [FIe]
[5C4-0]
[504-11 e lected
150421 =l
[5C4-31 aiclk)
Al [5C4-41 .0idE)
P <R » @ 00-08-23 .0ideg)
L] <BIN » a8 00-08-23 0.00x) = ””
P|| <«Csv » 8 000823 .0ideg)
of| <1mx > @ 000023
L » @ 00-00-23 0.0 (nU)
5 ] : b0t =1l
S0 000823 4000 LG
oenu) |
BHHz |
| | OfFf Execute
Format :

— Select the file

Note

You can also use the [Load Setup] soft key of the SETUP key to load the setup information
foreach OUTPUT.
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7.10 Output Timing

Function

Procedure

=For a functional description, see page 1-19.=

Starting/Stopping waveform generation

You can start waveform generation by synchronizing all OUTPUTSs.

The green LED above the key turns ON while the waveform is being

generated.

The following two methods are available for starting/stopping:

* Manual start Use the key on the front panel

« Start on an external signal  Use the signal that is applied to the TRIG IN terminal on
the rear panel

The OUTPUT key controls the waveform output. Therefore, if the OUTPUT LED is OFF,

waveform is not output even if waveform is being generated.

Turning ON/OFF waveform output

Turns ON/OFF waveform output. When turned OFF, the output is forcibly dropped to
GND level via a 50-Q resistor.

The green LED above the OUTPUT ON/OFF key turns ON while the waveform is being
output.

For the relationship between waveform generation and waveform output, see section
1.8.

Note

To output the waveform data from the top, turn ON the waveform output first, and then start
waveform generation.

Manual starting waveform generation
1.  Setthe start trigger to internal according to the procedure given in section 7.5.
2. Press . When the LED turns ON, waveform generation starts.

Starting waveform generation using an external trigger
1.  Setthe start trigger to external according to the procedure given in section 7.5.
2. Press . The LED turns ON.
When a trigger signal is input after the trigger-ready signal is ready, waveform
generation starts.

Turning ON/OFF waveform output
Press the ON/OFF key. When the LED turns ON, the waveform is output.

IM 703150-01E
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Chapter 8 File Operation

8.1 Formatting Floppy Disks

Function

Floppy Disks

Approved floppy disks

The 3.5” floppy disks below can be used with the VB8000. You can format the floppy
disks on the VB8000.

2HD: 1.2 MB or 1.44 MB MS-DOS format

2DD: 640 KB or 720 KB MS-DOS format

Inserting the floppy disk to the floppy disk drive
With the label facing up, insert the disk into the floppy disk drive. Insert the disk until the
eject button pops out.

Removing the floppy disk from the floppy disk drive
Check that the access indicator is turned OFF and press the eject button.

|l

CAUTION

Removing the floppy disk while the access indicator or icon is blinking can
damage the magnetic head of the floppy disk drive or destroy the data on the
floppy disk.

General handling precautions of floppy disks
For the general handling precautions of the floppy disk, read the instruction manual that
came with the floppy disk.

IM 703150-01E
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8.1

Formatting Floppy Disks

Formatting Floppy Disks

CAUTION

* Do not remove the disk or turn OFF the power while formatting the disk. Doing
so can damage the disk or destroy the data on it.

« If the VB8000 cannot recognize a formatted medium, format the disk again on
the VB8000. Note that all the data on the disk are erased when the disk is
formatted. Make sure to back up important data beforehand.

Format

When using a new floppy disk, you must format it. Select the appropriate format below
that matches the floppy disk that you are using.

« 2DD 640 KB: Format a 2DD floppy disk to 640 KB/8 sectors.

« 2DD 720 KB: Format a 2DD floppy disk to 720 KB/9 sectors.

e 2HD 1.2 MB: Format a 2HD floppy disk to 1.2 MB/8 sectors.

e 2HD 1.44 MB: Format a 2HD floppy disk to 1.44 MB/18 sectors.

Precautions to be taken when formatting disks

« If you format a disk that has data stored on it, all the data are erased when the disk is
formatted.

It takes approximately a minute and a half to format a disk.

* You cannot format a floppy disk if the write-protect is ON.

» Check that the type and format of the floppy disk match before carrying out the format
operation.

Note
« Floppy disks that are formatted to formats other than those listed above cannot be used.
« If an error message is displayed after the format operation, the floppy disk may be damaged.
* You can use disks that are formatted using MS-DOS on a PC.

8-2

IM 703150-01E



8.1 Formatting Floppy Disks

Procedure

Press | Fue |,

Press the [File Function] soft key to display the File Operation Selection menu.
Turn the rotary knob to select [Format] and press the SELECT key.

Press the [Format Type] soft key to display the Format Type Selection menu.
Press the [1.44 M], [1.2 M], [720 K], or [640 K] soft key.

a bk DN pRE

T File ! File T File ! T File, I
[ File Functiol f@+Select M File Functiol M File Functio
a
FD Format Load

W Format Type Import

FD Format FD Format

[_Format Tupe_] |

| 1.44M |

{4 Format Type

1.44M4

Delete
1.2H
Make Dir
i)~
640k

Execute | _=,”” Execute I Execute I

6.  Press the [Execute] soft key to execute the format operation.

'
EEEE%E
HEEEEH

I
I
I

| Execute |

2000,08-23 14:00:45
File,
ST OP M File Functiol
FD Format
Freq 1 100. " Format Type
File List, itputdl
L[_-SC4-0- Wave 4 1.44M
P_Z14364979Z bytes free,
Name, Ext, Size, Data, Time,
Lo =
W] [FDO1
[5C4-01
[3C4-11 elected ””
[3C4-21 =
[3C4-31 0(clk) 2
Al| [8C4-41 .8(dB) o))
P|| <RAU > 0 00,08/23 12:36:22 .edeq)
L|| <BIN > 0 00,0823 12:36:24 0.0(x) = ”” O
P|| <C3v > 0 00,08-23 12:36:26 .8(deg) o
o] <1Dx > 0 06,08-23 12:37:21 o
<PHL > 0 00,08-23 12:37:23 8(nV) =
<BMP > 0 06,08/23 13:21:12 .B(my) - | ” | Q
C|| SET1 ALL 540 00-08/23 14:00:01 B8(my) —
B(nY) 6
F| BHHZ S
i v off I Execute I =l
Format:
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8.2 File Types

The VB8000 can handle the following types of files:
Setup information file

A file containing setup information used to generate waveforms.

