®
ADVANTEST CORPORATION

R4262

SYNTHESIZED SIGNAL SOURCE

INSTRUCTION MANUAL

MANUAL NUMBER FOE-8370693A01

@ 1991 ADVANTEST CORPORATION First printing May 7, 19871

All rights reserved. Printed in Japan







No. ESI00
Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due 10 incorrect or inappropriate use of this instrument.

Tf the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels arc applicd Lo Advanltest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phonc number arc listed at the end of this manual.

Symbols of those warning labels arc shown below together with their meaning.

DANGER: Indicales an imminently hazardous situation which will resull in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product,

* Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

ry.

+ Usc a power cable raled lor the voltage in question. Be sure however Lo use a power cable

conforming to safety standards of your nation when using a product overseas,
*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then

insert the plug as [ar as it will go.

*  When removing the plug [rom the electrical oudet, [irst turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

« Before turning on the power, be sure to check that the supply voltage matches the voltage
requircments of the instrument.

« Connect the power cable to a power outlet that is connected to a protected ground terminal,
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal.

* Be sure 10 usc [uses rated lor the vollage in question.

+ Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
50, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  When the product has venlilation outlets, do not stick or drop metal or casily [lammable ob-
Jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.,

*  When connecting the product to peripheral equipment, turn the power off.

+ Caution Symbols Used Within this Manual

Symbols indicating ilems requiring caution which arc used in this manual are shown below (o-
gether with their meaning.

DANGER: Tndicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicalcs an ilem relating (o possible damage 1o the product or instrument or relat-
ing to a restriction on operation.

* Safety Marks on the Product

The following safety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ 1 Prolective ground (carth) terminal.
? : DANGER - High vollage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life
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The following parts used in the instrument are main parts with limited life.

Replace the parts listed below belore their expected lifespan has expired 1o maintain the perlor-
mance and function of the instrument.

Note that the estimated litespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how elten the instrument is used.
The parts inside are not user-replacecable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may usc parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.



Safety Summary

Main Parts with Limited Lile

Part name Life
Unil power supply 5 years
Fan motor 5 years
Electrolylic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below,

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unil is perlormed with the memory disk turning at a
high speed. Tt is a very delicate process.

Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An arca away [rom shock or vibralions.

An area free from moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions, Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be surc disposc of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4) Other
Liems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:
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An area free from corrosive gas

An area away from direct sunlight

A dust-free area
An area tree from vibrations

Altitude of up to 2000 m

Direct sunlight

C Corrosive

=RCY

o e e P P P e P P

Vibration

Figure-1 Environmental Conditions

Operating position

A clear space of 10 cenlimeters or more
must be kept around the air vents.

The instrument must be used in a hor-
izontal position.

Front.

A cooling fan, which prevents the in-
ternal temperature from rising, is
cquipped with the instrument.

The air vents on the case must be un-

blocked.

Figure-2 Operating Position

Storage position

Fromt

This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable,
-Pay special altention not o fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and

the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand vollage (over-vellage) category 11 delined by IEC60364-4-443
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable

type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option numbcr)
PSE: Japan 125 Val7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 fo) Angled: AD1412
Malerial Salcly Law
UL: United States of America 125 Vat7 A Straight:  A01403
Black (Option 95)
' CSA: Canada 2men) Angled: AQ1413
CEE: Europe 250 Val6 A Straight: ~ A01404
DEMKQO:; Denmark Gray (Option 96)
NEMKO: Norway 2m (610) Angled: ADl414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQ:  Finland
SEMEKQ: Sweden
SEV: Swilzerland 250 Val6 A Straight: ~ A01405
Gray (Option 97)
2m (610) Angled: ADI1415
SAA: Australia, New Zcaland 250 Valg A Straight:  A01406
Gray {Option 98)
@ @ 2 m (6 fo) Angled: -
BS: United Kingdom 250V at6 A Straight:  AD1407
Black {Option 99)
B2U= 2m (6 ) Angled:  A01417
L ]
O
CCC:China 250 vVall0A Straight:  A114009
Black {Option 94)
2m (6 ft) Angled: Al14109
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1.1 Structure of This Instruction Manual

1. GENERAL

1.1 Structure of This Instruction Manual

1. General Information

2. Panel Description

3. Operating

Procedure

4, GPIB Interface

5. Operating

Principle

6. Specifications

APPENDIX

Provides general product information and the procedure and
cautions in setting up and powering on. Read through this
section before operation.

Describes the individual parts of the front and rear panels.

Describes basic and detailed operating procedures.

Describes a procedure of controlling the R4262 from the
external controller with the GPIB.

Describes the operating principles for the individual blocks of
the R4262.

Describes the specifications and supplemental characteristics
for the individual parts.

Provides a message list, GPIB command list, operation map,
etc.
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1.2 Genoral Information

1.2 General Information

(1)

2

General Information on R4262

The R4262 Synthesized Signal Source is Advantest’s unique signal generator (SG) that
provides the combined functions of a highpurity standard signal generator based on the
frequency synthesize system and an analog sweep signal generator. The basic features of
the R4262 are described below.

The R4262 allows wide and accurate frequency settings, i.e.a carrier wave frequency range
of 100kHz to 4.5GHz and a resolution of 0.1Hz.

It assures an absolute accuracy of * 1dB for its amplitude of —120dBm or mors.

it realizas an extremely high signal purity, i.e. the SSB phase/noise characteristics of
—~137dBc/Hz (offset of 10kHz) and non-harmonic spurious of —90dBc (carrier wave
frequency of 62.6MHz to 1GHz : off-carrier of 10kHz or more) with a carrier wave frequency
of 1GHz.

Besides these basic features, the R4262 provides a wide variety of features such as
amplitude modulation (AM), frequency modulation (FM), WIDE FM, phase modulation, pulse
modulation, BPSK, phase sweep, level sweep, analog frequency sweep, digital frequency
sweep, etc. As such, it is applicable to research and development in pseudo-microwave
radiocommunication and performance evaluation and characteristics test in mobile
radiocommunication, satellite communication, electronic navigation marine satellite
communication, etc.

Further, the R4262 provides enhanced memory and standard GPIB features, which support
measurement simplification and automatic measuring system formation.

Accessories

TR45101 Wide FM Driver

Combined with the R4262, this FM driver allows wide-range frequency modulation that is
optimum for satellite broadcasting (BS) receiver setting and device testing.

By connecting the TR45101 output to the R4262 WIDE FM2, the maximum modulation rate
of 8.5MHz (option) and the maximum deviation of 28MHzp.p can be yielded.
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1.2 General Information

(3) Option

Option 08 : Rear Output

This option outputs RF signals from the rear panel. When this option is specified, any output
from the front panel is disabled.

Options 22 and 23 : Internal Reference Crystal Oscillator

These options improve the stability of the internal reference crystal oscillator for the R4262
to the values shown in tha table below :

Option 22 Option 23
Aging rate 2x10 -9/day §%10 -10/day
2%10 -8/month 1%X10 - 8month
Long-term stability 5% 10 -8/year 2X10 -8/year
Short-term stability +1x10 -8 +5%10 -9

Options 32, 42, and 44 : Power

These options change the source voltage of the R4262 (AC line) as follows:

Option 32 : 103VAC to 132VAC
Option 42 : 198VAC to 242VAC
Option 44 : 207VAC to 250VAC
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1.3 Praparation for Use

1.3 Preparation for Use

1.3.1 Visual Inspection and Accessories Inspection

First visually inspect the R4282 for any shipping damage.

Then inspect the standard accessories (listed in Table 1-1). i any shipping damage is detected,
contact the ATCE, any nearby Advantest office, or agent.

The telephone numbers of the ATCE and Advantest offices are listed at the end of this
instruction manual.

WARNING

To avoid hazardous electrical shock, do not power on the equipment if there are signs of
shipping damage to any portion of the equipment including its outer enclosure.

Table 1 - 1 Standard Accessorios

ftern name Type name [Stock number| Quantity Remarks
Power cable MP-43A 1
GDLS DFT-AMSA 2 I f Standard and Option 32
Fuse MDA-5A - n case of Standa ption
In case of Standard and Option 42 and
MDX-2.5A [DFT-AF2R5A| (2) 44
input/output
putioufpu Mi-02 1 BNC-BNC
cable
Output cable MI-04 1 N-N
Conversion
v JUG-201A-U 1 {N-BNC
adapter
Instruction JR4262 ] Japanese
manual ER4262 English

(Note) When placing additional orders for accessories, specify their type name (or stock number),
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1.3 Preparation for Use

1.3.2 Preparation for Use and General Instructions

{1) Power Requirements Confirmation

The standard and optional specifications for the power of the R4262 are shown in the table

below.

Confirm that there is no error in the source voltage to be used for the R4262.

Option Source voltage Source frequency
Standard AC 100V (90 to 110V)
Option 32 AC 120V (103 to 132V)
48 to 66H
Option 42 AC 220V (198 to 242V) z
Option 44 AC 240V (216 to 250V)

The source voltage for the R4262 is preset at the time of shipment to the value specified in
the purchase contract. This preset source voltage can be changed by readjusting the AC
LINE connector of the rear panel. When such change is desired after delivery, contact any
nearby Advantest office. Note that the fuse ratings differ for different source voltages.

1-6
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1.3 Preparation for Use

(2) Power Cable Connection

Confirm that the power switch on the front panel is off and then connect the attached power
cable to the AC LINE connector on the rear panel.

The attached power cable has three pins, one of which is a round shaped grounding pin in
the middle of its plug.

When using a 2-pin power cable, connect the attached 3-pin/2-pin power plug conversion
adapter AD9034 (KPR-18) to the 3-pin power cable. In this case, be sure to ground the
grounding pin of the equipment (see Figure 1-1 (a)) or the grounding terminal on the rear
panel.

The A09034 eonforms to the Electrical Appliance Regulation.

Because the two electrodes of the A09034 have different widths (A and B shown in Figure
1-1 (b)), insert the A0S034 into any appropriate AC power plug receptacle in the right
direction.

Should the A09034 not fit the AC power plug receptacle in use, substitute an optional
adapter KPR-13 for the AQS034.

A09034-

Grounding pin

3-pin plug
of power cable

To the main body
Ground this grounding pin. A09034

@ s)

Figure 1 - 1 3-pin/2-pin power plug conversion adapter

WARNING
To ensure safety of the equipment and its operator, be sure to ground its main body.

1-8 Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

1.3 Preparation for Use

(3} Power Fuse Raplacement

When replacing the power fuse, first turn off the power switch and remove the power cable
from the AC LINE connector.

Next slide to the left the plastic caver of the fuse box at the right of the AC LINE connector.
Then pull the lever marked “FUSE PULL" to this side, and the power fuse can be removed
(see Figure 1-2).

Be sure to observe the fuse specifications designated in the table below.

Standard and Option 32 5A (DFT-AF5A)

Options 42 and 44 |  2.5A (DFT-AF2R5A)

Figure 1 - 2 Power Fuse Replacement

(4) Operating Environment Considerations

@® The equipment should not be used in those places which are exposed to dust, direct
sunlight, or corrosive gas. It should be sued at ambient temperatures of 0 to 40C and
ambient humidities of 85 % or less.

@ The equipment should be installed in such a manner as not to intarrupt cooling air
blowing in from the right and left sides of the instrument and blowing off from the fan on
the rear panel.

@ The equipment is carefully designed to eliminate noise from the AC power line. However,
the equipment should be used in those placed which are free from noise to the greatest
possible degree. If it must be used in noisy places, noise should be eliminated with such
means as a noise filter.

@ The equipment should not be used in those places which are subject to vibrations.
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1.3 Preparation for Use

(6)

Storage and Shipment

Storage Environment

The equipment should be stored in a dry environment free from direct sunlight. The
following environmental limitations apply to both storage and shipment of the instrument:

Temperature range : —20T to + 60T
Humidity range I 20% to 80%

Shipment Considerations

if the equipment is being shipped, it should be packaged with the factory packaging material
used for delivery. If the factory packaging material has been lost, the following general
instructions should be used for repackaging with commercially available materials:

@ Wirap the equipment in such materials as vinyl,

@ Use a corrugated fibreboard container with a width of Smm or more. Place appropriate

shock absorbing material with a thickness of 50mm or more inside the container.

@ Use the shock absorbing material around sides of the instrument to provide firm cushion

and prevent movement in the container. Then, package the accessories with appropriate
cushoning material in the container. Close the container and fix its outside with packing
braids.

@ Mark the container with FRAGILE to ensure careful handling.
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1.4 Inspection before Request for Repair

1.4 Inspection before Request for Repair

if the equipment should fail to operate or make correct measurements, it should be inspected in
terms of the items listed in the table below before it is being returned for servicing. In no few cases,
a simple operational mistake or error will be detected as a result of the initial inspection. If the
equipment still fails to operate normally after the initial inspection, contact the ATCE or any nearby

Advantest office.

Trouble

Probable cause

Corrective action

The power will
not come on.

The power cable is
disconnected.

Insert the power cable into appropriate AC power
plug receptacle.

The fuse is blown.

Replace it with a rated fuse. [f the fuse melts
frequently during operation, confirm the
requirernents described in Section 1.3 and
contact the ATCE or any nearby Advantest
office.

The power cable receptacle
is not supplied with power.

Inspect the breaker and fuse box for the power
cable receptacle.

The fuse melts
often.

The preset source voltage is
not appropriate.

The standard source voltage for the equpment is
100VAC and can be changed to the optional
source voltages of 120VAC, 220VAC, AND
240VAC. If the commercial power supply in use
does not accept thase optional source voltages,
the fuse may meit.

The cooling fan will not run.

Confirm that there is no foreign matter blocking
the air hole of the fan.

The systern will
not start or will
stop during
operation.

The GPIB cable is
disconnected.

Connect the GPIB cable.

The GPIB address setting is
wrong.

Correct the GPIB address setting.

The GPIB address setting is
overlapping.

Correct the GPIB address setting.

The GPIB cable is too long.

Set the total length of the GPIB cable within 20m

1-9*
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2.1 Front Panel Description

2. PANEL DESCRIPTION

2.1 Front Panel Description

Figure 2-1 shows the front panel of the R4262 Synthesized Signal Source. This section describes
the individual parts of the front panel.

@ Power Switch

When 0’ is displayed on the power switch, the power is off and the STANDBY lamp
{green) at the right of the switch is on. When ’1’ is displayed on the power switch, the
power is on and the ON lamp (red) at the right of the switch is on. (Note that the
STANDBY lamp will not come on when the power cable is not connected to the AC LINE
plug receptacle.)

O ON

W ON

B STANDBY

[0 STANDBY

When the power is off When the power is on

@ Carrier Wave Frequency Display Lamps

The carrier wave frequency display lamps indicate the currently set carrier wave
frequency. When frequency sweep, offset frequency display, and relative frequency
display are specified, the display lamps listed in the table below will come on above the
carrier wave frequency display lamps.

Lamp Meaning
ASWP | Wide-band analog frequencies are swept,
D.SWP | Digital frequencies are swept.

+ AF Narrow-band analog frequencies are swept.

START | The displayed frequency indicates the start of sweep.
STOP | The displayed frequency indicates the stop of sweep.
CENTER | The displayed frequency indicates the center of sweep.
SPAN The displayed frequency indicates the span of sweep.

OFS Offset frequency display is specified.
REL Reilative frequency display is specified.
MKR Marker frequency display is specified.

241
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2.1 Front Panel Description

@ Freguency Digit Setting Keys

The frequency digit setting keys are used to set frequency digits. Any frequency digits set
with these keys can be incremented or decremented with the frequency digit adjustment
knob and the frequency step keys.

<1 Shifts frequency digits to the left.
-6—

HOLD . .. .

.. .. Shifts frequency digits to the right.

INC HI
When prassed after the Eé‘___:rl key, the frequency digit setting keys perform the following
functions ;

5t [ = OO Disables (holds) the frequency digit setting keys, frequency

HOLO digit adjustment knob, and frequency step keys.

HIFT ) . ) .
t] ..... Sets an increment step size for carrier wave frequencies.
NG

@ Frequency Digit Adjustment Knob

The frequency digit adjustment knob is used to increment or decrement the frequency
digits set with the frequency digit setting key. Turning this knob clockwise and
counterclockwise will increment and decrement the frequency digits, respectively.

® Frequency Step Keys

The frequency step keys are usually used to increment cor decrement by one the
frequency digits set with the frequency digit setting keys.

. ... Increments frequency digits by one.

. ... Decrements frequency digits by one,

HIFT
When the Ig_____| and keys are pressed to set an increment step size for carrier
wave frequencies, any f%%uency digits set with the frequency digit setting keys will be
incremented or decrometed by the set step size.
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2.1 Front Panel Description

® Ampiitude Display Lamps

The amplitude display lamps indicate the currently set amplitude. When amplitude sweep,
offset amplitude display, and relative amplitude display are specified, the displays listed in
the table below will be made above the carrier wave frequency display lamps.

Lamp Meaning

SWP Output level sweep is specified.

START | The displayed amplitude indicates the start of sweep.
STOP | The displayed amplitude indicates the stop of sweep.
SLOPE | The displayed amplitude indicates the slope of sweep.

OFSs Offset amplitude display is specified.
REL Reiative amplitude display is specified.

EMF Qutput level display is made in units of open ended
electromotive force.

@ Amplitude Digit Setting keys

The amplitude digit setting keys are used to set amplitude digits. Any amplitude digits set
with these keys can be incremented or decreamented with the amplitude digit adjustment
knob and the amplitude sted keys.

. ... Shifts amplitude digits to the left.

HOLD

. ... Shifts amplitude digits to the right.

INC

HIFT
When pressed after the Ié’:l key, the amplitude digit setting keys perform the following

functions :
SHIFT
Fdr<i1----- Disables (holds) the amplitude digit setting keys, amplitude digit
HOLD adjustment knob, and amplitude step keys.
SHIFT
..... Sets an increment step size for amplitudes.

® Amplitude Digit Adjustment Knob

The amplitude digit adjustment knob is used to increment or decrement the amplitude
digits set with the amplitude digit setting key. Turning this knob clockwise and
counterclockwise will increment and decrement the amplitude digits, respectively.
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2.1 Front Panel Dascription

@ Amplitude Step Keys

The ampiitude step keys are usually used to increment or decrement by one the
amplitude digits set with the amplitude digit setting keys.

.. .. Increments amplitude digits by one.
. ... Decrements amplitude digits by one.

HIFT
When the [*__]and [_= Jkeys are pressed to set an increment step size for amplitudes,
any amplitude digits set with the amplitude digit setting keys will be incremented or
decremented by the set step size.

@® Modulation Display Lamps

The modulation display lamps indicate the currently set modulation parameter, showing
the modulation frequency on their left half and the modulation depth (modulation
deviation) on their right half. When the "AM", "FM", "eM ", and "gSWP" modulations are
all off, the modulation display lamps will not come on. The modulation parameters (listed
in the table below) indicate the type of modulation, to which the modulation frequency
digit setting keys, modulation frequency digit adjustment knob, modulation
depth/modulation deviation digit setting key, and modulation depth/modulation deviation
digit adjustment knob will apply.

Lamp Meaning

AM AM parameter is specified.
FM FM parameter is specified.
g M @M parameter is specified.
o SWP | Phase sweep parameter is specified.

DEPTH { AM modulation depth parameter is specified.
DEV FM and eM medulation deviation parameters are specified.
SPAN Phase sweep span parameter is specified.
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2.1 Front Panel Description

@ Modulation Frequency Digit Setting Keys

The modulation frequency digit setting keys are used to set modulation frequency digits.
Any modulation frequency digits set with these keys can be incremented or decremented
with the modulation frequency digit adjustment knob.

. ... Shifts modulation frequency digits to the left.
HOLD
.. .. Shifts modulation frequency digits to the right.

HIFT
When pressed after the Ié':l key, the modulation frequency digit setting keys perform the
following functions :
HIFT

..... Disables {holds) the modulation frequency digit setting keys,
modulation frequency digit adjustment knob, and modulation
fraquency step keys.

® Modulation Frequency Digit Adjustment Knob

The modulation frequency digit adjustment knob is used to increment or decrement the
modulation frequency digits set with the modulation frequency digit setting key. Turning
this knob clockwise and counterclockwise will increment and decrement the modulation
frequency digits, respectively.

® Modulation Depth/Modulation Deviation Digit Setting Keys

The frequency depth/modulation deviation digit setting keys are used to set frequency
depth/modulation deviation digits. Any frequency depth/modulation deviation digits set
with these keys can be incremented or decremented with the frequency depth/modulation
deviation digit adjustment knacb.

. ... Shifts frequency depth/modulation deviation digits to the left.
HOLD

. ... Shifts frequency depth/modulation deviation digits to the right.

HIFT
Whan pressed after the Eg'::l key, the frequency depth/modulation deviation digit setting

kays perform the following functions:
IET

..... Disables (holds) the frequency depth/modulation deviation digit

HOLD setting keys, frequency depth/modulation deviation digit
adjustment knob, and frequency depth/modulation deviation
step keys.
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2.1 Front Panel Dascription

@ Modulation Depth/Modulation Deviation Digit Adjustment Knob

The frequency depth/modulation deviation digit adjustment knob is used to increment or
decrement the frequency depth/modulation deviation digits set with the frequsency
depth/modulation deviation digit setting key. Turning this knob clockwise and
counterclockwise will increment and decrement the fequency depth/modulation deviation
digits, respectively.

® Date Entry Keys

The data entry keys, or ten keys, are used to enter data for parameters selected with key
switches at their left. For example, when setting a carrier wave frequency to 2.4GHz and

setting an amplitude to -12 dBm, press the following keys:
+dBm
[Frequency| T2 | [ 1 [« [enz]

+dBm
favpmuoe | [7 ] [z | [wez]

The functions of the key switches are as follows:

..... Specifies setting of carrier wave frequencies with ten keys.
..... Specifies setting of amplitudes with ten keys.
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MODULATION

FREQ SWEEP

ART

PAN

-----

Specifies setting of AM depth with ten keys.
Turns on the AM display when it is off.

Specifies setting of FM deviation with ten keys.
Turng on the FM display when it is off. Specifies setting of oM
deviation with ten keys when pressed after the SHIFT key.

Specifies setting of modulation frequencies for modulations
specifisd by the modulation display with ten keys. Will not work
when AM, FM, and gM are all off.

Specifies setting of the start frequency for wide-band analog
and digital frequency swaeps.

Specifies setting of the stop frequency for wide-band analog
and digital frequency sweeps.

Specifies setting of the center frequency for wide-band analog,
narrow-band analog, and narrow-band digital frequency sweeps
with ten keys.

Specifies setting of the span of analog, narrow-band analog,
and narrow-band digital frequency sweeps with ten keys.

If wide-band analog, narrow-band analog, and narrow-hand digital frequency sweeps are
off, the kay switches concerning frequency sweep will come on when any one of them
that is used last is selected. {At the time of initialization, analog frequency sweep is on.)

AMPTD SWEEP

-

Sets of the start amplitude for the analog and digital amplitude
sweep function with ten keys.

Sets of the stop amplitude for the analog and digital amplitude
sweeop function with ten keys.

Sets of the slope of the analog and digital amplitude sweep
function with ten keys.

if both analog and .digital amplitude sweeps are off, the key swiiches concarning
amplitude sweep will come on when either one of them that is used last is selected. (At
the time of initialization, analog amplitude sweep is on.)
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® Modulation Setting Keys

The moedulation digit setting keys have the following functions:

Turns on the pulse modulation function.

Turns on the AM function. Enables the AM display and AM
frequency digit adjustment knob when pressed together with the
FM and oM keys.

=) Turns on the FM function. Enables the FM display and FM

BPSK frequency digit adjustment knob when pressed together with the
AM and PULSE keys. Turns on the BPSK modulation function
when pressed after the SHIFT key.

Turns on the oM function. Enables the eM display and oM

BESWP

frequency digit adjustment knob when pressed fogether with the
AM and PULSE keys. Turns on the phase modulation function
when pressed after the SHIFT key.

ks

Switches the modulation signal for the currently specified

WIDE FM1 modulation to an internal oscillator. Tums on Wide FM 1 when
pressed after the SHIFT key.

ﬁ .... Switches the modulation signal for the currently specified

WIDE FM2 modulation to an AC connection for external output. Turns on Wide
FM 2 when pressed after the SHIFT key.

EI% .... Switches the modulation signal for the currently specified

WIDE FM3 modulation to an DC connection for extarnal output. Turns on Wide
FM 3 when pressed after the SHIFT key.

l'mi'ffl .... Turns off the currently specified modulation function. Turns on the

modulation frequency digit adjustment knob for any other
madulation functions that are currently on.

ALL OFF Turns off all the modulation functions.

k

@ Special Modulation Display Lamp

The three special modulation display lamps indicate the following:

3 Indicates that phase sweep is on.
o) Indicates that BPSK modulation is on.
“"'85”“' . ... Indicates that any one of Wide FM 1, 2, and 3 is on.
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® GPIB Status Display Lamps and Local Switches

The four GPIB status display lamps indicate the control status of the GPIB.

O sra . ... Indicates that the equipment makes service request when the SRQ
can be sent.

Ok .. .. Indicates that the equipment has received talker addresses.

O usten . ... Indicates that the equipment has received listener addresses.

indicates that the equipment is being or has been remotely
controlled by an external controller.

O remote

When the REMOTE lamp is on, all the key switches and knobs on the front panel are
disabled. To release the REMOTE lamp, press the LOCAL key. (When "LOCAL
LOCKOUT" is specified, pressing the LOCAL key will not release the REMOTE lamp. In
this event, specify "LLOCAL" from an external controller.)

By pressing the LOCAL key after the SHIFT key, the GPIB address can be set for the

equipment.
® SHIFT Key
[S-Er] .. .. Used to operata the functions marked in blue above and below the
key switches on the front panel. This key is on when its inside
lamp is on.
@ RF Output ON/OFF Key
RF OUTPUT
ﬁF .... Tumns on and off the RF output. The RF output is on when the

lamp of this key is on.
@ Function/Memory Key Switches

The ten function/memory key gvﬂtchss (shownR below) perform different functions

depending on the settings of the [® and keys.
PRESET SAVE

FUNCTION/MEMORY

e o Y e e Y e [ o

A SWP D SWP SWpP SPCL BAND MKR SPCL PRGM SEQ

5[]

TIME MOD FUNCTION
RTIoN Switches the above ten key switches to function key switches for
PRESET performing functions marked below them.
AR Switches the above ten key switches to memory key switches for
SAVE saving data in memory of the number marked above them.
|ig:| |—YE_‘§-| .... Used to enter affirmative and negative answers to messages

displayed during function setting.
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The lamps above the ten key switches Qp to Q will go off when the corresponding
functions are initialized and come on when any changes are made to the corresponding
functions.

Message Window

The message window displays messages during function setting and in the event of error
occurrence.

Pulse Modulation Signal Input Terminal

Input voltage range : Oto BV
input threshold voltage level 158V

This terminal is used to input pulse modulation signals.

External AM Signal Input Terminal

Absolute maximum input voltage : 12V
Input voitage range - A"
Input impedance 1 100k

This terminal is used to input AM signals when the EXT AC AM and EXT DC AM
functions are set. When the EXT AC AM function is set, the Auto Gain Control (AGC)
circuit incorporated in the equipment will automatically calibrate the modulation depth to a
preset value if the peak-to-peak voltage of the input AM signal ranges from 0.9 to 1.1V.

When the EXT DC is specified, however, the modulation depth must be calibrated
rmanually by inputting an AM signal with a peak-to-peak voltage range of 1V + 1%. If the
input AM signal exceeds the above specified voltage limits for both the EXT AC and EXT
DC, the modulation display lamps will display the following:

Hi .... The input AM signal exceeds the upper limit of the peak-to-peak voltage
range.

Lo ... The input AM signal exceeds the lower limit of the peak-to-peak voltage
range.

To calibrate the modulation depth when either of the above displays appears, adjust the
amplitude of the input AM signat until the display disappears.
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&® External FM Signal Input Terminal

Absolute maximum input voltage : 12V
input voltage range - S A
Input impedance : 100k

This terminal is used to input FM signals when EXT AC FM and EXT DC FM functions are
set. When the EXT AC FM function is set, the Auto Gain Control (AGC) circuit
incorporated in the equipment will automatically calibrate the modulation deviation to a
preset value if the peak-to-peak voltage of the input FM signaf ranges from 0.9 to 1.1V,
When the EXT DC is specified, however, the modulation deviation must be calibrated
manually by inputting an FM signal with a peak-to-peak voltage range of 1V +1%. If the
input FM signal exceeds the above specified voltage limits for both the EXT AC FM and
EXT DC FM functions, the modulation display lamps will display the following :

Hi .... The input FM signal exceeds the upper limit of the peak-to-peak voltage
range.

Lo ... The input FM signal exceeds the lower limit of the peak-to-peak voltage
range.

To calibrate the modulation deviation when either of the above displays appears, adjust
the amplitude of the input FM signal until the dispiay disappears.

The external FM signal input terminal can also be used to input external oM signals.

@ Wide-band FM Signal Input Terminal

Absolute maxamum input voltage : +12V
Input voltage sensitivity 1 Approx. 6kHz/mV (Wide FM 2)
Input Impedance : 500 (Wide Fm 2)

10kQ (Wide FM 1)
This terminal is used to input wide-band FM signals.

@ AM Signal Output Terminal

Output impedance 1 6008

Frequency range : 20Hz to 100kHz
Output peak-to-peak amplitude range : 1V (under 600{2 load)
Output peak-to-peak amplitude resolution : 1mVpp

This terminal is used to output internal AM signals.
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2.1 Front Panel Dascription

@ FM Signal Qutput Terminal

Output impedance

Frequency range

Output peak-to-peak amplitude range
Output peak-to-peak amplitude resolution

This terminal is used to output internal FM signals.

@ RF Signal Output Terminal
This terminal is used to output RF signals.

Qutput impedance
Fraguency range
Output jevel range
SWR

Counter electromotive force protection

2-12

6000

20 to 100kHz

1Vp.p (under 600%} load)
1mVp.p

5081 (nominal value)
100kHz to 4.5GHz
—140dBm to +168dBm
< 1.5 (< 0dBm)

< 2.0 (< +5dBm)
20W, + 25Vpg
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@ Modulation Frequency Digit Setting Keys

® Amplitude Display Lamps
@ Modulation Frequency Digit Adjustment Knob @ Frequency Digit Setting Keys ; P Pay P

@ Amplitude Digit Setling Keys

® Modutation Dispiay Lamp @ Frequency Digit Adjustmaent Knob

@ Modulation Depth/Modulation ® Amplitude Digit Adjustment Knob

® Frequency Stap Keys

Deviation Digit Setting Keys - @ Amplitude Step Kays
® Modulation Depth/Modutation @ Carrier Wave Frequency Display Lamps
Deviation Digt Adjustment Knob ® Data Entry Keys
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2.2 Description of Rear Panel

Figure 2-2 shows the rear panel of the R4262 Synthesized Signal Source. This section describes the
individual parts of the rear panel.

@ AC Line Connector (Fuse)

The AC line connector is used to connect the power cable to the equipment. The standard
source voltage for the equipment is 100VAC and can be changed to the optional source
voltages of 120VAC, 220VAC, and 240VAC,

Standard : 100VAC (90 to 110V)

Option 32 : 120VAC (103 to 132V)
Option 42 : 220VAC (198 to 242V)
Option 44 : 240VAC (216 to 250V)

When the equipment is being left out of use for a long time, the power cable should be
disconnected from the equipment .

When the power fuse, which is accommodated in the AC line connector, is being replaced, the
power cable should also be disconnacted from the equipment and the procedure described in
Section 1.3.2 (3) Fuse Replacemant should be followed.

@ Grounding Terminal

The grounding terminal is used to ground the equipment. This terminal should be grounded
when the attached 3-pin/2-pin power plug conversion adapter A09034 (KPR-18) is connected to
the 3-pin power cable.

@ Cooling Fan
The cooling fan is used to cool the inside of the equipment .
To ensure safety, never block the air hole of the cooling fan.
@ External Reference Signal Input Terminal (REFERENCE EXT IN)

The external reference signal input terminal is used to input a 10MHz external reference signal
to match the reference voltage of the equipment with that of any other unit.

Input reference frequency : 1MHz, 2MHz, 5MHz, and 10MHz
Peak-to-peak signal voltage : = 1Vpp
Input impedance : 1k

2-15 Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

2.2 Description of Rear Panel

internal Reference Signal Output Terminal (REFERENCE 10MHz OUT)

The internal reference signal output terminal is used to output an internal 10MHz reference
signal to match the reference voltage with that of any other unit.

Input reference frequency : 10MHz
Peak-to-peak signal voltage : =1V
OQutput impedance : BOO

External Trigger Input Terminal (EXT TRIG IN)

The external trigger input terminal is used to input an eternat trigger to start frequency sweep
and amplitude sweep when they are specified.

input signal level : TTL level (OV to 5V)
High {Not triggered) : > 2.4V
Low (Triggered) © < 04V

Auxiliary Modulation Signal Input Terminal {AUX MOD IN)

The auxiliary modulation signal input terminal is used to input an external modulation signal in
combination with the AM signal input terminal "AM IN" and the FM signal input terminal "FM IN"
on the front panel. Any external modulation signal to be input from this terminal can be selected
and synthesized with the SPECIAL MOD function.

Sweep Voltage Input/QOutput Terminal (SWEEP IN/OUT)

The sweep voltage input/output terminal is used to input or output sweep voltage for frequency
sweep and amplitude sweep when they are specified. Input or output of sweep voltage can be
specified with the A SWP tAF function. When sweep voltage output is specified, any ramp
voltage within a range of 0 to + 8V can be selected. When sweep voltage input is specified, any
voltage within a range of OV to +8V, —4 to+4V, or —8 to + 8V with an increment of 8V can be
selected.

Sweep Stop Signal Input Terminal (STOP SWEEF)

The sweep stop signal input terminal is used to input a signal for stopping frequency sweep and
amplitude sweep when they are spacifiad.

Input signal level : TTL level (QV to 5V)
High (Sweep start) : > 2.4V
Low {Sweep stop) < D4V
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@ Sweep Blanking Signal Output Terminal (BLANK OUT)

The sweep blanking signal output terminal is used to output a signal indicating a time interval
between start and stop of frequency sweep and amplitude sweep when they are specified.

The voltage of the output sweep stop signal can be selected within a range of 0V to ~5V or 0V
to + 5V with the A SWP + AF function.

Qutput signal level : 0V to+5V or OV to —5V
oV : Sweep
+5V : Blanking

@ Marker Signal Qutput Terminal (MARKER OUT)

The marker signal output terminal is used to output a signal with a preset marker frequency
when frequency sweep is specified.

Output signal level : +5Vito =5V
+5V : Blanking
gV : Sweep

-5V : Marker frequency
@ Serial Interface (ElA-232-D)
The serial interface, conforming to the ANSIEIA-232-D-1986, is used to connect terminal
equipment, personal computers, etc. as a program editor for the controller function to the

equipment. When any options are specified, the serial interface is equipped with a 25-pin D-sub
connector.

® GPIB Connector

The GPIB connector, conforming to the IEEE 488-1978, is a standard interface for measuring
equipment and used to control all the operations performed on the front panel.

IEEE-488 functions: SH1, AH1, T6, TEQ, L3, LEO, SR1, RL1, PPO, DC1, DTO, C0, E1
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3. OPERATING PROCEDURE

3.1 Basic Operating Procedure

3.1.1 Operations

This section describes ordinary key operation, shift key operation, function/memory switch key
(located on the lowermost line of the front panel) operation, and GPIB control codes, all of which
are performed on the R4262.

(1)

)

(3)

Ordinary Key Operation

Ordinary key operation refers to direct operation of the functions marked above or on the
key switches (ordinary key functions), The key switche+sd5gre ropresented with symbols
indicative of their respective names. e.g. {Feeq] , [ampi|, [wmnz|rad, etc.

Shift Key Operation

Shift key operation rafers to pressm of the blue I%key and individual key switches in this
order. When pressed after the E:% key, the individual key switches will perform not their
respective functions but those Ff“g%i'gns which are marked in blue below them (shift key
functions). For example, the key switch, when pressed after the key, will
perform the PRESET function, whlch is marked helow it. Shift key operatlon esented

by adding the shift key symbol to the individual key switch symbols, s.g. .
PRESET

Note here that an):‘ shift key function will be released once performed. For example, once
HIFT EUNCTION FUNCTION

the and keys perform the shift key function "PRESET", the key alone
will perform the %F:'%ﬁﬂary key function "FUNCTION". PRESET
Function/Memory Switch key Operation

Function/memaory switch key operation refers to pressing the éﬂ &l key to

switch the ten function/memory switch keys shown below to PfREﬁIaIOﬂ swntch keys and
memory switch keys, respectively. When the lamp of the [%_l key is on, the ten
function/memory key switches will function as functlon switch keys to perform the functions
marked below them. When tha lamp of the [= key is on, the ten function/memory key
switches will function as memory key swncﬁes to save data in memory of the number
markad above them.
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ASWP DSWP +AF  SWP
TIME

MEMORY/FUNCTION

SPCL BAND MKR
MOD

SPCL
FUNCTION

PRGM

[ e e e O o i s [

SEQ

(4) GPIB Control Codes

The GPIB control codes (commands) associated with the individual functions are listed on

the APPENDIX.

3.1.2 Setting Procedure

The R4262 Synthesized Signal Source Provides the functions of setting parameters including:

Carrier wave frequency
Amplitude

Phase sweep and phase offset
Digital frequency sweep

Analog level sweep
Digital level sweep

VOO0 SBBO

Wide-band analog frequancy sweep

Narrow-band analog frequency swesp

AM, FM, WIDE FM, phase modulation (gM), pulse modulation, and BPSK modulation

The setting functions for all the above parameters and many others can be specified on the front
panel and through the GPIB interface. Section 3.1.3 describes operations of the basic key

switches.

All the above parameters can be set by such means as knobs, step keys, ten keys, etc. The
following paragraphs describe the procedures of setting those parameters by the individual

means.

(1) Parameter Setting by knobs

The equipment provides four knobs for setting the four parameters: carrier wave frequency,
amplitude, modulation frequency, and modulation depth {deviation). The individual knobs can
be used to set the respective parameters directly without requiring any additional operation
{regardless of the active functions when the ten keys are used). Turning each knob
clockwise and counterclokwise will increment and decrement parameter digits, respectively.
Any parameter digit that reaches 9 or 0 will be shifted to the next upper or lower digit,

respectively.
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)

3

(4)

Decrement Increment

Parameter digits to be incremented or decremented with the individual knobs can be set with
the digit setting keys L& ] and[_= | in them. When pressed, the digit setting keys will
shift a paramseter digit to the direction of their respective arrow, making the shifted digit blink.

..... Shifts a parameter digit to the left (to the next upper digit).
..... Shifts a parameter digit to the right (to the next lower digit).
Parameter Setting by Step Keys

The step keys on the right side of the knobs can be used to set the two parameters: carrier
wave frequency and amplitude. Like the knobs, the step keys increment or decrement
parameter digits set with the digit setting keys. When an increment step size is set, any
parameter digits set with the digit sefting keys will be incremented or decremented by the
set step size. (On the contrary, operation of the knobs will not be affected by setting of an
increment step size.)

..... Increments parameter digits.
..... Decrements parameter digits.

For more information on setting of an increment step size, see the section on “RF
FREQUENCY" or "AMPLITUDE" in Chapter 3 "Operating Procedure."

Parameter Setting by Ten Keys

The ten keys can be used to enter parameter digits. Before any parameter is being set, its

type should be specified. For example, when setting a carrier wave frequency, specify its

parameter type by pressing the MRey, Then, press the key, enter desired
PRESET

parameter digits, and press the unit key.

Examples of Parameter Setting on Panei

When setting a carrier wave frequency to 3200MHz and an amplitude to —40dBm:

—dBm
lFrEquency ] | 8 § [2 § Le | 1o ] [mhuz]

—dBm
bameiruoe | | 4 | { o] [mez]
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(6)

The carrier wave frequency 3200MHz can be set as follows by converting it into 3.2GHz:
+dBm
lerecuency | [ 3 | L -] £2 1 laouz}
When any wrong parameter digits are entered with the ten keys, they can be deleted in the
reverse order of entry by pressing the BACK SP key and replaced witn correct digits, or

F
correct digits can be entered from the beginning after pressing the & key.
PRESET

When the modulation digit setting keys Bam] , [E FM] and | are pressed, the ten keys for
setting the modulation depth (deviation) for the modulatidn t type mducated by the pressed

keys will be enabled like the data entry keys[am] and . When the [@ | and [ keys
are pressed, the equipment will be initialized. PRESET

Example of Parameter Setting by GPIB

All the functions of the equipment can be performed by controlling the GPIB with the GPIB
control codes (commands). For more information on the GPIB control codes, see the
individual sections in Chapter 3 “Operating Procedure” or Chapter 4 * GPIB Interface”.

The following paragraphs show the examples of controlling the GPIB with such means as a
personal computer.

Using PC-8801 Series by Nippon Electric Company

@ Setting a carrier wave frequency and amplitude for the equipment
PRINT @ 1 ; "FR812MZ, AP-12DM"

|-— Sets an amplitude to —12dBm.
Sets a carrier wave frequency to 812MHz.
Indicates the GPIB address of the equipment.

@ Reading a carrier wave frequency set for the equipment
PRINT @ 1 ; "OPCW"”

—— Specifies output of a carrier wave frequency set for the
equipment.

Indicates the GPIB address of the equipment.

INPUT @ 1 ; FREQ

—ESpecifies reading of a carrier wave fraquency set for the
equipment into the numeric variable FREQ.