The two extensions are as follows:
e [.ch]: Saves setup information for each OUTPUT
e [.alll: Saves setup information for all OUTPUTSs

Waveform data file

A file containing data which | and Q waveforms are based on.
The three extensions are as follows:

[.csv], [.bin], and [.raw]

Waveform group list

A file containing registrations of waveform data to be uploaded to the waveform memory.

The extension is [.idx].

IM 703150-01E



8.3 Selecting Media and Directories

Function
Selectable media are as follows:
* FDO: Built-in floppy disk

e SC4-0to SC4-4*: Built-in hard disk
* The built-in hard disk of the VB8000 has five partitions. The user cannot set partitions.
The number of partitions may change without notice in the future.

Selecting media and directories
Displays accessible media and directories in a file list as follows:

Media: 1]
Directories: <>
—Media
- File List,
_/SC4-0.,
1985619904 bytes free,
Name Ext Size Data Time

[FDo1

[5C4-01
[5C4-11
[5C4-21
[SC4-31
[5C4-41
<Ral
<BIN
<C8v
<BHMP

0 98-01-04 15:22:17
0 98/01-04 15:22:25
0 98,601,604 15:23:02
]
2
L]

vvvv

98/01,04 15:27:22

ARA ALL 53 00-07,18 10:01:25
<DEST > 00-07/19 15:36:12
=
—Directories

uoneltado a4
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8.3 Selecting Media and Directories

Procedure
1. Press| fue |,
2 Press the [File Function] soft key to display the File Operation Selection menu.
3. Turn the rotary knob to select the desired operation and press the SELECT key to
display a file list.
Selecting the medium
4.  Turn the rotary knob to select the desired medium and press the SELECT key.
The top left column of the file list is set to the selected medium.
Currently selected medium
20009023 14:01:52 T
ir,
STOP f File Function
Freq : 100.000000HHE ] M Dir Nane |
File List tputdl
_;%)S_ﬁ bytes free IR
[_Hame Fxt____ Size____ Data Time. o (Upp) [.:, ”” ]
e lected
Biclk) ””
Af .B(dB)
Pl| <haM > 8 00-08-23 .Bideg)
iley | 2§ aes = =il
off <1mx » 8 00-08-23
<PHL » 8 000823 SHGN
<BHP > 0 000823 W = ||||
ol SET1 ALL 540 00-00-23 LG
! " =
— d off Execute
Selecting the directory
5. Turn the rotary knob to select the desired directory and press the SELECT key.
The top left column of the file list is set to the selected directory.
Currently selected medium/directory
2000,08-23 14:02:32
[__Tile
Import
Freq : 100, _ R Inport Mode |
—kﬁ,}z}me — b4 | ascitccom
P ytes free,
Name, Ext____Size____ Data, Tine,
u| troea [« pocup-p) = ””
[SC4-01
[SC4-11 felected
o Ul
A[] [5C4-41 .0(dB)
P <. > 0 000823 12:36:26 .awdeq)
e o sy i [sec =il
0| SOR1624 CSU 11264 000823 12:372:17
TRI1624 CSV 168160 000823 12:37:18 .0(nV)
q i i [
o(nu)
F| 6MHz
l— w| oef | Dest Dir =1
8-6
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8.4 Creating Directories

Function
You can create directories on the floppy disk and on the partitions of the built-in hard
disk.
Procedure
1. Press| e |.
2. Press the [File Function] soft key to display the File Operation Selection menu.
Creating directories
3. Turn the rotary knob to select [Make Dir] and press the SELECT key.
4.  Press the [Dir Name] soft key to display a string entry box.
Select the directory name according to the procedure given in section 3.7.
5.  Select the destination in which to create the directory according to the procedure
given in section 8.3.
6.  Press the [Execute] soft key to create the directory.
2000-07-18 10:04:43
[__Make Dir, ! Hake Tir, [__Make Dir,
{4 File Functiol - Q*Seleft - STOP W File Functiol
Hake Dir ”” Load ”” Make Dir
R Dir fane | Inport Freq : [ Dir Nane |
Export L_SC4-0,RAl/ file List L TEMP
— ”” Delete M P% TENP | ‘ ””
Wl| [FDe1
1 [5C4-01
FD Format [5C4-11
=] — — | || =l
All £5C4-41
P|| <. > 0 98-/01/04
=1l | | IS, a100 200109 =1ill
o S o Cale smeton : i
—ll i s iz merer beo =il ®
TRI1K Ray 4104 98,0104 O
lm _ |||| lm _ ”” g TRI4M Ray 16777248 98-01-04 :33: a ,m _ ”” ] g
I I Format: I —
2
o
=
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8.5 Deleting Directories and Files

Function

Procedure

H ;liu Em:tlull

Delete

Deletes files on the floppy disk or built-in hard disk.

The directories or files with [*] marks in the file list are deleted.

If there is a file within a directory, the directory cannot be deleted. Delete the files in the
directory first and then delete the directory.

P wDN PR

Press | rue |,

Press the [File Function] soft key to display the File Operation Selection menu.
Turn the rotary knob to select [Delete] and press the SELECT key.
Select the files or directories to be deleted from the file list according to the

procedure given in section 8.3.
5.  Press the [Mark] soft key to place a [*] mark.

6.  Press the [Execute] soft key to delete the file or directory.

File

|um|

_ ”” @-select:
Save
Load
- ”ll Inport
Export
il
Make Dir
= — | ™=

2000.08-23 14:04:25

Execute |

- ]

Delete
Fregq : 100 . 00000BMHHZ
File List, jrtputdl | Hark | = ””
;:ﬁ%m butes free. IR
[_Hame: Fxt____ Size____ Data Time,
=1l = =1l
[5C4-0]
[5C4-11 o lected
i) =1l
[504-31 atcik)
”” ; :3'“ » LT T P .é?;:;:
ST E S = =1l
of| <imx » B e00RZT  12:37:2
T pia > o soone i b ot =
= SET1 ALL S0 000823 1 aipuy
3 oR-08s23 1 0;;$ b
| S

Execute |

8-8
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Chapter 9 Other Functions

9.1 Checking the Configuration and Version of the
VB8000

Function
You can check the hardware configuration and the hardware and software versions of
the VB8000.
Procedure
1. Press .
2. Press the [SelfTest] soft key.
3. Press the [Next1/2] soft key to display the [Next2/2] menu.
4.  Press the [Information] soft key.

Hisc, SelfTest SelfTest,

H u
GPIB/Serial Henory
d "
TCP-IP Setting Keyboard
u u
TCP/IP Info FID
H "
Date/Time m - HDD
u "
SelfTest LAN

q
calibration
=1l

Infornation

'

0
0

Next (1,2) | Next (2/2) |

5.  Press the [Execute] soft key to display a list of setup conditions.

2000-10-0Z 11:01:43

_Information,

Firmuare Uersion : —_—

YOKDGAWA UBBOOO Uer.0.22 Oct 2 2000 09:51:07 Execute |
Master Clock Board #1 : 0AH

Master Clock Board #Z2 : OBH

AWG Board #1 : Multi -FPGA : O5SH
SRC  -FPGA : OFH
Memory-Size : 256MB
AUG Board #2 : Multi -FPGA : @5H
SRC  -FPGA : OFH
Memory-Size : 256MB
AWG Board #3 : Multi -FPGA : O5SH
SRC  -FPGA : OFH
Memory-Size : Z56MB
AUG Board #4 : Multi -FPGA : @5H
SRC  -FPGA : OFH
Memory-Size : 256MB

suonoun4 Jaylo
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9.2 Turning ON/OFF the LCD Backlight

Function
You can turn ON/OFF the backlight of the LCD screen. If you press any key when the
backlight is OFF, the LCD backlight turns ON, and the screen returns to the screen that
is displayed when is pressed.
The LED located above turns ON when the LCD backlight is turned ON.
Procedure

Press to toggle the LCD backlight.

9-2

IM 703150-01E



Chapter 10 Auxiliary 1/O

10.1 External Start Trigger Input

A CAUTION

Only input signals that meet the specifications below. Otherwise, excessive
voltage may damage the VB8000.

External Start Trigger Input Terminal (TRIG IN)

The terminal is used when the waveform generation start trigger is set to external (see

section 7.5).

Specifications
Input level: TTL
Input impedance: Approx. 10 kQ
Allowable input level range: 0to 5.5V
Connector type: BNC

IM 703150-01E
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10.2 External Clock Input

A CAUTION

Only input signals that meet the specifications below. Otherwise, excessive
voltage may damage the VB800O.

External Clock Input Terminal (CLOCK IN)
CLOCK
ey
The terminal is used when applying a clock signal externally (see section 7.4).

Specifications

Input frequency: 128 kHz to 100 MHz
Input level: ECL

Input impedance: 5 kQ or more
Allowable input level range: -5.5t0 +0.0 V
Connector type: BNC

Note

When the external clock input of the VB8000 is used, the signal received from the external
clock input terminal is valid starting with the rising edge of the third clock cycle.
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10.3 External Clock Output

A CAUTION

Do not apply external voltage to the CLOCK OUT connector. This may cause
damage to the VB8000.

External Clock Output Terminal (CLOCK OUT)

When using the internal clock, clock frequency at the specified frequency (clock
frequency) is output. When using an external clock, the external clock signal is output.
For selecting the internal/external clock, see section 7.4.

Specifications

Output level: ECL (open termination)
Output impedance: 50 Q
Connector type: BNC

Circuit Diagram of the Output Section

ECL
10E Series
| 51Q
330 Q
5.2V
Note

Synchronized operation using the external clock output is possible. For details on
synchronized operation of multiple waveform generators, see section 1.9.

IM 703150-01E
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10.4 10-MHz Reference Signal Input

A

CAUTION

Only input signals that meet the specifications below. Otherwise, excessive
voltage may damage the VB800O.

10-MHz Reference Signal Input Terminal (L0OMHz REF IN)

Specifications

10MHz REF

/\\

The terminal is used when applying a 10-MHz reference signal externally (see section
7.3).

Input frequency: 10 MHz = 50 ppm
Input level: 0 dBm to 10 dBm
Input impedance: 50 Q

Input coupling: AC

Maximum input voltage: 3 Vrms and 6 Vpeak
Connector type: BNC

Note

Synchronized operation using the 10-MHz reference signal input is possible. For details on
synchronized operation of multiple waveform generators, see section 1.9.

10-4
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10.5 10-MHz Reference Signal Output

A

10-MHz Reference

Specifications

CAUTION

Do not apply external voltage to the REFERENCE OUT terminal. This may
cause damage to the VB8000.

Signal Output Terminal (10MHz REF OUT)

10MHz REF

AN\
.

When using the internal 10-MHz reference signal, the internal reference signal is output.
When using an external 10-MHz reference signal, the external reference signal is output.
For the procedure in selecting the internal/external reference clock, see section 7.3.

Output frequency: 10 MHz £ 1 ppm

Output level: TTL
Output impedance: Approxmately 50 Q
Connector type: BNC

Circuit Diagram of the Output Section

5V CMOS 50 Q

Note

Synchronized operation using the 10-MHz reference signal output is possible. For details on
synchronized operation of multiple waveform generators, see section 1.9.

IM 703150-01E

10-5

=
H

O/l Areljixny



10.6 Digital Output

A CAUTION

Do not short the DIGITAL OUT terminal or apply external voltage to it. This may
cause damage to the VB8000.

Digital Output Terminal (DIGITAL OUT)

1

e

Il

DIGITAL
(A 35

(G

There is a digital output terminal for each OUTPUT. The waveform data are output using
a 14-bit digital signal for | and Q independently. In addition, the clock signal is output

differentially.
Specifications
Output level: 3.3V CMOS
Output impedance: 75 Q
Connector type: 2.54-mm pitch 20-pin 2-row pin header for | and Q

HIF3 Series made by HRS, FRC5 Series made by DDK, and
PS Series made by JAE.