Indicates the GPIB address of the equipment.
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Using Series 200 by Hewlette Packard in USA

@ Setting a carrier wave frequency for the equipment
OUTPUT 701 ; "FR812MZ, AP-12DM”

l— Sets an amplitude to —12dBm.
Sets a carrier wave frequency to 812MHz.
Indicates the GPIB address of the equipment.

@ Reading a carrier wave frequency set for the equipment
QUTPUT 701 ; "OPCW”

——— Specifies output of a carrier wave frequency set for the
equipment.

Indicates the GPIB address of the equipment.

ENTER 701 ; FREQ

Specifies reading of a carrier wave frequency set for the
equipment into the numeric variable FREQ,

Indicates the GPIB address of the equipment.

For the detailed cperating procedure for the personal computers by the two manufacturers,
refer to the instruction manual attached to the computers, application manuals, etc.

3.1.3 Operation of Front Pane! key in Individual Modes

This section provides general information on operation of the following keys on the front pansel:

(1) Basic keys

{2) RF frequency keys

{3) Amplitude keys

{4) Analog fraquency sweep keys
(8) Digital frequency sweep keys
(8) % AF frequency sweep keys
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(1) Basic Key Operation
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@ The lamps and keys are used to display and set modulation parameters, respectively. The left

knob is used to set modulation frequency while the right knob is used to modulation depth or
deviation.

@ The lamps and keys are used to display and set RF frequency digits, respectively. The knob is
used to increment and decrement R frequency digits set with the digit setting keys.
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@ The ten keys are used to set RF frequency, amplitude, modutation, and other parameters. The
unit keys is used to enter measuring units for selected parameters.

@ The lamps and keys are used to display and set amplitude digits, respectively. The lamps are
off when the RF QUTPUT OFF is specified. The knob is used to increment and decrement
amplitude digits set with the digit setting keys.

® The keys are used to perform the memory function or the special functions.

® The key switches are used to perform the functions marked in blue below them ({shift key
functions).

@ The keys are used to turn on and off RF output signals.
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(2) RF Frequency Key Operation
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@ Both offset display and relative display are available to RF frequency. The former is indicated
by "OFS" displayed on the RF frequency display lamps while the latter is indicated by “"REL"
displayed on the same lamps.

The RF frequency digit adjustment knob is used to increment and decrement RF frequency
digits set with the RF frequency digit setting keys. Turning the RF frequency digit adjustment
knob clockwise and counterclockwise will increment and decrement RF frequency digits,
respectively.

The RF frequency step keys, like the RF frequency digit adjustment knob, is used to increment
and decrement RF frequency digits set with the RF frequency digit setting keys. When an
increment step size is set, however, the RF frequency step keys will increment and decrement
RF frequency digits by the set step size. ST

The RF frequency digit setting keys, when pressed after the [ |key, will set panel key hold
and an increment step size.
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@ To set RF frequency digits with ten keys, press the[Fred key to enable frequency setting using
ten keys. When the lamp of the key is on, frequency setting using ten keys is enabled.
Ordinarily, the RF frequency unit keys correspond to GHz, MHz, kHz, and Hz. When using
offset display and relative display for minus RF frequency digits, set the shift key function of
the RF frequency unit keys. Then, the RF frequency unit keys will correspond to —GHz, —MHz,
—kHz, and —~Hz.

@ To set the PRESET function, panel key hold, and an increment step size, use the shift key
function.

@ To set an RF frequency band, press the E|‘J_m_|key. ;
AND
To set NOISE SLOPE, FAST SET, offset display, and relative display, press the [__] key.

SPCL
FUNCTION

7
The Ii_] and [__] keys should be used when the lamp to the 'i?fﬁ'key is on.

BAND SPCL

FUNCTION YE
To select a menu displayed in the message window, use the Eﬁ andi] keys.
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{3) Amplitude Key Operation
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@ Both offset display and relative display are available to amplitude. The former is indicated by

"OFS" displayed on the amplitude display lamps while the latter is indicated by "REL"
displayed on the same lampes.

The amplitude digit adjustment knob is used to increment and decrement amplitude digits set
with the amplitude digit setting keys. Turning the amplitude digit adjustment knob clockwise
and counterclockwise will increment and decrement amplitude digits, respectively.

The amplitude step keys, like the amplitude digit adjustment knob, is used to increment and
decrement amplitude digits set with the amplitude digit setting keys. When an increment step
size is set, however, the amplitude step keys will increment and decrement amplitude digits by
the set step size.

When an increment step size is set to @, the encoder and the amplitude step keys will
increment and decrement amplitude digits at the current cursor position.

The amplitude digit setting keys, when pressed after the key, will set panel key hold and
an increment step size. FUNCTION
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@ To set amplitude digits with ten keys, press the key to enable frequency setting
using ten keys. When the lamp of the [ampurune Jkey is on, frequency setting using ten keys is
anabled.

Ordinarily, the amplitude unit keys correspond to +dBm, —dBm, +dBu, and —dBu, By
setting the special function, they can be changed to correspond to +dBf, —dBf, +dBuEMF,
—dBLEMF, V, mV, 4V, and nV. ART

To set amplitude sweep, press the lsT__l |§m_] and lngl keys to set a start level, stop level,
and level slops, respectively.

@ To set the PRESET function, panel key hold, and an increment step size, use the shift key
function.

ON/QFF]
@ The RF output ON/OFF key is used to turn on and off the RF output. When the lamp of the
key is on, the RF output is on.

® To set unit conversion, ALC ON/OFF, offset display, relative display, and level limiter, press

the D key.

SPCL
FUNCTION
To set analog level sweep, press the l:l key when the lamp of the[awpLuoe | key is on.
To set the digital level sweep, press tﬁesvh key when theLamp of the[ampuruoe | key is on.

To set sweep time, use the [:__'_] key.  DSWP

N N
The [fj [:] and [j_—_l keys should be used when the lamp of the |¥'£'| key is on.

A SWP DSwpP
11ME

To select a menu displayed in the message window, use the Ijand E:Ikeys
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(4) Modulation key Operation
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@ The four right modulation display lamps indicate modulation frequency while the left four
modulation display lamps indicate modulation depth and deviation when the modulation digit
adjustment knob and ten keys are enabled. The modulation display lamps correspond to the
modulation digit adjustment knob and keys below them.

The Bruse], Fam] | F’m , and [Fom] - keys are used to turn on pulse modulation, amplitude
rmodulation, frequency modulatlon Fand phase maodulation function, respectively. Note that
following combinations of modulation functions cannot be set:

PULSE-AM, FM-oM, FM-aSWP, aM-aSWP, FM-BPSK, and sM-BPSK

The FM (except WIDE FM), M, BPSK, and aSWP functions cannot be set when frequency
sweep is specified while the AM and PULSE functions cannot be set when output level sweep

is specifieFd.
The key is used to turn off only the modulation function currently displayed on the
modulation display lamp.
Al F , . . INT _ EXT A DI
The key is used to turn off all the modulation functions. The |:|,|:j . andErj keys

are used to turn on internal modulation, external AC coupled modulation, and external DC

coupled modulation functions, respectively. The shift key function can also be used to turn on
the WIDE FM function.
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@ The sSWP lamp will come on when phase sweep is specified. The BPSK lamp will come on
when binary phase shift keying is specified. The WIDE FM lamp will come on when any one of
the WIDE FMH1, 2, and 3 functions.

@ To set modulation depth for the AM function with ten keys, press the key and then the
unit key [muz] % key. When the AM function is off, this key operation will turn on the AM
function.

To set modulation deviation for the FM function with ten keys, press the key. When the
FM function is off, this key aperation will turn on the FM function.

HIFT %
To set modulation deviation for the @M function with ten keys, press the |§'_:| and the
key. When the eM function is off, this key operation will turn on the aM function.
The key is used 1o set the internal modulation frequency for the modulation function
(AM, FM, or aM} currently dispiayed on the modulation display lamp.

H
@ The I"i’fl key is used to set the shift key function when modulation deviation is being for the
BPSK, sSWP, WIDE FM 1, 2, and 3, and oM functions with ten keys.

® The [] key is used to set low-distortion AM, tow- distortion FM, FM preemphasis, AM MQOD
SPCL
MOD

OUT, FM MOD OUT, setc.

The [] and [_] keys are used to set the trigger mode, internal/external sweep, and sweep
A SWP SWP
TIME

Fl QN
time for the @SWP function when the lamp of the [%nigflkey is_Qn. y
To select a menu displayed in the message window, use the I%and [ﬁkeys.

® The terminals are used to input various external modulation signals. To input external eM and
BPSK modulation signals, use the FM IN terminal. Also available is the auxiliary modulation
signal input termimal AUX MOD IN on the rear panel.

@ The terminals are used to output internal modulation signals. They are turned on and off with

the [__] key and are off in their initial state.

SPCL
MOD
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(6) Analog Frequency Sweep key Operation
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@ The A SWP lamp will come on when wide-band analog frequency sweep is specified. The
START, STOP, CENTER, and SPAN lamps will indicate start frequency, stop frequency,
center frequency, and span for wide-band analog frequency sweoep.

The analog frequency sweep digit adjustment knob is used to increment and decrement
analog frequency sweep digits set with the analog frequency sweep digit setting keys. Turning
the knob clockwise and counterclockwise will increment and decrement analog frequency
sweep digits, respectively.

The analog frequency sweep step keys, like the analog frequency sweep digit adjustment
knob, is used to increment and decrement analog frequency sweep digits set with the analog
frequency sweep digit setting keys. When an increment step size is set, however, the analog
frequency sweep step keys will increment and decrement analog frequency sweep digits by
the set step size. T

The analog frequency sweep digit setting keys, when pressed after the key, will set panel
key hold and an increment step size.
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3.1 Basic Operating Procadure

@ When any one of the Igwrl, [ml, TE—MEF, and Fﬁl keys under FREQI SWEEP is pressed, the
frequency sweep mode will be set immediately. In this event, the frequency sweep mode will
be set-wide to band analog frequency sweep in the initial state. When the mode is set to digital
frequency sweep and narrow-band analog frequency sweep, the previocusly set frequency
sweep mode will be selected. To set the mode to wide-band analog frequency sweep, press

the |i‘| key.

A SWP
When the [ﬂ'wl IS_T%, fmr, and [%N] keys are pressed, start frequency, stop frequency,
center frequency, and span for analog frequency sweep will be displayed, respectively, on the
carrier wave frequency display lamps, ready for setting by the frequency digit setting keys,
frequency adjustment knob, and frequency step keys.

HIFT
@ The ET_I key is used to set PRESET, panel key hold, and an increment step size.

@ To set the frequency sweep mode to wide-band analog frequency sweep, use the ;'wpkey.
A
To set the sweep trigger mode, internal/external sweep, full sweep mode, etc., also use the

[ key.
A SWP

To set sweep time, use the [_] key.

SWP
TIME

To set a maker, use the [_] key. For more information on marker setting, iee Se';dction 3.14.
el 1,1, [, an'ﬂ‘t] keys should be used when the lamp of the key is on.

A SWP SWP  BAND MKR
TIME

YE NC
To select a menu displayed in the message window, use the Ij and [T keys.
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3.1 Basic Operating Procedure

(8} Digital Frequency Sweep Key Operation

D @

[ﬂi’rhrj;&m‘w?lmltmmm . - Il _— Ljfl_-]
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(i

@

@® The D SWP lamp will come on when digital frequency sweep is specified. The START, STOP,
CENTER, and SPAN lamps indicate start frequency, stop frequency, center frequency, and
span for digital frequency swesep.

The digital frequency sweep digit adjustment knob is used to increment and decrement digital
frequency sweep digits set with the digital frequency sweep digit setting keys. Turning the
knob clockwise and counterclockwise will increment and decrement digital frequency sweep
digits, respectively.

The digital frequency sweep step keys, like the digital frequency sweep digit adjustment knob,
is used to increment and decrement digital swesep digtis set with the analog frequency sweep
digit setting keys. When an increment step size is set, however, the digital frequency sweep
step keys will increment and decrement digital frequency sweep digits by m? set step size.
The digital frequency sweep digit setting keys, when praessed after the key, will set panel
key hold and an increment step size.
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3.1 Basic Operating Procedure

@ When any one of the |M], lﬂoﬁ], Tﬂziln, and Ii&ﬂl keys under FREQ SWEEP is pressed, the
frequency sweep mode will be set immediately. In this event, the frequency sweep mode will
be set to digital fr1equency sweep in the initial state. To set the mode to digital frequency
SWeep, press the:':'s:]wp key.

When the ISM‘T], 's_T_og]’ TEEIF: and ﬁl keys are pressed, start frequency, stop frequency,
center frequency, and span for digital frequency sweep will be displyed, respectively, on the
carrier wave frequency display lamps, ready for setting by the frequency digit setting keys,
frequency adjustment knob, and frequency step keys.

HIFT
@ Thetl key is used to set PRESET, panel kay hold, and an increment step size.

@ To set the frequency sweep mode to digital frequency sweep, use the Q key.
To set stop frequency, stop count, log sweep, etc., also use the [__] key.

To set sweep time, use the [_] key. pSwe
SWP
TIME

To set a frequency band, use the |:| key.
To set a maker, use the l:l key. “For more infermation on marker setting, see Section 3.14.
The I:I 1, 1. and |:| keys should be used when the lamp of the ﬁﬂ key is on.

SWP  BAND MKR
TME

To select a menu displayed in the message window, use the ]:i'j and Iflkeys
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3.1 Basic Operating Procedure

(7) +AF Frequency Sweep Key Operation

@ @
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g888 gaea- HAE BBA B_B/H 8888 HHBAA-:

il FREGRENY DER IV DEIATIDN . i. Qala ENTR™ B

O D@ s oooe@ & e

© |0 | e B B DOO B =)
e o 0 -|BEHE 5EEs & ®
CIEET 585 ot

gy S ATImEOn e 8 @ @ 4 4 9 9 @ e e [T

v 5% | B2 @) ) (coosonoonong) PRBADRRRDD | 2

Coes.. © 3
L _ R P

@

@® The *AF lamp will come on when narrow-band analog frequency sweep is specified. The

CENTER and SPAN lamps will indicate center frequency and span for digital frequency sweep.
The narrow-band analog frequency sweep digit adjustment knob is used to increment and
decrement narrow-band analog frequency sweep digits set with the narrow-band analog
frequency sweep digit setting keys. Turning the knob clockwise and counterclokwise will
increment and decrement narrow-band analog frequency sweep digits, respectively.

The narrow-band analog frequency sweep step keys, like the narrow-band analog frequency
sweep digit adjustment knob, is used to increment and decrement digital sweep digits set with
the narrow-band analog frequency sweep digit setting keys. When an increment step size is
set, however, the narrow-band analog frequency sweep step keys will increment and
decrement narrow-band analog frequency swesep digits by the set step size. T

The narrow-band analog frequency sweep digit setting keys, when pressed after the |§':|key,
will set panel key hold and an increment step size.
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3.1 Basic Operating Procedure

ENTER

@ When either one of the and ﬁ:] keys under FREQ SWEEP is pressed, the frequency
sweep mode will be set immediately.
In this event, the frequency sweep mode will be set to wide-band analog frequency sweep in
the initial state.
To set the mode to narrow-band analog frequency sweep, press the [:]key
When the f__jln nd e keys are pressed, center fraquency and span‘?or narrow-band analog
frequency sweep will be displayed, respectively, on the carrier wave frequency display lamps,
ready for setting by the frequency digit setting keys, frequency adjustment knob, and
frequency step keys.

SHIFT
@ The[® ] key is used to set PRESET, panel key hold, and an increment step size.

@ To set the frequency sweep mode to digital frequency sweep, use the g'l: key.
To set the sweep trigger mode, internal/external sweep, etc. also use the E key.
To set sweep time, use the ] key. F
e
To set a frequency band, use the (] key.
To set maker, use the D key. FSP ?nore information on marker setting, see Sectlon 3.14.
The g [, 7, and i:l keys should be used when the lamp of the key is on.

SWP BAND
TIME

To select a menu displayed in the message window, use the ﬁand Ef] keys.
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3.2 RF Frequency
3.2.1 Description

The R4262 converts basic synthesized frequency bands of 2000MHz to 4500MHz to the
radiofrequency (RF) bands of 100kHz to 4500MHz as shown in the table below.

Table 3.2 - 1 Radiofrequency Ranges

Eiectrical characteristics Range Setting conditions
Frequency range 100kHz ~4500MHz
0.1Hz When the normal mode is set

Specified resolution
1Hz When the Fast mode is set

The output RF bands of 100kHz to 4500MHz are obtained by dividing the basic synthesized
frequency bands of 2000MHz to 4500MHz {Band 7) as shown in the table below. A frequency
band of 10MHz to 2000MHz is a heterodyne frequency band (HET Band) that is heterodyned
instead of being divided. The HET Band is used to set large modulation deviation for the FM and
oM function (set the maximum modulation deviation for each divided frequency band) and wide-
band analog sweep.

Table 3.2 - 2 RF Bands

Carrier wave frequency BAND Dividing factor
2000.0000001 ~ 4500.0000000MHz 7 1
1000.0000000 ~ 2000.0000000MHz 6 2

500.0000000 ~ 1049.9999999MHz 5 4
250.0000000 ~ 524.9999939MHz 4 8
125.0000000 ~ 262.4999999MH=z 3 16
62.5000000 ~  131.1999999MHz 2 32
0.1000000 ~ 69.9999999MHz 1 4
10.0000000 ~ 2000.0000000MHz HET 1
0.1000000 ~  120.0000000MHz Tex 4

There are intentional overlaps between adjacent RF bands to ensure continuous output of
frequencies during switching between the bands. Figure 3.2-2 shows a principle of switching
between RF bands.
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250MHz

Frequency at the point of switching : Band 5
to the next lower band l 1

\ Band 4

\) 1
Band 3 :
525MHz
! 1
Band 2 | Frequency at the point of switching
: to the next upper band

: 262.5MHz
132MHz

Figure 3.2 - 2 Principle of Switching between RF Bands

Note

1. Depending on which RF band is selected, a range of modulation depth for the AM
function, maximum modulation deviation for the FM and oM functions, maximum
span of the * AF sweep function, span of the analog phase sweep function, phase
ofiset, and amplitude will differ. For more information, see section 3.2.5
"Radiofrequency Band Setting Procedure"” and the description of the relevant
function.

HIFT d N
2. To initialize the instrument, press the Eand I?'f% keys in this order,
PRESET

3.2.2 RF Setting : FREQ
(1) Description

There are three means for RF setting: the ten keys, frequency digit adjustment knob, and
frequency step keys on the front panel.

Before using the ten keys, press the key to select the RF setting function. Then, the
unit keys {ghz], [mnz] |wiz §, and [ vz |keys on the side of the ten keys will function as the
units of GHz, MHz, kHz, and Hz, respectively.

Unlike the ten keys, the frequency adjustment knob and frequency step keys will always
function as RF setters and do not, therefore, require selection of the RF setting function with
the key. Each time they are pressed, they will increment or decrement, by one, RF
digits set with the frequency digit setting keys. (When an increment step size is set,
however, they will in crement and decrement RF digits not by one but by the set step size.)
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(2) Example
Set RF value to 2.04GHz
FUNCTION DATA ENTRY
Key
operation + dBm
FREQ Ty [ -] Lol [ a] [cHz]rea

GPIB FR2.04GZ or CW2.04GZ

Indications

2. 040 000 000 0

GHz Mhz kHz Hz

Then, RF value will be set to 2.04GHz.
3.2.3 increment Step Size Setting : INC
{1) Description

Ordinarily, the frequency step keys are used to incre]ment and decrement RF digits set with
the frequency digit setting keys by one. When the [guﬂl and [ =] keys are pressed in this
order to set an increment step size, however, they can be used to increment and decrement
RF digits by the set step size.

When an increment step size is set, any RF digit set with the frequency digit keys will be
incremented and decremented by the set step size.

Note

The frequency digit setting keys and frequency step keys are [ 1+ land |4 |keys and
and keys, respectively, under the frequency display lamps on the front
panel. These digit setting keys and step keys should, therefore, be distinguished from the
those under the amplitude display lamps, i.e. the amplitude digit setting keys and
ampilitude step keys.
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(2) Example

Set an increment step size for RF to 12.5kHz.

FUNCTION DATA ENTRY
Key
operation HIFT ~dBu
= =1 L] ted L] Lsl [kwz]s
INC
GPIB ISA12.5K2Z

Then, an increment step size for RF will be set to 12.6kHz, by which RF digits will be
incremented and decremented when the frequency step keys and are
pressed, respectively.

To release an increment step size, set it to OHz. Then, RF digits will be incremented and
decremented by one as hefore an increment step size is set.

3.2.4 Panel Key (RF Key) Hold Setting : HOLD
(1) Description

Panel key hold is a function that disables the RF setting keys, i.e. the frequency digit setting
keys, frequency digit adjustment knob, and frequency step keys. This function can be set by
pressing the [%T] and keys in this order and used to prohibit erronecus change of
any set RF digits. HOLD

HIFT
Panel key hold can be released with the same key operation as when it is set : and

HOLD

When PRESET is specified, panel key hold will be released forcibly.
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(2)

Example

Set panel key hold to disable the RF setting keys.

FUNCTION
Key
operation SHIFT
HOLD
GPIB KHON or KHAON

HIFT
Panel key hold can be set to on and off not only withthe [ | and [« | keys and but
also with a dedicated GPIB command. "KHOF" or "KHAQF" is a dedicated GPIB command
for setting panel key hold to off through the GPIB.

3.2.5 RF Band Setting : BAND

{1) Description

(2

When any RF value is set, the R4262 will automatically select an appropriate RF band
corresponding to that RF value as shown in Table 3.2-2. For example, RF of 900MHz is set,
the corresponding RF band, Band 5, will be selected. Thus, ordinary operation of the
instrument does not involve any manual RF band setting. However, this manual setting may
be necessary, for example, when modulation deviation is being set to more than 50kHz in
modulating a MHz carrier wave with RF value of 200MHz. In this event, the RF band
corresponding to the RF value of 200MHz, Band 3, will automatically be selected. But the
maximum allowable modulation deviation for Band 3 is 50kHz, thus making it impossible to
set the desired modulation deviation of more than 50kHz. A solution to this problem is to
manually select HET Band instead of Band 3.

Example

To set any RF band, use the il in the function/memory keys.
BAND

NORMAL  Performs normal RF band setting, Automatically sets an appropriate RF band
corresponding to any set RF. Enabled when PRESET is specified.
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BAND FIX Fixes any RF band currently selected. When BAND FIX is set, attempting to set
any RF alue exceeding the currently selected RF band will cause an "OVER RANGE" error.
For example, when any RF value of more than 70MHz is selected with Band 1 fixed, an
error massage "OVER RANGE" will be displayed in the message window on the front panael.

100kHz to 62.5MHz  Selects Band 1 with RF range of 100kMz to 69.9999999MHz, the
maximum FM deviation of less than 200kHz, maximum &M deviation of less than 75rad, and
+ AF sweep spans of 1MHz to 100kHz (Range 1), 99.9kHz to 10kHz (Range 2), and
8.99kHz to OkHz (Range 3). Restricts analog phase sweep, phaseoffset, etc.

62.5MHz to 126MHz Selects Band 2 with RF range of 62.5 MHz to 131.1999989MHz, the
maximum FM deviation of less than 25kHz, maximum @M deviation of less than 9.375rad,
and tAF sweep spans of 125kHz to 10kHz (Range 1), 9.9kHz to 1kHz (Range 2), and
0.99kHz te OkHz (Range 3). Restricts analog phase sweep, phase offset, etc.

1256MHz 1o 250MHz  Selects Band 3 with RF range of 126MHz to 262.4999999MHz, the
maximum FM deviation of less than 50kHz, maximum gM deviation of less than 18.75rad,
and *AF sweep spans of 250kHz to 25kHz (Range 1), 24.9kHz to 2.5kHz (Range 2), and
2.49kHz to OkHz (Hange 3). Restricts analog phase sweep, phase offset, etc.

260MHz to 500MHz  Selects Band 4 with RF range of 250MHz to 524.4999999MHz, the
maximum FM deviation of less than 100kHz, maximum @M deviation of less than 37.5rad,
and + AF sweep spans of 500kHz to 50kHz (Range 1), 49.9kHz to 5.0kHz {(Range 2), and
4.99kHz to OkHz (Range 3). Restricts analog phase sweep, phase offset, etc.

500MHz to 1GHz Selects Band 5 with RF range of 500MHz to 1049.9999999MHz, the
maximum FM deviation of iess than 200kHz maximum @M deviation of less than 75rad, and
+ AF sweep spans of 1000kHz to 100kHz (Range 1), 99.9kHz to 10.0kHz (Range 2), and
9.99kHz to OkHz (Range 3). Restricts analog phase sweep, phase offset, etc.

1GHz to 2GHz  Selects Band 6 with RF range of 1000MHz to 2000.0000000MHz, the
maximum FM deviation of less than 400kHz, maximum eM deviation of less than 150rad,
and £ AF sweep spans of 2000kHz to 200kHz (Range 1), 199.9kHz to 20.0kHz (Range 2),
and 19.99kHz to OkHz (Range 3). Restricts analog phase sweeep, phase offset, etc.

100kHz to 62.5MHz Selects Band 7 with RF range of 2000MHz to 4500.0000000MHz, the
maximum FM daviation of less than 800kHz, maximum @M deviation of less than 300rad,
and £+ AF sweep spans of 4000kHz to 400kHz (Range 1), 399.9kHz to 40.0kHz (Range 2),
and 39.99kHz to OkHz (Range 3}. Restricts analog phase sweep, phase offsst, etc.
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100kHz to 120MHz Selects Band 1ex with RF range of 100kHz to 120.0000000MHz, the
maximum FM deviation of less than 200kHz, maximum &M deviation of less than 75rad, and
*+ AF sweep spans of 1000kHz to 100kHz (Range 1), 99.9kHz to 10.0kHz (Range 2), and
9.99kHz to OkHz (Range 3). Restricts analog phase sweep, phase offset, etc.

10MHz to 2000MHz  Selects HET Band with RF range of 10MHz to 2000.0000000MHz, the
maximum FM deviation of less than 800kHz, maximum @M deviation of less than 300rad.
and *AF sweep spans of 4000kHz to 400kHz {Range 1), 399.9kHz to 40kHz (Range 2),
and 39.99kHz to OkHz (Range 3). Restricts analog phase sweep, Phase offset, etc.

(3) Note

@ As indicated above, RF bands are closely related to individual function parameters. This
necessitates setting appropriate values of modulation depth for the AM function, maximum
modulation deviation for the FM and eM functions, maximum span of the *AF sweep
function, span of the analog phase sweep function, phase offset, and amplitude.

@ Ovrgce the [_Mjkey is pressed to select any desired RF band, it will not be Fi"&';mt" the ‘e
key is pressed. When any function key is pressed instead of the and
keys, the RF band setting function will be vreieased to execute the function corresponding
to the pressed function key. When the |f]key is pressed to change any set RF band,
any subsequently set RF value will automatically be changed to fall within the changed RF
band.

(4) Example

Set Band 3 (with a frequency band of 1256MHz to 250MHz).

FUNCTION

Key

operation F-NiliN Eh rig mi' rig [LEs_l

PRESET BAND

GPIB BANDC

When setting any RF band through the GPIB, use an appropriate dedicated GPIB command.
For more information, see the Appendix 2 “List of GPIB Commands."

When any dedicated GPIB commgr}“d is used for this purposs, the function/memory mode

(turned on when the lamps of the and [= | keys are on) will not be affected.
PRESET SAVE
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3.2.6 SSB Phase Noise Selection : NOISE SLOPE
(1) Description

Normal single sideband (SSB) phase noise occurring in the equipment has offset frequency
characteristics represented by the graph in the attached reference material. Special SSB
phase noise restricted by a special function "NOISE SLOSE" drops below this normal phase
noise at the offset frequencies in the vicinity of several MHz, except that this relation is
reversed at the offset frequencies in the vicinity of several 100kHz or less. Figure 3.2-4
shows the difference between the normal and special SS8 phase noises.
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Figure 3.2 - 4 Difference between Normal and Special SSB Phase
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(2) Procedure

7
To switch between normal and special SSB phase noises, use the[ | key.

SPCL
FUNCTION

{3) Note

@

N
The |j| key can only be used to select either normal or special SSB phase noise for
display as either "NORMAL" or "SPECIAL" respectively in the message window on the
front panel.

YE:
To set the selected SSB phase noise, thelf_] key must be pressed.

Whether normal or special SSB phase noise is selected, It,__rhe fom;e{‘ wiu be selected

forcibly when the equipment isinitialized (by pressing the |'§_L_| and keys in this
PRESET

order).

(4) Summary of SSB Phase Noise (NOISE SLOPE) Selection Procedure

o 6 & 8 &8 ©

Q

FUNCTION ) L
Press the E] key to turn on its lamp when it is off. Proceed to step 2 when it is on.
7
Prass the |;.E| key to set the NOISE SLOPE function.
FU$CTION
Press the[f] key to set "FREQ FNCT" .
Ni
Press thel'_'ﬁ key to select "Noise Slope" .
YE
Press thelil key to set "Noise Slope" .

Confirm that either normal or special SSB phase noise is currently selected and displayed
as "NORMAL" or "SPECIAL" respectively in the message window.

When changing the currently sele\%ted SS8B phase noise, press the ﬁ and lfl keys in
this order. Otherwise, press the key or any function key.

Now the selected SSB phase noise has been set.
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(5) Operational Map for NOISE SLOPE Function

SPCL FUNCTION

| oy
z
FREQ FCTN BAND
i |
1 Ni Y| |
' ] ] ]
E Noise Slope NORMAL end
- AMPTD FNCT : .
; | - ]
. : " i SPECIAL == end
Key Function Fast Set i
| | |
i ! ™ !
GPIB FNCT Offset Disp.
: !
|
- ’ - ’
EIA-232-D Relative DSP
1 |
1 |
! :
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3.2.7 Frequency Setting Speed Change : FAST SET
(1) Description

Ordinarily, the R4262 requires approximately 100ms for frequency setting. When a special
function "FAST SET" is set to change the preset frequency resolution of 0.1Hz to 1Hz, the
frequency setting time can ba reduced to approximately 30ms,

The following paragraphs describe the procedure of setting the FAST SET function.
(2) Procedure

7
To set the FAST SET function, use the [__] in the function/memory keys.
SPCL
FUNCTION
(3) Note
N
@® The [:f] key can only be used to select whather to set the FAST SET function to on or
off for display as "FAST SET: ON" or "FAST SET: OFF" respectivelyén the message
window on the front panel. To actually set the FAST SET function, the ﬂkey must be

pressed.

@ Whether the FAST SET function is set to on or off |t wm be set to off forcibly when the
equipment is initialized (by pressing theE] and “ keys in this order).

PRESET
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(4) Operational Map for FAST SET Function

b [ [k

i

SPCL FUNCTION

%E_I

[

FREQ FCTN BAND
'
i
i NO
;
! Noise Slope
= i
1
i Nf Y% 1
L]
i Fast Set FAST SET:OFF
AMPTD FNCT i )
| : 3
| . ; FAST SET: ON
Key Function Offset Disp. E
i 7 '
I t
! - s
GPIB FNCT Relative DSP
1 |
1 ]
! !
EIA-232-D
1
|
3.2-12

end

end
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3.2.8 Offset Display of RF Frequency Selection : OFFSET DISP

(1)

(2)

(3)

Description

The offset display function "OFFSET DISP" adds any predetermined value to RF values for
display on the frequency display lamps on the front panel. This function can be used to
allow direct detection of intermediate frequencies (if) output from the R4262 when it is used
as a downconverter or a local oscillator for a mixer in a superheterodyne reception system.

Procedure

7
To set the OFFSET DISP function, use the [__] in the function/memory keys.
SPCL
FUNCTION
Note

Y|
To end input operation, press thei]key.

The OFFSET HEr?=ITSF’ fyr:lctilog will be released forcibly when the equipment is initialized (by

pressing the and]f‘_'Jf:o] kays in this order).
PRESET
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(4) OQperational Map for OFFSET DISP Function
SPCL FUNCTION
s |
!
FREQ FCTN BAND
i
1 N
1 | |
E Noise Slope
s |
i N? I YEf
]
E Fast Set OFFSET : OFF | end
1
i ) . Oftset Value
i - — ]
. ! Offset Disp. OFFSET:ON pmeeey = =
- AMPTD ENCT ! i
1 : ) YE
o | : : ond
Key Function Relative DSP
| i
| |
Nf H :
GPIB FNCT
t
I
5 f
EIA-232-D
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3.2 RF Frequency

3.2.9 Relative Dispiay of RF Frequency : RELATIVE DSP

M

(2)

3)

Description

The relative display function "RELATIVE DSP" sets an output reference RF of OHz and
displays the quantity of change in any other cutput RF relative to that reference RF on the
frequency display lamps on the front panel. This function is useful for using the R4262 as a
downconverter or canceling any carrier wave.

Procedure

7
To set the RELATIVE DISP function, use the [__] in the function/memory keys.
SPCL
FUNCTION
Note

The RELATIVEIFQESPFf%ncti'?n will be released forcibly when the equipment is initialized {by

pressing the and keys in this order).
PRESET
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(4) Operational Map for RELATIVE DISP Function

B [k [k [F

SPCL FUNCTION

[E_I

FREQ FCTN

BAND

!
] Nf
1
i Noise Slope
i
1
1 Nf
1
! Fast Set
!
]
1 N?

AMPTD FNCT Offset Disp.
i
! NS

Key Function Relative DSP
| i
I 1
: '

GPIB FNCT
!

ElA-232-D
]
]
g
3.2-16*

REL : OFF

REL : ON

[k

[F

end

end
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3.3 Amplitude

3.3 Amplitude
3.3.1 Description

Table 3.3-1 shows the relationship between electrical characteristics and amplitude ranges.
Amplitudes can be set directly in the units of dBm, dBy, dBLEMF, dBf, V, mV, »V, and nV.

Table 3.3 - 1 Relationship between Electrical Characteristics and Amplitude Ranges (1/2)

Electrical

. Range Setting conditions
characteristics

+16.0 to —140.0dBm Band 1 to Band 5

(+123.0 to —33.0dBg) {Divided band of 100kHz to

(+129.0 to —27.0dBLEMF) | 2GH2)

(+136.0 to —20.0dBf)
(1.41V to 22.4nV)
+16.0 to —133.0dBm Band 6(1000MHz to

(+123.0 to —26.0dBy) 2000MHz) and HET Band

(+129.0 to —20.0dBLEMF) | (10MHz to 2000MHz)

(+138.0 to -13.0dBf)
(1.41V to 50.1nV)
+16.0 to —120.0dBm Band 7 (2000 to 4000MHz)

(+123.0 to —13.0dB)

(+129.0 to —7.0dBuEMF)

(+136.0 to - 0.0dBf)
(1.41V to 224nV)
+13.0 to ~120.0dBm Band 7 (4000 to 4500MHz)

(+120.0 to —13.0dBy)

(+126.0 to —7.0dBLEMF)

(+133.0 to —0.0dBf)

(99SmV to 224nV)

Specified resolution 0.1dB

Amplitude range

Amplitudes can be enterad within the range of +20.0 to --143.0dBm but must be entered within
the range specified in the above table ; otherwise, their accuracy will not be guaranteed.
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Table 3.3 - 1 Relationship between Electrical Characteristics and Amplitude Ranges (2/2)

Eiectn(.:al‘ Range Setting conditions
characteristics
Absolute accuracy +1dB Amplitude = —120dBm
(25 C x10C) Amplitude :
(Excluding analog t2dB —120 to —133dBm
sweep time ) Band 1 to Band 6, HET Band
Amplitude switching Period from the last command
<50ms
time input to output stabilization
Output impedance 50Q (nominal value)
100kHz to 4.5GHz
+0.8dB
Amplitude = +5dBm
Flatness
100kHz to 1.0GHz
+0.5d8B
Amplitude = +5dBm
<15 Amplitude < 0dBm
SWR
<2.0 Amplitude < +5dBm
Reverse current
) 20W, +£25VDC
protection
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{Amplitude Units)

dBLEMF . .

Volts

A unit quantity of power expressed logarithmically in terms of its ratio to 1mW
{0dBm) in the 500 system.
Calculated by the following formula :

[dBm] = 10 : logqg (Power [mW]))

A unit quantity of voltage expressed logarithmically in terms of its ratio to 1 4V
(0 dBu) in the 500 system.
Calculated by the following formula :

[dBx] = 20 - logsg {Voltage [ #V])

A unit quantity of source electromotive force {open end voltage) expressed
logarithmically in terms of its ratio to 14V (0dBuEMF). The "EMF" stands for
electromotive force and represents source electromotive force in this context.
Calculated by the same formula as the unit of dB.

A unit guantity of power exprassed logarithmically in terms of its ratioc to 1fw
(femtowatto : 10— 15W) (0dBf).
Calculated by the following formula :

[dBf] =10 - logo (Power [fW} )

A unit quantity of voltage used in the 500 system.
Available in four types : V, mV, &V, and nV.

The quantitative relationship between dBm and the other units expressed relative to dBm is
shown in the table below :

dBm dBx | dBLEMF |  dBf Volts | Voits (EMF)

0 107 113 120 223.0mVv 446.7mV

[UNLVLD Lamp]

A lamp marked "UNLVLD" is provided above the amplitude lamps on the front panel. This
"UNLVLD" lamp will come on when an output signal fails to reach or exceeds the preset RF
value (and may come on when the ALC is off). The "UNLVLD" stands for "UNLEVELED" .

Note that an output level is unstable when the "UNLVLD" lamp comes on.
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3.3.2 Amplitude Setting (dBm and dBx) : AMPTD
(1) Description

There are thres means for amplitude setting: ten keys, amplitude adjustment knob, and
amplitude step keys on the front panel.

Before using the ten keys, press the[ameto] key to select the RF setting function. Then, the
unit keys | aHz|, {mnz], [wnz], and [Tw: |keys on the side of the ten keys will function as the
units of +dBm, —dBm, +dBg, and —dBg, respectively.

Unlike the ten keys, the ampiitude adjustment knob and amplitude step keys will always
function to set RF digits and do not, therefore, require selection of the RF setting function
with the key. Each time they are turned or pressed, they will increment or decrement,
by one, RF digits set with the amplitude digit setting keys. {(When an increment step size is
set, however, they will increment and decrement RF digits not by one but by the set step
size.)

(2) Example
@ Set an amplitude to —107.3dBm.

FUNCTION DATA ENTRY
Key
operation —dBm
AMPTD Lo Lo Lz 7 L] [mHz]=
GPIB AP-107.3 DM or |.E-107.3 DM
Indications
-107.3

dBm
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Then, an amplitude will be set to —107.3dBm and the unit lamp “dBm" below the
amplitude display lamps will come on.

@ Set an amplitude to 9.3dB.

FUNCTION DATA ENTRY
Key
operation +dBuy
] M3 0 el
GPIB AP9.3DU or LE9.3DU
Indications
9.3

dBu

Then, an amplitude will be set to 9.3dByx and the unit lamp "dB." below the amplitude
display lamps will come on.

3.3.3 Amplitude Setting in dB.EMF (Open End Voltage Unit) and dBf

(1) Description

+dBu -~ dBu

Ordinarily, the unit keys [knz ] and[ k=] function to set an amplitude unit of dBy for terminal
voltage in the 508} system. To use the same unit keys to set an amplitude unit of dB.EMF
for open end voltage, set a special function AMPTD to switch an amplitude unit mode from
the terminai voitage unit (dBm/dBx) mode to the open end voltage unit (dB.EMF/dBf) mode.
Likewise, the unit keys [erz] and [mnz] keys, which ordinarily function to set an amplitude
unit of dBm, can also be used to set an amplitude unit of dBf by setting the special function
AMPTD.

(2) Procedure

The following paragraphs describe the procedure of setting the amplitude units of dBxEMF
and dBf. First, set a special function AMPTD and switch an amplitude unit mode from the
terminal voltage unit (dBm/dB.) mode to the open end voltage unit (dBEMF/dBf) mode.
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{3) Example

Set an amplitude to +20 dBxEMF (when the open end voltage unit (dBLEMF/dBf) mode is
currently not on.)

FUNCTION DATA ENTRY
Key
operation +dBu

L2 ] [o] [wz]x
GPIB APZ20EM or LE20EM
Indications
20.0
dBUEMF

Then, an amplitude wilt be set to 20dBx EMF and the unit lamp "dBLEMF" below the
amplitude display tamps will come on.
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(4) Operational Map for Amplitude Setting in dBLEMF and f dBf

SPCL FUNCTION

YE

[

b b [F

[k

FREQ FCTN
i
1
] !
AMPTD FCTN ALC ON/OFF
i
| N?
|
i AMPTD Units
Key Function E
i :
| 3
| 4
' |
GPIB FCTN :
; |
1 I
L] I
' |
EIA-232-D !
i |
i |
' li—lN !
Limitter
1
i
Nf !
Offset Disp.
]
I
% !
Relative DSP

3.3-7

UNIT : dBm

UNIT : dBu

UNIT : dBuEMF

e 21100

UNIT : dBf

[

end

UNIT : VOLTS
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3.3.4 Amplitude Setting in Voltage Units (V, mV, »V, and nV)

(1)

)

(3

Description

Ordinarily, amplitudes are set in the units of dBm and dBx but can be set in the voltage
units of V, mV, .V, and nV by using a special function AMPTD.

Procedure

The following paragraphs describe the procedure of setting amplitudes in the voltage units.
First, set a special function AMPTD and switch an amplitude unit mode from the terminal
voltage (dBm/dB) to the voltage unit (V, mV, .V, and nV) mode.

Example

Set an amplitude to 2.24mV (when the voltage unit mode is currently on)

FUNCTION DATA ENTRY
Key
operation —dBm
AMPTD 121|-|lzl|4]MHz%
GPIB AP 2.24MV or LE 2.24M
Indications
2.24

mv

Then, an amplitude will be set to 2.24mV and the unit lamp "mV" below the amplitude
display lamps will come on.

Any amplitude value entered in the voltage units will be internally converted into the terminal
voltage unit of dBm. In this conversion process, an error may occur between the entered
amplitude value and the amplitude value displayed on the amplitude display lamps.
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(4) QOperational Map for Amplitude Setting in Voltage Units

SPCL FUNCTION

FREQ FCTN

AMPTD FCTN

e

Key Function

GPIB FCTN

ElA-232-D

NO

ALC ON/OFF

AMPTD Units

Ik

[k [k [k

Limitter

[k

Offset Disp.

Relative DSP

3.3-9

UNIT : dBm

UNIT : dBu

UNIT : dBuEMF

UNIT : dBf

UNIT : VOLTS

Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

3.3 Amplitude

3.3.5 Output RF Signal Switch-On/Off : RF ON/OFF

{1) Description

RF signals output from the RF signal output terminal on the front panel can be set to on and
RF QUTPUT

ON/QEF
off by setting the RF OUTPUT ON/OFF function with the ] key. The RF OUTPUT

ON/OFF function switches its state between ON and OFF. It is in the ON state when the
RF QUTPUT

N/QFF
lamp of the [Qf___gfj key is on ; it is in the OFF state when the same lamp is off. When it is in
the OFF state, the amplitude display lamps are off and the amplitude digit setting keys and
the amplitude step keys will be disabled.

Example

Set an output RF signal to oft (when it is currently on).

FUNCTION
Key RF QUTPUT
operation ONIOEF
GPIB RF or RFOF
Indications

Then, an output RF signal will be set {o off, turning off the amplitude display lamps.
{Note that the UNLVLD lamp remain on whether an output RF signal is set to on or off.)

The RF OUTPUT ON/OFF function can be switched between ON and OFF states not

RF QUTPUT
ON/GFF

only with the ] key but also with dedicated GPIB commands.

Switching the RF QUTPUT ON/OFF function to OFF - RFOF
Switching the RF QUTPUT ON/OFF function to ON -* RFON
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3.3.6 Increment Step Size Setting : INC
(1) Description

Ordinarily, the amplitude step keys are used to increment and decrement amplitude digits
set with the amplitude digit setting keys by one. When the [g&F‘r] and [ =] keys are
pressed in this order to set an increment step size, however, they can be used to increment
and decrement amplitude digits by the set step size.

When an increment step size is set, any amplitude digit set with the amplitude digit keys will
be incremented and decremented by the set step size.

Note

The amplitude digit setting keys and amplitude step keys are [_*_Jand [ _] keys and
and keys, respectively, under the amplitude display lamps on the front
panel. These digit setting keys and step keys should, therefore, be distinguished from the
those under the amplitude dilplay lamps, i.e. the frequency digit setting keys and amplitude
step keys.

(2) Example

Set an increment step size for amplitude to 12dB.

FUNCTION DATA ENTRY
Key
operation HIFT + dBm
P [a:l ] 2] [ouz]ved
NG
GPIB ISB12DB

Then, an increment step size for amplitude will be set to 12dB, by which amplitude digits will
be incremented and decremented when the amplitude step keys [ + Jand [ ¢ | are
pressed, respectively.

To release an increment step size, set it to 0dB (0V). Then, amplitude digits will be
incremented and decremented by one as before an increment step size is set.
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3.3.7 Panel Key (Amplitude) Hold Setting : HOLD

(1)

(2)

Description

Panel key hold is a function that disables the amplitude setting keys, i.e. the amplitude digit
setting keys, amplitude digrit adjustment knob, and amplitude step keys. This function can be
set by pressing the @ﬁ and keys in this order and used to prohibit erronecus
change of any set amplitude digits.

1FT
Panel key hold can be released with the same key operation as when it is set : Eﬂ:] and

:
When PRESET is spacified, panel key hold will be released forcibly.

Example

Set panel key hold to disable the amplitude setting keys.

DATA ENTRY
Key
operation HIFT
HOLD
GPIB KHBON or SHKLB

HIFT
Panel key hold can be set to on and off not only with the [®__]and [_&«_| keys and but also
with a dedicated GPIB command. HOLP
"KHBOF" or is a dedicated GPIB command for setting panet key hold to off through the
GPIB.
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3.3.8 ALC Circuit Turn-On/off : ALC ON/OFF
(1} Description

Any RF signal output from the RF signal output terminal on the front panel has its absolute
accuracy {— 140dBm to +16dBm) guaranteed by an Auto Level Control (ALC) circuit built in
the equipment . Unless such absolute accuracy is required, the ALC circuit can be turned
off by setting the ALC ON/OFF function to OFF, thereby raising an amplitude by about 2dB
to 3dB. In particular, when an amplitude of more than + 16dBm is required, the ALC circuit
must be turned off. Similarly, when two signal sources are being connected together by
such means as a power combiner to measure the distortion characteristics of two signals
output from those two signal sources, the ALC circuit can also be tumed off, thereby
improving the distortion characteristics,

(2) Procedure

7
To set the ALC ON/OFF function to ON and OFF, use the[_] key in the function/memory
SPCL
keys. PRESET

(3) Note

@ The above procedure doss not guarantee a high performance of the equipment. Befare
using the ALC ON/OFF function, be sure to confirm, by such means as a power meter
and spectrum analyzer, the characteristics of the equipment as the ALC circuit is turned
on and off.

@ Whether the ALC ON/OFF function is set to orlq or OFf, it I\::'vill be set to ON forcibly when

the equipment is initialized (by pressing the [__]and [B < N|keys in this order).
PRESET

@ When the il key is pressed to select whether to set the ALC ON/OFF function to ON
or OFF (indicated by “ALC: ON" or "ALC: OFF", respectively, displayed in the message
window), it will automatically be set to the selected state even if the key is not
pressed to complete Nthe ALC ON/OFF function. Therefore, when any function key is
pressed after the key, the ALC ON/OFF function will be completed in the state
indicated by the message window to execute the function corresponding to the pressed
function key.
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{4) Operational Map for ALC ON/QFF Function
SPCI. FUNCTION
FREQ FCTN
i i i
| 1 1
N% 1 YE% 1 vff 1
AMPTD FCTN ALC ON/OFF ALC : ON e G111
| :
] 1 Y|
| 1
: : - ALC : OFF —lfi—l end
N% I NO I
Key Function | | AMPTD Units i
i 1
|
Nf I Nf
GPIB FCTN Limitter
I ]
| 1
NO [ NO I
ElIA-232-D Offset Disp.
I ]
| 1
: NQ 1
Relative DSP
i
1
1
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3.3.9 Analog Amplitude Sweep Setting : ANALOG L.SWP

M

(2)

)

Description

The amplitude sweep function is available in two types: the analog amplitude sweep (AA
SWP) function and the digital amplitude sweep (DA SWP) function. The AA SWP function
changes amplitudes continuously (linearly) while the DA SWP function changes amplitudes
discontinuously (in steps). This section describes the AA SWP function. For the DA SWP
function, see the next section.

Preparation

The AA SWP function can be set by pressing the [7 SPCL function] key or the following
data entry keys :

AMPTD SWEEP

fTA RT f [fp ﬁLfPﬁ
ART
When any of the above data entry keys [ﬂ_]. FQF‘I and ]sm‘ip keys is pressed, the AA SWP
function will be set immediately without any additional setting. In the initial state, the AA

SWP function will be set while the DA SWP function will be set once it is selected. If the
key is pressed after the AA SWP or DA SWP function is set, it will be released.

Parameters for the AA SWP function are as follows:

Start level :  =—140dBm to +16dBm (Band 1 to 5)
—133dBm to +16dBm (Band 8, HET Band)
—120dBm to +16dBm (Band 7, £4GHz)
—120dBm to +13dBm (Band 7, > 4GHz)

Stop level 1 Start level +15dB

Provided that : —140dBm <Stop level £ +16dBm (Band 1 to 5)
~133dBm < Stop level £ +16dBm (Band 6, HET Band)
—120dBm < Stop level < +16dBm (Band 7, < 4GHz)
—120dBm < Stop level s +13dBm (Band 7, > 4GHz)

Slope :  *15dBm

Provided that : —140dBm <Stop level % Slope < +16dBm (Band 1 to 5)
- 133dBm =Stop level £ Slope < +16dBm (Band 7, HET Band)
—120dBm = Stop level *Slope =< +16dBm (Band 7, < 4GHz)
—120dBm < Stop level * Siope s +13dBm (Band 7, > 4GHz)
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Swesp time : 50msto 100s
Sweep triggers :  INT, LINE, SINGLE, and EXT
Sweep modes @ Internal sweep mode, external sweep mode, and manual sweep mode

Procedure

To set the AA SWP function after the DA SWP function, press the Ifl key. Select a
desired sweep type (see (5) Operational Map for Analog Amplitude Swe‘t‘aspf When Y%gtting a
sweep type displayed irJ the message window on the front panel, press the [ ] key;

otherwise, press the
window, press the

key. Until the desired sweep type is displayed in the message

r_"-°:| key. When it is displayed, press the [*] key. The following

paragraphs describe the individual amplitude sweep functions.
Note that two frequency sweep functions FULL SWP and SCALING are disabled while the
amplitude sweep function is set.

@ Automatic Sweep (AUTO SWEEP Function)

Amplitude sweep performed automatically with internal sweep voltage during a sweep

time set with the

Trigger types

key.

SWP
TIME

Automatic amplitude sweep can be started with the following four types of triggers:

INT. TRIG
LINE TRIG

EXT. TRIG

SINGLE TRIG:

Starts automatic amplitude sweep continuously at any time.

Starts automatic amplitude sweep synchronously with the AC LINE
frequency (50/60 Hz).

Starts automatic amplitude sweep through a trigger signal input from
the external trigger input {EXT TRIG IN) terminal on the rear panel.

h i
Starts automatic amplitude sweep each time the[ﬂ key is pressed.

@ Manual Sweep (MANUAL Function)

Amplitude sweep performed manually by turning the frequency digit adjustment knob.
Turning the knob clockwise and counterclockwise causes amplitude sweep in the
direction of the start to stop frequencies and the stop to start frequencies, respectively.
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@ External Sweep {EXT SWEEP Function)

Amplitude sweep performed with sweep voltage input from the sweep voltage input/output
(SWEEP IN/OUT) terminal on the rear panel. Sweep voltage is available in two ranges of
0V to 8V and —4V to +4VY. The lamp voltages for the two voltage ranges can be varied
to any desired value.

—4Vto +4V .
oV to 8V

Gain

QOffset

Inputs sweep voltage ranging from —4V to +4V,
inputs sweep voltage ranging from OV to + 8V,

Sets the amplitude of any swaep voltage in the stages of 0 to 255,
For example, Stage 1 and Stage 255 provide about 2040V and 8V,
respectively, for each sweep. Sweep voltage must be input within
12V,

Sets the start voltage of any sweep voltage in the stages of 0 to 255.
For example, Stage 0 and Stage 1 provide OV and -8V, respectively.

@ Blanking Signal Setting (BLANKING Function)

Sets the polarity of a blanking signal output from the sweep blanking signal output
(BLANK OUT) terminal on the rear panel during a period of transit from the stop
amplitude back to the start amplitude.

POSITIVE

NEGATIVE

Outputs a blanking signal with a voltage ranging from OV during
analog amplitude sweep to 5V during blanking.

Outputs a blanking signal with a voltage ranging from 0V during
analog amplitude sweep to — 5V during blanking.
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(5) Operational Map for AA SWP Function

YE

e

E

K

F

[

Normal Sweep Auto Sweep INT. TRIG
2 l
LINE TRIG
5 I
EXT. TRIG
NO |
L] SINGLE TRIG
N YE!
l
li] Manual Swesp Ij MAN : 50.0%

¥ [

E

L

end

end

end

end

end

Full Sweep

Scaling

Blanking

I

-4V io +4V

oV to 8V

e 1Tk

L

GAIN :

EXT. Sweep Ramp Voltage
-
Gain Adjust
P —
Offset ADJ.
VEf
POSITIVE and
l YE?
NEGATIVE end

OFFSET :

Note that the FULL SWEEP and SCALING functions are valid only when the frequency

sweep function is set.
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[Start Amplitude Setting] : START (AMPTD SWEEP)

(1)

2

Description

There are three means for setting a start amplitude for amplitude sweep: ten keys, amplitude
adjustment knob, and amplitude step keys on the front panel.

START
Before using the ten keys, press the [ |key to select the start amplitude setting (START)

function. Then, the unit keys | euz], [ muz], | kiz], and | vz | keys on tha side of the ten keys
will function as the units of +dBm, —dBm, +dBg, and —dBg, respectively {these units will
be converted into dBLEMF, dBf, and voltage units (V, mV, »V, and nV) when the open end
voltage unit (dBxEMF/dB.) mode and the voltage unit mode are set).

When the [ﬂle key is pressed, the amplitude adjustment knob and the amplitude step keys
will function to set a start amplitude for amplitude sweep. Each time they are turned or
pressed, they will increment or decrement, by one, amplitude digits set with the amplitude
digit setting keys. (When an increment step size is set, however, they will increment and
decrement amplitude digits not by one but by the set step size.)

Example

Set a start amplitude for amplitude sweep to —45.0dBm.

FUNCTION DATA ENTRY
Key
operation ART —dBm

o ] 5] [l
GPIB AA-45DM
indications
SWP START
-45.0

dBm

Then, a start amplitude will be set to —45.0dBm.
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[Stop Amplitude Setting] : STOP (AMPTD SWEEP)

{1) Description

There are three means for setting a stop amplitude for amplitude sweep: ten keys, amplitude
adjustment knob, and amplitude step key on the front panel.
Note that any stop ampiitude for analog amplitude sweep must fall within the range of the

corresponding start amplitude *15dB.

(2) Exampie

Set a stop amplitude for amplitude sweep to —32.0dBm.

FUNCTION DATA ENTRY
Key
operation P ~dBm
ﬁ a1 [ Uwnz]
GPIB AB-32DM
Indications
SWF START

-32.0

dBm

Then, a start amplitude will be set to —32.0dBm.

3.3-20

Aug 24/30



R4262

SYNTHESIZED SIGNAL SOURCE

INSTRUCTION MANUAL

3.3 Ampiltude

[Amplitude Slope Setting] : SLOPE (AMPTD SWEEP)

(1} Description

There are three means for setting a slope for amplitude sweep: ten keys, amplitude
adjustment knob, and amplitude step keys on the front panel.
Note that any amplitude slope for analog amplitude sweep must fall within the range of the
corresponding amplitude slope + 15dB.

(2) Example

Set an slope for amplitude sweep to — 10.0dBm.

FUNCTION DATA ENTRY
Key
operation PE —dBm
- 7] (57 [owe]
GPIB AC-10DB
Indications

swe

SLOPE

—10.0

dBm

Then, a start will be set to —10.0dBm.
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[Swesp Time Setting] : SWEEP TIME
(1) Description

FUNCTION
Amplitude sweep time can bg set \:Jvith ten keys. Confirm that the lamp of the [gf] key is
on. (If it is not on, press the %key.) Press the one of the function/memory key switches

. Then, an amplitude sweep time currently set will be displayed in the message window
SWP
TIME
as follows :

TIME : 500ms

Enter a desired amplitude sweep time value through the ten keys within a range and with
resolutions specified in the tabls below :

Range Resolution
50ms to 999ms ims
1.05 10 9.9s 100ms
10s to 100s 18

(2) Example

Set an amplitude sweep time to 300ms.

FUNCTION DATA ENTRY
Key
operation 3 —dBu
a1 o] Do bed®

SWP deg
TIME

GPIB ST300MS

Indications

|  TIME : 300ms

Then, an amplitude sweep time will be set to 300ms.

An amplitude sweep time can also be set with the frequency digit adjustment knob and the
frequency step keys.
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3.3.10 Digital Amplitude Sweep Setting : DIGITAL LEVEL SWEEP

(1)

2

(3)

The amplitude sweep function is available in two types: the analog amplitude sweep (AA
SWP) function and the digital amplitude sweep (DA SWP) function. The AA SWP function
changes amplitudes continuously (linearly) while the DA SWP function changes amplitudes
discontinuously (in steps). This section describes the DA SWP function. For the AA SWP
function, see the pravious section.

Preparation

i
The AA SWP function can be set by pressing the [__| key or the following data entry keys :
SPCL

FUNCTION

AMPTD SWEEP

When any of the above data entry keysﬁi ,151__%! . and [ﬁ_mf]keys is pressed, the DA SWP
function will be set immediately without any additional setting. In the initial state, the AA
SWP function will be set while the DA SWP function will be set once it is selected. If the

key is pressed after the AA SWP or DA SWP function is set, it will be released.

LOP
To set the DA SWP function, press any qf the | At | ' F’]and | | keys and then prass one
of the function/memory key switches [__] or press the key to set the amplitude

setting function and then press the : sc‘?if.
D SWP

Parameters for the DA SWP function are as follows:

Start level » —140dBm to +16dBm (Band 1 to 5)
—133dBm to +16dBm (Band 6, HET Band)
—120dBm to +16dBm (Band 7, £ 4GHz)
—120dBm to +13dBm (Band 7, > 4GHz)

Stop level . Start level +15dB

Provided that : —~140dBm to +16dBm (Band 1 to 5)
—133dBm to +16dBm (Band 6, HET Band)
—120dBm to +16dBm (Band 7, < 4GHz)
—120dBm to +13dBm (Band 7, > 4GHz)
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3.3.11

(1)

(2)

Slope : *15dBm

Provided that : —140dBm < Stop level + Slope < +16dBm (Band 1 to 5)
—133dBm = Stop level *Siope = +16dBm (Band 6,HET Band)
—120dBm < Stop level £ Slope < +16dBm (Band 7, = 4GHz)
—120dBm < Stop level +Slope < +13dBm (Band 7, > 4GHz)

Sweep time  : 50ms to 100s
Sweep triggers : INT only
Sweep modes : Internal sweep mods, external sweep mode, and manual sweep mode

A start amplitude, stop amplitude, amplitude slope, and sweep time for can be set for the DA
SWP function in the same manner as for the AA SWP function.

Amplitude Limiter Setting : LIMITTER
Description

The R4262 provides the LIMITER function that sets both upper and lower limits above and
below which no amplitude can be set. This function can be used to operate small to signal
devices, test amplifiers and other devices with great input sensitivities, and perform tests
with limited test ranges.

Procedure

To set the LIMITER function, use the lf] key in the function/memory keys.

SPCL
FUNCTION
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{3) Operational Map for LIMITER Function
SPCL FUNCTION
FREQ FCTN
i
Nf YE: l
AMPTD FNCT [j] ALC ON/OFF
!
1 Nf
1
i AMPTD Units
I j
I 1
1 Nf YE% ] YE
1
E Limitter Upper Limit lj U.LMT : OFF
i ;
i ! N
1 {
i i - U.LMT : ON
: |
| } ve
; : ]
I
; ) ULMT: -
5 l
|
: ! Limitter Value Set
L] |
i i N? vEf
! " ! Lower Limit L.LMT : OFF
i I—_Ll .
5 Offset Disp. y
) I i [il
! . | : L.LMT : ON
1 d ]
i I l
N ! Relative DSP v
1 ' ; ]
Key Function [ L LMT -

v
1
I
!

GPIB FNCT

ElA-232-D

'
b
'
L
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3.3.12 Offset Amplitude Display Setting : OFFSET DISP

(1)

(2

@)

(4)

Description

The offset display function "OFFSET DISP" adds any predetermined value to RF values for
display on the frequency display lamps on the front panel. This function is useful when the
R4262 is operated in combination with an external attenuator, mixer, and other devices.

Procedure

7
To set the OFFSET DISP function, use the% kay in the function/memory keys.

FUNCTION
To end the OFFSET DISP function, press the[!_&J key.

Note

The OFFSET funct:on will be released forcibly when the equipment is initialized (by pressing
FUNCT
the [@ !and E |keys in this order).

PRESET

Qperational Map for OFFSET DISP Function

SPCL FUNCTION

[k

[k

FREQ FNCT ,
I

I = i

AMPTD FNCT ALC ON/OFF
i
1 |i|~ I
1
: AMPTD Units
1
| m |
i Limitter .
1 ]
1 1
] N? YEf i YEf
1
i Offset Disp. OFFSET : OFF j—ond
l : NO I YE% Offset Value

Key Function No ' OFFSET : ON
i Relative DSP i |

PIB FNCT ' ' YE
opE e : (] end
l 1
|
ElIA-232-D
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3.3.13 Relative Amplitude Display Setting : RELATIVE DSP

M

(2)

(3)

(4)

Description

The relative display function "RELATIVE DISP" sets a reference amplitude of 0dB and
displays the quantity of change in any other amplitude relative to that reference amplitude on
the amplitude display lamps on the front panal.

Procedure

To set the RELATIVE DISP function, use the |i| key in the function/memory keys.
SPCL

FUNCTION
Note

The RELATIVEH"l__)rISP fténstiorlmu will be released farcibly when the equipment is initialized (by

pressing the [°__|and [ keys in this order).
PRESET

Operational Map for RELATIVE DISP Function

SPCL FUNCTION
I

FREQ ENCT |
] ' - .
AMPTD ENCT ALC ON/OFF
. £ I
| AMPTD Units
! N
T s |
: Limitter
1
| N 1
1
E i‘ Offset Disp. i
{ Ng 1 YES I YES
o i I eative P REL: OFF = end
I , 1 [ {
ey Function i - REL : ON ] end
: 1
NO 1 :
—_rre '
:
1
NO !
ElA-232-D
;
i
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3.4 General Information on Modulation
Description

The R4262 Synthesized Signal Source provides the following modulation functions:
@ Amplitude modulation (AM) function

Frequency modulation (FM) function

Phase modulation (@M) function

Puise modulation (PULSE) function

Binary phase shift keying (BPSK) function

o 6 ® @

Phase sweep (@SWP) function

&

Phase offset (eOFFSET) function

Also available is the wide-band frequency modulation (Wide FM) function under the FM function.
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3.5 Ampilitude Modulation (AM)

Table 3.5-1 shows the amplitude modulation characteristics of the R4262.

Table 3.5 - 1 Amplitude Modulation Characteristics (1/2)

Electrical characteristics

Range

Setting conditions

Modulation depth

0 to 89%

Band 1 to Band 5

Amplitude < +7dBm

Valid when the INT AM or
EXT AC AM function is set

0 to 95%

Band 6

Amplitude = +7dBm

Valid when the INT AM or
EXT AC AM function is set

0 to 90%

Band 1 to Band 6

Amplitude < +7dBm

Valid when the EXT DC AM
function is set

and

Band 7 (< 4GHz)

Amplitude < +7dBm

Valid when the INT AM or
EXT AC AM function is set

Specified resolution

0.1%

Specified AM accuracy

Set accuracy +6% 1%

Modulation frequency = 1kHz
Modulation depth < 90%

AM distortion

< 1.5%

{Modulation depth: 0 to 30%)
< 2.0%

{Modulation depth: 30 to 70%)
< 4.0%

{Modulation depth: 70 to 90%)

7Band 1 to Band 6

Valid when the INT AM or
EXT AC AM function is set
Modulation frequency: 1kHz

< 4.0%

{Modulation depth: 0 to 30%)
< 6.0%

{Modulation depth: 30 to 70%)
< 10.0%

{Modulation depth: 70 to 90%)

Band1 to Band 6

Valid when the INT AM or
EXT AC AM function is set
or

Band 1 to Band 6

-Valid when the EXT DC AM
function is set

Modulation frequency: 1kHz

AM 3dB bandwidth

20Hz to 50kHz

Band1 to Band 6
Valid when the EXT DC AM
function is set

DC to 1kHz Band1 to Band 6
Valid when the EXT DC AM
function is set

DC to 20kHz Band7

Valid when the INT AM, EXT
AC AM, or EXT DC AM
function is set

3.5-1
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Table 3.5 - 1 Amplitude Modulation Characteristics (2/2)

Electrical characteristics

Range

Setting conditions

Parasitic phase
maodulation

Demodulation bandwidth : 0.3

to 3kHz

Modulation frequancy : 1kHz

Modulation depth : 30%

< 0.2 radian (peak)
< 0.4 radian (peak)

Band 1to 6
Band 7

The R4262 performs the AM function by using an AM signal output from its internal low-frequency
AM oscillator {internal AM (INT AM) function) or by using an AM signal input from external sources
{external AM (EXT AC/DC AM) function). The internal oscillator is available in two types: AM
oscillator and FM (or sM) oscillator. A special modulation function allows combined use of the output
signals of these two types of internal oscillators for the AM functions. Still another AM signal can be

derived from the anxiliary modulation signal input terminal AUX MOD IN on the rear panel.

ON/OFF function to ON).

Note

1. The AM function is disabled when the amplitude sweep function is set. When the Auto Levsl
Control (ALC) circuit is off, the AM function will automatically turn it on (i.e. set the ALC

2. To initialize the instrument, press theI Iand I Ekeys in this order.

3.56.1 AM Turn-On/Off and AM Depth Setting : AM ON/OFF, AM DEPTH

{1) Description

To turn on the AM function, press one of the amplitude digit setting keys [EAMlor one of the
data entry keys [Fam]. To turn off the AM function, press either of two amplitude digit setting
keys |‘L_‘QE| nd] [Q_'f] Pressing the key will turn off all the modulation functions currently
MQD OFF . .

set. On the contray, pressing the ] key will turn off only the AM function when th g\th
lamp is on. When the AM lamp is off, press the either of the two [Eamlkeys before the s[q_'__q_'l

key. The lamp of the[ZAW]key is on and off when the AM function is on and off, respectively.

To set AM depth with ten keys, also use either of the two [EaM]keys. Then, AM frequency
and internal AM frequency will be displayed on the modulation display lamps (internal AM
frequency will not be displayed when the external AM (EXT AC/DC AM) function is set) and
the tgganlfeys will get ready for entering AM depth values. As a unit key for AM depth, use

the [wmmz]% key.

The modulation depth/deviation adjustment knob can be used to increment or decrement, by
one, modulation depth digits set with the modulation depth/deviation digit setting keys

[« ] and L= _|. Tuming the knob clockwise and counterclockwise will increment and
decrement modulation depth digits, respectively.
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(2) Example

Turn on the AM function and set AM depth to 30%.

FUNCTION DATA ENTRY
Key
operation rabu
[3] o] [wee]y
GPIB AM30OPC or AM30%
Indications
AM DEPTH
%
1.00 30.0

kHz

Then, the AM function will be turned on and AM depth will be set to 30%.
3.5.2 Setting Internal AM and Internal Modulation Frequency:INT, MOD FREQ
{1} Description

The equipment performs the internal AM (INT AM) function by using its internal low-
frequency AM oscillator, which is available in two types : AM oscillator for generating AM
signais and FM {or @M) oscillator for generating FM {or aM) signals. Table 3.5-2 shows the
characteristics of the internal AM oscillator.
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Table 3.5 - 2 Characteristics of Internal Modulation Osciflator

Electrical characteristics

Range

Setting conditions

Oscillating frequency

20Hz to 100kHz

Frequency resolution

1% of any set value

Frequency accuracy

Any set value +3%

Output amplitude range

1Vp.p {under load of 600Q)

Qutput amplitude

1mVpp

resolution

Distotion < 0.04% 20> 10 20KH2
< 1% (Output amplitude: >20kHz
0.2Vp_p)

Output amplitude
accuacy

Any set value +4%

Qutput impedance

60002 £10%

{2) Procedure

To start the INT AM funciton, press one of the modulation digit setting keys |'="_wf:] when the
AM lamp is on, indicating that the AM funciton is set. Then, the lamp of the ﬁ”fj key will
come on, indicating that the INT AM function has been started. This lamp will not come on
when the external AM (EXT AC/DC AM) function is set. lM'\_Ir\\I'hen the AM function is set
simuitaneously with the FM and M functions, pressing the[®__Jkey will start any of the INT
AM, INT FM, and INT @M functions that is indicated on any of the corresponding modulation
display lamps AM, FM, and gM. ForI xample, when the FM lamp is on with both the AM

and FM functions set,

pressing the

AM

key will start not the INT AM function but the INT
FM function {see the figures on the top of the next page).

DEPTH FM
%

DEV

1.00 3 0

kHz

INT
Pressing the [E__] key will
start the INT AM function.

3.5-4

1.00 75.0

kHz kHz

INT

Pressing the P__] key will
start the INT FM function.
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Upon starting of the INT AM function, the output frequency of the internal AM oscillator will
be displayed on the left modulation display lamps. Nothing will be dispiayed on the left
modulation display lamps when the EXT AC/DC AM function is set.

To set internal AM frequency with the AM frequency setting (AM NOD FREQ) function, use
the ten keys or modulation frequency digit adjustment knob. The ten keys can be used to
enter any desired AM frequency value after one of the data entry keys is pressed.
The modulation frequency adjustment knob, when turmed clockwise and counterclockwise,
will increment and decrement, by one, modulation frequency digits set with the modulation
frequency digit setting keys [« land[ — 1.

{3) Example

Set internal AM frequency to 10kHz when the AM lamp is currently on.

Key
operation

FUNCTION

DATA ENTRY

INT

+dBu

M?D FREi}

{ 1

| o] [ww=ly

GPIB

MFA10KZ

Indications

AM

10.0

kHz

DEPTH

30.0

Then, internal AM frequency will be set to 10kHz.
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3.5.3 External AM Setting : EXT AC/DC

9

(2)

Description

The equipment performs the external AM (EXT AC/DC AM) function with AM signals input
from external sources, i.e. the external AN signal input (AM IN) terminal on the front panel
and the auxiliary modulation input (AUX MOD IN) terminal on the rear panel. This section
describes the EXT AC/DC AM function using AM signals input from the AM IN terminal. For
the EXT AC/DC AM function using AM signal input from the AUX IN terminal, see Section
3.5.8 "AM Signal Mixing: SOURCE MIX Function”,

Procedure

To start the EXT AC/DC AM function, press the ﬁ or % key when the AM lamp is on,
indicating that the AM function is set. Pressing the or § key causes AC coupling or
pC %%upling, Erm%ectiwely, of an AM signat input from the AM IN terminal. Then, the lamp of
the or key will come on, respectively. The lamp will not come on when the
internal AM (INT AM) function is se%xr Vyhen tpe AM function is set simultaneously with the
FM and oM functions, pressing the ﬁ or ﬁ key will start any of the EXT AC/DC AM,
EXT AC/DC FM, and EXT AC/DC oM functions that is indicated on any of the corresponding
modulation display lamps AM, FM, and aM, ;9': exar%lf, when the FM lamp is on with both
the AM and FM functions set, pressing the or key will start not the EXT AC AM or
EXT DC AM function but the EXT AC FM or EXT DC FM function.

AM DEPTH FM DEPTH
Yo %
1.00 30.0 1.00 75.0
kHz kHz KHz
EXT A XT Al
Pressing the Eﬁ key will start Pressing the E key will start
the EXT AC AM function. the EXT AC FM function.
EXT D
Pressing the key will start Pressing the ']%jﬁ key will start
the EXT DC AM function. the EXT DC FM function.

When the EXT AC/DC AM function is set, the output frequency of the internal AM oscillator
will be erased from the left modulation display lamps.

Note
When the EXT AC/DC AM function is set, the INT AM function is disabled.
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(3} Difference between External AM Signals for EXT AC AM and EXT DC AM Functions

An external AM signal input from the AM IN terminal for the EXT AC AM function (EXT AC
AM signal) differs from that for the EXT DC AM function (EXT DC AM signal) as shown in
the table below. More specifically, the EXT AC AM signal, when falling within the amplitude
range specified in the table below, will be calibrated automatically to a preset modulation
depth by the internal Auto Gain Control (AGC) circuit built in the equipment while the EXT
DC AM signal will not. Thus, the latter signal must be adjusted manually to fall within the
specified amplitude range. The input impedance of the AM IN terminal is 100k,

Amplitude Range of External AM Signals

EXT AC AM Signal | EXT DC AM Signal

ic calibrafi
Aut'omatlc & |brat|.on ) Available Not available
by internal AGC circuit

Amplitude range 0.91tc 1.1Vpp WVppt1%

When an external AM signal, whether EXT AC AM signal or EXT DC AM signal, exceeds the
amplitude range specified in the above table, a message "Hi" or “Lo" will be displayed in
the modulation display lamps as follows:

AM PEPTH AM DEPTH
% %
Lo 30.0 HI 30.0
When the lower limit of the specified When the upper limit of the specified
amplitude range is exceeded amplitude rangs is exceeded

in this event, the amplitude of the eternal AM signal must be adjusted to fall within the
specified amplitude so that the message "Hi" or "Lo" may disappear from the moduiation
display lamps. Note that the above the sample messages apply to an external AM signal
input from the AM IN terminal when the AM lamp is on. Therefore, when another lamp, e.g.
the FM lamp is on, the message displayed on the modulation display lamps applies to an
external FM signal input from the FM IN terminal.
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3.5.4 internal AM Signal Qutput Setling : AM MOD OUT

{1) Description

An internal AM signal, that is, an AM signal output from its internal low-frequency AM
oscillator can be output from the AM signal output (AM MOD OUT) terminal on the front
panei by using the AM MOD QUT function.

(2) Procedure

4
To set the AM MOD OUT function, use the[__] key in the function/memory keys.

SPCL
MOD

{3) Note

@

@

The AM MOD OUT function will be released forcibly when the equipment is initialized (by
HIFT E N
pressing the [ Jand [@ | keys in this order).

PRESET

When the L_NEI key is pressed to select whether to set the AM MOD QUT function to ON
or OFF (indicated by “"AM QUT: ON" or "AM OUT : OFF", respectively, displa%gd in the
message window), it will automatically be set to the selected state even if the [__| key is
not pressed to complete the AM MOD OUT function. Therefore, when any function key is
pressed after the key, the AM MOD OUT function will be completed in the state
indicated by the message window to execute the function corresponding to the pressed
function key.

The amplitude of an internal AM signal output from the AM MOD OUT terminal by the AM
MOD QUT function varies depending on preset AM depth as shown in Table 3.5-3. The
output impedance of the AM MOD OUT terminal is 6001).

Table 3.5-3 Correspondence between AM Depth and Amplitude of Internal AM
Signal Output from AM MOD OUT Terminal

AM depth Amplitude
100 % 1.0 Vp.p
90 % 0.9 Vpp
80 % 0.8 Vpp
70 % 0.7 Vp.p
60 % 0.6 Vp.p
50 % 0.5 Vp.p
40 % 0.4 Vpp
30 % 0.3 Vp.p
20 % 0.2 Vpp
10 % 0.1 Vpp
0% 0.0 Vpp
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(4) Operational Map for AM MOD OUT Function

SPCL MOD
| i :
1 1
AM Function ] AM MOD OUT ] AM OUT : OFF _['Ef] end
! |
t 1 Nf YE!
1 1
| o i AM OUT : ON ] ond
| ¥
i [ AM Low Dist i
i a |
1 I\Ef 1
I
i AM Polarity
| a
1 N 1
! - :
i Rectanguler
| e
1 N 1
! — !
i SOURCE MIXER
| :
1 N [}
! ] ]
. i EXT. IN CAL
- EM Function E
; 1
I
- !
PM Function
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3.5.5 Low-distortion AM Setting : AM LOW DIST

(1) Description

2

3

The external AM setting function accompanied by AC coupling of an AM signal, that is, the
EXT AC AM function will cause distortion of the AM signal frequency of less than 20Hz
under the influence of the Auto Gain Control (AGC) circuit built in the equipment.The low-
distortion AM setting (AM LOW DIST) function reduces such distortion for even that low AM
signal frequency.

Procedure

To set the AM LOW DIST function, use the [t| key.

SPCL
MOoD

Note
@O The AM LOW EL?T funFction xlvill be released forcibly when the equipment is initialized {by
pressing the [ Jand [ keys in this order).

@

NO PRESET
When the [ key is pressed to select whether to set the AM LOW DIST function to ON

or OFF (indicated by "L. DIST: ON" or "L. DIST : OFF", respectively, displa¥sed in the
message windowy), it will automaticaily be set to the selected state even if the [ﬁ] key is
not pressed compieteN the AM LOW DIST function. Therefore, when any function key is
pressed after the key, the AM LOW DIST function will be Completed in the state
indicated by the message window to execute the function corresponding to the pressed
function key.
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3.5 Amplitude Moduliation (AM)

(4) Operational Map for AM LOW DIST Function

[

SPCL MOD
i
1
Yef 1
AM Function AM MOD OUT
!
1 N
' ]
E AM Low Dist
; :
] 1
] 1
] 1
; i
i N 1
] ] I
E AM Polarity
i s
I N 1
' - '
i Rectanguler
l i
l )
! lfil !
i SOURGE MIXER
| :
1 NI ]
! il !
i EXT. IN CAL
FM Function E
i
PM Function
i
I
|
3.6-11

L. DIST :

OFF

s

e 31100

L. DIST

: ON

end
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3.5.6 AM Signal Phase Polarity Conversion Setting : AM POLARITY

(1) Description

The R4262 allows conversion of the phase polarity of a mixed AM signal consisting of AM
signals that are output from its internal AM external and internal FM oscillator and input from
the external AM signal input (AM IN) terminal on the front panel and auxiliary modulation
input (AUX MOD IN) terminal on the rear panel (AM POLARITY function). {Note that the AM
POLARITY function does not affact FM and @M signals.)

(2) Procedure

4
To set the AM POLARITY function, use the [ ] key.

SPCL
MOD

(3) Note

@

@

The AM POLARITY function will be set to the positive (+) polarity forcibly when the

equipment is initialized (by pressing the |§-_Hl_:r]and 'i%imﬁ' keys in this order).
PRESET

When the Ifl key is pressed to select whether to set the AM POLARITY function to the
positive (+) or negative (-) polarity (indicated by "POLARITY: +" or " POLARITY: -",
respectively, displayef.:],E in the message window), it will automatically be set to the selected
state even if the key is not pressed to complete the AM POLARITY function.
Therefore, when any function key is pressed after the |J_'Q_| key, the AM POLARITY
function will be completed in the state indicated by the message window to execute the
function corresponding to the pressed function key.
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3.5 Amplitude Modulation (AM)

(4) Operational Map for AM POLARITY Function

SPCL MOD
i
1
lfﬁv !
AM Function AM MOD OUT
|
| AN
1
i I.:_9:| AM Low Dist
i a
1 ff ff ]
1
i AM Polarity PORALITY : +
i i
| l ff
1 1
i " | PORALITY : —
1 l | y
i Rectanguler E
| : |
| N ]
, I'i'l !
5 SOURCE MIXER
a i
] N 1
| I__Q_I |
E EXT. IN CAL
FM Function i
i
PM Function
!
1
3.5-13
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3.5.7 Rectangular Wave Output Setting : RECTANGULAR

{1) Description

The rectangular wave output (RECTANGULAR) function causes the internal AM oscillator
built in the equipment to generate a rectangular wave of low frequency ranging from 20 Mz
to 10kHz for output from the external AM signal input (AM IN) terminal on the front panel.

(2) Procedure

4
To set the RECTANGULAR POLARITY function, use thels% key.

MOD

(3) Note

@

@

)

The RECTANGUL&II_E; funcgo’p wi'!II be set to OFF forcibly when the equipment is initialized

(by pressing the [®_jand [® keys in this order).
PRESET

When the Iﬁ key is pressed to select whether to set the RECTANGULAR function to
the ON or OFF (indicated by "RECT OUT: ON" or "RECT OUT: OFF", respectively,
displa%ed in the message window), it will automatically be set to the selected stats even if
the Ij] key is not pressed to completengwe RECTANGULAR function. Therefore, when
any function key is pressed after the [ ] key, the RECTANGULAR function will be
completed in the state indicated by the message window to exscute the function
corresponding to the pressed function key.

The RECTANGULAR function cannot be used simultaneously with any other AM function.
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3.5 Ampiitude Modulation (AM)

(4) Operational Map for RECTANGULAR Function

[k

RECT OUT : OFF

RECT OUT : ON

|

SPCL MOD
l
= !
AM Function AM MOD OUT
!
] A
: - _
! AM Low Dist
i
1
| Nf
]
i AM Polarity
|
1 N
i o]
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3.5 Amplitude Modulation (AM)}

3.5.8 AM Signal Mixing Setting : SOURCE MIXER

(1) Deascription

2

Ordinarily, an AM signal is derived separately from the internal AM oscillator built in the
equipment or the external AM signal input (AM IN) terminal on the front panel. When the AM
signal mixing (SOURCE MIXER) function is set, an AM signal can be derived separately
from the internal AM osciilator and internal FM oscillator that are built in the equipment and
the anxiliary modulation input (AUX MOD IN) terminal on the rear panel, or AM signals
output from these three different sources can be mixed together,

Procedure

4
To set the SOURCE MIXER function, use the ] key.

SPCL
MOD

{3) Note

® The SOURCE MIXER function will be set to the "FM OSC : OFF", "AM OSC : ON", or

" SHIFT
"AUX IN: OFF" state forcibly when the equipment is initialized (by pressing the [ ] and

4 »
kays in this order).

PRESET N
When the |j key is pressed to select whether to set the SOURCE MIXER function to

ON or OFF (indicated by either "FM OSC : ON", "AM OSC : ON", "AUX IN : ON", or
"FM OSC : OFF", "AM 0OSC: OFF", "AUX IN: QFF", respectively, displayed in the
message window), it will automatically be set to the selected state even if the key is
not pressed to complete the SOURCE MIXER function.

Ni
Therefore, when any function key is pressed after the [:Q]key. the SOURCE MIXER
function will be completed in the state indicated by the message window to execute the
function corresponding to the pressed function key.