Number of connectors: 2/4/6/8 (Corresponds to OUTPUTL1 through 4. The number
of connectors varies depending on the model.)

Connector pin assignment: Unbalanced (single-ended), see table below.

Pin No. Signal Name Pin No. Signal Name
1 GND 11 bit5

2 CLOCK-P* 12 bit6

3 GND 13 bit7

4 CLOCK-N? 14 bit8

5 GND 15 bit9

6 bit0™3 16 bit10
7 bitl 17 bit11
8 bit2 18 bit12
9 bit3 19 bit13"3
10 bit4 20 GND

*1 Outputs the clock signal using positive logic.
*2 Outputs the clock signal using negative logic.
*3 bit0: LSB and bit13: MSB
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10.6 Digital Output

Cable
A dedicated cable (Model: 703171) is sold separately.

Circuit Diagram of the Output Section and the Recommended Input Circuit Diagram

Output circuit

3.3V CMOS 3.3V CMOS

> A N : [
o |
; l Digital output cableJ] ; l

R: Input impedance at the receiving end 1 kQ or more
C: Input capacity at the receiving end 15 pF or less

Recommended input circuit

C R

|

Timing Chart

CLOCK-P

CLOCK-N \

DATA

Approx.4to 6 ns
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10.7 Event Output

A CAUTION

Do not apply external voltage to the EVENT OUT terminal. This may cause
damage to the VB8000.

Event Output Terminal (EVENT OUT)

/)
ouT

There is an event output terminal for each OUTPUT.

Event data are 1-bit data that are synchronized to the 14-bit waveform data. When
creating the waveform data, two sets of event data that are synchronized to the | and Q
waveform data are created.

Specifications

Output level: 3.3V CMOS
Output impedance: 50 Q
Connector type: BNC

Number of connectors: 2/4/6/8

Circuit Diagram of the Output Section

3.3V CMOS 50Q
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10.8 Trigger-Ready Output

CAUTION

Do not apply external voltage to the TRIG READY terminal. This may cause
damage to the VB8000.

Trigger-Ready Output Terminal (READY OUT)

When the waveform generation start trigger is set to external, a signal indicating that it is

ready to receive triggers is output. A high TTL level signal indicates the external trigger
receive ready state.

In addition, when operating multiple waveform generators in sync, the signal can be
applied to the external start trigger input of lower slave units.
For details on synchronized operation of multiple waveform generators, see section 1.9.

Specifications

Output level: TTL
Output impedance: 50 Q
Connector type: BNC

Circuit Diagram of the Output Section

5V CMOS 50 Q
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Chapter 11 Troubleshooting and Maintenance

11.1 Troubleshooting

Counter Action for Errors
« If amessage is displayed on the screen, read the succeeding pages.
« If servicing is necessary, or if the instrument is not operating correctly after performing

the corrective actions below, contact your nearest YOKOGAWA dealer.

Description Probable Cause Corrective Action Reference
The power does not Using a power supply outside the ratings. Use a correct power supply. 3-5
turn ON.
Nothing appears onthe  The LCD backlight is OFF. Turn ON the LCD backlight. 9-2
screen.
The display is odd. The system is abnormal. Reboot the system. 3-6
Cannot operate the keys. Message is displayed. Press the ESC key to clear the message. 3-11
The keys are in shift mode (alphabet Press the SHIFT key to turn OFF the LED 2-1
entry mode) when entering decimal of the SHIFT key.
values.
The VB800O0 is in the remote mode. Press the LOCAL key to enter the LOCAL 2-1
mode.
Others Perform a key test. 11.3 section
If the test fails, servicing is required.
Output waveform is odd.  Insufficient warm-up. Warm up the VB8000 for 30 minutes after 3-7
turning on the power.
Not calibrated. Perform a calibration. 11-8
Offset voltage is added. Check the offset voltage setting. 7.1 section
Others Initialize and/or perform a calibration. 3-7,11-8
If the output waveform is still odd,
servicing is required.
Cannot save data to the  The medium is not formatted. Format the medium. 8-1
specified medium. The medium is write-protected. Release the medium's write-protect. -
No more free space on the medium. Delete unneeded files or use a new -
medium.
Cannot change settings or The address of the VB8000 used by the  Match the address used in the program  Commu-
control the operation of program is different from the specified to the address of the VB8000. nication
the VB800O via the address. Interface
communication interface. The interface is not used in a way that Use it in a way that conforms to the User’s
conforms to the electrical or mechanical  specifications. Manual
specifications of IEEE St'd 488-1978.
IM 703150-01E 11-1
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11.2 Messages

Error Messages

An message may appear while you are using the VB8000. This section will describe the
meanings of the messages and the corrective actions. If the corrective action indicates
servicing, please contact your nearest YOKOGAWA dealer.

In addition to the error messages below, there are communication error messages (0 to
500 and 912 to 915). These messages are described in the Communication Interface
user’s manual (separate manual).

Code Message Corrective Action

1001 Parameter error. There is a parameter error.

1002 Path name is too long. Path name is too long.

1003 Hostname is too long. Host name is too long. Use 40 characters or less.

1004 Password is too long. Password is too long. Use eight characters or less.

1005 lllegal date and time. Date/Time setting is not correct.

1006 Incorrect IP address. IP address is not correct.

1007 Waveform name is too long. Waveform name is too long. Use eight characters or less.

1008 Body waveform is not specified. Body waveform is not specified.

1009 Not enough memory in waveform memory. No free memory in waveform memory.

1010 Specified entry does not exist. The specified entry number does not exist.

1011 No more selections allowed. No more selections allowed.

1012 Entry not selected. Entry not selected.

1013 Cannot load files during waveform generation. Cannot load to the SDRAM during waveform generation.

1014 Selected waveform still not loaded. The selected waveform has not been loaded.

1015 Please enter a new name. Specify a new name.

1016 Device name has been selected. Device name has been selected. Select a file name.

1017 Fan stopped. Please turn power Off. Fan has stopped. Turn OFF the power immediately.

1018 Calibration error. Calibration error.

1019 Load Error in Outputl. Error in loading to the waveform memory of Outputl.
Check the waveform data that caused the error.