When the SOURCE MIXER function is used to mix two or three AM signals, the total of
the modulation depths of the individual AM signals must not exceed 100%.

3.5-16 Aug 24/30



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

3.5 Amplitude Modulation (AM)

I

(4) Operational Map for SOURCE MIXER Function

SPCL MOD
i
1
| = !
AM Function AM MOD OUT
:
]
]
i ] AM Low Dist
H
i
1 N?
]
i AM Polarity
|
1 Nf
i Rectanguler
i E
] N YE I YEf
|
i - SOURGE MIXER ] FM 0SC FM OSC : OFF
: "
| ' N
| 1
1
! i - FM OSC : ON
| ,
| ]
1 [] N YE!
| : L] ]
1
! : AM 0SC AM OSG : ON
| ]
i :
| i
i , ]
! i AM OUT : OFF
1 i
5 . -
| N | AUXMOD IN AUX IN : OFF
1 '
#M Function EXT. IN CAL )
I ] ! Ej”
? | AUX IN : ON
PM Function
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3.5 Amplitude Modulation (AM)

3.5.9 External AM Signal Calibration Setting: EXT. IN CAL
{1) Description

When one of the external AM functions, EXT AC AM function, is set, an external AM signal
input from the AM [N terminal {(EXT AC AM signal), when falling within the amplitude range
of 0.9 to 1.1 Vp-p, will be calibrated automatically to a preset modulation depth with an
accuracy of 6% %1% by the internal Auto Gain Control (AGC) circuit built in the
equipment. This function implemented by the AGC circuit is called the external AM signal
calibration (EXT IN CAL) function and will be abled whengver the EXT AC AM function is
set. However, this function can be disabled by key operation described in (2) procedure.
When an EXT AC AM signal exceeding the above specified ampilituitude range is being
used, this function should rather be disabled.

(2) Procedure

4
To set the EXT IN CAL function, use the[_] key.

SPCL
MOD

{3) Note
® The EXT IN CAL function will be set to the following states forcibly when the equipment is

FUN
initialized (by pressing the Eamd a keys in this order):
PRESET

EXTAC .. EIACON
EXTDC .. EIAC OFF

The EXT IN CAL function will be set to the following states when switching is made
between the internal AM (INT AM} function and the external AM (EXT AC/DC AM)

function:
INT ..... EIAC ON
EXT AC .. EIAC ON

EXTDC .. EIAC OFF

@ When the [_N_l] kay is pressed to select whether 10 set the EXT IN CAL function to the
ON or OFF (indicated by "EIAC: ON" or "EIAC: OFF", respectively, displa)(gsd in the
message window), it will automatically be set to the selected state even if the [ | key is
not pressad to complete the EXT IN CAL function.

R
Therefore, when any function key is pressed after the I—_Q_I key, the EXT IN CAL function
will be comPleted in the state indicated by the message window to execute the function
corresponding to the pressed function key.

@ The EXT IN CAL function cannot be used simultaneously with any other AM function.
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3.5 Amplitude Modulation (AM)

(4) Operational Map for EXT IN CAL Function

BRI
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i
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3.6 Frequency Modulation (FM)

3.6 Frequency Modulation (FM)
Table 3.6-1 shows the frequency modulation characteristics of the R4262.

Table 3.6 - 1 Frequency modulation Characteritics (1/2)

Electrical characteristics Range Setting conditions
Maximum modulation (Modulation frequency = 1kHz)
doeviation 800kHz Band 7, HET
400kHz Band 6
200kHz Band 5, 1, lex
100kHz Band 4
50kHz Band 3
25kHz Band 2
Specified resolution 1kHz (DEV. 800. to 201kHz) |

100Hz (DEV. 200 to 20.1kHz) Band 7, HET
10Hz (DEV. 20 to 0kMHz) —
1kHz (DEV. 400 to 101kHz) [
100Hz (DEV. 100 to 10.1kHz) Band 6
10Hz (DEV. 10 to 0kHz) =
1kHz (DEV. 200 to 51kHz} [+
100Hz (DEV. 50 to 5.1kHz) Band 5, 1, iex
10Hz (DEV. 5 to DkHz) -
1kHz (DEV. 100 to 26kHz) |7
100Hz (DEV. 25.9 to 2.6kHz) Band 4
10Hz (DEV. 2.59 to OkHz) -
1kHz (DEV. 50 to 13kHz) -
100Hz (DEV. 12.9 to 1.3kHz) Band 3
10Hz (DEV. 1.29 to OkHz) —
1kHz (DEV. 25 to 7kHz) -
100Hz (DEV. 6.9 to 0.7kHz) Band 2
10Hz (DEV. 0.69 to OkHz) -

Specified FM accuracy |Set value +7% #*10Hz Modulation frequency = 1kHz
Modulation deviation £ 400kHz
FM distortion Modulation frequency = 20Hz [When the EXT DC FM function
to 20kHz is set
1% Maximum modulation deviation
0.3% (DEV)
0.2% 1/2 of maximum modulation

deviation (DEV)
1/10 of maximum modulation
deviation {DEV)
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3.6 Fraquency Modulation (FM)

Table 3.6 - 1 Frequency Modulation Characteristics (2/2)

Electrical characteristics Range Setting conditions
FM 3 dB Bandwidth DC to 200kHz When the EXT DC FM function
20Hz to 200kHz is set
20Hz to 100kHz When the EXT AC FM function
is set
When the INT FM function is
set
Parasitic AM 1% Modulation frequency = 1kHz

Modulation depth = 75kHz
Carrier frisquency offset | (DEV. < 1/10 of maximum Whan the EXT DC FM function

modulation deviation) is set

< 4kHz Band 7, HET Band
< 2kMz Band 6

< 1kHz Band 1 to Band 5

The R4262 performs the FM functions by using an FM signal output from its internal low to
frequency FM oscillator (internal FM (INT FM) function) or by using an FM signal input from external
sources (external FM (EXT AC/DC FM) function). The internal oscillator is available in two types: FM
oscillator and AM oscillator. The SOURCE MIXER function allows combined use of the output
signals of these two types of internal oscillators for the FM functions. Still another FM signal can be
derived from the auxiliary modulation signal input terminal AUX MOB IN on the rear panel.

Note
The FM function is disabled when the analog frequency sweep function is set.
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3.6 Frequency Modulation (FM)

3.6.1 FM Tum-On/Off and FM Depth Setting : FM ON/OFF, FM DEVIATION

(1)

(2)

Description

To turn on the FM function press one of the frequency digit setting keys [rm] or one of the
data eLrEt keys [Zrm] To turn off the FM function, press either of two frequency digit setting
keys [% and"} Ig'i' Pressing the key will turn off all the modulation functions currently
sat. On the contrary, pressing the E,ery will turn off only the FM function when the FM
lamp is on. When the FM iamp is off, press either the or key before theery.
The lamp of the [Eemlkey is on and off when the FM function is on and off, respectively.

To set FM depth with ten keys, alsc use the key. Then, FM frequency and internal FM
frequency will be displayed on the modulation display lamps (internal FM frequency will not
be displayed when the externai FM (EXT AC/DC FM) function is set) and the ten keys will
get ready for entering FM depth values. As a unit key for FM depth, use the [ —dBm MHz]
% mV key.

The modulation depth/deviation adjustment knob can be used to increment or decrement, by
one, modulation depth digits set with the modulation depth/deviation digit setting keys

and [ = ]. Turning the knob clockwise and counterclockwise will increment and
decrement modulation depth digits, respactively.

Example

Turn on the FM function and set FM deviation to 75kHz.

FUNCTION DATA ENTRY
Key
operation +dBy
Lz ] Ls | [wz]y
GPIB FM75KZ
Indications
FM DEV
1.00 75.0
kHz kMz
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3.6 Frequancy Modulation (FM)

Then, the FM function will be turned on and FM deviation will be set to 75kHz.

D OFF
Pressing the% key will the FM function that is turned on last or that is currently displayed
in the modulation display lamps.

3.6.2 Setting Internal FM and Internal Modulation Frequency : INT, MOD FREQ
(1) Description

The equipment performs the internal FM (INT FM) function by using its internal low to
frequency FM oscillator, which is available in two types: FM oscillator for generating FM
signals and FM oscillator for generating FM signals. Table 3.6-2 shows the characteristics of
the internal FM oscillator.

Table 3.6 - 2 Characteristics of Internal Modulation Oscillator

Electrical characteristics Range Setting conditions

Oscillating frequency 20Hz to 100kHz

Frequency resolution 1% of any set value

Frequency accuracy Any set value +3%

QOutput frequency range | 1Vp.p (under load od 600%Q)

Output frequency 1mVp.p

resolution

Distorion < 0.04% 20Hz to 20kHz
< 1% {Output frequency :
0.2Vp.p

Qutput frequency Any set value 4%

accuracy

Output impedance 60002 + 10%
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(2) Procedure

To start the INT FM function, press one of the modulation digit setting keys %when the
FM lamp is on, indicating that the FM function is set. Then, the lamp of the !% key will
come on, indicating that the INT FM function has been started. This lamp will not come on
when the external FM (EXT AC/DC FM) function is set. When the FM function is set
simultaneously with the AM function, pressing the ﬁjkey will start any of the INT FM and
INT AM functions that is indicated on any of the corresponding moduiation display lamps FM
and AM. For el)@mple, when the FM lamp is on with both the FM and AM functions set,
pressing the [ ] key will start not the INT FM function but the INT AM function (see the
following figures).

AM DEPTH FM DEV
%
1.00 30.0 1.00 75.0
kHz kHz kHz
INT INT
Pressing the °__] key will Pressing the B__] key wiil
start the INT FM function. start the INT FM function.

Upon starting of the INT FM function, the output frequency of the internal FM oscillator will
be displayed on the left modulation display lamps. Nothing will be displayed on the lsft
modulation display lamps when the EXT AC/DC FM function is set.

To set internal FM frequency with the FM frequency setting (FM NOD FREQ) function, use
the ten keys or modulation frequency digit adjustment knob. The ten 5 § c:éan llaNeT used to
enter any desired FM frequency value after one of the data entry keys [=_Jor [F__] key is
pressed. The modulation frequency adjustment knob, when turned clockwise and
counterclockwise, will increment and decrement, by one, modulation frequency digits set

with the modulation frequency digit setting keys| < | and|_—_|.

3.6-6 Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL
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(3) Example

Set internal FM frequency to 1kHz when the FM lamp is currently on.

FUNCTION DATA ENTRY
Key INT
operation +dBuy
P ] i) ,
GPIB MFB1KZ
Indications
FM DEV
1.00 30.0
kHz kHz

Then, internal FM fraequency will be set to 1kHz.
3.6.3 External FM Setting : EXT AC/DC
(1) Description

The equipment performs the external FM (EXT AC/DC FM) function with FM signals input
from external sources, i.e. the external FM signal input (FM IN) terminal on the front pane!
and the auxiliary modulation input (AUX MOD IN) terminal on the rear panel. This section
describes the EXT AC/DC FM function using FM signals input from the FM IN terminal. For
the EXT AC/DC FM function using FM signal input from the AUX IN terminal, see Section
3.6.9 "FM Signal Mixing: SOURCE MIX Function".
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3.6 Frequency Modulation (FM)

2

(3)

Procedure

EXT A EXT

To start the EXT AC/DC FM function, press the or ﬂ key when the FM lamp is on,
indicating that the FM function is set. Pressing the r E:ﬁ key causes AC coupling or
DC cng, E)%sgectively, of an FM signal input from the FM IN terminal. Then, the lamp of
the = _ Jor key will come on, respectively. The lamp will will not come on when the
internal FM (INT FM) function is set._ When the FM function is set simultanecusly with the
FM and sM functions, pressing the E]or IZ] key will start any of the EXT AC/DC FM,
EXT AC/DC FM, and EXT AC/DC oM functions that is indicated on any of the corresponding
modulation display lamps FM, FM, and gM. For example when the FM lamp is on with both
the FM and FM functions set, pressing the ﬁor key will start not the EXT AC FM or
EXT DC FM function but the EXT AC FM or EXT DC FM function.

AM DEPTH FM DEV
Yo
1.00 30.0 1.00 75.0
kHz kHz KHz
EXT A Al
Pressing the |ﬁ key will start Pressing the E key will start
the EXT AC FM function. the EXT AC FM function.
XT
Pressing the% key will start Pressing the ﬁ key will start
the EXT DC FM function. the EXT DC FM function.

When the EXT AC/DC FM function is set, the output frequency of the internal FM oscillator
will be erased from the left modulation display lamps. When the EXT AC/DC FM function is
set, the INT FM function is disabled.

Difference between External FM Signals for EXT AG FM and EXT DC FM Functions

An external FM signal input from the FM IN terminal for the EXT AC FM function (EXT AC
FM signal) differs from that for the EXT DC FM function (EXT DC FM signal) as shown in
the table below. More specifically, the EXT AC FM singnal, when falling within the amplitude
range specified in the table below, will be calibrated automatically to a preset modulation
depth by the internal Auto Gain Control (AGC) circuit built in the equipment while the EXT
DC FM signal will not. Thus, the latter signal must be adjusted manually to fall within the
amplitude range of 1Vp_p * 1% . The input impedance of the FM IN terminal is 100k{).
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Amplitude Range of External FM Signals

EXT AC AM Signal { EXT DC AM Signal

Automatic calibration Available Not avaitable
by internal AGC circuit
Amplitude range 0.9 to 1.1Vp.p 1Vppti1%

When an external FM signal, whether EXT AC FM signal or EXT DC FM signal, exceeds the
amplitude range specified in the above table, a message "Hi" or "Lo" will be displayed in
the modulation display lamps as follows :

FMm DEV FM DEV
Lo 30.0 HI 30.0
kHz kHz
When the lower limit of the specified When the lower limit of the specified
amplitude range is exceeded amplitude range is exceaded

In this event, the amplitude of the eternal FM signal must be adjusted to fall within the
specified range so that the message "Hi" or "Lo" may disappear from the modulation
display iamps. Note that the above the sample messages apply to an external FM signal
input from the FM IN terminal when the FM lamp is on. Therefore, when another lamp, e.g.
the AM lamp is on, the message displayed on the modulation display lamps applies to an
external AM signal input from the AM IN terminal.

3.6.4 Internal FM Signal Output : FM MOD QUT

(1)

)

Description

An internal FM signal, that is, an FM signal output from the internal low-frequency FM
oscillator built in the equipment can be output from the FM signal output (FM MOD QUT)
terminal on the front panel by using the FM MOD OUT function.

Procedure

4
To set the FM MOD OUT function, use the[__| key.

SPCL
MOD
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(3) Note

@ The FM MOD OUT function will be released forcibly when the equipment is initialized (by
pressing the [SHIFT] and [FUNCTION PRESET] keys in this order).

@ When the |"iL| key is pressed to select whether to set the FM MOD QOUT function to ON
or OFF (indicated by "FM OUT: ON" or "FM OUT: OFF", respectively, displayed in the
message window), it will automatically be set to the selected state even if the key is
not pressed to complete the FM MOD QUT function.

Therefore, when any function key is pressed after the [NO] key, the FM MOD OUT
function will be completed in the state indicated by the message window to execute the
function corresponding to the pressed function key.

@ The frequency of an internal FM signal output from the FM MOD QUT terminal by the FM
MOD OQUT function varies depending on preset FM depth. The output impedance of the
FM MOD QUT terminal is 6004.

Table 3.8 - 3 Correspondence between FM Depth and Frequency of Internal FM Signal Output from
FM MOD QUT Terminal

BAND 2 3 4 1, lex, 5 6 7 Output voltage
25kHz 50kHz 100kHz 200kHz 400kHz 800kHz 1.00Vp.p
DEV 2.5kHz 5kHz 10kHz 20kHz 40kHz 80kHz 1.00Vp._p
0.25kHz 0.5kHz 1kHz 2kHz 4kHz 8kHz 1.00Vp.p
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(4) Operational Map for FM MOD OUT Function

-

SPCL MOD
AM Function
? i
1
1 YE? 1
FM Function FM MOD QUT
i 4
1 1
1 1
1 ]
| :
1 N §
! H
5 Ij] FM Low Dist
i .
: . |
' L
i FM Polarity
I .
i N i
i - '
! Pre-emphasis
i i
i Nf i
l ]
E Wave Select
i .
; i
i - :
: SOURCE MIXER
: .
: : :
] M 1
E EXT. IN CAL
1
PM Function d
1
1
1
3.6-10

[F

FM OUT : OFF

FM QUT : ON
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3.6.5 Low-distortion FM Setting : FM LOW DIST
(1) Description

The FM functions with low modulation deviation will cause distortion of the FM signal
frequency under the influence of the Auto Gain Control (AGC) circuit built in the equipment.
The low-distortion FM setting (FM LOW DIST) function reduces such distortion.

{2) Procedure

To set the FM LOW DIST function, use the |j key.

SPLC
MOD

{3) Note
@® The FM LOW DIST function will be released forcibly when the equipment is initialized {by
pressing the [SHIFT] and [FUNCTION PRESET] keys in this order).

@ When the I"M_Q-Ikey is pressed to select whether to set the FM LOW DIST function to ON
or OFF (indicated by "L. DIST: ON" or "L. DIST: OFF", respectively, displayv%(si in tha
message window), it will automatically be set to the selected state even if the [ Jkey is
not pressed to complete the FM LOW DIST function. Therefore, when any function key is
pressed after the [NO] key, the FM LOW DIST function will be completed in the state
indicated by the message window to execute the function corresponding to the pressed
function key.
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(4) Operational Map for FM LOW DIST Function

[

SPCL. MOD
AM Function
i
1
[ :
FM Function FM MOD OUT
a |
1 Nj!- ]
1
i FM Low Dist
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1 I
1 ]
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]
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I ;
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i
3.6-12
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OFF
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end

end
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3.6.6 FM Signal Phase Polarity Conversion : FM POLARITY

(1) Description

The R4262 allows conversion of the phase polarity of a mixed FM signal consisting of FM
signals that are output from the internal FM oscillator and internal AM oscillator that are built
in the equipment and input from the external FM signal input (FM IN) terminal on the front
panel and auxiliary modulation input (AUX MOD IN) terminal on the rear panel (FM
POLARITY function). (Note that the FM POLARITY function does not affect an AM signal.)

(2) Procedure

To set the FM POLARITY function, use the E4] key.

SPCL
MOD

(3) Note

@

@

The FM POLARITY function will be set to the posntwe ( +)polarity forcibly when the
equipment is initialized (by pressing the |§w—|and = keys in this order).

PRESET

When the [NO] key is pressed to select whether to set the FM POLARITY function to the
positive (+) or negative (—) polarity (indicated by "POLARITY: + " or "POLARITY: —"
respectively, displaygg in the message window), it will automatically by set to the selected
state even if the key is not pressed to complete tp FM POLARITY function.
Therefore, when any function key is pressed after the key, the FM POLARITY
function will be completed in the state indicated by the message window to execute the
function corresponding to the pressed function key.
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(4) Operational Map for FM POLARITY Function

[k

SPCL MOD
AM Function
s z
1 YE% l
FM Function FM MOD OUT
i
1 N?
]
E FM Low Dist.
!
1 N
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I " \
! - —
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i 1
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| 7
l N !
I 1
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PM Function :
H
i
3.6-14
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POLARITY : +

POLARITY : —

end

end
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3.6.7 Pre-emphasis Setting : PRE-EMPHASIS

(1) Description

The R4262 allows setting of pre-emphasis that emphasizes the high-band frequency of an
FM signal (PRE-EMPHASIS function). The PRE-EMPHASIS function is available in the three
types listed below, which can be selected to serve a desired purpose. Figure 3.6-1 shows
the frequency characteristics of pre-emphasis.

@ 50is - FM broadcast

@ 7548 - Television

@ 7505 - Radiocommunication
@ Pre-emphasis off

Pre-emphasis setting loss (dB)

10 100 1k 10k 100k

Figure 3.6-1 Frequency Characteristics of Pre-emphasis

{2) Procedure

4

To set the PRE-EMPHASIS function, use the[__] key.
SPCL

MOD

(3) Note

@ The PRE- EMPHASIS functaon will be set to OFF forcibly when the equipment is initialized
{by pressing the [ | and 1 i keys in this order).

PRESET
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(4) Operational Map for PRE-EMPHASIS Function

o (D

YE

|

SPCL MOD
AM Function
= e
1
1 YEf I
FM Function FM MOD OUT
|
| Nf
1
i FM Low Dist.
|
1
1 Nf
1
i FM Polarity
! i
| NI% ]
] [ I
i Pre-emphasis EMPHA : OFF
1
: ! .
1 1
5 i Ii—l EMPHA : 50us
1 1
a |
i
1 1
| i - EMPHA : 75us
1 1
i .
N
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E ) i EMPHA : 750us
I L
i Wave Select
1
i NO :
i SOURGE MIXER
: :
i NGO :
i e v AL
1 T
! !
PM Function )
1
|
3.6-16

end
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end
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3.6.8 Internal Sine-wave/Triangular-wave FM Signal Selection : WAVE SELECT

(1) Description

Ordinarily, the internal FM oscillator built in the equipment generates a sine-wave FN signal.
If necessary, it can be SET to generate a triangular-wave FM signal with the sine-
wave/triangular-wave FM signal selection (WAVE SELECT) function.

(2} Procedurs

4
To set the WAVE SELECT function, use the [__| key.

SPCL
MaD

(3} Note

@ The WAVE SELECT function will be set to generate a sine- wave FM signal forcibly when

@

the equipment is initialized {by pressing the [@ 1and [ﬂ |keys in this order).
PRESET

When the |j| key is pressed to select whether fo set the WAVE SELECT function to
generate a sine-wave or triangular-wave FM signal (indicated by "WAVE: SINE" or
"WAVE: TRIANG", respectivaly, displayegE in the message window), it will automatically
be set to the selected state even if the key is not pressed to completg the WAVE
SELECT function. Therefore, when any function key is pressed after the key, the
WAVE SELECT function will be completed in the state indicated by the message window
to execute the function corresponding to the pressed function key.
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(4) Operational Map for WAVE SELECT Function

SPCL MOD

AM Function

FM Function

K

PM Function

T
1
1
1
[

b [ [ [k

[k [k

FM MOD OUT

FM Low Dist.

FM Polarity

Pre-emphasis

Wave Select WAVE : SIN end
!
1 N YE
i - .
i WAVE : TRIANG | end
SOURCE MIXER
i
1
!
EXT. IN CAL.
i
]
:
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3.6.9 FM Signal Mixing : SOURCE MIXER

M

(2)

Description

Ordinarily, an FM signal is derived separately from the internal FM oscillator built in the
equipment or the external FM signal input (FM IN) terminal on the front panel. When the FM
signal mixing (SOURCE MIXER) function is set, an FM signal can be derived separately from
the internal FM oscillator and internal AM oscillator built in the equipment and the auxiliary
modulation input (AUX MOD IN) terminal on the rear panel, or FM signals output from these
three different sources can be mixed together.

Procedure

4
To set the SOURCE MIXER function, use the [__| key.

SPCL
MOD

(3) Note

@ The SOURCE MIXER function will be set to the "FM OSC : ON" , "AM 0OSC : OFF" , or

"FA;&JX IN : OFF" state forcibly when the equipment is initialized (by pressing the !im..-r o

i keys in this order).
PRESET N
When the |:_Q:| key is pressed to selact whether to set the SORUCE MIXER function to

ON or OFF (indicated by sither "FM OSC: ON", "AM OSC: ON", "AUX IN: ON", or "FM
OSC: OFF", "AM OSC: OFF", "AUX IN: OFF", respectively, displayed in_the message
window), it will automatically be set to the selected state even if the key is not
pressed to complete the SOURCE MIXER function. Therefore, when any function key is
pressed after the Iﬁ key, the SOURCE MIXER function will be completed in the state
indicated by the message window to execute the function corresponding to the pressed
function key.

When the SOURCE MIXER function is used to mix two or three FM signals, the total of
the modulation deviations of the individual FM signals must not exceed the maximum
moduiation deviation.
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5
F

(4) Operational Map for SOURCE MIXER Function

SPCL MOD

AM Function

FM Function FM MOD OUT
i
] Nf
I
i FM Low Dist.
i
)
1 N-Q-
1
i FM Polarity
i
i
1 Nf
1
! Pre-emphasis
1
; ND. ]
i Wave Select
]
F
]
F Nf YEf YEf
I
E SOURCE MIXER FM OSC FM OSC : OFF
| |
I I NO
' ' ]
| ! FM OSC : ON
| |
|
1 i NO YE%
| 1 [ :':j
i i AM 0SC AM OSG : ON
I :
I L]
| i -
i i AM OSC : OFF
| i
i i NO YES

) ; " i AUXMOD IN =] Auxin: oFF

PM Function EXT. IN CAL. N
i E - AUX IN : ON
1 I
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3.6.10 External FM Signal Calibration : EXT.IN CAL.
(1) Description

When one of the external FM functions, EXT AC FM function, is set, an external FM signal
input from the FM IN terminal (EXT AC FM signal), when falling within the frequency range
of 0.9 to 1.1 Vp.p, will be calibrated antomatically to a preset modulation depth with an
accuracy of *7% +10Hz by the internal Auto Gain Controi (AGC) circuit built in the
equipment. This function implemented by the AGC circuit is called the external FM signal
calibration (EXT. IN CAL.) function and will be abled whenever the EXT AC FM function is
set. However, this function can be disabled by key operation described in (2) Procedure.
When an EXT AC FM signal exceeding the above specified frequency range is being used,
this function should rather be disabled.

(2) Procedure

4
To set the EXT IN CAL function, use the [_] key.

SPCL
MOD

(3) Note

@ The EXT IN CAL function wiﬂllpre set ;oNth? Nfollowing states forcibly when the equipment is
initialized (by pressing the [ _Jand [© keys in this order):

PRESET
EXTAC .. EIACON
EXTDC .. EIAC OFF

The EXT IN CAL function will be set to the following states when switching is made
between the internal FM (INT FM) function and the external FM (EXT AC/DC FM)
function:

INT ..... EIAC ON
EXTAC .. EIACON
EXTDC .. EIAC OFF

@ When the &I key is pressed to select whether to set the EXT IN CAL function to the
ON or OFF (indicated by "EIAC : ON" or "EIAC : OFF", respectively, displa¥Eed in the
message window), it will antomatically be set to the selected state even if the ﬂ key is
not pressed to complete the EXT IN CAL function. Therefore, when any function key is
pressed after the &] key, the EXT IN CAL function will be completed in the state
indicated by the message window to execute the function corresponding to the pressed
function key.
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(4) Operational Map for EXT IN CAL Function

SPCL MOD
AM Function
Nf YEf

FM Function FM MOD QUT
i
1 [ |
| FM Low Dist.
E
1
1 Nf
1
i FM Polarity
|
1 NO
] | I
i Pre-emphasis
i
1 N?_—
¥
E SOURCE MIXER
|
|
! N?
|
i Wave Select
i i
! N ¥ 1
' -
i EXT. IN CAL. ] EIAC : ON é ond
! !

ij” ! ! ff Y
PM Function EIAC : OFF .....Iij—]_ end
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3.6.11 Wide-band FM Setting : WIDE FM
(1) Description

The wide-band FM setting (WIDE FM) function allows setting of wide-band FM with the
maximum deviation of over 800kHz. The WIDE BAND function has three modes: WIDE FM
1, WIDE FM 2, and WIDE FM 3, each of which aliows the maximum modulation deviation of
28MHzp-p. A wide-band FM signal cannot be input from the internal FM oscillator built in the
equipment but can only be input from an external source, i.e. the wide-band FM signal input

(WIDE FM IN) terminal to the front panel.

Table 3.68-3 shows the characteristics of the WIDE FM function.

Table 3.6 - 3 Characteristics of WIDE FM Function

Modulation frequency

input impedance

20Hz to 300kHz (3dB
bandwidth)
Approx. 10k§)

Electrical characteristics Range Setting conditions
WIDE FM 1

Maximum modulation > 28MHzp.p Uses 10kHz rectangular-wave
deviation ™ modulation signals in Band 7

and HET Band.
Valid when the CW mode is
set.

WIDE FM 2
Maximum modulation
deviation *2

Modulation frequency

input impedance

> 28MHzp.p

20Hz to 1MHz (3dB bandwidth)
Approx. 50k}

Uses 10kHz rectangular-wave
modulation signals in Band 7
and HET Band.

Valid when the CW mode is
set.

WIDE FM 3

Maximum modulation
seviation

(Analog wide-band frequency
sweep)
> 28MHzp p

Uses 10kHz ractangular-wave
modulation signals in Band 7
and HET Band.

Modulation frequency

Input impedance

DC to 300kHz {3dB bandwidth)
DC to 1MHz (3dB bandwidth)

Approx. 10kQ)

WIDE FM 1 +WIDE FM 3
WIDE FM 2 + WIDE FM 3

WIDEFM 1+WIDEFM 3

Modulation frequency

20Hz to 8.5MHz
DC to 8.5MHz

Approx. 50k WIDE FM 2 +WIDE FM 3
Combination of R4262
with TR45101
Maximum modulation >20MHzp.p
deviation *2 Uses 10kHz rectangular-wave

modulation signals in Band 7
and HET Band.

Valid when the CW mode is
set.

WIDE FM 2 + WIDE FM 3

*1: Measured when the wide-band FM signal amplitude ranges from 2.5 to 3Vp.p.
2! Measured when the wide-band FM signal amplitude ranges from 5 to 6Vp.p.
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The WIDE FM 3 mode allows the low-band frequency of a wide-band FM signal in the WIDE
FM 1 and 2 modes to be modulated when the signal is direct current (DC). When the
equipment is set to the WIDE FM 3 mode, it will automatically enter the analog wide-band
frequency sweep accordingly but will not make no sweep or panel display because it sets a
sweeap span to 0Hz.

The WIDE FM 1 and 2 modes are also abled when the analog frequency sweep mode is set.

{2) Procedure
@® WIDE FM 1 Mode Setting
IFT INT
To set the WIDE FM 1 mode to on, press thegj and Elkeys in this order.
WIDE FM1

ALL OFF
To set the WIDE FM 1 mode to off, press the ﬁ key.
@ WIDE FM 2 Mode Setting

T EXT A
To set the WIDE FM 2 mode to on, press the ] andE— ] keys in this order.

ALLOFF  WIDE FM2
To set the WIDE FM 2 mode to off, press the [P__] key.
@ WIDE FM 3 Mode Setting

To set the WIDE FM LB, mode to on, first turn on the WIDE FM 1 or 2 mode and then
press the |'§'iﬂ|and keys in this order. Depending on whether the WIDE FM 3 mode
is set to on after th(‘;"rl %l?)‘% FM 1 or 2 mode, the 3dB bandwidth and the input impedance
of the WIDE FM IN terminal will differ as follows:

When the WIDE FM 3 mode is set to on after the WIDE FM 1 mode:

3dB bandwidth : DC to 300kHz
Input impedance : 10k

When the WIDE FM 3 mode is set to on after the WIDE FM 2 mode:

3dB bandwidth : DC to 1MHz
Input impedance : 50 &

When the WIDE FM 1 or 2 mode is set to on after the WIDE FM 3 mode, the WIDE FM 3

mode will be replaced EX gplg WIDE FM 1 or 2 mode, respectively. To set the WIDE FM 3
mode to off, press the [ Jkey.
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(3) Note

@ When any of the WIDE FM 1, 2, and 3 modes is on, the WIDE FM lamp on the bottom
left of the front panel as shown in the figure below :

OSWP BPSK Wﬁiiln

Conversely, when the WIDE FM lamp is off, all the WIDE FM 1, 2, and 3 modes are off.

@ The maximum modulation deviation of the WIDE FM function differs depending on which
fregency band is used as shown in the table below ;

Band
HET, 7 6 1,5 4 3 2
Maximum modulation
deviation (MHzp.p) 28 14 7 3.5 1.75 0.875
@ ThﬁFrWIDEFF'I:A function will be set to off when the equipment is initialized (by pressing the
=] and [© keys in this order).
PRESET
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3.7 Phase Modutation (aM)

The R4262 performs the oM functions by using an gM signal output from its internal low-frequency
eM oscillator (internal M (INT aM) function) or by using an M signal input from external sources
{(external oM (EXT AC/DC gM) function). The internal oscillator is availabie in two types : M (FM)
oscillator and AM oscillator. The SOURCE MIXER function allows combined use of the output
signals of these two types of internal oscillators for the oM functions. Still another oM signal can be
derived from the auxiliary modulation signal input terminal AUX MOD IN on the rear panel,

Note
1. The M function is disabled when the analog frequency sweep function is set.

2. To initialize the equipment, press the |=__land | !keys in this order.
PRESET

Table 3.7-1 shows the phase modulation characteristics of the R4262.

Table 3.7 - 1 Phase Modulation Characteristics (1/2)

Electrical characteristics Range Setting conditions

Maximum modulation {Modulation frequency = 1kHz)
deviation When the unit of“rad” is set
When the unit of“deg”is set

300 rad 150deg Band 7, HET
150 rad —_——— Band 6
75 rad ——— Band 5, 1, lex
37.5 rad —_— Band 4
18.7 rad _ Band 3
9.3 rad _ Band 2
Specified resolution Resolution (Specified DEV)
0.1 rad (300 to 32.1rad) -

0.01 rad (32.00 to 3.21rad)
0.001rad (3.200 to QOrad)
Band 7, HET
D.1 deg (150 to 15.1deq)
0.01 deg (15.00 to 1.51deg)
0.001deg (1.500 to Odeg) -

0.1 rad (150 to 16.1rad)
0.01 rad (16.00 to 1.61rad) Band 6
0.001rad {(1.600 to Orad)

0.1 rad (75 to 8.1rad) ]
0.01 rad (8.00 to 0.81rad) Band 1, lex &
0.001rad (0.800 to Qrad)
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Table 3.7 - 1 Phase Modulation Characteristics (2/2)

Electrical characteristics Range Setting conditions
Specified resolution Resolution (Specified DEV)

0.01 rad ( 32.00 to 3.21rad) Band 4
0.001rad ( 3.200tc Orad)

0.1 rad {300 to32.1rad)
0.01 rad { 32.00 to 3.21rad) Band 3
0.001rad { 3.200to Orad)

0.1 rad {300 to32.1rad)
0.01 rad { 32.00 to 3.21ra) Band 2
0.001rad { 3.200to Orad) —

Specified accuracy Set value * 10% Modulation frequency = 1kHz
aM distortion Demodulation frequency When the unit of “rad” is set
bandwidth = 20Mz to 20kHz | Modulation frequency = 1kHz
<2% Modulation deviation = 5rad
oM 3dB bandwidth 20Hz to 2.66kHz When the EXT DC oM function
BC to 320kHz and the unit of “rad” are set

When the EXT DC oM function
and the unit of“deg” are set

3.7.1 oM Turn-On/off and eM Depth Setting : M ON/OFF, gM DEVIATION
(1) Description

To turn on the M function, press one of the frequency digit setting keys [Eam]or one of the
data entry keys ﬂm To turn off the gM function, press either of two frequency digit setting
keys E an d"F Pressing the[Ei__| key will turn off all the modulation functions currently
set. On the contrary, pressing the ﬁ key will turn off onl the oM functmn when the M
lamp is on. When the aM lamp is off, press either [Fam] or [Few] key before the m key The
lamp of the [Fam] or key is on and off when the eM function is on and off, respectively.

To set @M depth with ten keys, also use either the or key. Then, gM fraquency
and internal @M frequency will be displayed on the modulation display lamps (internal oM
frequency will not be displayed when the external M (EXT AC/DC @M) function is set) and
t_hde 8 ten keys will get ready for entering M depth values. As a unit key for @M depth, use the

[mHz] %emV key.

The modulation depth/deviation adjustment knob can be used to increment or decrement, by
one, moduiation depth digits set with the modulation depth/deviation digit setting keys

L _tand | = ] . Turning the knob clockwise and counterclockwise will increment and
decrement modulation depth digits, respectively.
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{2) Example

Turn on the sM function and set aM deviation to 32 rad.

FUNCTION DATA ENTRY
Key
operation +dBy
=M [a ] =21 [Conz]™
GPIB PM32RD
Indications
oM DEV
1.00 32.0

rad
kHz

Then, the aM function will be turned on and @M deviation will be set to 32 rad.
3.7.2 Setting Internal oM and Internal Modulation Frequency : INT, MOD FREQ
(1) Description

The equipment performs the internal M (INT @M) function by using its internal low-
frequency oM oscillator, which is available in two types: @M oscillator for generating oM
signals and M osciliator for generating @M signals. Table 3.7-2 shows the characteristics of

the internal gM oscillator.
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Table 3.7 - 2 Characteristics of Internal Modulation Oscillator

Electrical characteristics Range Setting conditions

20Hz to 100kHz
1% cof any set value

Oscillating frequency

Frequency resolution

Frequency accuracy Any set value +3%

1Vp_p (under load of 600Q)

Output frequency band

Output frequency 1mVp.p

resolution

Distortion < 0.04% 20Hz to 20kHz
< 1% (Output frequency : > 20kHz
0.2Vp.p)

Output frequency Any set value *4%

accuracy

Qutput impedance 6000 + 10%

(2) Procedure

To start the INT oM function, press one of the modulation digit setting keys ﬁ] when the
oM lamp is on, indicating that the M function is set. Then, the lamp of the % key will
come on, indicating that the INT aM function has been started. This lamp will not come on
when the external gM (EXT AC/DC oM) function is set. When the oM function is set
simultaneously with the AM function, pressing the ﬁ]key will start any of the INT oM and
INT AM functions that is indicated on any of the corresponding modulation display lamps oM
and AM. For emmple, when the ¢M lamp is on with both the sM and AM functions set,
pressing the [®_] key will start not the INTeM function but the INT AM function (see the
figures on the top of the next page).

AM DEPTH aM DEV

1.00 30.0 1.00 32.0

rad

kHz kHz

NT

INT
Pressing the [F__| key will
start the INT AM function.

3.74

Pressing the key will
start the INT gM function.
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3)

Upon starting of the INT eM function, the output frequency of the internal @M oscillator will
be displayed on the left modulation display lamps. Nothing will be displayed on the left

modulation display lamps when the EXT AC/DC gM function is set.

To set internal @M frequency with the oM frequency setting (sM MOD FREQ) function, use
the ten keys or modulation frequency digit adjustment knob. The ten kegs can be used to
enter any desired oM frequency value after one of the data entry keys or E| key is
pressed. The moduiation frequency adjustment knob, when turned clockwise and
counterclockwise, will increment and decrement, by one, modulation frequency digits set

with the modulation frequency digit setting keys [_¢ land[ = ] .

Example

Set internal aM frequency to 1kHz when the oM lamp is currently on.

FUNCTION DATA ENTRY
Key INT
operation +dBu
] Deedd
MOD FREGQ
GPIB MFC1KZ
Indications
M DEV
1.00 32.0

kHz

rad

Then, internal oM frequency will be set to 1kHz,
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3.7.3 External M Setting : EXT AC/DC

(1)

(2)

Description

The equipment performs the external gM (EXT AC/DC eM ) function with eM signals input
from external sources, i.e. the external oM signal input (FM IN) terminal on the front pane!
and the auxiliary modulation input {(AUX MOD IN) terminal on the rear panel. This section
describes the EXT AC/DC gM function using eM signals input from the FM IN terminal. For
the EXT AC/DC eM function using oM signal input from the AUX IN terminal, see Section
3.7.7 " eM signal Mixing: SOURCE MIX Function".

Procedure

A EXT

To start the EXT AC/DC gM function, press the ﬁor Eﬁkey when the eM lamp is on,
indicating that the @M function is set. Pressing the ﬁor %ﬁkey causes AC coupling or
DC GE%JR‘I:ing, ectively, of an oM signal input from the FM IN terminal. Then, the lamp of
the [E_Jor [°_] key will come on, respectively. The lamp will will not come on when the
internal gM (INT OM) function is setém\ﬁ:’htgen tgg oM function is set simultaneously with the
@M and gM functions, pressing the [E__]or ﬁ key will start any of the EXT AC/DC gM,
EXT AC/DC ¢M, and EXT AC/DC oM functions that is indicated on any of the corresponding
modulation display lamps M, aM, and M. For example, when the AM lamp is on with both
the sM and AM functions set, pressing the % or %ﬁkey will start not the EXT AC oM or
EXT DC oM function but the EXT AC AM or EXT DC AM function.

AM DEPTH M DEV
%
1.00 30.0 1.00 32.0
rad
kHz KHz

EXT A
Pressing the |ﬁ key will start Pressing theﬁ key will start
the EXT AC AM function. the EXT AC oM function.

XT EXT DY
Pressing the ﬁ key will start Pressing the key will start
the EXT DC AM function. the EXT DC aM function.
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{3) Note

@ When the EXT AC/DC M function is set, the output frequency of the internal gM
oscillator will be erased from the left modulation display lamps.

When the EXT AC/DC aM function is set, the INT eM function is disabled.

@ An external @M signal input from the FM IN terminal for the EXT AC eM function (EXT
AC oM signal) differs from that for the EXT DC eM function (EXT DC gM signal) as
shown in the table below. More specifically, the EXT AC @M signal, when falling within the
amplitude range specified in the table below, will be calibrated automatically to a preset
modulation depth by the internal Auto Gain Control (AGC) circuit built in the equipment
while the EXT DC gM signal will not. Thus, the latter signal must be adjusted manually to
falt within the specified amplitude range.

Amplitude Range of External oM Signals

EXT AC eM Signal | EXT DC aM Signal

A e calibrat
utomatic calibration Available Not available

by internal AGC circuit

Amplitude range 0.9to 1.1Vp.p 1Vppti1%

When an external @M signal, whether EXT AC @M signal or EXT DC eM signal, exceeds
the frequnency band specified in the above table, a message "Hi" or "Lo" will be
displayed in the modulation display lamps as follows:

aM DEV oM DEV
Lo 30.0 Hi 30.0
rad rad
When the lower limit of the specified When the upper limit of the specified
frequency band is exceeded frequency band is exceeded

in this event, the frequency of the eternal eM signal must be adjusted to fail within the
specified frequency so that the message "Hi" or "Lo" may disappear from the modulation
display lamps. Note that the above the sample messages apply to an external aM signal
input from the FM IN terminal when the oM lamp is on. Therefore, when another lamp, e.
g. the AM lamp is on, the message displayed on the modulation display lamps applies to
an external AM signal input from the AM IN terminal.
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3.7.4 Internal gM Signal Qutput : Setting PM MOD OQUT
(1) Description

An internal low-frequency FM oscillator will function as an internal low-frequency oM
oscillator. An internal @M signal, that is, an @M signal output from that FM oscillator can be
output from the FM signal output (FM MOD QUT ) terminal on the front panel by using the
#M MOD OUT function.

(2) Procedure

4
To set the M MOD OUT function, use the ] key.

SPCL
MOD

{3) Note

® The oM MOD (3|UT fun'gtion will be released forcibly whern the equipment is initialized (by

pressing the [= Frland = keys in this order),
PRESET

Ni
@ When the [j] key is pressed to select whether to set the sM MOD QUT function to ON
or OFF (indicated by " oM OUT : ON" or " aM OUT: OFF", respectively, displayed in the
. oo . . YE .
message window), it will automatically be set to the selected state even if the |‘“_§'|key is
not pressed to complete the eM MOD QUT function.

N
Therefore, when any function key is pressed after the dkey, the gM MOD OUT
function will be completed in the state indicated by the message window to execute the
function corresponding to the pressed function key.

@ The frequency of an internal @M signal output from the FM MOD OUT terminal by the oty
MOD OQUT function varies depending on preset eM depth as shown in Table 3.7-3. The
output impedance of the FM MOD QUT terminal is 6004).

Table 3.7 - 3 Correspondence between gM Dapth and Frequency of Internal gM Signal Qutput from
FM MOD OQUT Terminal

BAND 2 3 4 1, lex, 5 6 7, HET \%‘,’tt:;;
10.0rad 20.0rad 40.0rad 80.0rad | 160.0rad | 320.0rad | 2.5mVpp
to to to to to to frad
1.1rad 2.1 rad 4.1rad 8.1rad 16.1rad 32.1rad
1.00rad 2.00rad 4.00rad 8.00rad | 16.00rad | 32.00rad | 25mVp.p
DEV to to to to to to /rad
O.11rad 0.21rad 0.41rad 0.81rad 1.61rad 3.21rad
0.100rad | 0.200 rad ; 0.400rad | 0.800rad| 1.600rad | 3.200rad | 250mVp.p
to to to to to to /rad
Orad Orad Orad Orad Orad Orad
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(4) Operational Map for sM MOD OUT Function

e a0l

=

P eond

SPCL MOD
AM Function
EM Function
' i
= ; = |
PM Function PM MOD OQUT PM OUT : OFF
; i
1 1 N
: i -
b I PM OUT : ON
1 YE |
E = PM Polarity i
| = |
1
| N 1
1 I:ﬁ
i SOURCE MIXER
i T
1
| N 1
1 M
i - EXT. IN CAL
i i
Py
Phase Shift
]
]
% :
Units
]
1
:
3.7-9

Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

3.7 Phase Moduliation (oM)

3.7.5 Setting oM Signal Phase Polarity Conversion : PM POLARITY
(1) Descripticn

The R4262 allows conversion of the phase polarity of a mixed eM signal consisting of aM
signals that are output from the internal aM oscillator and internal AM oscillator and input
from the external @M signal input (FM IN) terminal on the front panel and auxiliary modulation
input (AUX MOD IN) terminal on the rear panel ( @M POLARITY function). (Note that the gM
POLARITY) function does not affect an AM signal.)

(2) Procedure

To set the M POLARITY function, use the [4:} key.
Voo
{3) Note
@® The oM POLARITY function will be set to the positive (+) polarity forcibly when the

equipment is initialized (by pressing the [= ' ]and F-=@|'u‘“'-m"|‘keys in this order).

@ When the &I key is pressed to select whether tt; RsEestr:Tthe eM POLARITY function to the
positive (+) or negative (—) polarity (indicated by "POLARITY: +" or "POLARITY: -",
respectively, displayed in the message window), it will automatically be set to the selected
state even if the key is not pressed to complete the oM POLARITY function.
Therefore, when any function key is pressed after the key, the eM POLARITY
function will be completed in the state indicated by the message window to execute the
function corresponding to the pressed function key.

3.7-10 Aug 24/90



R4262

SYNTHESIZED SIGNAL SQURCE
INSTRUCTION MANUAL

3.7 Phase Modulation (eM)

(4)

I

Operational Map for aM POLARITY Function

SPCL MOD
AM Function
FM Function
]
PM Function PM MOD QUT
] i
1
1 NI 1
)
! - 1
: FM Polarity POLARITY : +
i !
| 1 N
| : -
! \ i POLARITY : —
; ] ' .
, SOURCE MIXER ;
| a |
1
I NI 1
' - :
1
! EXT. IN CAL
1
I ]
’ N? E
Phase Shift
i
|
Ij” !
Units
1
1
1
3.7-1

end

end
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3.7.6 Setting oM Singal Mixing : SOURCE MIXER

(1)

(2

Description

Ordinarily, an oM signal is derived separately from the internal oM oscillator built in the
equipment or the external M signal input ( oM IN) terminal on the front panel. When the
oM signal mixing (SOURCE MIXER) function is set, an oM signal can be derived separately
from the internal oM oscillator and internal AM oscillator that are built in the equipment and
the auxiliary modulation input (AUX MOD IN) terminal on the rear panel, or eM signals
output from these three different sources can be mixed together.

Procedure

4
To set the SOURCE MIXER function, use the [_] key.

SPCL
MOD

Setting Modulation Conditions for AM Signal Mixing

When the internal AM oscillator built in the equipment is turmed on, a message "AM OSC:
ON" will be displayed in the message display window.

AM 0OSC: ON

In this event, the m&%ugaltzign digit setting keys, modulation digit adjustment knob, and two of
the data entry keys and will function to set the amplitude or frequency of an AM
signal output from the AM oscillator. The amplitude of the output AM signal ranges from a
minimum of 0 to a maximum of 4000 corresponding to the maximum modulation deviation of
an FM signal output from the internal FM oscillator.

key and modulation digit adjustment knob . ... ... Set the amplitude of an AM
signal output from the internal
AM oscillator,

MOD FREQ

key and modulation digit setting keys .......... Set the frequency of an AM
signal output from the internal
AM oscillator.

A modulation signal derived from the AUX MOD IN terminal will reach a modulation depth of
100 % at its amplitude of 1Vp-p (when both the internal AM and FM osciliators are off).
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{3) Note
® The SOURCE MIXER function will be set to the "AM OSC : OFF," " oM QOSC : OH ', or
I;Aé‘lx IN : OFF" state forcibly when the equipment is initialized (by pressing the and
keys in this order).

@

PRESET N
When the |—_Q'] key is pressed to select whether to set the SOURCE MIXER function to

ON or OFF (indicated by either "PM OSC: ON", "AM OSC: ON", "AUX IN: ON", or “PM
OSC: OFF", "AM OSC: OFF", "AUX IN: OFF", respectively, displayed inYEthe message
window), it will automatically be set to the selected state even if the key is not
pressed to complete the SOURCE MIXER function.

N
Therefore, when any function key is pressed after the |jkey, the SOURCE MIXER
function will be completed in the state indicated by the message window to execute the
function corresponding to the pressed function key.

When the SOURCE MIXER function is used to mix two or three gM signals, the total of
the modulation deviations of the individual eM signals must not exceed the maximum
modulation deviation.
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(4) Operational Map for SOURCE MIXER Function

SPCL. MOD

AM Function

FM Function

PM Function PM MOD OUT

;
1
i
i PM Polarity
i :
1
] fo 1 YEf Yff
1
E SOURCE MIXER AM OSC AM OSC :OFF
i !
1
1 1 Nf
1 |
5 i AM OSC : ON
; |
|
1 1 NI YE!
] 1
: i - PM OSC - PM OSC : ON
) |
t |
' N [ N
' [ ; -
E EXT. IN CAL PM OSG : OFF
] v
] I
I 1
{ Nﬁ ! N-Q- YEf
|
! Phase Shift AUX MOD N AUX IN : OFF
i : :
: £ : : o
|
| Units E AUX IN : ON
| |
l i
| ]
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3.7.7 External gM Signal Calibration : EXT.IN CAL.
(1) Description

When one of the external oM functions, EXT AC sM function, is set, an external eM signal
input from the M IN terminal (EXT AC &M signal), when falling within the frequency band of
0.9 to 1.1 Vp.p, will be calibrated automnatically to a preset modulation depth with an
accuracy of *7% #10Hz by the internal Auto Gain Control (AGC) circuit built in the
equipment. This function implemented by the AGC circuit is called the external gM signal
calibration (EXT IN CAL) function and will be abled whenever the EXT AC oM function is set.
However, this function can be disabled by key operation described in (2) Procedure. When
an EXT AC oM signal exceeding the above specified frequency band is being used, this
function should rather be disabled.

(2) Procedure

4
To set the EXT IN CAL function, use the Q key.
MCD
(3) Note
@ The EXT IN CAL function wilt be set to the following states forcibly when the equipment
is initialized (by pressing the I'E'_Iand [fumﬂkeys in this order):

PRESET
EXTAC ... EIACON
EXTDC ... EIACOFF

The EXT IN CAL function wili be set to the following states when switching is made
between the internal sM (INT M) function and the external sM (EXT AC/DC oM)

function:

INT ...... EIAC ON
EXTAC ... EIACON
EXTDC ... EIAC OFF

@ When the |N:o] key is pressed to select whether to set the EXT IN CAL function to the
ON or OFF (indicated by "EIAC: ON" or "EIAC: OFF", respectively, dlsplaxgd in the
message window), it will automatically be set to the selected state even if the Ij] key is
not pressed to complete the EXT IN CAL function. Therefore, when any function key is
pressed after the |:____| key, the EXT IN CAL function will be completed in the state
indicated by the message window to execute the function corresponding to the pressed
function key.
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{4) Operational Map for EXT IN CAL Function

I

SPCL MOD
AM Function
H
]
i
FM Function
a |
* =5 !
PM Function PM MOD OUT
i
1 N?
H
i PM Polarity
|
1 Nf
1
i SOURCE MIXER
| ]
S N
N h i
1
i EXT. IN CAL EIAC : ON
i :
i ]
: Nf i Nf
Phase Shift EIAC : OFF
|
I
Y !
Units
i
|
|
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3.7.8 Phase Shifting : PHASE SHIFT

{1) Description

The R4262 allows shifting of a carrier wave phase (the phase shifting (PHASE SHIFT)
function). The PHASE SHIFT function can be used to compare the phases of any two
signals, perform downconversion, repress carrier waves, and other applications.

The PHASE SHIFT function can shift a carrier wave phase either in five fixed degrees (listed
below) and in variable degrees ranging from 0 to 600 (listed in Table 3.7-4). The phase unit
of "degree" is abbreviated simply as “deg" below.

@®  —180deg
@ —90deg
@ Odeg
@ +90deq

®  +180deg
© 0 to 600deg

Fixed

Variable (Depending on which band is selected)

Table 3.7 - 4 Characteristics of PHASE SHIFT Function (1/2)

0.01deg (1.87 to Odeg)

Electrical characteristics Range Setting conditions
Maximum phase shift 600deg Band 7, HET
range 300deg Band 6
150deq Band 1, lex, 5
75deg Band 4
37deg Band 3
18deg Band 2
Specified resolution Resolution (Phase shift rangse)
1 deg (600 to 151deg) ]
0.1 deg (150.0 to 15.1deg) Band 7
0.01deg (15.0 to Odeg) =
1 deg (300 to 76deq) ]
0.1 deg (75.0 to 7.6deq) Band 6
0.01deg (7.50 to Odeg) -
1 deg (150 to 38deq) 7]
0.1 deg (37.5 to 3.8deg) Band 1, lex, 5
0.01deg (3.75 to Odeg) —
1 deg (75 to 19dag) -]
0.1 deg (18.7 to 1.9deg) Band 4
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Table 3.7 - 4 Characteristics of PHASE SHIFT Function {2/2)

Electrical characteristics Range

Setting conditions

Specified resolution Resolution (Phase shift range)
1 deg (37 to Sdeq)

0.01deg (0.88 to Odeq)

0.1 deg (8.9 to 0.9deg) Band 3

1 deg (18 to Sdeq)

0.01deg (0.44 to Odeg) =

0.1 deg (4.4 to 0.5deg) Band 2

(2} Procedure

4
To set the PHASE SHIFT function, use the [__] key.

SPCL
MOD

(3) Note

@ The PHASE SHIFT function will be set to a phase shift degree of 0 forcibly when the
equipment is initialized {by pressing the [= and %ﬂkeys in this order).

PRESET

@ To set the PHASE SHIFT function to off, select a phase shift degree of 0 to display "P.S:

0 deg" in the message window.
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(4) Operational Map for PHASE SHIFT Function

SPCL MOD

AM Function

FM Function

L)

PM Function

YE

[

PM MOD QUT
PM Polarity
SOURCE MIXER
EXT. IN CAL.
i
YE? | Yff
Phase Shift P.S: —180deg [reme=w= ond
i
1
|
i &l P.S : —80deg —Iﬁl— end
;
1
1 A YE
- [ ]
E P.5:0deg |r==— and
i
1
1 N YE
]
i Iﬁ] P.S: +90deg —L—i_l end
1
1
1
; lilN I—_ES-JV
Units P.S: +180deg === ond
|
: ?f YEf
Variable PHASE : 0.00
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3.7.9 Modulation Deviation Unit (rad/deg) Selection : UNITS
{1) Description

The R4262 allows setting of phase modulation deviation in two units of angles: degree and
radian, which are abbreviated simply as "deg" and "rad", respectively. This is the
modulation deviation unit selection (UNITS) function. The relationship between these two
units is expressed by the equation : 180deg= pi rad, where the pi is the ratio of the
circumference of a circle to its diameter.

Phase medulation deviation will be smaller when set in degrees than in radians and can be

set in degrees only within Band 7 (2000MHz to 4500MHz) and HET Band {i0mHz to
2000MHz).

{2) Procedure

4
To set the UNITS function, use the[_ ] key.

SPCL
MOD

{3) Note

@ The UNIT function will be S%%tr forcit')zt l“lto Nselect the unit of rad when the equipment is

initialized (by pressing the [*__Jand [® keys in this order).
PRESET

@ When the [Jj] key is pressed to select whether to set the UNITS function to the "UNIT:
RADIAN" orY;_'UNIT : DEGREE" state, it will automatically be set to the selected state
even if the key is not pressed to complete the UNITS function. Therefors, when any
function key is pressed after the key, the UNITS function will be completed in the

state indicated by the message window to cxecute the function corresponding to the
pressed function key.

3.7-20 Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

3.7 Phase Modulation (oM}

(4) Operational Map for UNITS Function

SPCL MOD
AM Function
i
Nf YE-§- I
FM Function PM MOD OUT
'
Nf 1 Nf
PM Function PM Polarity
!
1 N
i l I
E SOURCE MIXER
'
i
i Nf
]
! EXT. IN CAL
E i
; Nf I
Phase Shift
i |
I
Ni 1 YEf 1 YEf
Units UNIT : RADIAN }—— end
i
1 N h i
i - -
' UNIT : DEGREE end
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3.8 Pulse Modulation : PULSE

(1} Description

Table 3.8-1 shows the characteristics of the pulse modulation (PULSE)} function,

Table 3.8 - 1 Characteristics of Pulse Maodulation Function

Electrical characteristics

Range

Setting conditions

On-off ratio

Rise time/fali time

Minimum pulse width

Repetitive frequency

input threshold level

>35dB

>50dB

<2.5u5

Time interval during which a
pulse increases from 10 to 90
% or decreases from 90 to 10
% of its maximum amplitude.
Sus

30Hz to 60kHz

1.5V (Nominal value)

Band HET
Band 7

(2) Turn-on Procedure

To turn on the PULSE function, press the[Sruise] key on the front panel. Then, its lamp will
come on, indicatiog that the PULSE PULSE function has been turned on. Conversely, when

the lamp is off, the PULSE function is also off.

A pulse modulation signal is input from the pulse modulation signal input (PULSE IN)
terminal on the front panel. Its voltage amplitude ranges from OV to +5V and its threshold

voltage is 1.5V.

{3) Note

@ Internal pulse modulation cannot be performed with the internal ampiitude, frequency, or

phase modulation oscillators built in the equipment.

@ The PULSE function cannot be performed when the amplitude modulation (AM) function
or amplitude sweep (A SWP) function is set.

3.8-1
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(4) Turn-off Procedure

M FF ALL OFF
To tun off ttge EULSE function, use the | ] or | ] key on the front panel. When
using the E} key, next press the [Fruselkey to specify tum-off the PULSE function.

ALL OFF
When only the[:f::]key is pressed, all the modulation functions will be tumed off regardless
of whether the PULSE function is currently on or not.

MQD OFF
[Q'i'[ ...... Turns off only the pulse modulation function.
I&_&&l ........... Turns off all the modulation functions.

(5) Example

Turn on the PULSE function.

FUNCTION
Key
operation
GPIB PL or PLON

The PULSE function can also be turned on and off with the GPIB codes PL or PLON, and
PLOF, respectively.
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3.9 Binary Phase Shift Keying : BPSK
(1) Description

The binaly phase shift keying (BPSK) function modulates two phases (+90°and —90°) with
two TTL-level input signals. (Uses in degrees within Band 7 or HET Band.) Table 3.9-1
shows the characteristics of the BPSK function.

Table 3.9 - 1 Characteristics of BPSK Function

Electrical characteristics Range Sefting conditions
Modulation rate DG to 100kbps Band 7, HET
Carrier null >30dB During modulation using a
100kHz rectangular-wave
Input modulation signal | TTL level modulation signal
(0V to 5V:Vy > 2.4V, V| < 0.4V)

(2) Turn-on Procedure
HIFT
To turn on the BPSK function, press the fi} and keys in this order,
BPSK

{%F:Tj ...... Turns on the BPSK function.
BPSK

Then, the BPSK lamp on the left bottom of the front panel will come on, indicating that the
BPSK function has been turned on. Converssly, when the lamp is off, the BPSK function is
also off.

FSWP BPSK WIDE FM

A BPSK modulation signal is input from the external FM signal input {(FM IN} terminal on the
front panel. Its TTL-level voltage amplitude ranges from 0V to +5V.

(3) Turn-off Procedure

. MOD FREQ ALl OFF
To turn off the BPSK function, use the [= ] or | ] key on the front panel.

aans U Turns off only the BPSK function.

Ii]ALL 2 DU Turns off all the modulation functions.

3.9-1 Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

3.9 Binary Phase Shift Keying : BPSK

{4) Note

@ The BPSK function cannot be performed with the internal amplitude, frequency, or phase
modulation oscillator built in the equipment,

@ The BPSK function cannot be performed when the frequency modulation (FM) function,
phase modulation {&M) function, or frequency swesp (F SWP) function is set.

(5) Example

Turn on the BPSK function.

FUNCTION
Key
operation
£
BPSK
GPIB SHFM or BPON

The BPSK function can alsc be turned on with the GPIB code SHFM or BPON, and can be
turned off with the GPIB code BPOF.

3.9-2" Aug 24/90



R4262

SYNTHESIZED SIGNAL SOURCE

INSTRUCTION MANUAL

3.10 Phase Sweep

3.10 Phase Sweep

3.10.1 Phase Sweep Setting : ¢SWP

(M

Description

The R4262 allows sweep of the phase of a carrier wave with its frequency fixed. This is the
phase sweep (6SWP) function. Table 3.10-1 shows the characteristics of the zSWP

function,

Table 3.10 - 1 Characteristics of BPSK Function

Electrical characteristics

Range

Sefting conditions

Maximum span

Specified resolution

Specified resolution

Sweep mode

Sweep time

600deg
300deg
150deg
75deg
37deg
18deg

Resoclution Span setting range

1 deg 600 to 151deg
0.1 deg 150.0 to 15.1deg
0.01deg  15.0 to Odeg

1 deg 300 to 76deg

0.1 deg 75.0 to 7.6deg
0.01deg  7.50 to Odeg

1 deg 150 to 38deg

0.1 deg 37.5 to 3.8deg
0.01deg  3.75 to Odeg

1 defg 75 to 19deg

0.1 deg 18.7 to 1.8deg
0.01deg  1.87 to Odeg

1 deg 37 to Sdeg

0.1 deg 8.91to 0.9deg
0.01deg  0.89 to Odeg
Resolution Span setting range
1 deg 18to 5deg

0.1 deg 4.4 to 0.5deg
0.01deg  0.44 to Odeg

AUTO {INF. , EXT. , LINE)
SINGLE, MANUAL

Approx. 50ms to 100s

Band 7, HET
Band 6
Band 1, lex, 5
Band 4
Band 3
Band 2

Band 7, HET
Band 6
Band 1, lex, 5
Band 4

Band 3

:| Band 2

3.101
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(2)

(3)

(4)

(5)

Turn-on Procedure
- HI - .
To turn on the aSWP function, press the Ié'_"ﬂand keys in this order.
asSweP

|‘§-i_ﬂl ... Tums on the aSWP function.
BSWP

Then, the aSWP lamp on the left bottom of the front panel will come on, indicating that the
#SWP function has been turned on. Conversely, when the lamp is off, the aSWP function is
also off.

‘® ¢ "o

Turn-off Procedure

MQOD OFF ALL OFF
To turn off the aSWP function, press the | lor | [key.

Ei—]"'oo = Turns off only the 2SWP function.
] Turns off all the modulation functions.
Note

The 8SPW function cannot be performed when the frequency modulation (FM) function,
phase modulation {(gM) function, binary phase shift keying (BPSK) function, or frequency
sweep (FSWP) function is set.

Phase Sweep Parameters

Phase offset . Start phase for phase sweep. Must not exceed the maximum phase
span and will vary depending on which radiofrequency (RF) band is
selected (see Table 3.10-1).

Phase span  : Sweep span. Varies depending on which RF band is selected (see
Table 3.10-1).
Sweep time  : 50ms to 100s

Sweep frigger : INT, LINE, SINGLE and EXT

Sweep mode : Internal sweep mode, external sweep mode, and manual sweep mode
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6

(7)

To set sweegj time, sweep trigger, etc., press the i] and [h , Tespectively (when the
N

lamp of the key is on). TME hsue

PRESET

Select a desired sweep type (see (10) Operational Map for 8SWP Function). When setting a
sweep type displayed !i“n the message window on the front panel, press the[fﬁ:]key;
otherwise, press the key. Until the desired sweep type is displayed in the message
window, press the ﬁ key. When it is displayed, press the [__g_s'_] key. The following
paragraphs describe the individual phase sweep types. Note that two sweep types FULL
SWEEP and SCALING are disabled while the phase sweep function is set.

Automatic Swesep (AUTO SWEEP Function)

Phase sweep performed automatically with internal sweep voltage during a sweep time set

with the key.

SWP
TIME

Automatic sweep can be started with the following four types of triggers:

INT. TRIG : Starts antomatic sweep continuously at any time.

LINE TRIG : Starts automatic sweep synchronously with the AC LINE frequency
(50/60Hz).

EXT. TRIG : Starts automatic sweep through a trigger signal input from the external

trigger input terminal on the rear panel.
YE:
SINGLE TRIG: Starts automatic sweep each time the Ij key is pressed.
Manual Sweep (MANUAL Function)

Phase sweep performed manually by turning the frequency digit adjustment knob. Turning
the knob clockwise and counterclockwise causes amplitude sweep in the direction of the
start to stop frequencies and the stop to start frequencies, respectively.
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(8) External Sweep (EXT. SWEEP Function)

Phase sweep performed with sweep voltage input from the sweep voltage input/output
voltage on the rear panel. Sweep voltage is available in two ranges of 0V to 8V and —4V to
+4V. The ramp voltages for the two voltage ranges can be varied to any desired value.

—~4Vto +4V: Inputs sweep voltage ranging from —4V to +4V.
OV to 8v . Inputs sweep voltage ranging from 0V to +8V.

Gain : Sets the amplitude of any sweep voltage in the stages of 0 to 255. For
example, Stage 1 and Stage 255 provide about 2040V and 8V,
respectively, for each sweep. Sweep voltage must be input within £ 12V,

Offset : Sets the start voltage of any sweep voltage in the stages of 0 to 255. For
example, Stage 0 and Stage 1 provide 0V and — 8V, respectively.

(9) Blanking Signal Setting (BLANKING Function)

Sets the polarity of a blanking signal output from the sweep blanking signal output terminal
on the rear panel during a period of transit from the stop amplitude back to the start
amplitude.

POSITIVE : Outputs a blanking signal with a voltage ranging from QV during analog
amplitude sweep to 5V during blanking.

NEGATIVE : Outputs a blanking signal with a voltage ranging from OV during analog
amplitude sweep to —5V during blanking.
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(10) Operational Map for gSWP Function

Normal Sweep

]

[F

K

FULL. Sweep

e

Scaling

s

Blanking

Auto Sweep &l INT. TRIG end
IiIN YEf
LINE TRIG ond
Nf ff
EXT. TRIG |p— end
Nf ff
SINGLE TRIG end
L]
Manual Sweep MAN : 50% | Ifl end
YE% Y-Ef
EXT. Sweep Ramp Voltage —4Vio +4V
-
oVio +8V
N? Yff
Gain Adjust GAIN : -
- ]
Offset ADJ. OFFSET : -
]
POSITIVE end
YE?
NEGATIVE | end
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3.10.2 Phase Sweep Offset Setting : OFFSET
(1) Description

There are two means for setting phase sweep offset: the ten keys and the modulation
frequency digit adjustment knch.

Before using the ten keys, press the [%r]and keys in this order to select the phase
offset setting (OFFSET) function (in the same msgr';ner as when setting the phase sweep
setting (@SWP) function). Then, enter a desired value of ghase sweep offset through the ten
keys. As the unit key for phase sweep offset, use the E"‘Skey, (which will function as the
unit of deg only). deg

The modulation frequency digit adjustment knob will functicn to be set phase sweep offset
whenever the modulation disptay lamps indicate phase sweep.

(2) Example

Set phase sweep offset to 100 deg.

FUNCTION DATA ENTRY
Key
operation HIET —dBu
P BT Em 0 = 3 g
SWP deg
GPIB PSA100DE
Indications
aSWP SPAN
100 00.0
deg

Then, phase offset sweep will be set to 100deg.
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3.10.3 Phase Sweep Span Setting : SPAN
(1) Description

There are two means for setting phase sweep span: the ten keys and the modulation
depth/modulation deviation digit adjustment knob.

MOD FRi
Before using the ten keys, press the |'_='Q:E]Q key to select the phase sweep span setting
(SPAN) function (when the modulation display lamps indicate phase sweep). Then, enter a
desired v_a;léxme of phase sweep span through ten keys. As the unit key for phase sweep offset,
use the [Th= |™ key, (which will function as the unit of dag only).
dag

The modulation depth/deviation digit adjustment knob will function to be set phase sweep
span whenever the modulation display lamps indicate phase sweep.

{2) Example

Set phase sweep span to 50deg.

FUNCTION DATA ENTRY
Key
operation MOD FREQ -dBm
E ] 1 [ L=
deg
GPIB PSB50DE
indications
JSWP SPAN
50 50 deg

Then, phase sweep span will be set to 50deg.
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3.10.4 Phase Sweep Time Setting : SWEEP TIME

(1) Description

FUNCTION
Phase sweep time can be sg Wi rLthe ten keys. Confirm that the lamp of the key is
on, (If it is not on, press the
. Then, a phase swaep ?ﬁﬁseﬁcurrently set will be displayed in the message window as

SwWpP
TIME

shown in the example below :

TIME : 500ms

key.) press one of the function/memory keys

Now, use the ten keys to enter a desired phase sweep time value with the range and
resolution specified in the table below:

Range Resoiution
80ms to 999ms ims
1.0s to 9.9s 100ms
10s to 100s 1s

(2) Example

Set phase sweep time to 300ms.

FUNCTION DATA ENTRY

Key

operation 3 —dem
- O ™ @ Cel”
SWP deg
TIME

GPIB ST300MS

Indications
TIME : 300ms

Then, phase sweep time will be set to 300ms.
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3.11 Analog Frequency Sweep

3.11.1 Analog Frequency Sweep Function

(M

(2)

3)

Description

The frequency sweep function is available in three types: the analog wide-band frequency
sweep (A SWP) function, digital frequency sweep (D SWP) function, and analog narrow-
band frequency sweep (+xAF SWP) function. The A SWP function changes output
frequencies continuously (linearly) while the D SWP function changes output frequencies
discontinuously (in steps).

The *AF SWP function provides the same frequency accuracy and stability as the DC FM
function. This section describes the A SWP function. For the D SWP and +AF SWP
functions, see 3.12 and 3.13, respectively.

Preparation

7
The A SWP function can be sst by pressing the [__] key and the following data entry keys:
SPCL
FUNCTION

—— FREQ SWEEP ——

When any of the above data entry keys %, |§I°—|P , HENT f and fwﬂi are pressed, the
frequency sweep function will be set immediately without any additional manual operation. In

the initial state, the A SWP function will be set while the D SWP and + AF SWP functions
will be set once they are selected. If the[Freauency ] key is pressed after any of the frequency
sweep functions is set, it will be released.

Parameters for the A SWP function are as follows:

Start frequency : Fast frequency in the frequency band to be swept

100kHz to 120MHz
10MHz to 2000MHz
2000MHz to 4500MHz

Stop frequency : Last frequency in the frequency band to be swept

100kHz to 120MHz
10MHz to 2000MHz
2000MHz to 4500MHz
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(4)

Note

When start and stop frequencies are set to less then 10MHz, the corresponding stop and
start frequnencies must be set to less than 120MHz so that the resulting frequency band
may range from 100kHz to 120MHz.

When a frequency value of 2000MHz is to be crossed, the full-band frequency sweep
(FULL SWEEP) function must be used (see 3.11.11 Full-band Frequency Sweep Setting:
FULL SWEEP Function).

Center frequency : Middle frequency in the frequency band to be swept

100kHz to 120MHz
10MHz to 2000MHz
2000MHz to 4500MHz

Span :  Width (band) of frequencies to be swept
OkHz to 2500MHz (when the ordinary frequency sweep functions are
used)
OkHz to 4490MHz (when the fuil-band frequency sweep function is
used)

Sweep time : Approx. 50ms to 100s

Sweep triggers : INT, LINE, SINGLE, and EXT

Sweep modes . Internal sweep mode, external sweep mode, and manual sweep mode

Procedure

To get the A SWP function, press one of the function‘/memory keys [J_—l when the lamp of

N
the & kay is on. A SWP

PRESET

1]
To set the A SWP function after the D SWP function, press the ‘% key. Select a desired
sweep type (see (5) Operational Map for A SWP function). When setting a sweep type

displayed in the message window on theN Ofront panel, press the key; otherwise, press
the |'£‘| key. (Continue to press the [__| k\g until the desired sweep type is displayed in
the message window, whereupon, press the key.

Note

E N
To initialize the equipment, press theé"ﬁ and [%l keys in this order,

PRESET

The following paragraphs describe the individual analog wide-band frequency sweep
functions :
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@® Automatic Sweep (AUTO SWEEP) Function

Analog wide-band frequency sweep performed automatically with internal sweep voltage
during a sweep time set with the key.

SWP
TIME

Automatic frequency sweep can be started with the following four types of triggers:
INT. TRIG : Starts automatic frequency sweep continuously at any time.

LINE TRIG : Starts antomatic frequency sweep synchronously with the AC LINE
frequency (50/60Hz).

EXT. TRIG : Starts antomatic frequency sweep through a trigger signal input from

the external trigger input (EXT TRIG IN) terminal on the rear panel.
YES

SINGLE TRIG: Starts autoratic frequency sweep each time the [___] key is pressed.
@ Manual Sweep (MANUAL) Function

Analog wide-band frequency sweep performed manually by turning the frequency digit
adjustment knob. Turning the knob clockwise and counterclockwise causes frequency
sweep in the direction of the start to stop frequencies and the stop to start froquencies,
respactively.

@ External Sweep (EXT SWEEP) Function

Analog wide-band frequency sweep performed with sweep voltage input from the sweep
voltage input/output (SWEEP IN/OUT) terminal on the rear panel. Sweep voltage is
available in two ranges of OV to 8V and —4V to +4V. The ramp voltages or the two
voltage ranges can be varied to any desired value.

—4Vio +4V : Inputs sweep voltage ranging from —4V to +4V,
oV to 8V . Inputs sweep voltage ranging from 0V to +8V.

Gain : Sets the amplitude of any sweep voltage in the stages of 0 to 255.
For example, Stage 1 and Stage 255 provide about 2040V and 8V,
respectively, for each sweep. Sweep voltage must be input within *

12V,

Offset : Sets the start voltage of any sweep voltage in the stages of 0 to 255.
For example, Stage 0 and Stage 255 provide 0V and -8V,
respectively.

@ Full-band Frequency Range (FULL SWEEP Function)

When a frequency value of 2000MHz is to be crossed, the full-band frequency sweep
(FULL SWEEP) function must be used. The FULL SWEEP function allows sweep of a
frequency band as wide as 10MHz to 45600MHz but only with the single trigger. At the
crossing point of 2000MHz, waiting time required for frequency band switching will be
added to frequency sweep time.
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® Scaling (SCALING Function)

The scaling (SCALING) function calibrates analog wide-band sweep frequencies (start
fraquency, stop frequency, center frequency, and span) to an accuracy of +1% at the
points of start and stop frequencies in accordance with a reference frequency set by the
internal synthesizer built in the equipment.

@ Blanking Signal Polarity Setting (BLANKING Function)

Sets the polarity of a blanking signal output from the sweep blanking signal output
(BLANK OUT) terminal on the rear panel during a period of transit from a stop frequency
back to a start frequency.

PQOSITIVE : Qutputs a blanking signal with a voitage ranging from 0V during
analog amplitude sweep to 5V during blanking.

NEGATIVE : Outputs a blanking signal with a voltage ranging from OV during
analog amplitude sweep to —5V during blanking.
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NO

{5) Operaticnal Map for A SWP Function

o5

[

IC

Normal Sweep Auto Sweep INT. TRIG end
Nf YE%
LINE TRIG p=—— end
EXT. TRIG === gnd
Nf YEf
SINGLE TRIG end
N YE% Yff
Manual Sweep MAN : 50.0% end
N YE? hi
EXT. Sweep Ramp Voltage [ﬁ -4Vto +4V
-
0Vio +8V
Gain Adjust (AN :
YES
I I N YE!
Full S -- C] 1
o oveep Offset ADJ. OFFSET :
YES
: L]
Scaling --
YES YES
Blanking POSITIVE e end
N% YE?
NEGATIVE and
3.11-5
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3.11.2 Analog Wide-band Frequency Sweep : A SWP
(1) Description

The analog wide-band frequenc sweap (A SWP) function can be set by pressing the Epj
key. When the lamp of the é% key is on. When the A SWP function is set after the
equipment is initialized, the indiVidual parameters for the function will be set as follows :

Start frequency : 1000MHz
Stop frequency : 1500MHz

Sweep time . 500ms
Sweep trigger : INT (Internal trigger)
Sweep mode 1 AUTO INT {Internal automatic sweep) mode

The above initial parameter values can be changed by following the instructions described in
the subsequent paragraphs in this section.

(2) BExample

Set the A SWP function.

FUNCTION
Key
operation FUNCTION
P [FRequency] [B | |j
PRESET A SWP
GPIB SA
Indications

A SWP START

1 000 000

GHz MHz kHz

Then, the A SWP lamp will come on, indicating that the A SWP function has been set.
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(3) Note
@ Any frequency below 1kHz is invalid for the A SWP function.
@ When the A SWP function is set, the frequency modulation.

(FM), phase modulation (gM), binary phase shift keying (BPSK), phase sweep {(eSWP),
and phase shift (PHASE SHIFT) functions are disabled. But the wide-band frequency
modulation (WIDE FM) function can be used.

@ When the WIDE FM function is used together with the A SWP function, direct current
waves can be modulated.

3.11.3 Start Frequency Setting : START
(1) Description

There are three means for setting a start frequency to be swept with the A SWP function:
the keys, frequency adjustment knob, and frequency step keys on the front panel.

Before using the ten keys, press the [%T key to select the start froquency setting (START
(FREQ SWEEP)) function. When the ﬂ kay is pressed, the frequency adjustment knob
and the frequency step keys will function to set a start frequency for the A SWP function.
Each time they are turned or pressed, they will increment or decrement, by one, frequency
digits set with the frequency digit setting keys. (When an increment step size is set,
however, they wili increment and decrement frequency digits not by one but by the set step
size.)
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(2) Example

Set a stant frequency for the A SWP function to 300MHz,

FUNCTION DATA ENTRY
Key
operation ART
1 [ ]
GPIB FA300MZ
Indications

A SWP START

300 000

GHz MHz kHz

ART
Then, a start frequency for the A SWP function will be set to 300MHz. The E:'_'lkey can
also be used to switch a stop frequency to a start frequency for display on the carrier wave
frequency display lamps.

3.11.4 Stop Frequency Setting : STOP
(1) Description

There are three means for setting a stop frequency to be swept with the A SWP function:
ten keys, fraquency adjustment kneb, and frequency step keys on the front panel.

Before using the ten keys, press the [Sff] key to select the stop frequency setting (STOP
{FREQ SWEET)) function. When the ﬁ key is pressed, the frequency adjustment knob
and the frequency step keys will function to set a start frequency for the A SWP function.
Each time they are turned or pressed, they will increment or decrement, by one, frequency
digits set with the frequency digit setting keys. {(When an increment step size is set,
however, they will increment and decrement frequency digits not by one but by the set step
size.)
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(2) Example

Set a stop frequency for the A SWP function to 820MHz.

FUNCTION DATA ENTRY
Key
operation STOP —dBm
2] [ D]
GPIB FB820MZ
Indications

A SWP STOP

820 000

GHz MHz kHz

P
Then, a stop frequency for the A SWP function will be set to 820 MHz. The I&I key can
also be used to switch a start frequency to a stop frequency for display on the carrier wave
frequency display lamps.

3.11.5 Center Frequency Setting : CENTER
(1) Description

There are three means for setting a center frequency to be swept with the A SWP function:
ten keys, frequency adjustment knob, and frequency step keys on the front panel.

ENTER

Before using the ten keys, press the tl key t%rEsRelect the center frequency setting
(CENTER {FREQ SWEEP)) function. When the key is pressed, the frequency
adjustment knob and the frequency step keys will function to set a start frequency for the A
SWP function. Each time they are turned or pressed, they will increment or decrement, by
one, frequency digits set with the frequency digit setting keys. (When an increment step size
is set, however, they will increment and decrement frequency digits not by one but by the
set step size.)
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(2) Example

Set a center frequency for the A SWP function to 1250MHz.

FUNCTION DATA ENTRY
Key
operation CENTER —dBm
L] =] 1 e [e]
GPIB FC1250MZ or CF1280MZ
Indications
A SWP CENTER
1250 000
GHz MHz kHz

IéNTER
Then, a center frequency for the A SWP function will be set to 1250MHz. The T:lkay can
also be used to switch a frequency sweep span to a center frequency for display on the
carrier wave frequency display lamps.

3.11.6 Frequency Sweep Span Setting : SPAN

(1) Description

There are three means for setting a span to be swept with the A SWP function : ten keys,
frequency adjustment knob, and frequency step keys on the front panel.

PAN
Before using the ten keys, press the Is:lkey to select the center frequency setting (SPAN)

function.

When the [sz_&'l'l key is pressed, the frequency adjustment knob and the frequency step keys
will function to set a frequency sweep span. Each time they are turned or pressed, they will
increment or decrement, by one, span digits set with the frequency digit setting keys. (When
an increment step size is set, however, they will increment and decrement span digits not by

one but by the set step size.)
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{2) Example

Set a sweep span for the A SWP function to 500MHz.

FUNCTION DATA ENTRY
Key
operation PAN —dBm
1 el o] (e
GPIB FD&00MHz or SP500MHz
Indications

GHz

A SWP SPAN

500 000

MHz kHz

SPAN
Then, a sweep span for the A SWP function will be set to 500MHz. The [ ] key can also

be used to switch a center frequency to a frequency sweep span for display on the carrier
wave frequency display lamps.

3.11.7 Sweep Time Setting : SWEEP TIME

(1) Description

Sweep time for the A SWP function can be seé with ten keys. Confirm that the lamp of the
10 FUN O
key is on. (If it is not on, press the key. ) Press the [j key. Then, a sweep

PRESET

PRESET

SWP

time currently set for the A SWP function will be displayed in ?#ée message window as

follows :

TIME : 500ms

Enter a desired sweep time value through ten keys within a range and with resolutions
specified in the table below :

Range Resolution
50ms to 999ms 1ms
1.0s to 9.9s 100ms
10s to 100s 1s

3.11-11
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(2) Example

Set a sweep time for the A SWP function to 300ms.

FUNCTION DATA ENTRY

Key —dB
Operatlon é I 3 I I 2 I [0 ‘l I e r::

SWP deg

TIME
GPIB ST300MS

Indications
TIME : 300ms

Then, a sweep time for the A SWP function will be set to 300ms.
3.11.8 Sweep Trigger Setting : TRIGGER
(1) Description

The sweep trigger setting (TRIGGER) function provides the following four types of sweep
triggers for starting the A SWP function automatically :

@ Internal trigger (INT. TRIG) : Starts automatic fraquency sweep continuously at any
time.
@ Line trigger (LINE TRIG) : Starts antomatic frequency sweep synchronously with

the AC LINE frequency (50/60Hz).