1020 Load Error in Output2. Error in loading to the waveform memory of Output2.
Check the waveform data that caused the error.

1021 Load Error in Output3. Error in loading to the waveform memory of Output3.
Check the waveform data that caused the error.

1022 Load Error in Output4. Error in loading to the waveform memory of Output4.
Check the waveform data that caused the error.

1023 Load Error in Outputl/2. Error in loading to the waveform memory of Output1/2.
Check the waveform data that caused the error.

1024 Load Error in Outputl/3. Error in loading to the waveform memory of Output1/3.
Check the waveform data that caused the error.

1025 Load Error in Outputl/4. Error in loading to the waveform memory of Output1/4.
Check the waveform data that caused the error.

1026 Load Error in Output2/3. Error in loading to the waveform memory of Output2/3.
Check the waveform data that caused the error.

1027 Load Error in Output2/4. Error in loading to the waveform memory of Output2/4.
Check the waveform data that caused the error.

1028 Load Error in Output3/4. Error in loading to the waveform memory of Output3/4.
Check the waveform data that caused the error.

1029 Load Error in Outputl/2/3. Error in loading to the waveform memory of Output1/2/3.
Check the waveform data that caused the error.
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11.2 Messages

Code Message Corrective Action
1030 Load Error in Outputl/2/4. Error in loading to the waveform memory of Output1/2/4.
Check the waveform data that caused the error.
1031 Load Error in Output1/3/4. Error in loading to the waveform memory of Output1/3/4.
Check the waveform data that caused the error.
1032 Load Error in Output2/3/4. Error in loading to the waveform memory of Output2/3/4.
Check the waveform data that caused the error.
1033 Load Error in Outputl1/2/3/4. Error in loading to the waveform memory of Output1/2/3/4.
Check the waveform data that caused the error.
1034 Incorrect file extension. File name extension is invalid.
1035 Lithium battery voltage low. Lithium battery voltage is low.
1036 File changed. Please re-register. File has been changed. Re-register.
1100 An error occurred during file operation. An error occurred during file operation.
1101 Incorrect path name. Path name is invalid.
1102 Floppy disk not inserted. Floppy disk is not inserted.
1103 Specified SCSI device not found. The specified SCSI device does not exist.
1104 Storage media is defective. Storage media is defective.
1105 File not found. The specified file does not exist.
1106 Floppy disk is write-protected. Floppy disk is write-protected.
1107 Floppy disk was changed. Floppy disk has been changed.
1108 Path name already exists. Path name already exists.
1109 File name already exists. Cannot create the file because the same file name already
Could not create new file. exists.
1110 Reserved file name or illegal character. Specified a reserved file name or an illegal character.
1111 Directory is full. No more files can be created. The directory entry is full.
No more files can be created.
1112 Insufficient space for creating a file. Not enough free space to create a file.
1113 Can't delete directory. Directory not empty. Attempted to delete a directory containing files or child
directories.
1114 File is write-protected. File is write-protected.
1115 Formatting Error. Disk format error.
1116 Can't write to a read only file. Cannot write to a read-only file.
1117 Input path name is a file. The specified path name is a file.
Please enter a directory name. Specify a directory name.
1118 Input path name is a directory. The specified path name is a directory.
Please enter a file name. Specify a file name.
1119 Input path name is a volume label. The specified path name is a volume label.
Please enter a directory or file name. Specify a directory name or a file name.
1120 Can't find directory. Cannot find the directory.
1121 End of file. Reached the end of the file.
1122 File size is 0. File size is 0.
1123 Can'’t open system file. Cannot open a system file.
1124 Can’t open hidden file. Cannot open a hidden file.
1125 Can't open volume label. Cannot open a volume label.
1126 Requested number of bytes incorrect. Requested number of bytes is incorrect.
1127 Can’t move file pointer outside file range. Attempted to move the file pointer outside the file range.
1128 Opened with read only file. Read-only file.
1129 Current directory not set. Current directory has not been specified.
1130 Invalid key. File key is invalid.
1131 Can't set volume label. Cannot set the volume label.
1132 Incorrect volume size. Volume size is invalid.
1133 Too big to save to floppy/hard disk. The total volume size is greater than the medium size.
1134 Wrong medium. Select hard disk. The specified medium is not a hard disk.

IM 703150-01E
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11.2 Messages

Code Message Corrective Action
1135 File access error. Other file access error.
1136 Unexpected file format. Unexpected file.
1200 Flash ROM : Erase error. Error occurred in clearing the flash ROM. Servicing required.
1201 Flash ROM : Write Error. Error occurred in writing to the flash ROM. Servicing required.
1202 Flash ROM : Verify Error. Verify error occurred while writing to the flash ROM.
Servicing required.
1250 Ethernet : Internal loop back error. Transmission error occurred during internal loopback.
Servicing required.
1251 Ethernet : Internal loop back error. Transmission error occurred during internal loopback.
Servicing required.
1252 Ethernet : Internal loop back error. Transmission error occurred during internal loopback.
Servicing required.
1253 Ethernet : Internal loop back error. Transmission error occurred during internal loopback.
Servicing required.
1254 Ethernet : External loop back error. Transmission error occurred during external loopback.
Servicing required.
1255 Ethernet : External loop back error. Transmission error occurred during external loopback.
Servicing required.
1256 Ethernet : External loop back error. Transmission error occurred during external loopback.
Servicing required.
1257 Ethernet : External loop back error. Transmission error occurred during external loopback.
Servicing required.
1258 Ethernet : No response from DHCP server. No response from the DHCP server.
1259 Ethernet : Can'’t find LAN controller. Cannot detect the LAN controller. Servicing required.
1260 Ethernet : LAN controller is busy. LAN controller is busy.
1261 Ethernet : Parameter setting error. The Ethernet configuration parameter is invalid.
1300 Frequency of master clock is outside Specified a clock frequency outside the allowed range.
allowable range.
1301 Frequency of master clock is outside Specified a clock frequency outside the allowed range.
allowable range.
1302 Frequency of master clock is outside Specified a clock frequency outside the allowed range.
allowable range.
1303 Please stop waveform generation before Cannot execute while waveform generation is in progress.
changing settings. Stop waveform generation.
1304 Error occurred while starting the clock. Start execution error occurred.
Check external clock and reference. Check the external clock and reference.
1305 Can'’t find 10 MHz input. Cannot detect the 10-MHz input.
1306 Can't find 10 MHz reference. Cannot detect the 10-MHz reference.
1307 Can't find external clock. Cannot detect the external clock input.
1308 External clock found. Detected the external clock input.
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11.3 Self-Test

Function

Memory test

Tests whether the memory that is used inside the VB800O0 is operating properly. If [OK]
is displayed, the memory is operating properly. If not, contact your nearest YOKOGAWA
dealer.

Keyboard

Tests whether the control panel keys are operating properly. If the corresponding key
graphic on the LCD screen is highlighted when the key is pressed, the key is operating
properly. For the SHIFT key, if the LED turns ON/OFF each time the key is pressed, it is
operating properly. While the test is in progress, the LEDs for LOCAL, START/STOP,
and OUTPUT blinks in order. If it is abnormal, contact your nearest YOKOGAWA dealer.

Floppy disk (FDD)
Performs a floppy disk test. If [OK] is displayed, the floppy disk is operating properly. If
not, change the floppy disk.

Hard disk (HDD)

Tests whether the hard disk that is used inside the VB800O is operating properly. If [OK]
is displayed, the hard disk is operating properly. If not, contact your nearest
YOKOGAWA dealer.

LAN
Performs an Ethernet loopback test. If [OK] is displayed, it is operating properly. If not,
contact your nearest YOKOGAWA dealer.

Note

Perform the loopback test after connecting the VB8000 to the network.

IM 703150-01E
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11.3 Self-Test

Procedure
Displaying the self-test menu
1. Press .
2. Press the [SelfTest] soft key to display the self-test screen.
[__Hisc____] [_SelfTest___|
GPIB/Serial Hemory
;CP/IP Setting I Keyboard
Date/Tine ' m
selTust .
Calibration
- ”” Next(1/2) | - ””
Executing the memory test
3. After step 2, press the [Memory] soft key.
4.  Press the [Execute] soft key to execute the memory test.
2000,-08-24 16:35:42
[_SelfTest__] [___Femory____]
‘ Hemory ‘:’”” ETOP | Exe:uﬂ ‘:’””
Keyboard = |||| :i P;tggég Hx:anurgkcheck >
Pou | Heddling : 114 JE—
T ||Em g e
N| Meddling : OK 1
Il H ]
HBD =’|||| — g ROM Check : OK
ATT —
" Phase . : 1Ba.0(de.q) O.B(de.q) O.B(de.g) 0.0(-1&.5]) —
(= T N Ll
Offset
Fine-1 : 8.6(nV) 0.0(nV) 0.6(nV) 0.6(nV)
i [ sy | Chmn o camegm o epen i
Fitter | dm  eme  awn e
I Next(1/2) | - ”” vt n”mmi“mu; oft oft oFt - ||||
Executing the keyboard test
5.  After step 2, press the [Keyboard] soft key.
6 Press the [Execute] soft key. A keyboard appears on the screen.
7.  Press each key to execute the keyboard test.
8 Press the ESC key twice to exit the keyboard test.
2000,16.,36 11:20:04
[_selfTest__] [__¥egboard___]
* Hemory ‘='”” \ETOP | Exe:uﬂ ‘='””
Keyboard = ”” z:: < KeyBoard Test > ey
Pou o —| J—
] R [ | ]
w || [=1I g o e -
N
(] H e e =
HBD = ”” — B —
| d o 2955 == —
Len =lll é%g E S =
F o o | | ] ]
- ”” Coa g o/ /3 1
I o | =M by =T
[
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11.3 Self-Test

Executing the floppy disk test
9.  After step 2, press the [FDD] soft key.
10. Press the [Execute] soft key to execute the floppy disk test.