@ External trigger (EXT. TRIG) : Starts automatic frequency sweep through a TTL-evel
trigger signal input from the external trigger input (EXT
TRIG IN) terminal on the rear panel when the signal
becomes a low leval.

@ Single trigger (SINGLE TRIG) : Starts automatic frequency sweep each time the [f]
key on the front panel is pressed.

(2) Procedure

To set the TRIGGER function, use thelil key.
A SWP
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(3) Note

@

@

The TRIGGER function will be set forbsl:ibly toF proviEe an internal trigger when the
equipment is initialized by pressing the = Jand |_!'==l ;]keys in this order).

N PRESET
When the |j key is pressed to select whether to set theTRIGGER function to provide

an internal trigger, line trigger, external trigger, or single trigger (indicated be "INT. TRIG",
"LINE TRIG", "EXT. TRIG", or "SINGLE TRIG", respectively, displayed in the message
window), it will automatically be set to the selected state even if the key is not
pressed to complete the TRIGGER function. Therefore, when any function key is pressed
after the ﬁ key, the TRIGGER function will be completed in the state indicated by the
message window to execute the function corresponding to the pressed function key.
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(4) Operational Map for TRIGGER Function

A SWP

Normal Sweep

[

Full Sweep

Scaling

Blanking Out

F

LR

Auto Sweep INT. TRIG
|
] YEf
i
; LINE TRIG
!
]
S
= -
E EXT. TRIG
:
E vEs
E SINGLE TRIG
{
|
]

Manual Sweep

|
i
EXT. Sweep

3.11-14
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3.11.8 Manual Sweep : MANUAL SWEEP
(1) Description

The three basic types of the A SWP function are as foliows :
@ Automatic Sweep (AUTO SWEEP)

Analog wide-band frequency sweep started automatically by any of the four types of
sweep triggers (i.e. internal trigger, external trigger, line trigger, and single trigger) to
sweap frequencies during a preset sweep time.

@ External Sweep (EXT. SWEEP)

Analog wide-band frequency sweep using ramp voltage input from the sweep voltage
input/output (SWEEP IN/OUT) terminal on the rear panel. Prohibits setting of any type of
swaep trigger.

@ Manual Sweep (MANUAL SWEEP)

Analog wide-band frequency sweep performed by using the frequency digit adjustment
knob and frequency digit setting keys on the front panel.

(2) Procedure

To set the MANUAL SWEEP function, use the [ ] key.

A SWP
(3) Note
The MANUAL SWEEP function will be replaced forcibly by the automatic sweep (AUTO
. . T . HIFT FUNCTION \
SWEEP) function when the equipment is initialized (by pressing the [3""|and [= " Jkeys in
this order). FRESET
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{4) Operational Map for MANUAL SWEEP Function

A SWP

Normal Sweep

-

Auto Sweep

Full Sweep

Scaling

Blanking Out

[

NO

Manual Sweep

MAN : 50.0%

EXT. Sweap
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3.11.10 External Sweep Setting : EXT. SWEEP

(1)

(2

Dascription

The external sweep (EXT. SWEEP) function sweeps frequencies by using ramp voltage
input from the sweep voltage input/output (SWEEP IN/OUT) terminal on the rear panel.
When the EXT. SWEEP function is set, any type of sweep trigger is disabled.

Procedurs
0
To set the EXT. SWEEP function, use the [__| key.

A SWP

Arbitrary External Voltage Setting

NO
Press the [ | key when a message :

Ramp Voltage

is displayed in the message window.

Then, the above message will be rapiaced by a message:

Gain Adjust

To input arbitrary external voltage, its range must be specified with input gain and input
offset values, which can be entered by pressing the Iﬁand |'"E| keys, respectively, with
the above message displayed in the message window.

YE
First, enter an input gain value. Press the EEI key with the above message displayed in the
message window. Then, the above message will be replaced by a message:

GAIN : 255

This message indicates that an input gain stage currently set is 255. The maximum and
minimum stages are 1 and 255, which provide 2040V and 8V, respectively, for each sweep.
Note that any sweep voltage input from the sweep voltage input/output (SWEEP IN/OUT)
terminal must not exceed an absolute value of * 12V To enter a desired input gain value,
use the ten keys; to enter its unit, use a unit key EZ] For example, when entering an input
gain value of 125, press the following keys:

—dBm

Led L2 5] [Cre]
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YE
After entering the desired input gain value, press the [:Sjkey. Then, the above message
will be replaced by a message :

OFFSET : 127

This message indicates that an input offset stage currently set is 127. The maximum and
minimum stages are 0 and 255, which provide —4V and +4V, respectively. Select an input
offset value so that a sum of the input offset vaiue and the value of an external voltage input
for starting analog wide-band frequency sweep may be OV. To enter a selected input offset
value, use the ten keys; to enter its unit, use a unit key [—dBm Hz]. For example, when
entering an input offset value of 25, press the following keys:

- dBm

L2] [5] [w]

YES
After entering the selected input giE"fset value, press the ] key. An input offset value can

also be entered by pressing the key when a message :

Offset Adj

is displayed in the message window.
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(3) Operational Map for EXT. SWEEP Function

A SWP

Normal Sweep

[

Full Sweep

Blanking Qut

Auto Sweep

Manual Sweep

EXT. Sweep

e

YEf YE
Ramp Voltage -4Vto +4V P end
L]
OVto +8V  |e=——ond
Gain Adjust GAIN : 255
YES YES
Offset Adj OFFSET : 127 . end
i
H
]
:
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3.11.11 Full-band Frequency Sweep Setting : FULL SWEEP
(1) Ordinary analog wide-band frequency sweep functions sweeps frequencies within the
following bands:
@ 100kHz to 120MHz
@ 10MHz to 2000MHz
@ 2000MHz to 4500MHz
On the contrary, the full-band frequency sweep (FULL SWEEP) function can sweep
frequencies within a combination of the above second and third bands, i,e, 10MHz to

4500MHz. At a crossing point of 2000MHz, however, waiting time required for switching
between the second and third bands will be added to sweep time.

When the FULL SWEEP function is set, only the single trigger is available, thus disabling
any continuous frequency sweep.

{2) Procedure
To set the FULL SWEEP function, use the ﬁ key.
A SWP

(3) Operational Map for FULL SWEEP Function

A SWP

[

Normal Sweep

] ]

Full Sweep end
I
:
! Y
! (SINGLE TRIGGER START :[ 1] )
i
L3 '
Scaling
]
1
Nf 1
Blanking Out
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A frequelaqncy band topbe swept with the FULL SWEEP function must be specified by using
the and Fff__] keys. No center frequency or span can be specified for the FULL
SWEEP function.

Note that any full-band sweep frequency value that crosses the band without 10MHz to
4500MHz will cause an error.

3.11.12 Sweep Frequency Calibration : SCALING
(1} Description

The scaling (SCALING) function calibrates analog wide-band sweep frequencies (start
frequency, stop frequency, center frequency, and span) to an accuracy of #1% at the
points of start and stop frequencies.

(2) Procedure
To set the SCALING function, use the[f:] kay.
A SWP

(3) Note

The SCALING function will be set forcibly to OFF (indicated by "A. SCAL: OFF" displayed in
the message window) when the equipment is initialized.
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(4) Operational Map for SCALING Function

[

A SwWpP
Normal Sweep
Full Sweep
. YE? YE? YE!
Scaling Auto Scaling A.SCAL : OFF [j end

'
: YES
| A.SCAL : ON end
1
1
1 NI
: Man_ Sca“ng ———— el"ld
§
] T
= s
’ :

Blanking Out E
i I
1
1
¥
1
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3.11.13 Blanking Signal Polarity Setting : BLANKING OUT

(1) Description

(2)

()

During transition of analog wide-band frequency sweep from a stop frequency back to a start
frequency, a blanking signal is output from the sweep blanking signal output (BLANK QUT)
terminal on the rear panel. The blanking signal can be set to an either positiveor negative
polarity with the BLANKING function for use in inputting Z axis for a sweep monitor or
controlling the vertical movement of a X-Y recorder pen.

Figure 3-6 shows the blanking signal.

Stop frequancy

Ramp voltage
Start frequency

1
3
1
I
1
1
I
t
3
k
!
1
t
1
I
3
I
¥
k
I
I
1
4
4
|
3
1

+5V
When the blanking signal output from the BLANK _—_..J'_Lm_ oV

OUT terminal is set to a positive polarity.
When the bianking signal output from the BLANK ——1__,— - v
OUT terminal is set to a negative polarity. — -5V

Figure 3 - 6 Blanking Signal

The following paragraphs describe the procedure of setting the polarity of a blanking signal.
Procedure
[+]
To set the BLANKING function, use the %]Pkey.
A

Note

The BLANKING function will be set forcibly to set a blanking signal to a negative polarity
(indicated by "NEGATIVE" dlsplayed in the message window} when the equipment is
initialized (by pressing the [@ |and I"-‘ ikeys in this order).

PRESET
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(4) Operationat Map for BLANKING Function

A SWP
Normal Sweep
Full Sweep
—
Scaling
:
NO YE? 1 YE?
Blanking Out POSITIVE end
Nf ff
NEGATIVE end
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3.12 Digital Frequency Sweep
3.12.1 Digital Frequency Function
(1) Description

The digital frequency sweep (D SWP) function sweeps carrier wave frequecies in certain
steps as shown in Figure 3.12-1. The phases of the individual steps are synchronized with
one another with a synthesizer, thus realizing a high-accuracy frequency sweep.

1080MHz
1070MHz
1060MHz
T 1050MHz
Time 1040MHz
1030MHz
1020MHz
1010MHz Swept frequency — |

Figure 3.12 - 1 Concept of Linear Frequency Sweep

The D SWP function is available in two types: linear sweep (LINEAR SWEEP) function that
sweeps frequencies in equal steps as shown in Figure 3.12-1 and the log sweep (LOG
SWEEP) function that sweeps frequencies in logarithmic steps as shown in Figure

1626.615MHz

1478.741MHz

1344.31MHz

T 1222.1MHz
Time

1111MHz

1010MHz

Swept frequency —=

Figure 3.12 - 2 Concept of Log Frequency Sweep
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@

@)

The LINEAR SWEEP function works in two different ways. it automatically sets appropriate
sweep step frequencies and number of sweep steps based on a preset start frequency, stop
frequency, center frequency, span, and sweep time for digital frequency sweep. Or it
automatically rounds a start frequecy, stop frequency, center frequency, span, and sweep
time based on a preset sweep step frequency and number of sweep steps.

Preparation

Like the analog wide-band frequency sweep (A SWP) function, the D SWP function can be
set by pressing the |i] key and the following data entry keys:

SPCL
FUNCTION

-—— FREQ SWEEP ——

RT [id E R PA
When any of the above data entry keys | |, [ 1. I 1, and |iu] are pressed, the
frequency sweep function will be set immediately without any additional manual operation. In

the initial state, the A SWP function will be set while the D SWP function and the narrow-
band frequency sweep (A SWP SWP) function will be sst once they are selected. If the

key is pressed after any one of the frequency sweep functions is set, it will be
released.

To set a sweep time and sweep trigger for the D SWP function, press two of the

function/memory keys and[__] , respectively when the lamp of the?imf key is on.

SWP B SWP PRESET
TIME

Parameters for the D SWP function are as follows :

Span : Span (band) of frequencies to be swept
OkHz to 4.4999GHz
Sweep time : 50ms to 100s

Sweep step frequencies : 1Hz to 4.4999GHz

Number of sweep steps : 1 to 2500
(Automatically set to a range of 1 to 9999 when preceded by
sweep step frequencies.)

Sweep trigger : INT only

Sweep mode : Internal sweep mode only
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{4) Procedure

FUNCTION
To set the D SWP function, press the [__] key when the lamp of the l’:"ff] key is on.
D SWP PRESET

To set the A SWP function after the D SWP function, press one of the function/memory

keys . Select a desired sweep type (see (4) Operational Map for D SWP Function).

WhenAssgﬁing a sweep type displayed in the message window on the front panel, press the
key; otherwise, press the |'_E_3'|key.

N
Continue to press the |j kev! until the desired sweep type is displayed in the massage
window, whereupon press the key.

Note
HI F
To initialize the equipment, press the [F__| and [g i keys in this order.

PRESET
The following paragraphs describe the individual digital frequency sweep functions:

@ Linear Frequency Sweep (LINEAR SWEEP) Function
Digital frequency sweep performed in equal steps linearly.
Allows sefting of sweep step frequencies and the number of sweep steps.
Priority

When the LINEAR SWEEP function is being set, either sweep step frequencies or the
number of sweep step frequencies can be set as a parameter for the function in priority
over sweep time,

Step Number : Rounds sweep time based on any preset number of sweep steps.

1000 Step  : Sets the number of sweep steps to 1000.

100 Step :  Sets the number of sweep steps to 100.

Variable : Sets the number of sweep steps in any value in the range of 1 to
2500.

FREQ. Step : Sets sweep step frequencies and rounds sweep time based on the
set swaep step frequencies.

@ Log Frequency Sweep (LOG 'SWEEP) Function

Digital frequency sweep performed logarithmically. Prohibits setting of sweep step
frequencies and the number of sweep steps.
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@ Bianking Signal Polarity Setting (BLANKING) Function

Sets the polarity of a blanking signal output from the sweep blanking signal output
(BLANK OUT) terminal on the rear panel during a period of transit from a stop frequency
back to a start frequency.

POSITIVE : Outputs a blanking signal with a voltage ranging from OV during
analog amplitude sweep to 5V during blanking.

NEGATIVE : Outputs a blanking signal with a voltage ranging from OV during
analog amplitude sweep to —5V during blanking.
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{5) Operational Map for D SWP Function

D SWpP

SWEEP MODE

]

[

Blanking

YE
Linear Sweep I—E] Priority Ej
-
end
Step Number lf_i] 1000 Step —@
N A1
- 100 Step - end

Variable

]
L NUMBER:2500
]

end
Nf YE
FREQ. Step Fimm - Ej end
YEf Yff
Log Sweep 1% 1.OG end

I
[

10% LOG end
YE?
POSITIVE end
YE?
NEGATIVE = ond
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3.12.2 Digital Frequency Sweep : D SWP
(1) Description

The digital frequency sweep (D SWP) function can he set by pressing one of the
functlon/memory key |::| when the lamp above the [FREquency Jkey and the iamp of the
_ key are both onsvﬁ!hen the D SWP function is set after the equipment is initialized,
thie thdividual parameters for the function will be set as follows :

Start frequency : 1000MHz

Stop frequency : 1500MHz

Sweap time : 500ms

Sweep mode  : LINEAR SWEEP (No priority)

The above initial parameter values can be changed by following the instructions described in
the subsequent paragraphs in this section.

(2) Example

Set the D SWP function.

FUNCTION
Key
operation E
P IFREQUENC‘Y' |“ i
PRESET D SWp
GPIB SB
indications
D SWpP START

1 000 000 000

GHz MHz kHz Hz

Then, the D SWP lamp will come on, indicating that the D SWP function has been set.
Frequencies to be swept with the D SWP function can be set up to a digit of 1Hz.

Note

When the D SWP function is set, the binary phase shift keying (BPSK), phase sweep (o
SWP), and phase shift {(PHASE SHIFT) functions are disabled.
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3.12.3 Start Frequency Setting : START

(1)

(@)

Description

There are three means for setting a start frequency to be swept with the D SWP function:
ten keys, frequency adjustment knob, and frequency step keys on the front panel.

START
Before using the ten keys, press the [ | key to select the start frequency setting (START

(FREQ SWEEP)) function.

When the ﬁ key is pressed, the frequency adjustment knob and the frequency step keys
will function to set a start frequency for the D SWP function. Each time they are turned or
pressed, they will increment or decrement by one, frequency digits set with the frequency
digit setting keys. (When an increment step size is set, however, they will increment and
decrement frequency digits not by one, but by the set step size.)

Example

Set a start frequency for the D SWP function to 300MHz.

FUNCTION DATA ENTRY
Key
aperation TART ~dBm
25 G o] o Dl
GPIB FA300MZ
Indications
D SWP START

300 (000 000

MHz kHz Hz

Then, a start frequency for the D SWP function will be set to 300MHz.

AR
The E key can also be used to switch a stop frequency to a start frequency for display
on the carrier wave frequency display lamps.
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3.12.4 Stop Frequency Setting : STOP

(1)

Dascription

There are three means for setting a stop frequency to be swept with the D SWP function:
ten keys, frequency adjustment knob, and frequency step keys on the front panel.

Before using the ten keys, press the % key to select the stop frequency setting (STOP
(FREQ SWEEP)) function. When the ﬁ key is pressed, the frequency adjustment knob
and the frequency step keys will function to set a start frequency for the D SWP function.
Each time they are turned or pressed, they will increment or decrement by one, frequency
digits set with the frequency digit setting keys. {When an increment step size is sat,
however, they will increment and decrement frequency digits not by one, but by the set step
size.)

Example

Set a stop frequency for the D SWP function to 820MHz.

FUNCTION DATA ENTRY
Key
operation STOP —dBm
[s1 [2] o] [wms:]
GPIB FB820MZ
Indications
D sWP STOP

820 000 000

MHz kiz Hz

P
Then, a stop frequency for the D SWP function will be set to 820MHz. The & key can
also be used to switch a start frequency to a stop frequency for display on the carrier wave
frequency display lamps.
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3.12.5 Center Frequency Setting : CENTER

(1} Description

(2)

There are three means for setting a center frequency to be swept with the D SWP function:

ten keys, frequency adjustment knob, and frequency step keys on the front panel.

Before using the ten keys, press the F"_m"E]R key to selact the center fraquency setting
(CENTER (FREQ SWEEP)) function.

When the %R key is pressed, the frequency adjustment knob and the frequency step keys
will function to set a start frequency for the D SWP function. Each time they are turned or
pressed, they will increment or decrement by one, frequency digits set with the frequency
digit setting keys. (When an increment step size is set, however, they will increment and
decrement frequency digits not by one, but by the set step size.)

Example

Set a center frequency for the D SWP function to 1250MHz.

Key

FUNCTION

DATA ENTRY

operation %n

~dBm

GPIB FC1250MZ or CF1250MZ
Indications
D SWP CENTER
1 250 000 000

GHz

MHz kHz Hz

Then, a center fraquency for the D SWP function will be set to 1250MHz.

CENYER

The [__] key can also be used to switch a frequency sweep span to a center frequency for
display on the carrier wave frequency dispiay lamps.
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3.12.6 Frequency Sweep Span Setting : SPAN

(M

(2)

Description

There are three means for setting a span to be swept with the D SWP function: ten keys,
frequency adjustment knob, and frequency step keys on the front panel.

P AN
Before using the ten keys, press the |§:|kay to select the center frequency setting (SPAN)

function.

When the EI key is pressed, the frequency adjustment knob and the frequency step keys
will function to set a sweep span for the D SWP function. Each time they are turned or
pressed, they will increment or decrement by one, span digits set with ths frequency digit
setting keys. (When an increment step size is set, however, they will increment and
decrement span digits not by one, but by the set step size.)

Example

Set a sweep span for the D SWP function to 500MHz,

FUNCTION DATA ENTRY

Key

operation PAN —dBm
Ls | Lo [o ] [mm]

GPIB FD500MZ or SP500MZ

Indications
D SWP SPAN
500 000 000

MMz kHz Hz

Then, a sweep span for the D SWP function will be set to 500MHz.

SPA

]
The [] key can also be used to switch a center frequency to a digital frequency sweep
span for display on the carrier wave frequency display lamps.
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3.12.7 Sweep Time Setting : SWEEP TIME

{1) Description

Sweep time for the D SWP function can be set with ten keys. Confirm that the lamp of the

FUNCTION
'i%?ﬂ key is on. (if it is not on, press the key.) Press the

PRESET

PRESET

key. Then, a

sweep time currently set for the D SWP function will be displayed in the message window as

follows :

TIME : 500ms

Enter a desired sweep time value through ten keys within a range and with resolutions
specified in the table below :

Range Reasolution
50ms to 999ms ims
1.08 to 9.9s 100ms
10s to 100s 1s
{2) Example

Set a sweep time for the D SWP function to 300ms.

FUNCTION DATA ENTRY
Key
operation —dBy
= Ls ] (o] [0 ] [w]ly
TIME deg
GPIB ST300MS
Indications
TIME : 300ms

Then, a sweep time for the D SWP function will be set to 300ms.
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3.12.8 Linear Frequency Sweep : LINEAR SWEEP
(1) Description

The linear frequency sweep (LINEAR SWEEP) function sweeps carrier wave frequencies
between any specified start and stop frequencies linearly in equal steps. Ordinarily, sweep
time will be used as a reference parameter for setting sweep frequencies and the number of
sweep steps for the LINEAR SWEEP function. Thus, sweep step frequencies or the number
of sweep steps will be set automatically based on any preset sweep time as well as start
and stop frequencies. However, if desired, step frequencies or the number of sweep steps
can be set as parameters for the LINEAR SWEEF function in priority over sweep time as
well as start and stop frequencies. In this event, the former two either parameter will be
rounded based on the iatter three parameters,

{2) Procedure

1
To set the LINEAR SWEEP function, use the [__] key.

D SWP
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(3) Operational Map for LINEAR SWEEP Function

D swpP

| - - r

Sweep Mode Linear Sweep Priority

]

NQ YE!

[

Log Sweep NUMBER : ----

| H

] ]

] [}

I ]

: ! end

: '

] 1

] 11 YEf YE

1 L] I I | |

E i Step Number 1000 Step
i

s s f

1 1 N YE.

] 1

! | 100 Step e

g |
1

i ] N

: | - - 4

1 i Variable

i i

1 1

] 1

1 1

1 1

[}

1

1

!

Blanking Out NO ves

i
B |0k

1
i FREQ. Step F:

N
Pressing the l__o"l key displays a sweep step menu itern in the
message window.
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3.12.9 Log Frequency Sweep Setting : LOG SWEEP

(1

(2)

(3)

(4)

Description

The log frequency sweep (LOG SWEEP) function sweeps carrier wave frequencies between
any preset start and stop frequencies in two logarithmic steps of 1% Log and 10% Log. If
the 1% Log is selected, when any frequency is swept in one step, a frequency equal to 1.01
times that frequency will be swept in the next step. Suppose, for example, that a start
frequency is set to 1GHz, the second frequency to be swept is 1GHz x 1.01=1.01GHz, the
third frequency is 1.01GHz x 1.01=1.0201GHz, and so on. Likewise, if Log 10% is
selected, when any frequency is swept in one step, a frequency equal to 1.1 times that
frequency will be sweapt in the next step.

Procedure

1
To set the LOG SWEEP function, use the II;S__WL key.
Note

As a paramenter for the LOG SWEEP function, the number of sweep steps will be set
forcibly in priority over the others, considering that the sweep steps are logarithmic. Unlike
the LINEAR function, therefors, this parameter seiting pricrity cannot be changed.

Operational Map for LOG SWEEP Function

D SWP
|
Swest Mode Linear Sweep
; i
i
1 YE 1 YES
| ] ]
: Log Sweep 1% Log
| :
| | o
N 1
I__—o_l ) 10% Log
Blanking Out
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3.12.10 Blanking Signal Polarity Setting : BLANKING OUT

(M

2

3

Description

During transition of digital frequency sweep from a stop frequency back to a start frequency,
a blanking signal is output from the sweep blanking signal output (BLANK QUT) terminal on
the rear panel. The blanking signal can be set to an either positive or negative polarity with
the BLANKING function for use in inputting Z axis for a sweep monitor or controlling the
vertical movement of a X-Y recorder pen.

Figure 3-12-3 shows the blanking signal.

Ramp voltage

When the blanking signal output from the I'——L +5V
BLANK OUT terminal is set to a positive 1 o ov
polarity. i ]

1 I
When the blanking signal output from the : o oV
BLANK OUT terminal is set to a negative | I ——  _Bv
polarity. d

Figure 3.12 - 3 Blanking Signal
The following paragraphs describe the procedure of setting the polarity of a blanking signal.
Procedure
1
To set the BLANKING function, use the ,%lp key.
Note

The BLANKING function will be set forcibly to set a blanking signal to a positive pofarity

(indicated by "POSITIVE" displa¥ed in the message window) when the equipment is
HIFT N N

initialized (by pressing to[= ] and{® | keys in this order).

PRESET
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{4) Operational Map for BLANKING Function

D SWP
Sweep Mode .
i
Blanking Qut POSITIVE ﬁi‘-— end
NEGATIVE | end
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3.13 + AF Frequency Sweep
3.13.1 Analog Narrow-band Frequency Sweep
(1) Description

The analog narrow-band frequency sweep (  AF) function uses the internal synthesizer built
in the equipment to synchronize any carrier wave frequencies with any presst center
frequency, thus providing high frequency accuracy and stability. The * AF function maintains
the accuracy of center frequency within 40kHz. Sweep span for the * AF function can be
set to various values less than a maximum of 8kHz depending on which carrier frequency
band is selected.

(2) Preparation

The *AF function can be set by pressing the foliowing data entry keys :

—— FREQ SWEEP ——

ffNTER fPAN
SPAN

When any of the above data entry keys cElﬂ]R and [ ] keys are pressed, the frequency
sweop function will be set immediately without any additional setting. In the initial state, the
+ AF function will be set while the D SWFP and + AF functions will be set once they are
salected. If the koy is pressed after any of the frequency sweep functions is set,
it will be released.

(3) Parameters for the * AF function are as follows :
Center frequency
Middle frequency in the frequency band to be swept
100kHz to 4500MHz

Span : Width (band) of frequencies to be swept
When Band 7 (2000 to 4000MHz) and HET Band (10 to 2000MHz) are selected :

800kHz to 8000kHz {Range 1)
80.0kHz to 799.8kHz (Range 2)
0.00kHz to 79.9%kHz (Range 3)

When Band 8 (1000 to 2000MHz) is selected:

400kHz to 4000kHz (Range 1)
40.0kHz to 399.9kHz (Range 2)
0.00kHz to 39.98kHz {Range 3)

3.13-1 Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

3.13 +AF Frequency Sweep

(4)

When Band 1 (500MHz to 1000MHz), LEX Band (100kHz to 62.5MHz), and Band 5
(120MHz) are selected:

200kHz to 2000kHz {Range 1)
20.0kHz to 189.9kHz (Range 2)
0.00kHz to 19.99kHz (Range 3)

When Band 4 (250MHz to 500MHz) is selected:

100kHz to 1000kHz (Range 1)
10.0kHz to 99.9kHz (Range 2)
0.00kHz to 9.9%kHz {(Range 3)

When Band 3 (126MHz to 260MHz) is selected:

50kHz to 500kHz (Range 1)
5.0kHz to 49.9kHz {Range 2)
0.00kHz to 4.99kHz (Range 3)

When Band 2 (62.5MHz to 125MHz) is selected:

25kHz to 250kHz (Range 1)
2.5kHz to 24.9kHz (Range 2)
0.00kHz to 2.48kHz (Range 3)

Sweap time : 50ms to 100s
Swaep triggers : INT, LINE, SINGLE,, and EXT
Sweep modes : Internal sweep mods, external sweep mode, and manual sweep mode

Procedure

2
To set the ttpkli fur}‘ction, press one of the function/memory key switches EIF when the
lamgp of the key is on. Select a desired sweep type (see (5) Operational Map for
T AF function).P When setting a sweep type displayed in the message window on the front
panel, press the [ﬁ] key; otherwise, press the (f] key. Until the desired sweep type is
displayed in the message window, press the key. When it is displayed, press the

key.

The following paragraphs describe the individual analog narrow-band frequency sweep
functions :
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@ Automatic sweep (AUTO SWEEP Function)

Analog wide-band frequency sweep performed automatically with internal sweep voltage
during a sweep time set with the [ key.
SWP

Trigger types TIME

Automatic frequency sweep can be stated with the following four types of triggers:

INT. TRIG : Starts automatic frequency sweep continuously at any time.

LINE TRIG . Starts automatic frequency sweep synchronously with the AC LINE
frequency (50/60Hz).

EXT. TRIG : Starts automatic frequency sweep through a trigger signal input from
the external trigger input (EXT TRIG IN) terminal on_ the rear panel,

SINGLE TRIG: Starts automatic frequency sweep each time the key is pressed.

@ Manual Sweep (MANUAL Function)

Analog wide-band frequency sweep performed manually by turning the frequency digit
adjustment knob. Turning the knob clockwise and counterciockwise causes frequency
sweep in the direction of the start to stop frequencies and the stop to start frequencies,
respectively. When the Manual Sweep is set using the ten keys, input the ratio (0 to
100%) of the output frequency against the sweep span.

@ External Sweep (EXT SWEEP Function)

Analog wide-band frequency sweep performed with sweep voltage input from the sweep
voltage input/output (SWEEP IN/OUT) terminal on the rear panel. Sweep voltage is
available in two ranges of 0 to 8V and —4 to +4V. The ramp voltages for the two voltage
ranges can be varied to any desired value.

—4Vio +4V : Inputs sweep voltage ranging from —4Vto +4V.

oV 1o 8V : Inputs sweep voltage ranging from 0V to + 8V.

Gain : Sets the amplitude of any sweep voltage in the stages of 0 to 255.
For example, Stage 1 and Stage 255 provide about 2040V and 8V,
respectively, for each swesp. Sweep voltage must be input within

+12V.

Offset . Sets the start voltage of any sweep voltage in the stages of 0 to 255.
For example, Stage 0 and Stage 255 provide 0V and -8V,
respectively.
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@ Blanking Signal Polarity Setting (BLANKING Function)

Sets the polarity of a blanking signal output from the sweep blanking signal output
(BLANK OUT) terminal on the rear panal during a period of transit from a stop frequency
back to a start frequency.

POSITIVE : Outputs a blanking signal with a voltage ranging from OV during
analog amplitude sweep to 5V during blanking.
NEGATIVE : Outputs a blanking signal with a voltage ranging from 0V during

analog amplitude sweep to —5V during blanking.
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()

+ AF

SWEEP MODE

o

Operational Map for * AF Function

't
m

Blanking

e

b

IO

I

Auto Sweep INT. TRIG e end
[ ]
LINE TRIG end
] ]
EXT. TRIG end
] L]
SINGLE TRIG ==~ ond
Manual Sweep MAN : 50.0% end
- ]
EXT. Sweep Ramp Voltage -4V to +4V
]
0V to 8V
- -
Gain Adjust GAIN :
[
- -
Offset ADJ. QOFFSET :
YEf
POSITIVE end
]
NEGATIVE === and

3.13-5

Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

3.13 1 AF Frequency Sweap

3.13.2 Analog Narrow-band Frequency Sweep : + AF
(1) Description

The analog narrow-band, frequency sweep {4 AF) function can be set by pressing one of the

function/memory keys E:]F when the lamp of the key is on. When the * AF function
is set after the equipm%ﬁ is initialized, the individua) E|§a51}'aam<-)ters for the function will be set
as follows :

Center frequency : 1000MHz

Span : 20kHz

Sweep time : 500ms

Sweep trigger : INT (Internat trigger)

Sweep mode 1 AUTQ INT (Internal automatic sweep) mode

The above initial parameter values can be changed by following the instructions described in
the subsequent paragraphs in this section.

{2) Example

Set the * AF function.

FUNCTION
Key
operation FUNCTION
P [E Frequency] [E | é
PRESET 4+ AF
GPIB DF
Indications
+ NF CENTER

1 000 000  000.0

GHz MH2 kHz Hz
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Then, the +AF lamp will come on, indicating that the + AF function has been set.

When the * AF function is set with the GPIB command "DF", a span currently set for the
function will be displayed in the message window as follows:

Indications
+ AF SPAN
20 000.0
GHz MHz kHz Hz

3.13.3 Center Frequency Setting : CENTER
(1) Description

There are three means for setting a center frequency to be swept with the + AF function:
ten keys, frequency adjustment knob, and frequency step keys on the front panel.

NTER
Before using the ten keys, prees the T'_E:_] key to select the center frequency setting
(CENTER (FREQ SWEEP) ) function.

When the %Rkey is pressed, the frequency adjustment knob and the frequency step keys
will function to set a start frequency for the +AF function. Each time they are turned or
prassed, they will increment or decrement, by one, frequency digits set with the frequency
digit setting keys. {(When an increment step size is set, howsver, they will increment and
decrement frequency digits not by one but by the set step size.)
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(2) Example

Set a center frequency for the * AF function to 900MHz.

FUNCTION DATA ENTRY
Key
operation ENTER —dBm
f:l Lot Lol o] Imuz]
GPIB FCO00MZ or CFI00MZ
Indications
+ AF CENTER

900 000  000.0

GHz MHz kHz Hz

ENTER
Then, a center frequency for the * AF function will be set to 900MHz. The t:'_'l key can
also be used to switch a frequency sweep span to a center frequency for display on the
carrier wave frequency display lamps.

3.13.4 Frequency Sweep Span Setting : SPAN
(1) Description

There are three means for setting a span to be swept with the *AF function : ten keys,
frequency adjustment knob, and frequency step keys on the front panel.

PAN
Before using the ten keys, press the Ii:lkey to select the center frequency setting (SPAN)
function.

When the I% key is pressed, the frequency adjustment knob and the frequency step keys
will function to set a frequency sweep span. Each time they are turned or pressed, they will
increment or decrement by one, span digits set with the frequency digit setting keys. (When
an increment step size is set, however, they will increment and decrement span digits not by
one, but by the set step size.)
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(2) Example

Set a sweep span for the & AF function to 200kHz.

FUNCTION DATA ENTRY
Key
operation PAN +dBu
Lz ] Lo o] [knz]
GPIB FD200KZ or SP200KZ
Indications
+ AF SPAN
200 000.0
GHz MHz kHz Hz

PAl

Then, a sweep span for the * AF function will be set to 200kHz. The ﬁ:ﬂkey can also be
used to switch a center frequency to a frequency sweep span for display on the carrier
wave frequency display lamps.

3.13.5 Sweep Time Setting : SWEEP TIME
(1) Description
Sweep time for the + AF function can be set with ten keys.

FUN N Fl N
Confirm that the lamp of the [%EI kay is on. (If it is not on, press the EU'HEQ_'] key.) Press
PRESET

PRESET

one of the functicn/mamcory keys |f] Then, a swesp time currently set for the
SWP
TIME

1 AF function will be displayed in the message window as follows :

TIME : 500ms
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Enter a desired sweep time value through ten keys within & range and with resolutions
spacified in the table below :

Range Resolution
50ms to 999ms 1ms
1.0s to 99s 100ms
10s to 100s 1s

(2) Example

Set a sweep time for the + AF function to 300ms.

FUNCTION DATA ENTRY
Key
operation ~dBu
La] Lo [o] [l

SWP deg
FIME

GPIB ST300MS

Indications
TIME : 300ms

Then, a sweep time for the * AF function will be set to 300ms.
3.13.6 Sweep Trigger Setting : TRIGGER
(1) Description

The sweep trigger setting (TRIGGER) function provides the following four types of sweep
triggers for starting the * AF function automatically :
@ Internal trigger (INT. TRIG) : Starts automatic frequency sweep continuously at any time.

@ Line trigger (LINE TRIG) : Starts automatic frequency sweep synchronously with the
AC LINE frequency (50/60Hz).
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@ External trigger (EXT. TRIG) : Starts automatic frequency sweep through a TTL-level
trigger signal input from the external trigger input {EXT
TRIG IN) terminal on the rear panel when the signal

becomes a low level.

YES
@ Single trigger (SINGLE TRIG) : Starts automatic frequency sweep each time the [ ]

key on the front panel is pressed.

(2) Procedure

To set the TRIGGER function, use the [ key.
T AF

(3) Note

@® The TRIGGER function will be set forcibly to provide an internal trigger when the
. Co . HIET A o
equipment is initialized by pressing the [i—|n and #Nﬂui keys in this order).

N PRESET
@ When the E%l key is pressed to select whether to set the TRIGGER function to provide

an internal trigger, line trigger, external trigger, or single trigger (indicated by "INT. TRIG",
“LINT TRIG", "EXT. TRIG", or "SINGLE TRIG", respectively, displayed ir;E ‘tshe message
window), it will automatically be set to the selected state even if the [ ]key is not
pressed to complete the TRIGGER function. Therefore, when any function key is pressed
after the lﬁkey, the TRIGGER function will be completed in the state indicated by the
message window to execute the function corresponding to the pressed function key.
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(4) Operational Map for TRIGGER Function

NG

E

+ AF
| i
1
YE? 1
Sweep Mode Auto Sweep
H i
1 I
1 |
] 1
] ]
1 1
] I
I ]
] I
1 1
1 1
1 I
1 |
1 |
1 1
I ]
] |
1 |
] I
I |
1 1
I ]
D
! Manual Sweep
| .
' 1
1 NO 1
: .
: EXT. Sweep
Blanking Out i
i 1
1
I
|
3.13-12

L

YE

[

INT. TRIG

LINE TRIG

YE

EXT. TRIG

SINGLE TRIG

O [

]
t
3
1

end

end

end

end
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3.13.7 Manual Sweep : MANUAL SWEEP
{1) Description

The three basic types of the + AF function are as follows :
@ Automatic Sweep (AUTO SWEEP)

Analog wide-band frequency sweep started automatically by any of the four types of
sweep triggers. {i. e. internal trigger, external trigger, line trigger, and single trigger) to
sweep frequencies during a preset sweep time.

@ External Sweep (EXT. SWEEP)

Analog wide-band frequency sweep using ramp voltage input from the sweep voltage
input/output (SWEEP IN/OUT) terminal on the rear panel. Prohibits setting of any type of
sweap trigger.

@ Manual Sweep (MANUAL SWEEP)

Analog wide-band frequency sweep performed by using the frequency digit adjustment
knob and frequency digit setting keys on the front panel.

(2) Procedure

2
To set the MANUAL SWEEP function, use the [_] key.
T AF

(3) Note

The MANUAL SWEEP function will be replaced forcibly by the automatlc smlr:ee AUTO
SWEEP) function when the ewuipment is initialized (by pressing the [= |and & keys
in this order). PRESET
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{4) Operational Map for MANUAL SWEEP Function

+ AF
:
L ;
Sweep Mode Auto Sweep
i
| Nf
I
E Manual Sweep
| !
i 1
i 1
i 1
i 1
i 1
i 1
1 1
1 I
1 !
| I
| ]
| 1
| 1
1 1
1 ]
i I
i 1
i ]
1 1
] 1
i 1
1 1
] 1
1 1
; % i
]
5 EXT. Sweep
Blanking Out i
: i
]
I
1
3.13-14

MAN : 50.0%
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3.13.8 External Sweep Setting : EXT. SWEEP

M

@

Description

The external sweep (EXT. SWEEP) function sweeps frequencies by using ramp voltage
input from the sweep voltage input’output (SWEEP IN/OUT) terminal on the rear panel.
When the EXT. SWEEP function is set, any typs of sweep trigger is disabled.

Procedure

2
To set the EXT. SWEEP function, use the [ ] key.

T AF
Arbitrary External Voltage Setting
YE
Press the ﬁ key when a message :
Ramp Voltage

is displayed in the message window.

Then, the above message will be replaced by a message:

Gain Adjust

To input arbitrary external voltage, its range must ng specifiedeith input gain and input
offset values, which can be entered by pressing the and keys, respeactively, with
the above message displayed in the message window.

YE
First, enter an input gain value. Press the [:il key with the above message displayed in the
message window. Then, the above message will be replaced by a message:

GAIN : 255

This message indicates that an input gain stage currently set is 255. The maximum and
minimum stages are 1 and 255, which provide 2040V and 8V, respectively, for each sweep.
Note that any sweep voltage input from the sweep voltage input/output (SWEEP IN/QUT)
terminal must not exceed an absolute value of +12V. To enter a desired input gain value,
use the ten keys; to enter its unit, use a unit key [ 1z ]. For example, when entering an input
gain value of 125, press the following keys :

—dBu

L] L=1 5] [Ce=]
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Then, the above message will be replaced by a message:

GAIN : 125

YE
After entering the desired intput gain value, press thefilkey.

Then, the above message will be replaced by a message:

OFFSET : 127

This message indicates that an input offset stage currently set is 127. The maximum and
minimum stages are 0 and 255, which provide —4V and + 4V, respectively. Select an input
offset value so that a sum of the input offset value and the value of an external voltage input
for starting analog narrow-band frequency sweep may be 0V. To enter a selected input
offset value, use the ten keys; to enter its unit, use a unit key (o1, For example, when
entering an input offset value of 25, press the following keys :

L2] s} {n]

YE:
After entering the selected input g{ﬁset value, press the i] key. An input offset value can
also be entered by pressing the key when a message:

Offset Adj.

is displayed in the message window.

+ 5V

ov
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(3) Operational Map for EXT. SWEEP Function

t AF

Sweep Mode

[

Blanking Out

Auto Sweep

Manual Sweep

EXT. Sweep

YE:

YEf
Ramp Voltage —4V to +4V end
0Vto +8V end
YEf
Gain Adjust GAIN : 255
Yff Yff
Offset Adj. OFFSET : 127 p———ond
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3.13.9 Blanking Signal Polarity Setting : BLANKING OUT

(1)

(2)

Description

During transition of analog narrow-band frequency sweep from a stop frequency back to a
start frequency, a blanking signal is output from the sweep blanking signal output (BLANK
OUT) terminal on the rear panel. The blanking signai can be set to an either positive or
negative polarity with the BLANKING function for use in inputting Z axis for a sweep monitor
or controlling the vertical movement of a X-Y recorder pen.

Figure 3.13-1 shows the blanking signal.

Ramp voltage

1
1
1
1
i
|
|
i
1
1
1
1
L)
1
1
1
1
I
I
t
1
I
I
I
1
t

When the blanking signal output from the

I-—l +5V

BLANK OUT terminal is set to a positive —_—

polarity. i i

When the blanking signal output from the : :

BLANK OUT terminal is set to a negative gg
] I -

polarity.

Figure 3.13 - 1 Blanking Signal

The following paragraphs describe the procedure of setting the polarity of a blanking signal.
Procedure

2
To set the BLANKING function, use the [ ] key.
tAF
Note

The BLANKING function will be set forcibly to set a blanking signal to a positive polarity
(indicated by "POSITIVE" dlsplayed in the message window) when the equipment is

initialized (by pressing the[= ! and B keys in this order).
PRESET
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(4) Operational Map for BLANKING Function

+ AF
Sweep Mode
N? ‘I'Ef Y
Blanking Out POSITIVE == end

NEGATIVE P end
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3.14 Marker Signal Output : MARKER Function
(1) Description

The R4262 can generate a marker signal for indicating that a specific frequency (marker
frequency) is swept with the analog wide-band frequency sweep (A SWP), analog narrow-
band frequency sweep ( AF), or digital frequency sweep (D SWP) function. This is called
the MARKER function. The marker signal is output from the marker signal output (MARKER
OUT) terminal on the rear panel and input in a luminance signal input (Z input) terminal of a
penrecorder or oscilloscope. Figure 3. shows 14-1 the relationship between the marker
signal and sweep ramp voltage output from the sweep voltage input/output (SWEEP IN/OUT)
terminal on the rear panel.

SWEEP QUT
Start frequency Marker frequency Stop frequency
I I
1 1
1 1
H 1
| — +5V
i_| — o
MARKER OUT . i — _BV
1 1

Figure 3.14 - 1 Relationship between Marker Signal and Sweep Ramp Voitage

The marker signaf remains at 0V while ordinary frequencies are swept, falls to —5V when a
marker frequency is swept, and rises to +5V when the BLANKING function is used. When
the marker signal is output, any frequency sweep function will stop during a certain period
that depends on preset sweep time, e.g. 1/10 of any sweep time preset to below 10
seconds and about 1 second for any sweep time preset to above 10 seconds.

A maximum of 10 marker frequencies, each ranging from 100kHz to 4500MHz, can be set
simultaneously for each frequency sweep function.

Also available is an active marker signal especially when the A SWP function is used.
Among 10 marker signals corresponding to the maximum of 10 marker frequencies, only
one active marker signal can be selected to maintain the accuracy of the corresponding
selected marker frequency within 1% of any preset sweep span.
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{2) Procedure

To set the MARKER function, use the ﬁ key.

MKR

Note

Setting any marker frequencies that are outside a range of currently swept frequencies or
that are too close to one another causes a beep sound and invalidate the set marker
frequencies but leaves any entered data intact.

(3 Operational Map for MARKER Function

MKR
i
YE? :
MKR No. MARKER FREQ.
YEf
[} kHz
Ni
]| [ o | .
NORMAL MKR MARKER n ON end
- - =
ACTIVE NKR MARKER n OFF p—— end
end end
3.14-2*
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3.15 Function Key Switches
{1) Description

FUNCTION
When the lamp of the key is on, the following function/memory keys function as
function key switches to perform their assigned functions:

FUNCTION/MEMORY
t 2 4 7
[ e O e O e O o O
ASWP DSWP +AF swe SPCL  BAND MKR SPCL SEQ
TIME MOD FUNCTION

The functions of the above individual function key switches are described below:

|f___| ... Sets the analog wide-band frequency sweep (A SWP) function and
A SWP its various parameters.

|i| Sets the digital frequency sweep (D SWP) function and its
D SWP

parameters.

Sets the analog narrow-band frequency sweep (+ AF) function and
its various parameters.

H
>
m

Sets sweep time.

gk

TIME

[ﬁl Sets special functions for the amplitude modulation (AM),
f:;; frequency modulation (FM), and phase modulation (gM).

li_i Sets frequency bands.

BAND

Sets marker frequencies for frequency sweep.
MKR
lil Sets special functions for frequency setting, amplitude setting,
SPCL keying, and serial interfaces.
EUNCTION
|i—| ... [Executes sequences and sets procedures.

SEQ
The Appendix 3 lists the functions of the individual function key switches. For more
information on thoge functions, see relevant sections (e.g. Section “3.11 Analog Frequency

Sweep" for the [__]key switch).

A SWP
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(2) Procedure
Confirm that any one of the function names enclosed 1’51 in the Appendix 3 are
E

» . - Y " -
displayed in the message window. Press the [i] or [i| key to display the right lower
function name or the lower function name, respectively, in the message window. When the
lowermost function is set, its name will disappear from the message window, returning to the

initial state before any of the function key switches to is pressed.
A SWP SEQ

For example, when the I_—_o__l key switch is prassed, a message :
A SWP

Normal Sweep

hi
will be displayed in the message window. At this time, press the Iﬁ key, and the above
message will be replaced by a message :

Auto Sweep

N
Further, press the [j key at this time, and the above message will be replaced by a
message :

Full Sweep
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3.16 Memory Key Switches
3.16.1

The memory key switches are used to save (SAVE function) or recall (RECALL function) the
values of function parameters in and from memory built in the equipment. The memory is
divided into two sections: one for store all function parameter values and the other for storing
only carrier wave frequency and amplitude values. A total of 50 channels constitute the memory,
10 channels being assigned to the former section and the remaining 40 channels being assigned
to the latter section.

Any data saved in the memory will be retained for about six months even after the equipment is
powerad off and disconnected from the AC power line. It is convenient to save function
parameter values in the order of channel numbers by item such as measurement and test items.

The following 10 memory key switches are available :
FUNCTION/MEMORY
1 2 4 7
e e Y e T e O e s e O o B o
ASWP DSWP +AF SWP  SPCL  BAND  MKR SPCL  pagm  SEQ
TIME MOD FUNCTION

The channels of numbers 0 to 9 are assigned to the first memory section for saving all function
parameter values while the channels 10 to 49 are assigned to the memory second section for
saving only carrier wave frequency and amplitude values. The memory numbers 0 to 9 markerd
above the individual memory key switches correspond to the channel numbers 0 to 9.

3.16.2 Saving in Memory : SAVE

The following paragraphs describe the procedure of using the SAVE function to save new
function parameter values in any selected channel of memory built in the equipment.

EE T

SAVE

in this order. Then, the message window will display a message :

Memory No. ?
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This message asks a number for the selected channel. When selecting any of channels 0 to 9
to save all function parameter values, press any of the 10 memory key switches to
whose memory number corresponds to a number for the selected channel. A swe sea

When selecting any of channels 10 to 49 to save only carrier wave frequency and amplitude
values, enter a number for the selected channel with the ten keys. For example, whan selecting
channel 3, press one of the fourth memory key switch :

[

SWP
TIME

And when salecting channel 25, press the ten keys:

Lef sl [h]

Suppose that channel 3 is selected, the message window will display a message:

No. 03 Sure ?

This message confirms whether to save new function parameter values in channel 3 or not.
Note here that any newly saved data will overwrite any previously saved data in any channel.

Therefore, confirm whether a channel whose number is_displayed in the above confirmation
massage is the selected channel or not. If so, press the koy to execute the SAVE function.
if not, press the {NO] key to suspend the SAVE function, press the key.

No. 03 Sure ?
d
- -
1 )

Suspends saving new function Saves new function parameter
parameter values in channel 3. values in channel 3.

Pressing the fi__l key will immediately execute the SAVE function. When the message window
displays a message "Memory No. 7", prompting entry of a desired channel number, pressing
any function keys instead of the ten keys will suspend the SAVE function.

Note
Any data saved in the memory will remain unerased even when the equipment is initialized (by
pressing the [‘Ewﬂ|and |'-"=L'—'| keys in this order) or powered off.

PRESET
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3.16.3 Recalling from Memory : RECALL

Any previous parameter values can be recalled from any selected channel of memory built in the
equipment with the RECALL function by pressing any of the following ten memory key switches
hogvmemory number corresponds to a number for the selected channel when the lamp of the
= |keyis on.

SAVE

FUNCTION/MEMORY

e e e e e T s O s [
ASWP DSWP 4+,AF SWP  SPGL  BAND  MKR SPCL  praM  SEQ
TIME MOD FUNCTION

MEMORY MEMORY
When the lamp of the é key is off, press the Efl key.
SAVE SAVE

Then, the massage window will display a message :

MEMORY 00-09

This message indicates that the memory numbers 0 to 9 marksd agrove the ten memory key
switches correspond to the channel numbers 0 to 9. Pressing key again will display a
message : SAVE

MEMORY 10-19

This message indicates that the memory numbers 0 to 9 marked above the ten memory key
switches correspond to the channel numbers 10 to 19. Likewise, pressing the [% key
repeatedly will display message indicating the correspondence between memory afd' channel
numbers in the following cycle :

MEMORY 10-19
}

MEMORY

SAVE

)
MEMORY 20-29

\

MEMORY

SAVE

i
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MEMORY 30-39
!

SAVE

I
MEMORY 40-49

!

MfoﬁY
SAVE

{
MEMORY 00-09

When a correspondence message showing the selected channel number is displayed, press any
of the ten memory keys corresponding to that number. Then, the RECALL function will be
executed immediately.

Note

The SAVE or RECALL function can also be executed with GPIB commands. In this event, any
other GPIB commands than SV or RC that are described consecutively in one line will be
ignored.
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3.17 SEQUENCE Function

3.17.1 Description

Any data saved in memory built in the equipment can be read automatically with the
SEQUENCE function. Two modes of the SEQUENCE function are available : AUTO SEQUENCE
function that automatically reads memory data between any specified starting and ending
channel numbers repeatedly and the ALTERNATE SEQUENCE function that automatically reads
memory data in every frequency sweep. The following paragraphs describe these two modes of
the SEQUENCE function.

M

(2)

AUTO SEQUENCE Function

Automatically reads currently set values of parameters for all functions between any
specified starting and ending channsl numbers repeatedly at various time intervals specified
with step time. Note that the values of the parameters for the frequency sweep (F SWP)
function or amplitude sweep (A SWP) function will aiso be read from the memory at time
intervals specified with step time and not with sweep time. This means that the F SWP or A
SWP function will be executed inaccurately when its parameters are read with the AUTO
SEQUENCE function.

ALTERNATE SEQUENCE Function

Automatically reads currently set values of parameters for the frequency sweep (F SWP) or
amplitude sweep (A SWP) function between any specified starting and ending channel
numbers in every execution of the function. The time intervals for execution of the
ALTERNATE SEQUENCE function is specified with sweep time and not with step time. Note
that the values of Parameters for any other function than the F SWP or A SWP function
cannct be read with the ALTERNATE SEQUENCE function.

When either of the above two modes of the SEQUENCE functions is under execution, the
message window will display a message :

SEQUENCE

Both the above two modes of the SEQUENCE function can be stopped by pressing any
function key.

3.17.2 AUTO SEQUENCE Function

(1)

Procedure

To set and execute the AUTO SEQUENCE function, use the |'i—]key.
SEQ
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(2) Operational Map for AUTO SEQUENCE Function

SEQ

Execute ?

[

Auto SEQ.

Alternate

e

Step Time TIME : 500ms

[

[

Procedure

-

STARTMEM: 0

]

-

STOP MEM : 9

[

YE
[ﬁ AUTO

Execute ?

3.17-2

SEQUENCE

Aug 24/90



SYNTHESIZED SIGNAL SOURCE

R4262

INSTRUCTION MANUAL

3.17 SEQUENCE Function

3.17.3 ALTERNATE SEQUENCE Function Setting : ALTERNATE

(1) Procedure

To set and execute the ALTERNATE SEQUENCE function, use the il key.

{2) Operationl Map for ALTERNATE SEQUENCE Function

SEQ

Exeacute ?

Auto SEQ.

Alternate

SEQ

Y%f
Procedure STARTMEM: 0
STOP MEM : 9
4 ]
YES
Execute ?

3.17-3*
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4. GPIB Interface

4.1 General Information

(1)

(2)

Extendability and Compatibility of GPIB

A general-purpose interface bhus (GPIB) is an interface system allows a measuring
equipment to be connected to a controller and peripheral equipment with one or more simple
cables (GPIB lines). Compared with the conventional Digital Interface for Programmable
Instrumentation, the GPIB provides an excellent extendability as well as electrical,
mechanical, and functional compatibility with other interfaces by different manufacturers,
thus facilitating configuration of various measuring systems ranging from a simple one
connected with a single cable to an automated complex one.

Talker, Listener, and Controller

in a GPIB-based automatic measuring system, each configuration unit connected to one or
more GPIB lines must be assigned an appropriate GPIB address in accordance with the
procedure described in Section 4.1.2. Each configuration unit can perform one or more of
the functions of a talker, listener, and controller.

During operation of the GPIB measuring system, only cne talker can transmit data over the
GPIB lines while more than one listener can receive the data. The controller can transfer
data from specified GPIB address of the talker to the GPIB addresses of the listeners and
set measuring conditions for the listeners.

COSRQ Service Request LED : Lights during
GPIB transmission of a service request (SRQ).
CITALK TALKer LED : Lights during transmission
@ SRQ of data.
CILISTEN  LISTENer LED: Lights during reception
of data.
@ TALK CJREMOTE REMOTE LED : Lights during the remote
control mode of the equipment.
@ LISTEN Y REMOTE/LOCAL Switching Key :
%" Terminates the remote control mode of
@ REMOTE the squipment to enable data input from
the panels when pressed during lighting
LOCAL of the REMOTE lamp.
% Allows assignment of GE."p? addresses
//////% when pressed after the [=Jkey.
ADRS
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The GPIB provides remote control for the following:

@ Measuring Condition Input: Entering various measuring conditions for the equipment
through keys on the front panel

@ Measuring Conditions Output: Recalling various measuring conditions for the equipment.

@ Service Request for Controller: Request to the controller for interrupt to its control and
autput of status bits

@ Operating Conditions Qutput: Qutput of mode strings
4.1.1 System Configuration

When a GPIB-based automatic measuring system is being configured with the equipment as a
central unit, the following controllers, recorders, and their equivalents can be connected via the
GPIB to the equipment as peripheral equipment :

epgi:;g:;![ Recommended unit Remarks
Controfler PC9801 Series by Nippon
Electric Company (NEC)
Bus cable Standard bus cable by Advantest The length of each bus cable
must not exceed 4m while the
Length Model name | tota] langth of all bus cables
0.5m 408JE-1P5 must not excesed 20m.
im 408.JE-101
2m 408JE-102
3m 408JE-104

Before the equipment is connected to peripheral equipment to configure a GPIB-based
automatic measuring system, each piece of the peripheral equipment must be checked to
confirm its normal status and operation.
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4.1.2 Address Assignment

A GPIB address can be assigned to a configuration unit in a GPIB-based automatic measuring
system by operating appropriate keys on the front panel as follows:

| AL
Press the Eufr] and [f:l keys in this order to set an address assignment mode, the message
window will display a currently assigned GPIB address.

When choosing to use the current GPIB address, press any of the unit keys [ uz |to [enz]to exit
from the address assignment mode.

—dBu

When choosing to assign a new GPIB address, for example, "01", press [ o ], [T ], and IEZI
keys in this order. A total of 31 GPIB addresses of 00 to 30 are availabie.

To complete assignment of any desired GPIB address, press any of the unit keys [ uz | to [anz].

Once any GPIB address has been assigned, various GPIB functions, such as the delimiter,
header, service request, etc., which are described later will be initialized.
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4.2 Function Programming
4.2.1 Examples of Function Programming

All functions of the equipment can be programmed for remote setting by the controller in the
GPiB-based automatic measuring system. Two examples of function programming on PC9801
Series and HP200 Series are shown below :

<Exampie > Set a carrier wave frequency and frequency to 500MHz and — 12dBm, respectively.

PC9801 Series

PRINT @ 01 ; “CW500MZ LE-12DM”

Specifies the controlier .
as a takker. L See an example of programming

using HP9825 Series.
I'F selector

GPIB address

HP200 Series

OUTPUT 701 ; “CW500M2 LE - 12DM”

Specifies the controller !— Sets a carrier wave
as a talker. amplitdue of —12dBm.
I/F selector Output level
GPIB address .
L___Sets a carrier wave
frequency of 500MHz

— Specifies a carrier wave frequency.

In the above function programming examples, the codes such as "CW", "MZ", and "LE" are
GPIB commands of the R4262. The Appendix 2 lists all the GPIB commands.

* Note on GPIB Commands "DM" and "DU"

+dBm -~dBm

Both GPIB commands "DM" and "DU" and the unit keys [exz]v and [mxz] % are used to set
the unit for any function parameter value but their specifications differ as follows:

A carrier wave amplitugdeanc:an be 595 écg, for example, +10dBm or —10dBm by pressing the
[ameurope J [ ][0 ] [enz]v @nd [mmz] %keys, respectively.
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dBm, V ~dBm, mV

Thus, either of the two unit keys [eHz] and (2] must be selected depending on whether a
function parameter value to be set is positive or negative. This selection of either a positive or
negative unit is, however, troublesome in function programming. To eliminate this
inconvenience, the GPIB of the R4262 is designed to automatically select either a positive or
negative unit depending on whethar a function parameter value to be set is positive or negative.
Therefore, either of the GPIB commands "DM" and "DU" can be used in function programming
regardless of whether a parameter value to be set is positive or negative.

< Example>

PC8801 Series

10 FOR 1=-10 TO 10
20 PRINT@1; "LE"; |; "DM®
30 NEXT |

HP200 Series

10 FOR I=-10 TO 10
200 OUTPUT 701; "“LE"; |; "DM"
30 NEXT |

*

Note that exponential function parameter values cannot be transmitted with any GPIB
commands.

4.2.2 Output of Parameter Values from R4262 to GPIB

Parameter values can be output from the R4262 to the GPIB with the following two GPIB

commands:
OA (QOutput Active Parameter) : Outputs active parameter values.
OP (Output interrogated Parametar) : Outputs program-specified paramater values.

(1) Example of OA Command Input

The OA (Output Active Parameter) command outputs from the R4262 to the GPIB those
parameters values which are active when the equipment is specified as a talker. Two
programming examples for OS command input on PC9801 Series and HP200 Series are
shown below :
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PC9801 Series
10 biM A$ [20]
20 PRINT @1; "SA FA QA"
30 GOSUB "AWAITE
40 INPUT @; AS$
50 DISP A$
60 END

HP200 Series

10 DiM A$ [20]

20 OUTPUT 701, "SA FA OA"

30 ENTER 701; A$

40 DISP A$

50 END

Line number )

PC9801 HP200 Processing
Series Series

10 10 Secures 20 bytes of characters string variables “A%”.

20 20 Sets the analog frequency sweep function and enables
a start frequency. Instructs the R4262 to output active
parameter values.

30 30 Specifies the R4262 as a talker for receiving active
paramenter values. At this time, the R4262 will output
the value of the start frequency, which has been
enabled in the line 20.

40 Prohibits input in the R4262 as necessary uniess there
is any wait time.

50 40 Instructs the R4262 to display input data.

(Example : SAFA _1234567890.0 + E0)

60 50 Ends the programs,

(2) Example of Function Programming Using OP Command

The OP (Output Interrogated Parameter) command outputs program-specified parameter
values from the R4262 to the GPIB. In function programming, the OP command must be
followed by the code of a parameter value to be output. Table 2-7 provided at the end of this
section lists all parameter codes.

Two programming examples for OP command input on PC9801 Series and HP200 Series
are shown bslow:
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P(C9801 Series

10
20
30
40
50
60
70

DIM A$ [20]
PRINT @1; “CW1.2GZ LE-15DM"
PRINT @1; "“OPLE"

GOSUB *AWAITE

INPUT @1; AS$

DISP A$

END

HP200 Series

10 DIM A3 [20]
20 OQUTPUT 701; "CW1.2GZ LE-15DM"
30 OUTPUT 701 ; "OPLE"
40 ENTER 701; A$
50 DISP AS
60 END
Line number
PC9801 HP200 Pracessing
Series Series

10 10 Secures 20 bytes of character string variables “A$”.

20 20 Sets a carrier wave frequency and amplitude to 1.2GHz
and —15dBm, respactively.

30 30 Instructs the R4262 to output amplitude parameter
values.

40 Prohibits input in the R4262 as necessary unless there
is any wait time.

50 40 Specifies the R4262 as a talker for receiving program-
specified parameter values. At this time, the R4262 will
output amplitude parameter values, which has been
specified in line 30.

60 ' 50 Instructs the R4262 to display input data.

{Example: DM-0000000015.0E + 0)

70 60 Ends the program.
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4.2.3 Block Delimiter

The R4262 provides the following four commands for setting black delimiters "CR" and "LF":

DLA : Sets two 1-byte block delimiters "CR" and "LF".

DLB : Sets two 1-byte block delimiters "CR" and "LF".
Also outputs a unline message "EOI" simultanaously with "LF".

DLC : Sets one 1-byte block delimiter "LF".

DLD : Outputs a unline message "EOI" simultaneously with the last byte of data transmitted
to the R4262,

The R4262 will receive any command or data from the controlier or other units in the GPIB-
based automatic measuring system as long as block delimiters are set in the received command
or data with any one of the above four commands. Ctherwise, the GPIB will not operate normally.

Converssely, the controller or other units in the GPIB system will receive any command or data
from the R4262 as long as block delimiters are set in the received command or data with any
selected one of the above four commands so that the block delimiters can be processed by the
controller or other units. The above four commands, which are transmittad from the controller,
can also be used to change block delimiters. The Appendix 2 also lists all these four commands.

Two programming examples for block delimiter setting on PC9801 Series and HP200 Series are
shown below:

PC9801 Series

PRINT @1: "DLC"
HP200 Series

OUTPUT 701; "DLC"

The above programming examples set the block delimiter of "LF" with the DLC command. Nota
that the DLA command (setting the block delimiters "CR" and “LF") will automatically be
selected when the equipment is powered on.
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4.2.4 Qutput Data Format (Talker Message Format)
Program-specified parameter values are output by the OP command in the format shown below.
In the sample output data format below, the section marked with

"** should be specified as a header in frequency setting and as “..." or "-" indicating a positive
or negative sign, respectively, in amplitude setting.

Excluding block delimiters, data output by the OP command contains a total of 19 bytes.
However, any data input as character string variables from the controller and other units in the
GPIB-based automatic measuring system must be declared an array containing more than 19
bytes through array declaration.

Headers usad in the output data format by the OP command are listed in Appendix 2.

HHH . DDDDDDDDDD. DE+D CRLF

I—- Block delimiter

Output data (Example : 0000123456.0E + 0)

Header or sign (Positive : Space "..", Negative : Minus sign "-")

————— Header (Example : "CW __"

4.2.5 Header

A header appears at the head of data output by the OP command and indicates the type of the
output data.

If unnecessary, headers can be omitted. Appendix 2 shows the relationship between headers
and output data.

Two programming exampies of header setting on PC3801 Series and HMP200 Series are shown
below:

4-9 Aug 24/90



R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

4.2 Function Programming

PC9801 Series

10
20
30
40
50
60
70
80
90
100
110
120
130

DIM A$ [20]

PRINT @1; "HDOF"
PRINT @1; "CW123M2Z"
PRINT @1; "OPCW"
GOSUB *AWAITE
INPUT @; A$
LPRINT A$

PRINT @1; "HDON"
PRINT @1; "OPCW"
GOSUB *AWAITE
INPUT @1; A$
LPRINT A$

STOP

HP200 Series

10
20
30
40
50
60
70
80
20
100
110

DIM A {20]

OUTPUT 701 ; “"HDOF"
OQUTPUT 701 ; "CW123M2"
OUTPUT 701; "OPCW"
ENTER 701 ; A$

PRINT A$

OUTPUT 701 "HDON"
OUTPUT 701 "OPCW"
ENTER 701; A$

PRINT A$

END

4-10

Aug 24/90



R4262

SYNTHESIZED SIGNAL SOURCE
INSTRUGTION MANUAL
4.2 Function Programming
Line number _
PC9801 HP200 Processing
Series Series

10 10 Secures 20 bytes of characterr string variables "A$".

20 20 Tumns off a header for data output by the OP command.

30 30 Sets the CW mode and a carrier wave frequency of
123MHz.

40 40 Instructs the R4262 to output data following the OP
command.

50 Prohibits input in the R4262 as necessary unlass there
is any wait time.

80 50 Specifies the R4262 as a talker for receiving data
without any header.

70 60 instructs the R4262 to output any input data to the
printer,
{Example: ".__..._0123000000.0E + 0")

80 70 Turns on a header for data cutput by the OP command.

80 80 Instructs the R4262 to output data following the OP
command.

100 Prohibits input in the R4262 as necessary unless there
is any wait time.

110 90 Specifies the R4262 as a talker for receiving data with a
header.

120 120 Instructs the R4262 to output any input data to the
printer.
{Example : "CW_._ 0123000000.0E +0")

130 110 Ends the program.

4.2.6 Service Request

The R4282 provides a service request function that enables the GPIB controller to detect a
status in which the R4262 completes the analog wide-band frequency sweep (A SWP), digital
frequency sweep (D SWP), or analog narrow-band frequency sweep (* AF) function.

This status is indicated by a status byte through serial poll.

Table 4-1 shows the configuration of status bytes.
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Table 4 - 1 Configuration of Status Bytes

BIT# 7 6 5 4 3 2 1 0
Decimal
number 128 64 32 16 8 4 2 1
Function SERVICE | END END SCAL. MODE |SYNTAX | DATA
REQUEST| OF OF SET SET
(SRQ) SCAL. | SWEEP | ERROR | ERROR | ERROR | ERROR
BIT 0 : DATA SET ERROR
Set to 1 when any data exceeding its predetermined range has been set by the GPIB.
BIT 1 : SYNTAX ERROR
Set to 1 when there was any error in a command code transmitted from the GPIB.
BIT 2 : MODE SET ERROR
Set to 1 when any function has failed to be set (s.g. the frequency modulation (FM)
function fails to be set when the analog wide-band frequency sweep (A SWP} function
is set).
BIT 3 : SCALING ERROR
Set to 1 when the sweep frequency calibration (SCALING) function fails to end
normally.
BIT 4 : END OF SWEEP
Set to 1 when each time the analog wide-band frequency sweep (A SWP), analog
narrow-band frequency sweep (+*AF), digital frequency sweep (D SWP), amplitude
sweep (AMPT SWP) function, or phase sweep {gSWP) function is completed.
BIT 5 : END OF SCALING
Set to 0 when the sweep frequency calibration (SCALING) function is completed.
BIT 6 : SERVICE REQUEST (SRQ)

Set to 1 when the service request function is turned on with any of BIT 0 to BIT 5 set
to 1

The service request function can be turned on and off with GPIB commands "SRQON" and
"SRQOF" . (See Appendix 2.)

Note

When the "SRQON" command is input to turn on the service request function, the R4262 will
clear any status byte upon serial poll.
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4.3 Standard for GPIB and Specifications for GPIB of R4262

(1)

(GPIB Lines

Data line (8 lines)

Transmission control line (3 lines)
Bus control line (5 lines)

GPIB bus
(16 lines)

7 P 7, 1
% % % %
% 7 7 %
z é z
% % % %
“% N7/ \7/4
interface interface Interface Interface
(Control, talk, || (Talk and listen) (Talk) (Listen)
and listen)
Unit A Unit B Unit C Unit D

Figure 4 - 1 Configuration of GPIB Bus Line

IFC, ATN,
SRQ, REN,
EOI

DAV, NRFD,
NDAC

DIO1 to 8

There are 16 GPIB lines, which are: data lines for transferring data between different units, 3
transmission control lines (handshake lines) for controlling asynchronous data communication
between different units, and 5 bus control lines for controlling the flow of data on the GPIB.

o Data lines

® Transmission control line (handshaks line) : Conveys the following signals:

Used for bi-directional asynchronous transfer of data between different
units in a bit-parallel and byte-serial method. Capable of freely connecting
any high-speed and low-speed units for asynchronous transfer of data
between them. Thransferred data (or messages) include measurement
data, measurement conditions {programs), various commands, etc. and are
reprasented by the ASCII code.

DAV (Data Valid) signal

NDAC (Not Date Accepted) signat :

Indicatas valid data.
NRFD (Not Ready for Data) signal: Indicates data ready for transmission.
Indicates data that has been received.
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¢ Bus control line: Convays the following signals:

ATN (Attention) signal . Distinguishes addresses or commands from any
other information on the data lines.

IFC (Interface Clear) signal : Clears the GPIB interface.

EQI {End of Identity) signal ! Indicates the and of data transfer.

SRQ (Service Request)} signal : Requests to the controller from any other unit for
Services.

REN (Remote Enable) signal : Remaotely controls remotely programmable
equipment.

(2) Connector : 24-pin GPIB connector 57-20240-D35A (Equivalent to Anphencl Corporation's
product)

i D . Qutput signal
Out[;t;tr::gnai Pin No 24-pin GPIB connector | pin No arme
“ N 12 | SHIELD
GND LOGIC 24 | @ s
GND (ATN) 23 \ /\ / 11 |ATN
A
GND (SRQ) 22 N ” 10 |SRQ
GND (IFC) 21 24 2 g |IFC
[23]
GND (NDAC) | 20 [22] 8 |NDAC
[21] [s]
GND (NRFD) | 19 7 |NRFD
6 |DAV
GND (DAV) 18 %
5 |EOI
REN 17
DIO 8 16 b5 [Csl 4 |[DIO4
2 3 |plos
DIO 7 15 3]
DIO 6 14 //\j-\ 2 [pi02
DIO 5 13 77 m ™~ 1 |DIO 1

Figure 4 - 2 Pin Arrangement for GPIB Connector
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(3) Specifications for GPIB of R4262
Applicable code 1 ASCIl code (or binary code for a packed format)

Logic level 1 More than +2.4V for logic 0 and high level
Less than + 0.4V for logic 1 and kow level

Signal line termination : The 16 GPIB lines are terminated as shown in Figure 4-3.

r + 5V
3 3kQ __<]___
¢ / Driver

GPIB line
> 6.2k0 ‘ >
Receiver

Figure 4 - 3 Signal Line Termination

AAA

Specifications for Driver  : Open-collector type
Output voltage of lass than + 0.4V, 48mA at low level
Output voltage of more than +2.4V, —6.2mA at high level

Specifications for Receiver : Low level under less than + 0.6V
High levsl under more than +2.0V

Length of Bus Cable . The length of each bus cable shali not exceed 4m while the
total length of all bus cables (Number of units connected to
GPIB x 2m ) shall not exceed 20m.

Address assignment 1 31 talk addresses and listen addresses are available.
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(4) GPIB Interface Fnuctions : Table 4-2 lists the interface functions of the GPIB of the R4262.

Table 4 - 2 Interface Functions of GPIB of R4262

Code Description of interface function

SH1 Source handshake function

AH1 Acceptor handshake function

T6 Basic talker function, serial poll function, and talker release function through
listener designation

L4 Basic listener function and listener release function through talker
designation

SR1 Service request function

RL1 Remote setting function

PPO Parallel function disabled

DC1 Device clear function enabled

DTOo Device trigger function disabled

Co Controller function disabled

E1 Uses an open-collector type bus driver. But E2 (three-state bus driver) shall
be used for EQl and DAV signals.
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5. PRINCIPLE OF OPERATION

Figure 5-1 is a block diagram of the R4262 Synthesized Signal Source.

The following paragraphs describe the functions of the individual sections of the R4262 which are
shown in the block diagram.

@ Reference Frequency Generator Section

The reference frequency generator section synthesizes {adds or multiples) frequencies of
40MHz, 180MHz, 360MHz, 420MHz, 800MHz, 2.4GHz, 3.6GHz, and 200MHz to 1GHz
far supply as reference frequencies to the other sections.

@ YTF Synchronizer Section

The YTF synthesizer section selects one harmonic wave from a 1.8GHz to 4.6GHz
harmonic wave string obtained by synthesizing 200MHz to 1GHz (200MHz step) and
2.4GHz or 3.6GHz signals to generate high-purity local oscillator frequencies. it operates
in response to 100MHz digits of a preset carrier wave frequency.

@ YTO PLL Section

The R4262 constitutes a main synthesizer with a YIG tuned oscillator (YTQ), thus making
itself a high-purity signal source.

A signal output from the YTQ is mixed with a local oscillation frequency signal output from
the YTF Synthesizer section and a signal output from the VHF synthesizer section to
generate a 40MHz intermediate frequency, which is, in turn, synchronized with a 40MHz
signal qutput from the frequency/phase modulator section to generate a 2GHz to 4.5GHz
originat signal for the R4262.

The original signal is output from the FR signal output {RF QUTPUT) terminal on the front
panel as it is divided, heterodyned, or left unchanged. Therefors, the greater the dividing
factor for the divider section, the higher the purity of the original signal.

When the analog wide-band freaquency sweep (A SWP) function is executed, the
intermediate frequency is swept with sweep voltage generated by the sweep voltage
generator section without being synchronized with the 40MHz signals generated by the
FM/aM modulator section.

@ VHF Synthesizer Section

The VHF synthesizer section synthesizes nine digits (0.1Hz to 10MHz) of preset carrier
wave frequency in the range of 200MHz to 300MHz with a multi-loop synthesizer. it can
be set independently of frequency modulation, frequency sweep, etc., thus ensuring a
stable supply of siganls.
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Frequency/Phase Modulator Section

When the frequency modulation (FM), phase modulation (M), phase sweep offset
(OFFSET), or phase sweep (#SWP) function is executed, a 40MHz signal is output from
the frequency modulator section. When no modulation function is executed, a signal of
fixed frequency of 40MHz is output from the reference frequency generator section.
When the analog narrow-band frequency sweep [+ AF) function is executed, a 40MHz
signal is output from the frequency/phase modulator section. Any signal output from the
frequency/phase modulator section is synchronized directly with a signal output from the
YTO PLL section, so that the greater the dividing factor for the divider section, the smaller
is the drift of a DC carrier wave when the FM function is executed.

Sweep Voltage Generator Section/YTO Control Section

The YTO control section generates pre-tuning voltage for the YTO PLL section to
synchronize a signal output from the YTO with a 40MHz signal output from the
frequency/phase modulator section when the R4262 is set as a synthesized signal
source. The sweep voltage gensrator section generates sweep voltage to sweep YTO
signal frequency when the analog narrow-band frequency sweep (tAF) function is
exacuted.

Audio Singnal Generator Section

The audio signal generator section is composed of two sets of low-frequency oscillators
and amplitude attenuators, whose output signals are fed to the amplitude modulator
section and frequency/phase modulation sections, respectively. The amplitude attenuators
are used to set modulation depth or deviation and calibrate are amplitude of any external
modulation signal. An oscillator built in the frequency/phase modulator section is equipped
with a pre-emphasis circuit.

Divider Section

The divider section divides 2GHz to 4.5GHz original signals cutput from the YTO PLL
section by two, four, eight, sixteen, or thirty-two depending on preset carrier wave
fraquency.

Heterodyna Section

The heterodyne section downconveris a 2GHz to 4.5GHz original signal output from the
YTO PLL section into a 10MHz to 2GHz signal through a heterodyne technique without
dividing it. It also heterodynes a signal divided by the divider section and a 800MHz signal
output from the refoerence frequency generator section to generate a 100kHz to 120MHz
signal.
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Output Amplifier Section

The output amplifier section amplifies a carrier wave signal output from the divider section
and the heterodyne section up to about +20dBm.

Amplitude Modulator Section

The ampiitude modulator section modulates the amplitude of a carrier wave in accordance
with a modulating signal. It also superimposes ALC reference voltage with a modulating
signal simultaneously with the amplitude modulator, thus allowing modulation of DC carrier
waves.

ALC Section

When actual voltage of a signal output from the output amplifier section is detectad by an
Auto Level Control (ALC) circuit, the ALC section compares it with reference voltage
suppiied by the ALC ciruit and regulates it at a constant level through feedback control,
thus ensuring a stable amplitude of signals output from the R4262. This section can also
be used to set the amplitude of R4262 output signais in steps of 1 or 0.1dB by varying
the reference voltage supplied by the ALC circuit. When the analog amplitude sweep (AA
SWP) function is executed, this section superimposes the ALC reference voltage with
sweep voltage. When the pulse modulation (PULSE) function is executed, this section
samples or holds actual voitage detected by the ALC circuit to superimpose feedback
voltage with a pulse signal.

Attenuator Section

The attenuator section is composed of a programmable attenuator with variable steps of
5dB, 10dB, 20dB, and 40dB and a constant attenuator with a fixed step of 70dB, thus
providing the maximum attenuation capacity of 145dB. This section is equipped on its
output side with a counterelectromotive force prevention circuit for protecting it from any
excessive counterelsctromotive force input.

Micropracessor Control Section

The microprocessor control section interprets key settings on and data entered from the
front panel and control ¢codes transmitted from the GPIB to make internal settings in the
R4262. This section contains a 16-bit microprocessor intended mainly for control and a 8-
bit microprocessor for controlling the GPIB and the input/output by the EIA-232-D. This
section also contains a main memory, which is equipped with a backup battery so that
any praset data may be retained even after the R4262 is powered off.

Upon completing desired internal settings, this section will automatically stop operating in
order to minimize the influence of non-harmonic spurious waves upon output signals and
radiated electromagnetic interference by the R4262. No dynamic lighting indication is
made on the indicators on the front panel (except messages displayed in the message
window) in order to prevent any ciock pulse loss.
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6. SPECIFICATIONS

Table 6-1 and Table 6-2 shows the performance specifications and supplemental characteristics of

the R42862.

Tabie 6 - 1 Specifications (1/12)

Long-term stability

1X10-7/year

Electrical characteristics Range Setting conditions

Frequency
Output radio frequency range | 100kHz to 4500MHz
Carrier wave frequency band :
Band 7 2000.0000001 to 4500.0000000MHz

6 1000.0000001 to 2000.0000000MHz

5 500.0000001 to 1049.9999999MHz

4 250.0000001 to 524.9999999MHz

3 125.0000001 to 262.4999999MHz

2 62.5000001 to 131.1993999MHz

1 0.1000000 to 69.999999SMH=z

HET 10.0000000 to 2000.0000000MHz
lex 0.1000000 to 120.0000000MHz
In the normal mode
Preset resolution 0.1Hz In the Fast mode
1Hz

Stability Same as a reference crystal oscillator.
internal reference crystal
oscillator
Aging rate 2x10-8/day, 8 X10~-8/month

Temperature characteristics | +5x10-8 +25°C £25°C
Signal purity
S8B phase noise Offset 10kHz When the CW and AM
Band 7 (> 4GHz) —124dBc/Hz modes are set for
7 (<= 4GHz) —126dBc/Hz normal bands
6 —132dBc/Hz
5 —137dBe/Hz
4 - 138dBc/Hz
Residuat FM < 2Hzrms (Demodulation bandwidth: In the CW mode
0.3 to 3kHz)
Residual AM <0.01% AMrms (Demodulation

bandwidth: 0.3 to 3kHz)
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Table 6 - 1 Specifications (2/12)

Electrical characteristics

Range

Setting conditions

Signal purity
Spurious

Harmonic wave
Non-harmonic wave

—30dBe

Off-carrier =10kHz

When the CW, AM,
and FM (DEV. 10kHz)
modes are set for
normal bands

Band 7 -~ 78dBc Amplitude < 10dBm
6 - 84dBc
2056 —90dBc
1 - 78dBc
Amplitude
Amplitude range —140.0dBm to +16.0dBm Bands 1t0 5
—~133.0dBm to +16.0dBm Band 6 and HET Band
—~120.0dBm to +16.0dBm Band 7 (<4GHz)
—120.0dBm to +13.0dBm Band 7 (>4GHz)
Preset resolution 0.1dB
Absolute accuracy +1dB Amplitude = —120dBm
+25°C £10°C +2dB Amplitude — 120dBm to
Except during analog sweep —133dBm
Bands 1 to 6 and HET
Amplitude switching time <50ms Band

Output impedance

500 (Nominal value)

From input of the last
command to
stabilization of output

Flatness +0.8dB (When + 5dBm is sst) 100kHz to 4.5GHz
+0.5dB (When +5dBm is set) 100kHz to 1.0GHz
SWR <1.5 Amplitude < OdBm
<20 Amplitude< +5dBm
Counter electromotive force | 20W, +25VDC
prevention dBm, dBy, dB. EMF, dBf,
Ampiitude setting unit v, mV, xV, nv
Amplitude modulation
Modulation depth 0 10 99% Bands 1 to 5,
< +7dBm
INT, EXT AC
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Table 6 - 1 Specifications (3/12)

Electrical characteristics

Range

Setting conditions

Amplitude modulation
(Continued)

Modulation depth

Preset resolution

Designated AM accuracy

AM distortion

Modulation depth 0 to 30%
30 to 70%
70 to 90%

0 to 30%
30 to 70%
70 to 80%

AM 3dB bandwidth
(When AM depth =90%)

Parasitic phase modulation

0 to 95%

0 to 90%

0.1%

{Any specified value +6%) +1%

<1.5%
<2.0%
<4.0%

<4.0%

<B.0%
<10.0%

DC to 1kHz

DC to 15kHz

20Hz to 50kHz

Modulaion frequency = 1kHz, AM 30%
Demodulation bandwidth = 0.3 to 3kHz
< 0.2 radian at peak
< 0.4 radian at peak

Band 6 < +7dBm
INT, EXT AC

Bands 1 to 6< +7dBm
When the EXT DC
function is set, and
Band 7 (<4GHz) s
+ 7dBm, INT, EXT AC

Modulation frequency
1kHz
Modulation depth <
90%

When the INT and
EXT AC functions are
set in Bands 1to 8

When the INT and
EXT AC functions are
set in Band 7
or when the EXT DC
function is set in
Bands 1t0 6

When the EXT DC
function is set in
Bands 1to 6

When the INT and
EXT AC/DC functions
are set in Band 7

When the INT and
EXT AC functions are
set in Band 6

Bands 1t0 6
Band 7

Frequency modulation

Maximum modulation
deviation

800kHz (Modulation frequency = 1kHz)
400kHz (Modulation frequency = 1kHz)
200kHz (Modulation frequency = 1kHz)

100kHz (Modulation frequency = 1kHz)
50kHz  (Modulation frequency = 1kHz)
25kHz  (Moduiation frequency = 1kHz)

Band 7 and HET Band
Band 6
Band 5§ and 1 and lex

Band 4
Band 3
Band 2
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6. SPECIFIACATIONS

Table 6 - 1 Specifications {4/12)

Electrical characteristics

Range

Setting conditions

Frequency modulation
{Continued)

Preset resolution
Band 7 and HET Band

Band 6

Band 5 and 1 and LEX Band

Band 4

Band 3

Band 2

Designate FM accuracy

FM deviation

FM 3dB bandwidth

Parasitic AM

1kHz
100Hz
10Hz

1kHz
100Hz
10Hz

tkHz
100Hz
10Hz

1kHz
100Hz
10Hz

1kHz
100Hz
10Hz

1kHz
100Hz
10Hz

Any specified value 7% *10Hz

Modulation fraquency 20Hz to 20kHz
1% or less
0.5% or less

Dc to 200kHz
20Hz to 200kHz
20Hz to 100kHz

1% or less

Dev. 800 to 201kHz
Dav. 200 to 20.1kHz
Dev. 20to 0OkHz

Dev. 400 to 101kHz
Dev. 100 to 10.1kHz
Dev. 10to OkHz

Dev. 200 to
Dev. 50to
Dev. 5to

51kHz
5.1kHz
OkHz

100 to 26kHz
25.9 to 2.BkHz
2.59 toOkHz

Dev.
Dev.
Dev.