2000/08/24 18:39:54
SelfTest, FOD,
‘ Henary = ”” STOP | Execute | = ””
Fre
Keyboard = ”” < FID Test >
Lab
P;u Read Test 0K
H
FID = ”” o[ vrite Test ¢ o
N| Fo Type : 0K —
[ H
= |lem — |
Delay : occlk) o(clk) o(c1k) o(clk)
ATT : 0.1(dB) 0.1(dB) 0.0(dB) 0.0(dB)
] Phase 180.0(deg)  0.0(deg)  0.0(deg)  ©0.0(deg)
LeN =l 1Q Gain : 0.002) 0.002) 0.000) 0.000) =Ill
Quadrature : 0.0(deg) 0.0(deg) 0.08(deg) 08.08(deqg)
Dffset
Fine-I : 0.0(n0) 0.0(1V) 0.0(10) 0.0(ny)
=l q : 0.0(nV) 0.0(nV) 2.0(nV) 0.0(n0) =1lll
Coarse-1 : onu) onu) onu) a(mi)
q : onu) omnu) omnv) a(mi)
Filter H 36MHZ 6MHZ 6MHZ 6MHZ
| Next (1,2) | = ”” Dig-Out H on Off Off Dff = ””
Format : OffsetBinary
Executing the hard disk test
11. After step 2, press the [HDD] soft key.
12. Press the [Execute] soft key to execute the hard disk test.
2000/08,24 18:40:12
[SelfTest__| 10—
‘ Hemory = ”” STOP Execute = ””
Fre
Keyboard = ”” < HID Test >
Lab
Fou | HOD Check 0¥
| R —
- ||Em ;
N —
H H
HID = ”” - Body  :
Delay : accik) accik) occik) acclk)
ATT H 0.1(dB) 0.1(dB) 0.0(dB) 0.6(dB)
] Phase 180 .0(dey) 0.0(deg) 0.0(dey) 0.00deg)
LeN = |||| 140 Gain : 0.002) 0.004) 0.000) 0.002) = ||||
Quadrature: 9.0(deg) 0.0(deg) 0.0(dey) 0.0(deq)
Offset
] Fine-1 : 0.0(n0) 0.0(nV) 0.0(nV) 0.0(ny) ]
- ”” - 0.0(nv) a.0(mv) a.0(mv) 0.6(mY) - ””
Coarse-1 a(nu) a(mu) a(mu) a(my)
- amu) omnu) omnu) o(ny)
Filter J0HHz 6HHz 6HHz 6HHz
I Next(1,2) | - |||| Dig-Out : on oFF oft oft - ||||
Format : OffsetBinary
Executing the loopback test
13. After step 2, press the [LAN] soft key.
14. Press the [Execute] soft key to execute the loopback test.
2000,08,24 18:41:37
[_SeifTest__] AN,
‘ Hemory = ”” STOP | Execute = ”” j
| o
Fre g—
Reyboard = ”” Loop Back Test : OK m =
Lab 9}
Pou (%)
H R >
- |lEm | 2
N — S
H H =
w|lmm — | & E
Delay a(clk) a(clk) o(clk) o(clk)
T 0.1(dB) 0.1(dB) 0.0(dB) 9.0(dB) o
] Phase 180.0(deg)  ©.0(deg)  0.0(deg)  0.0(deg) 5
LeN = |||| 10 Gain : 0.002) 0.000) 0.002) 0.000 = |||| a
Quadrature: 0.0(deg) 0.0(deg) 0.00dey) 0.00deg)
Dffset z
Fine-1 0.0(nV) a.0(mu) 0.0(mu) 0.9(mny)
=l E 0.0(nv) 0.0(nV) 0.0(nV) 0.0(n0) =1lll <)
Coarse-1 a(nV) LI 0lmi) BlnV) S
-a atnt) o(ny) o(ny) omnu) —
Filter 30HHz 6HHz HHz HHz o
| Next (1/2) | = ”” Dig-Out H on Off Off Off = ”” =}
Format : OffsetBinary Q
>
O
D
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11.4 Calibration

Function

Procedure

Performs calibration on the items below. Perform calibration when you wish to output

accurate waveforms.

Gain
Offset

If the calibration completes successfully, nothing appears on the screen. If it fails, an
error list is displayed. If an error list is displayed, contact your nearest YOKOGAWA
dealer.

1.

3.

Press | msc |,

Press the [Calibration] soft key.
Press the [Execute] soft key to execute the calibration.

Hisc,

GPIB/Serial

u
[TCP/IP Setting

"
TCP/IP Info

Date/Tine

H
SelfTest

Calibration

T_Calibration,

Execute I

EEEEELE
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11.5 Replacing the Power Fuse

A WARNING

« To prevent the possibility of fire, only use a fuse with the specified rating
(current, voltage, and type).

* When replacing a fuse, always turn OFF the power switch and unplug the power
cord.

* Never short the fuse holder.

Specified rating

The VB8000 uses the following power fuse:
e Maximum rated voltage: 250 V

e Maximum rated current: 5A

* Type: Time lag
« Standard: VDE/SEMKO/UL/CSA/SEV certified
e Part No.: A1353EF

Replacement procedure

Replace the power fuse according to the procedure below.

1. Turn OFF the power switch.

2. Remove the power cord from the power connector.

3. Insert the tip of a flat head screwdriver in the dented section of the fuse holder on the
power connector side, pull it toward you, and remove the fuse holder.

. Remove the blown fuse that is attached to the tip of the fuse holder.

. Attach a new fuse to the fuse holder and attach the fuse holder back in the original
place.

(S0

The fuse inside the case cannot be replaced by the user. If you believe the fuse inside the
case is blown, contact your nearest YOKOGAWA dealer. The ratings of the fuse that is used
inside the case are shown below.

Location Max. Rated Voltage Max. Rated Current  Type Standard
Inlet 250V 3A Time lag UL/CSA certified

29uBUSIUR pue Builooyss|qnoJL
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11.6 Recommended Replacement Parts

The one-year warranty applies only to the main unit of the instrument (starting from the
day of delivery) and does not cover any other items. The replacement period for
expendable items varies depending on the conditions of use. Refer to the table below as
a general guideline.

Contact your nearest YOKOGAWA dealer for replacement parts.

Parts Name Recommended Replacement Period (Reference)
LCD backlight 25,000 hours

Cooling fan 30,000 hours

Backup battery 3 years

Built-in hard disk One year after purchase (data are excluded)

11-10
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Chapter 12 Specification

12.1 Performance Specifications

IQ Signal Output Section

Item

Specification

Number of channels

2 or 4 channels (differential output)
6 or 8 channels (single-ended output)

Waveform memory size

16 Mpoints or 64 Mpoints

Output resolution 14 bits

Output resistance (DC) 50+1 Q

Rated load 50 Q

Output range with 50 Q load —1.5to +2.5 V (ACpeak + DC offset)
3.0 Vp-p AC

With an open load -3.0 to +5.0 V (ACpeak + DC offset)

6.0 Vp-p AC

Attenuator accuracy’™ +0.2 dB

DC voltage offset
accuracy™

with 50 Q load +(specified value x 1%)+2 mV
With an open load *(specified value x 1%)+4 mV

Skew (between outputs)
Skew (between | and Q)

Within £2.0 ns (when smoothing filter is Through)
Within £2.0 ns (when smoothing filter is Through)

Smoothing filter
(-3 dB, nominal value)

Through (90 MHz), 30 MHz, 6 MHz

Reference Clock Section

Item

Specification

Frequency range

128 kHz to 100 MHz

Frequency resolution

1Hz

Frequency stability™

+1 ppm

Aging

+1 ppmlyear

*1 Under standard operating conditions (see page 12-6) after the 30-minute warm-up time has passed after calibration.
*2 Unser standard operating conditions (see page 12-6) after the 30-minute warm-up time has passed.
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12.2 Functional Specifications

Waveform Memory Section

Item Specification
Header data length Arbitrary number of points between 1 and (Installed memory size - body data length -256)
Body data length Arbitrary number of points between 1 and installed memory size

Waveform Output Control Section

Item Specification
Delay Arbitrary number of clock cycles between 0 and 262143
Start trigger Switch between internal and external

Waveform output sequence Output the header once and repetitively output the body or repetitively output only the body

Waveform Output Section

Item Specification

Output attenuator setting  +6.0 to —20.0 dB (resolution: 0.1 dB)
Output phase setting —180 to +180° (resolution: 0.5°)
Amplitude error setting —30 to +30% (resolution: 0.5%)
Phase error setting —30 to 30 ° (resolution: 0.5°)

DC voltage offset setting  —500 to +1500 mV (resolution: 1 mV)
(Common-mode)

DC voltage offset setting —100 to +100 mV (resolution: 0.2 mV)
(Differential)

Digital Output Section

Item Specification

Output format Switchable between 2’s complement and offset binary
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12.3 Auxiliary 1/O Specifications

Item

Specification

DOUT

Output level
Output impedance
Connector type

3.3V CMOS level
Approx. 75 Q
PS Series by JAE

EVENT OUT O, 1 Output level 3.3V CMOS level
Output impedance 50 Q
Connector type BNC

Clock input Input frequency 128 kHz to 100 MHz
Input level ECL
Input impedance 5 kQ or more
Allowable input level range -—-55Vto+0V
Connector type BNC

Clock output

Output level
Output impedance
Connector type

ECL (Use at open termination)
50 Q
BNC

10-MHz reference input Input frequency 10 MHz + 50 ppm
Input level 0 dBm to 10 dBm
Input impedance 50 Q
Input coupling AC
Allowable input level range 3 Vrms and 6 Vpeak
Connector type BNC

10-MHz reference output  Output frequency 10 MHz = 1 ppm
Output level TTL
Output impedance Approxmately 50 Q
Connector type BNC

External start trigger input Input level TTL
Input impedance 10 kQ
Allowable input level range OVto55V
Connector type BNC

Trigger-ready output Output level TTL
Output impedance 50 Q
Connector type BNC

IM 703150-01E
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12.4 Display Section Specifications

Item

Specification

Display

6.4” color TFT LCD

Display screen size

130.6 (H) x 97.0 (H) [mm]

Total number of pixels

640 x 480

*  The LCD screen may be 0.02% defective with respect to the total number of pixels.

12.5 Serial (RS-232) Interface Specifications

Item

Specification

Connector type

D-sub 9-pin

Electrical specifications

Conforms to EIA RS-232

Connection format

Point-to-point

Communication format

Full-duplex

Synchronization

Start-stop synchronization

Baud rate

Select from the following:
1200/2400/4800/9600/19200/38400

Functional specifications

SH1, AH1, T5, LA, SR1, RL1, PPO, DC1, DTO, and CO

12.6 GP-IB Interface Specifications

Item

Specification

Electrical and mechanical
specifications

Conforms to IEEE St'd 488-1978 (JIS C1901-1987)

Functional specifications

SH1, AH1, T5, L4, SR1, RL1, PPO, DC1, DTO, and CO

Protocol Conforms to IEEE St'd 488.2-1987

Code ISO (ASCII) code

Mode Addressable

Address Specify a talker/listener address between 0 and 30

Clear remote mode

Clear remote mode using the LOCAL key

12-4
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12.7 Ethernet Interface Specifications

Iltem Specification
Number of communication 1
ports
Electrical and mechanical Conforms to IEEE802.3
specifications
Media system Ethernet (LOBASE-T)
Transmission speed 10 Mbps
Communication protocol ~ TCP/IP
Services supported FTP server

DHCP
Connector type RJ-45 connector

12.8 Built-in Floppy Disk Drive Specifications

Item Specification

Number of drives 1

Size 3.5”

Size 640 KB/720 KB/1.2 MB/1.44 MB

12.9 Built-in Hard Disk Specifications

Iltem Specification
Number of drives 1
Size 10 GB (IBM format)

IM 703150-01E 12-5
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12.10 General Specifications

Item

Specification

Standard operating
conditions

Ambient temperature 23+5°C
Ambient humidity 55+10%RH
Error in supply voltage and frequency within 1% of rating

Warm-up time

At least 30 minutes

Storage conditions Temperature —20to 60°C

Humidity 20 to 80%RH (no condensation)
Operating conditions Temperature 5to 40°C

Humidity 20 to 80%RH (no condensation)

Storage altitude

3000 m or less

Operating altitude

2000 m or less

Rated supply voltage

100 to 120 VAC/220 to 240 VAC (auto switch between 100 V and 200 V systems)

Permitted supply voltage
range

90 to 132 VAC/180 to 250 VAC

Rated supply voltage 50/60 Hz
frequency
Allowable supply voltage 48 to 63 Hz

frequency range

Power fuse

250 V/5 A time lag, VDE/SEMKO/UL/CSA/SEYV certified

Maximum power
consumption

300 VA or less

Withstanding voltage

1.5 kVAC for one minute

(between power supply and case)

Insulation resistance

10 MQ or more (500 VDC)

(between power supply and case)

External dimensions
(details on the next page)

426 mm(W) x 176 mm(H) x 450 mm(D)
(excludes the handle and other projections)

Weight

Approx. 16 kg (for Model 703150-648)

Instrument’s cooling
method

Forced air cooling

Installation position

Horizontal (however, the stand can be used)

Battery backup

Setup information and clock are backed up with the internal lithium battery
Battery life Approx. 5 years (at ambient temperature of 23°C)

Standard accessories

« Power cord 1 piece

« Power fuse (attached to the fuse holder)

¢ Rubber hind feet 1 piece

¢ user's manual 1 piece (this manual)
¢ Communication Interface user's manual 1 piece

¢ File Conversion Utility Software for VB8000 user’s manual 1 piece

« Floppy disk for installing the File Conversion Utility Software for VB8000 1 piece

12-6
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12.11 External Dimensions

Unit: mm

Rear View
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If not specified, the tolerance is £3%. However, in cases of less than 10 mm, the

tolerance is £0.3 mm.
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