50to 13kHz
12.9t0 1.3kHz
1.29 to OkHz

Dev.
Dav.
Dev.

25t0 7kHz
6.9t0 0.7kHz
0.69 to OkHz

Dav.
Dev.
Dev.

Modulation frequency
= 1kHz

Modulation deviation
< 400kHz

EXT. DC
Max Dev.
{(Max Dev.)/2

EXT. DC
EXT. AC
INT .

Modulation frequency
= tkHz

Modulation deviation
=75kHz
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5. SPECIFIACATIONS

Table 6 - 1 Specifications (5/12)

Electrical characteristics

Range

Setting conditions

Frequency modulation
(Continued)

Carrier wave frequency
Offset

<4kHz
<2kHz
< 1kHz

EXT.DC

< (Max Dev.)/10

Band 7 and HET Band
Band 6

Bands 1 to 5

Wide FM
Wide FM 1

Maximum modulation
deviation

Moduiation frequency
Wide FM 2

Maximum modulation
deviation

Modulation frequency
Wide FM 3

Maximum modulation
deviation

Modulation frequency

When the R4262 is
combined with the TR45101

Maximum modulation
deviation

Modulation frequency

When Band 7 and HET Band are set

>28MHzp-p

20Hz to 300kHz (3dB bandwidth)

>28MHzp p

20Hz to 1MHz (3dB bandwidth)

>28MHzp_p

DC to 300kHz (3dB bandwidth)
DC to 1MHz (3dB bandwidth)

>20MHzp-p

20Hz to 8.5MHz
DC to 8.5MHz

10kHz rectangular wave
maodulation

CW mode

10kHz rectangular wave
maodulation

CW mode

10kHz rectangular wave
modulation

Wide FM 1 + Wide FM 3
Wide FM 2 + Wide FM 3

(Same setting conditions
for the R4262 and the
TR45101)

CW mode

Analog wide-band
frequency sweep

Zero span
Phase modulation (aM)
Maximum modulation When a unit of When a unit of
deviation radian is selected: degree is selected:
9.3rad - Band 2
18.7rad - Band 3
37.5rad - Band 4
75rad - Band 1, lex Band, and
Band 5
150rad - Band 6
300rad 150deg Band 7 and HET Band
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6. SPECIFIACATIONS

Table 6 - 1 Spacifications (6/12)

Electrical characteristics

Range

Setting conditions

Phase modulation (aM)
Modulation accuracy
Preset resolution

Band 7 and HET Band

Band 6

Band 1 and lex Band , and

Band 5

Band 4

Band 3

Band 2

Phase modulation distortion

oM 3dB bandwidth
(EXT.DC)

Any specified value +10%

O.1rad
0.01rad
0.001rad

0.1deg
0.01deg
0.001deg

0.1rad
0.01rad
0.001rad

0.1rad
0.01rad
0.00trad

0.1rad
0.01rad
0.001rad

0.1rad
0.0trad
0.001rad
0.1rad
0.01rad
0.001rad

< 2% (Demodulation bandwidth =
20Hz to 20kHz)

20Hz to 2.66kHz

DC to 320kHz

Modulation frequency
1kHz

Modulation deviation
range

300.0 to 32.1rad
32.00 to 3.21rad
3.200 to Orad

150.0 to 15.1deg
15.00to 1.51deg
1.500 to Odeg

150.0 to 16.1rad
16.0 to 1.61rad
1.800 to Orad

75.0 to 8.1rad
8.00 to 0.81rad
0.800 to Orad

37.5 to 4.1rad
4.00 to 0.41rad
0.400 to Orad

18.7 to 2.1rad
2.00 to 0.21rad
0.200 to Orad

9.3to 1.1rad
1.00 to 0.11rad
0.100 to Orad

When a unit of radian
is selected :
Modulation frequency
1kHz

Modulation deviation
Srad

When a unit of radian
is selected

When a unit of degree
is selected

Binary phase shift keying
(BPSK)

Carrier null

>30dB

100kHz rectangular
wave

Ambient temperature
20 to 35°C
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6. SPECIFIACATIONS

Table 6 - 1 Specifications {7/12)

Electrical characteristics

Range

Setting conditions

Puise modulation
On-off ratio

Rise/falt time
Minimum pulse width
Repetitive frequency

Input threshold level

>35dB
>50dB

<2.5u5 (10% to 90%)
<bus
30Hz to 50kHz

1.5V (Nominal value)

HET Band
Band 7

Internal modulation oscillator
Modulation frequency
Frequency resolution
Frequency accuracy

Qutput amplitude range
Output amplitude resolution

distortion

Output amplitude accuracy

Output impedance

20Hz to 100kHz

Any specified value 1%
Any specified value +3%
1Vp_p (6004 load)
imVp.p

<0.04%
<1% (Output amplitude = 0.2 Vpeak)

Any specified value +4%

60002 +10%

20Hz to 10kHz
>10kHz

Analog wide-band frequency
modulation
Center frequency range

Span

Start/stop frequency range

100kHz to 120MHz
10MHz to 4500MHz

8MHz to 2500MHz
(Also available is less than 8MHz)

(When a frequency value of 2000 MHz
is to be crossed, the Full sweep function

must be set.)

100kHz to 120MHz
10MHz to 4500MHz

{(When a frequency value of 2000 MHz
is to be crossed, the Full sweep

function must be set.)
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6. SPECIFIACATIONS

Table 6 - 1 Specifications (8/12)

Electrical characteristics

Range

Setting conditions

Analog wide-band frequency
sweep (Continued)

Preset resolution

Accuracy

Center frequency accuracy
when a zero span is set

Sweep mode

Sweep time

Automatic calibration

Approx. 6.25kHz

Any specified span +1% *1MHz
{After automatic calibration)

< x1MHz

AUTO (INT., EXT., LINE), SINGLE,
MANUAL

Approx. 50ms to 100s

The accuracy of sweep start or stop

frequency is set to any specified value
1% *1MHz.

Analog narrow-band sweep
(AF)

Center frequency range

Maximum span

Span (AF) range

Range 1
(See specified resolution.)

Range 2

Range 3

100kHz to 4500MHz

< 8MHz (Depends on center
frequency values.)

260kHz to 25kHz
500kHz to 50kHz
1000kHz to 100kHz
2000kHz to 200kHz

4000kHz to 400kHz
8000kHz to 800kHz

24 9kHz to 2.5kHz
49.9kHz to 5.0kHz
99.9kHz to 10.0kHz
199.9kHz to 20.0kHz

398.9kHz to 40.0kHz
799.9kHz to 80.0kHz

2.49kHz to OkHz
4.99kHz to OkHz
9.99kHz to OkHz
19.89kHz to OkHz

39.98kHz to OkHz
79.99kHz to OkHz

Band 2

Band 3

Band 4

Band 1 and lex Band,
and Band 5

Band B

Band 7 and HET Band

Band 2

Band 3

Band 4

Band 1 and lex Band,
and Band 5

Band 6

Band 7 and HET Band

Band 2

Band 3

Band 4

Band 1 and lex Band,
and Band 5

Band &

Band 7 and HET Band
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6. SPECIFIACATIONS

Table 6 - 1 Specifications {8/12)

Electrical characteristics

Range

Setting conditions

Analog narrow-band
frequency modulation
{Continued)

Preset resolution

Designated span accuracy

Center frequency accuracy

Range 1

Range 2

Range 3

Sweep mode

Sweep time

1kHz (Range 1)
0.1kHz (Range 2)
0.01kHz (Range 3)

Any specified span +2%

40kHz
20kHz
10kHz

4kHz
2kHz
1kHz

0.4kHz
0.2kHz
0.1kHz

AUTO (INT., EXT., LINE), SINGLE
MANUAL

Approx. 50ms to 100s

AF =4000kHz
AF 5 400kHz
AF £ 40kHz

Band 7 and HET Band
Band 6
Bands 1to 6

Band 7 and HET Band
Band 6
Bands 1to 5

Band 7 and HET Band
Band 6
Bands 1to 5

Digital frequency sweep
Frequency range

Linear sweep

L.og sweep

100kHz to 4500MHz

Sweeps frequencies between any
spacified start and stop frequencies or
between any specified center
frequency and span linearly for any
specified sweep time with any
specified step frequency or number of
steps.

Sweeps frequencies between any
specified start and stop frequencies in
two logarithmic steps of Log 1% (1.01
times) and Log 10% (1.1 times).
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6. SPECIFIACATIONS

Table 6 - 1 Specifications (10/12)

Electrical characteristics

Range

Setting conditions

Digital frequency sweep
(Continued)

Number of steps

Sweep mode

Sweep time

1 to 2500
1 to 9999

AUTO (INT.), SINGLE

Approx. 40ms to 100s/sweep
Approx. 40ms to 100s/sweep

Manual setting
Automatic sweep

Manual setting
Manual setting

Analog amplitude sweep
Range
Sweep time

Sweep mode

15dB log sweep
Approx. 50ms to 100s

AUTO (INT., EXT., LINE), SINGLE
MANUAL

Analog phase sweep

Maximum span

600deg

Band 7 and HET Band

Sweep mode AUTO (INT., EXT., LINE), SINGLE
MANUAL

Sweap time Approx. 50ms to 100s

Phase shift

Maximum shift range

Preset resolution

600deg

Same as for analog phase sweep.

Band 7 and HET Band
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Table 6 - 1 Specifications (11/12)

Electrical characteristics

Range

Setting conditions

input/output
Front panel

RF signal output

Modulation signal input

Modulation signal output

Rear panel
REFERENCE EXT IN

REFERENCE 10MHz OUT

SWEEP IN/OUT

STOP SWEEP

EXT TRIG IN

BLANK QUT

AUX MOD IN

MARKER OUT

Terminal for outputting 100kHz to
4500MHz RF signals
(equipped with reverse power
erotection).

type connector

Terminal for inputting AM, FM, gM,
BPSK, Wide FM 1, Wide FM 2, and
pulse modulation signals.

BNC connector

Terminal for outputting modulation
signais generated by the internal
modulation {AM and FM) oscillator.
BNC connactor

Terminal for inputting external
reference fraquencies.

10MHz = 1Vp_p Impedance 1k

BNC connector

Terminal for outputting internal
reference frequenciss.
10MHz = 1Vp.p Impedance = 50(}

BNC connector

Terminal for inputting or outputting
swe\?p voltage of 0 to +8V or —4 to
+4

BNC connector
Terminal for inputting swesp stop

?i_?nals.
L level Low : Stop High : Sweep
BNC connector

Terminal for inputting an external
SwWee tri? er.
TTL level Low : Tregger High : Non-
trigger

BNC connector

Terminal for outputting sweep blanking
signals of 0 to +5V or 0 to —5V.

0V : Sweep +5V : Blanking

BNC connector

Auxiliary terminal for inputting external
modulation signals.
BNC connector

Terminal for outputting marker signals
of —5t0 +5V.

+5V : Blanking 0V : Sweep

-5V : Marker frequency

BNC connector
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Table 6 - 1 Specifications {12/12)

Electrical characteristics

Range

Setting conditions

GPIB interface

Function control

interface function

|EEE-488 function

Conforms to the IEEE 488-1978.
Controls varicus function except the
power switch in the same manner as
key operation of the front panel.

Listener and talker

SH1, AH1, T6, TEO, L3, LEO, SR1,
RL1, PPO, DC1, DTO, C0, E1

General specifications

Memory function

Radiated electromagnetic
interference

Operating environment
Temperature range
Humidity range

Storage temperature range
Power

Power consumptions

Woaight

Dimensions

Saves a maximum of 10 values set
with the keys on the front panel and a
maximum of 40 carrier wave
frequency and amplitude values {a
total of 50 values).

Any saved data will be retained even
when the equipment is powered off.

<1uV

Measured with a 1-inch two-turn 508
terminal coil at a distance of 1 inch
from the pansl surface.

0°C°to +40°C

RH 85% or less

-256°Cto +70°C

a0V to 110V, 48Hz to 66Hz

440VAMAX

45kg or less

Approx., 221mm (high} x Approx.

424mm (wide) x Approx. 550mm (deep)

Standard
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6. SPECIFIACATIONS

Table 6 - 2 Reference Characteristics (1/3)

Frequency

Heterodyne Band : The R4262 can mix together any two frequencies within a band of
10MHz to 2000MHz to produce a heterodyne band (HET Band).
used to set large modulation deviation for the frequsncy modulation (FM) or phase
modulation (M) function and perform the analog wide-band frequency sweep (A SWP)

function.

Signal Purity

The HET Band can be

Single Sideband (SSB) Phase Noise for 1GHz Carrier Wave Frequency (dBc/Hz) :

100Hz

1kHz

10kHz

100kHz

250kHz

1MHz

10MHz

—100.2

-123.0

—139.0

—139.7

—143.0

—147.0

—147.0

Example of Measured SSB Phase Noise for 1GHz Carrier Wave Frequency

~go 4

- 100
¥ onf
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4 i
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-160 |
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Table 6 - 2 Reference Characteristics (2/3)

Modulation Freguency

External input Impedance : 100k}

External Input FM Signal Amplitude : When the external AC frequency modulation (EXT AC
FM) function is set, an external FM signal input from the external FM signal input (FM IN)
terminal, when falling within the voltage range of 0.9Vpp to 1.1Vp.p, will be calibrated
automatically to a preset modulation depth by the internal Auto Gain Control (AGC) circuit
built in the R4262.

When an external FM signal input for the EXT AC FM function and the external DC
frequency modulation (EXT DC FM) function exceeds the voltage range of 0.8Vp.p to 1.1Vp.p
and 1Vp.p %1%, respectively, a message to that effect will be displayed in the modulation
display lamps on front panel.

Modulation signal Source : The amplitude modulation {AM), frequency modulation (FM), or
phase modulation (sM) function can be performed by using an internal modulation signal, i.e.
an AM, FM, or oM signal output from its internal low-frequency AM, FM, or eM oscillator or
by using an external modulation signal, i.e. an AM, FM, or gM signal input from external
sources. Meanwhile, the pulse modulation (PULSE} or binary phase shift keying (BPSK)
function can be performed only by using an external modulation signal. The AM, FM, or gM
function can also be performed by using both internal and external modulation signals
simultaneously or by using a modulation signal intended for any other modulation function,
e.g. an internal AM signal for the FM function, an internal FM signal for the AM function, and
S0 on.,

Simultaneous Modulation Function : The AM and FM function, AM and oM functions, and gM
and PULSE functions can be performed simultaneously.

Frequency Modulation (FM)

Band 7 and HET Band (When the FM stereo separation and the EXT DC FM function are
set) :

>50dB (Modulation frequency = 1kHz, modulation depth = 75kHz)
Low-distortion FM/@M Function : The low-distortion mode can decrease any distortion that

may occur when the FM or oM function is performed without affecting the FM stereo
separation.
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Table 6 - 2 Reference Charactaristics (3/3)

FM Pre-emphasis : The R4262 provides the pre-emphasis function that is available in three
types with three dfferent time constants of 50us, 758, and 750us. The PRE-EMPHASIS
function can be used to test FM communication equipment.
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A1 LIST OF ERROR MESSAGES

A1 LIST OF ERROR MESSAGES

When the R4262 is operated improperly or when any value exceeding a valid range is set for any
function parameter for the R4262, an error message to that effect will be displayed in the message
window on the lower part of the front panel. This section lists all the message windows, their
meanings, and, necessary, appropriate corrective actions in an alphabetical order.

AMPTD SWEEP

BAND? or HET

FREQ SWEEP

llegal CODE

MEMORY ERROR

Mode Error

Not RELEASED

NOT SWEEP

PHASE SWEEP

RAM Error

indicates that the amplitude sweep function is currently set.

Indicates that an attempt is made to set a function parameter
value that is valid only in Band 7 or HET Band. As a frequency
band, Band 7 or HET Band must be selected.

Indicates that the frequency sweep function is currently set.

Indicates that an undefined code has been transmitted on the
GPIB.

Indicates that an attempt is made to read from vacant memory.

Indicates that the selected mode cannot be set.

Indicates that an atternpt is made to perform a function that is
not available on any previously released software version for
the R4262.

Indicates that no sweep function is set.

Indicates that the phase sweep function is currently set.

Indicates that an error has occurred in the random-access
memory (RAM) built in the R4262.
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ROM Error Indicates that an error has occurred in the read-only memory
(ROM) built in the R4262,

RP Protected Indicates that the reverse power protection circuit has operated

to turn off radiofrequency {RF) output. To release
RF QUTPUT

the reverse power protection circuit, press the key after
eliminating all reverse power factors.

SCALING ERR Indicates that the scaling function hasn’t operated as an error
has occurred in the R4262.

Turn OFF AM Indicates that an attempt is made to turn on any function, such
as the PULSE function, that is incompatible with the AM

function when using the AM function. Turn off the AM function
betfore turning on the selected function.

Turn OFF BPSK Indicates that an attempt is made to turn on any function, such
as the FM, sSWP, A SWP, D SWP, and i AF SWP functions,

that is incompatible with the BPSK function when using the
BPSK function.

Turn off the BPSK function before turning on the selected
function.

Turn OFF FM Indicates that an attempt is made to turn on any function, such
as the oM, eSWP, A SWP, D SWP, and +AF SWP function,

that is incompatible with the FM function when using the FM
function.
Tumm off the FM function before turning on the selected
function.

Turm OFF LSWP Indicates that an attemt is made to turn on any function, such
as the AM function, that is incompatible with the amplitude

sweep functions when using the amplitude sweep functions.
Turn off the ampiitude sweep functions before turning on the
selected function.

Turn OFF MIX1 Indicates that the source mixer function should be turned off for
the FM function.
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Turn OFF MIX2 Indicates that the source mixer function should be turned off for
the AM function.

Turn OFF PLM Indicates that an attempt is made to turn on any function, such
as the AM function, that is incompatible with the PULSE

function when using the PULSE function. Turn off the WIDE
FM function before turning on the selected function.

Turn OFF PM indicates that an attempt is made to turn on any function, such
as the FM, aSWP, A SWP, D SWP, and *AF SWP functions,

that is incompatible with the gM function when using the oM
function.
Turn off the oM function before turning on the selected
function.

Turn OFF PS Indicates that an attempt is made to turn on any function, such
as the FM, oSWP, A SWP, D SWP, and +AF SWP functions,

that is incompatible with the PHASE SHIFT function when
using the PHASE SHIFT function. Turn off the PHASE SHIFT
function before turning on the selected function.

Turn OFF PSWP Indicates that an attempt is made to turn on any function, such
as the FM, gSWP, A SWP, D SWP, and +AF SWP functions,

that is incompatible with the @SWP function when using the
#SWP function. Turn off the sSWP function before turning on
the selected function.

Tum OFF RECT Indicates that an attempt is made to turn on any function, such
as the AM function, that is incompatible with the

RECTANGULAR function when using the RECTANGULAR
function. Turn off the RECTANGULAR function before turning
on the selected function.

Turn OFF WFM Indicates that an attempt is made to turn on any function that is
incompatible with the WIDE FM function when using the WIDE

FM function. Turn off the WIDE FM function before turning on
the selected function.

Turn OFF WFM3 Indicates that an attempt is made to turn on any function that is
incompatible with the WIDE FM3 function when using the WIDE

FM3 function. Turn off the WIDE FM3 function before turning
on the selected function.
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Turn ON AM

Turn ON FM

Turn ON PM

Use INTERNAL

Turn OQFF OFS

Turn OFF REL

Turn OFF SWP

Use dB unit

Turn ON fSWP

Turn ON ASWP

Turn Normal

SAVE ERROR

Set MEM. NO.

Indicates that the AM function should be turned on.

Indicates that the FM function should be turned on.

Indicates that sM function should be turned on.

Indicates that internal modulation frequency should be used.

Indicates that an attempt was made to turn on any function that
is incompatible with the OFFSET DISP function when using the
OFFSET DISP function. Turn off the OFFSET DISP function
before turning on the selected function.

Indicates that an attempt was made to turn on any function that
is incompatible with the RELATIVE DISP function when using
the RELATIVE DISP function. Turn off the RELATIVE DISP
function before turning on the selected function.

Indicates that the gSWP, A SWP, D SWP, and +AF SWP
functions should be turned off.

Indicates that any of the units of dBm, dBy, dB.EMF, and dBf
should be used.

Indicates that any one of the A SWP, D SWP, and +AF SWP
functions should be turned on.

Indicates that any one of the A SWP, +AF SWP, and AA SWP
functions shouid be turned on.

Indicates that normal sweep should be selected for the A SWP
function.

indicates that an attempt was made to select a memory
nurnber that exceeds a valid range of 0 to 49,

Indicates that a sequence start memory number and a
seguence stop memory number should be set.
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A2 LIST OF GPIB COMMANDS

Table A2 - 1 List of GPIB Command Codes

Setting Code Processing
Qutput data header setting HDOF Turns off the output data header.
HDON Turns on the output data headsr.
Initialization P squipment preset
QOutput data setting 0A Qutput Active Parameter
oP Output Interrogated Parameter
Service request setting SRQON Turns on service request.
SRQOF Turns off service request.
Block delimiter setting DLA "CR", "LF"
DLB IICRII’ IILFII +EO!
DLC “LF"
DLD EO!

Table A2 - 2 List of "OP" Parameter Codes (1/2)

Function Mode Code Header Output parameter
- - Cw cw Carrier wave frequency
—— ISA ISA Frequency step size
—- - LE DM Amplitude (dBm)
- — LE DU Amplitude (dB.)
- — LE DBF Amplitude (dBf)
- — LE DUE Amplitude (dBuemf)
- — LE v Amplitude (Volt)
Analog Level AA AA START
Analog Level AB AB STOP
Analog Lavel AC AC SLOPE
- ISB IS8 Amplitude step size
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Table A2 - 2 List of "OP" Parameter Codes (2/2)
Function Mode Code Header Qutput parameter
FM Dav. FM FM Frequency deviation
FM Fregq. MFB MFB Internal FM frequency
AM Depth. AM AM Modulation depth
AM Fraq. MFA MFA Internal AM frequency
oM Dav. PM PM Frequency deviation
@M Freq. MFC MFC Internal @M frequency
@ Sweep. PSA PSA pSweep offset
o Sweep. PSB PSB oM span
SWEEP FA FA Start frequency
SWEEP FB FB Stop frequency
SWEEP FC FC Center frequency
SWEEP FD FD Frequency span
- - MKA MKA Marker 1 frequency
- MKB MKB Marker 2 frequency
- — MKC MKC Marker 3 frequency
—— MKD MKD Marker 4 frequency
- - MKE MKE Marker 5 frequency
- - MKF MKF | Marker 6 froquency
—_—— MKG MKG Marker 7 frequency
_— MKH MKH Marker 8 frequency
—— MKi MKI Marker 9 frequency
- — MKJ MKJ Marker 10 frequency
Delta F - = DF DF Delta F frequency width
Sweep Time - - ST ST Sweep time
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Table A2 - 3 List of GPIB Commands for RF Setting

FUNCTION GPIB CODE UNIT GPIB CODE

FREQ FR, CW GHz GZ
Digit Left KL, KLA MHz MZ
Digit Right KR, KRA kHz KZ
Step UP UP, UPA Hz HZ
Step Down DN, DNA

INC ISA, SHKRA
IS
HOLD SHKLA

ON | KHON, KHAON
OFF |KHOF, KHAOF

Knob UP Kl, KIA
Knob DOWN KD, KDA
Band 1 BANDA
Band 2 BANDB
Band 3 BANDG
Band 4 BANDD
Band 5 BANDE
Band 6 BANDF
Band 7 BANDG
Band HET BANDI
Band lex BANDH
NORMAL BAND BANDOF
BAND FIX BANDON
Noise Slope
NORMAL NSLPOF
Noise Slope
SPECIAL NSLPON
FAST ON FASTON
FAST OFF FASTOF
FREQ OFS OFSCwW

ON OFSCWON
OFF | OFSCWOF
FREQ REL ON RELCWON
FREQ REL OFF RELCWOF
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Table A2 - 4 List of GPIB Commands for Amplitude Setting

FUNCTION GPIB CODE UNIT GPIB CODE
AMPLITUDE LE, AP dBm DM
Digit Left KLB dBu DU
Digit Right KRB dBALEMF EM
Step UP UPB dBf BF
Step Down DNB dB DB

INC ISB, SHKRB v v
HOLD SHKLB
ON KHBON my MV
OFF KHBOF BV uv
Knob UP KIB nv NV
KNob DOWN KDB s sC
ALC ON ALCON ms MS
ALC OFF ALCOF
Upper Limit ULMT

ON ULMTON
OFF ULMTOF
Lower Limit LLMT
ON LLMTON
OFF LLMTOF
AMPTD OFFSET OFSLV
ON OFSLVON
OFF OFSLVOF

AMPTD REL. RELLY
ON RELLVON
OFF RELLVOF
ANLG L. SWP. LVSA
DGETL L. SWP. LVSB
INT. TRIG. TRGA
LINE TRIG. TRGB
EXT. TRIG. TRGC
SINGLE TRIG. TRGD
SINGLE START TRGE
AUTO SWEEP SAA
MANUAL SWEEP SAB
EXT. SWEEP SAC
Sweep Time ST
RF QUTPUT RF
EON RFON
OFF RFOF
AMPTD SWEEP
START AA
[ STOP AB
SLOPE AC

Any GPIB command that is to be input to change parameter values for the amplitude sweep
function must always be preceded by a code "LVSA" or "LVSB".
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Table A2 - 5 List of GPIB Commands for Modulation Setting (1/3)

FUNCTION GPIB CODE
AM ON AM
AM DEPTH AM
AM INT MFA
AM EXT AC AEA
AM EXT DC AEB
AM MOD OUT
[ ON AMOUTON
OFF AMOUTOF
AM LOW DIST.
ON AMLDON
OFF AMLDOF
AM POLARITY
+ AMPL +
[ - AMPL —
RECTANGULAR
I:ON RECTON
OFF RECTOF
FM OSC—AM
ON OSCBAON
OFF OSCBAOF
AM OSC—AM
I:ON OSCAAON
OFF OSCAAOF
AUXMOD
IN—>AM
I:ON AUXAON
OFF AUXAQF
AM EXT IN CAL
[ON EIACAON
OFF EIACAOF
FM ON M

FUNCTION GPIB CODE
FM DEVIATION FM
FM INT MFB
FM EXT AC FEA
FM EXT BC FEB
FM MOD OUT
[ON FMOUTON
OFF | FMOUTOF
FM LOW DIST.
EON FMLDON
OFF FMLDOF
FM POLARITY
+ FMPL +
[ - FMPL —
PRE-EMPHASIS
5048 EMA
7548 EMB
750us|  EMC
OFF EMOF
SIN WAVE WAVEA
TRIANGLE WAVEB
AM OSC—FM
[ON OSCABON
OFF | OSCABOF
FM OSC—-FM
[ON OSCBBON
QFF OSCBBOF
AUX MOD IN—=FM
[ON AUXBON
OFF | AUXBOF
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Table A2 - 5 List of GPIB Commands for Modulation Setting (2/3)

FUNCTION GPIB CODE FUNCTION | GPIB CODE
FM PHASE SHIFT
EXT IN CAL — —180deg PSHA
ON EIACBON —90deg PSHB
OFF EIACBOF Odeg PSHC
oM ON PM +90deg PSHD
oM DEV. PM + 189deg PSHE
oM INT MEC L variable PSHF
PULSE MOD. PL
oM EXT AC PEA ON PLON
oM EXT DC PEB OFF PLOF
@M MOD OUT WIDE FM 1
[ON | PMOUTON ON | SHNT, WFA
OFF PMOUTOF OFF WFOF
oM LOW DIST WIDE FM 2
ON FMLDON ON | SHXA, WFB
OFF | FMLDOF OFF WFOF
@M POLARITY WIDE FM 3
+ PMPL + ON SHXD, WFC
[ - PMPL — OFF WFOF
AM OSC—oM BPSK SHEM
C ON | oscaBoN 8:": gig’:
OFF | OSCABOF 5 SWP
oM OSC—eM ON SHPM, PSON
|: ON OSCBBON OFF PSOF
OFF | OSCBBOF OFFSET PSA
AUX MOD IN— SPAN PSB
oM SWEEP TIME ST
C ON AUXBON MOD OFF MDOF
OFF | AUXBOF ALL OFF ALOF
@M EXT IN CAL MOD. FREQ
I: ON EIACBON KNOB
OFF EIACBOF [ up KIC
oM UNITS DOWN KDC
C DEGREE PUNA D'G‘TL
RADIAN PUNB [ EFT KLC
RIGHT KRC
HOLD SHKLC
ON KHCON
OFF | KHCOF
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Table A2 - 5 List of GPIB Commands for Modulation Setting (3/3)

FUNCTION GPIB CODE UNIT GPIB CODE
MOD DEP/DEV MHz MZ
KNOB kHz KZ
UP KID Hz HZ
DOWN KDD % PC, %
DIGIT deg DE
LEFT KLD rad RD
RIGHT KRD s SC
HOLD SHKLD ms MS
ON SHDON
OFF SHDOF
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Table A2 - 6 List of GPIB Commands for Analog Wide-band Frequency Sweep Setting

FUNCTION GPIB CODE
ANALOG
FREQ. SWEEP SA
START FREQ FA
STOP FREQ FB
CENTER FREQ FC, CF
SPAN FD, SP
SWEEP TIME ST
INT. TRIG TRGA
LINE TRIG TRGB
EXT. TRIG TRGC
SINGLE TRIG TRGD
Single Start TRGE
Auto sweep SAA
Manual Sweep SAB
EXT. Sweep SAC
Full Sweep FLSA
Auto Scaling
ON SCLON
OFF SCLOF
MAN. Scaling SCL
Branking OUT
POSITIVE BLK +
NEGATIVE BLK -~
Ramp Voltage
—4Vio +4V RMPA
OVio+8vV RMPB
Gain RMPG
Offset RMPO
Digit Left KL, KLA
Digit Right KR, KRA
Step UP UP, UPA
Step Down DN, DNA

FUNCTION GPIB CODE
INC I8, ISA
HOLD ON KHON, KHAON
HOLD OFF | KHOF, KHAOF

Knob UP Kl, KA
Knob Down KD, KDA
UNIT GPIB CODE
GHz GzZ
MHz MZ
kHz KZ
Hz HZ
s sSC
ms MS

Any GPIB command that is to be input to change parameter values for the analog wide-band

frequency sweep function must always be preceded by a code "SA".
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Table A2 - 7 List of GPIB Commands for Digital Frequency Sweep Setting

FUNCTION GPIB CODE
DIGITAL
FREQ. SWEEP SB
START FREQ FA
STOP FREQ FB
CENTER FREQ FC, CF
SPAN FD, SP
SWEEP TIME ST
Linear Sweep SBC
Priority ON PRION
Priority OFF PRIOF
1000 stap PRID
100 step PRIE
Variable PRIA
FREQ. Step PRIB
Log sweep
I-—- 1% LOG SBD
10% LOG SBE
Branking OUT
I: POSITIVE BLK +
NEGATIVE BLK -
Digit Left KL, KLA
Digit Right KR, KRA
Step UP UP, UPA
Step Down DN, DNA
INC IS, ISA
HOLD ON KHON, KHAON
HOLD OFF KHOF, KHAOF
Knob UP Kl, KIA
Knob Down KD, KDA

UNIT GPIB CODE
GHz GZ
MHz M2
kHz KZ
Hz HZ
s SC
ms MS

Any GPIB command that is to be input to change parameter values for the digital frequency
sweep function must always be preceded by a code "SB".
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Table A2 - 8 List of GPIB Commands for Analog Narrow-band Frequency Sweep Setting

FUNCTION GPIB CODE UNIT GPIB CODE
+ AF SWEEP DF GHz GZ
CENTER FREQ FC, CF MHz MZ
SPAN FD, SP kHz KZ
SWEEP TIME ST Hz HZ
INT. TRIG TRGA C 8C
LINE TRIG TRGB ms MS
EXT. TRIG TRGC
SINGLE TRIG TRGD
Single Start TRGE
Auto Sweep SAA
Manual Sweep SAB
Branking OUT
POSITIVE BLK +
NEGATIVE BLK -
Ramp Voltage
—4Vto +4V RMPA
0V to + 8V RMPB
Gain RMPG
Offset RMPO
Digit Left KL, KLA
Digit Right KR, KRA
Step UP UP, UPA
Step Down DN, DNA
INC IS, ISA
HOLD ON KHON, KHAON
HOLD OFF KHOF, KHAQF
Knob UP Kl, KIA
Knob Down KD, KDA

Any GPIB command that is to be input to change parameter values for the analog narrow-band
frequency sweep function must always be preceded by a code "DF".
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Table A2 - 9 List of GPIB Commands for Marker Setting

FUNCTION

GPIB CODE

Marker No. 0

D~ kWK =

0

OO~ b WN =

WO~ A WN-=O

Active Marker

-

Woo~NOO h W

Normal Marker ON

Normal Marker OFF

MKRA
MKRB
MKRC
MKRD
MKRE
MKRF
MKRG
MKRH
MKRI

MKRJ

MKRAON
MKRBON
MKRCON
MKRDON
MKREON
MKRFON
MKRGON
MKRHON
MKRION

MKRJON

MKRAOF
MKRBOF
MKRCOF
MKRDOF
MKREOF
MKRFOF
MKRGOF
MKRHOF
MKRIOF
MKRJOF

MKRAAC
MKRBAC
MKRCAC
MKRDAC
MKREAC
MKRFAC
MKRGAC
MKRHAC
MKRIAC
MKRJAC
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Table A2 - 10 List of GPIB Commands for Save/Recall Sequence

FUNCTION GPIB CODE
SAVE sV
RECALL RC
Auto Sequence SEQB
Auto Sequence Stop SEQOF

Step Time SEQTIM

(ms)
Start MEM. SEQSRT
Stop MEM. SEQSTP
Alterrate Sequence ALT
Alterrate Seq. Stop ALTOF
Start MEM. ALTSRT
Stop MEM. ALTSTP

Table A2 - 11 List of GPIB Commands for Phase Shift Function

FUNCTION GPIB CODE
SHIFT SH
ON SHON
OFF SHOF
Panel Lock SHDNB
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Table A2 - 12 List of GPIB Commands Incompatible with Certain Functions

Function Incompatible command

AM PL, RECTON, LVSB

FM PM, WFA, WFB, WFC, BPON, PSHA, PSHB, PSHD,
PSHE, PSHF, PSON, SA, DF

PM FM, WFA, WFB, WFC, BPON, PSHA, PSHB, PSHD,
PSHE, PSHF, PSON, SA, DF

PL AM, LVSA, LVSB

{Pulse)

BPON FM, PM, PSHA, PSHB, PSHD, PSHE, PSHF, WFA,

(BPSK) WFB, WFC, PSON, SA, 8B, DF, RECTON

PSHA FM, PM, BPON, WFA, WFB, WFC, PSON, SA, SB,

(Phase, Shift)

PSON
(P. SWP)

WFA, WFB
(WIDE FM1, 2)

WFC
(WIDE FM3)
SA

SB

LVSA

LVSB

DF

DF

FM, PM, BPON, PSHA, PSHB, PSHD, PSHE, PSHF,
WFA, WFB, WFC, SA, SB, DF, LVSB

PM, FM, BPON, PSHA, PSHB, PSHD, PSHE, PSHF,
WFC, PSON

FM, PM, BPON, PSHA, PSHB, PSHD, PSHE, PSHF,
WFA, WFB, PSON, SA, SB, LVSB, DF

FM, PM, BPON, PSHA, PSHB, PSHD, PSHE, PSHF,
WFC, PSON, LVSB

BPON, PSHA, WFC, PSON PSHA, PSHB, PSHD,
PSHE, PSHF, LVSA

AM, PL, WFC, SB

AM, PL, PSHA, PSHB, PSHD, PSHE, PSHF, WFC,
PSON, SA, DF

FM, PM, BPON, WFC, PSHA, PSHB, PSHD, PSHE,
PSHF, PSON, LVSB
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A4 EIA-232-D
A4 EIA-232-D
Frame ngC;JSdilrr:IQ e o |25 Conforms to the ANSIVEIA-232-D.
(IN) 2] o| 24 Connected to DCE.
RXD (OUT) 3]e a|23 Type Z
RTS (IN) 4l ,|a
CTS (0UT) 5le |2
DCE Ready (QUT) 6| +|20 DTE Ready (IN)
Signal grounding 7| o| 19
8l° |18
N ol 17
10 - o116
e o[ 15
:g : o| 14 Pins 8 to 19 and 21 to 25 are
/ not used.

Input/output signal level :

The level of an input signal for the EIA-232-D is —3V to +25V in the Marking (1) state and + 3V
to +25V in the Spacing (Q) state. The level of an output signal for the EIA-232-D is +12V.

Input/output impedance
Input impedance : 3 to 7 k2

Output impadance : 3000

Applicable connector : D-sub 25-pin male connector

Ad-1*
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R4262
SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

Alphabetical Index

ALPHABETICAL INDEX

: CENTER ............ 3.11-9,
OM DEVIATION ... .... 3.7-2 3.12-9,
GM ON/OFF .. ........ 3.7-2 3.13-7
24pin L. 4-14 controfler .. ... ...... 4-1

coolingfan . .......... 2-15
[A] ‘
ASWP ... ... ... 3.11-6 D]
ACS034 . ..., 1-8 DSWP . 3.12-6
AC line connector .. .. 2-15 dataentry .......... 2-6
accessories . ... ... .. 1-2, 1-4 datalne ............ 4-13
address .. ... ... ... 4.3 « digital frequency sweep . . 3.12-1
ALC ON/OFF ... ... .. 3.3-13 DIGITAL LEVEL SWEEP . 3.3-23
ALTERNATE ......... 3.17-3
AMDEPTH ......... 3.5-2 [E]
AMLOW DIST ....... 3.5-10 ElA-232-D ........... Ad-1
AM MOD QUT . ... ... 3.5-8 error message . ...... Al-1
AM ON/OFF ... ... ... 3.5-2 EXTAC/DC ......... 3.5-6,
AM POLARITY ....... 3.5-12 3.6-6,
AM signal output terminal 2-11 3.7-6
amplitude ........... 3.3-1 EXT.INCAL ..o 3.5-18,
amplitude digit adjustment 33;67'2115’
knob . ... .. 2-3 T
amplitude digit setting . . . 2-3 EXT. SWEEP ......... 33;111?:1175’
amplitude display lamp .. 23 external AM signal input -
amplitude modulation ... 3.5-1 .
itude steo . 5.4 terminal SUREERRRERE 2-10
irhTA‘IJDTD P 3.3-4 external FM signal input
"""""" : terminal  ............ 2-11
AMPTD SWEEP ... .. 2-7 external reference signal input
analog frequency sweep 3.11-1 terminal .. .. 2.15
ANALOG L.swP ... .. 3.3-15 external reference signal
auxiliary modulation singnal output terminal . ... .... 215
input terminal . ........ 2-16 external trigger input
terminal ... ... ..., 2-16
[B] ‘
BAND ............. 3.2-5 [F]
BLANKING OUT ....... 3.11-23, FASTSET ........... 3.2-11
3.12-15, FM DEVIATION .. .... 3.6-3
3.13-18 FMLOW DIST  ....... 3.6-11
block delimiter . ....... 4-8 FM MOD OUT ... ... .. 368
block diagram .. ....... 5-4 FM ON/OEE ... . 3.6-3
BPSK  ............. 3.8-1 FM POLARITY ....... 3.6-13
bus controll line .. ..... 4-13 FM signal output terminal 2.2
FREQ .............. 3.2-2
_ [C] FREQ SWEEP ........ 2.7
carrier wave frequency display
lamp ............... 2-1
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R4262

SYNTHESIZED SIGNAL SQURCE

INSTRUCTION MANUAL
Alphabetical index
frequency digit adjustment modulation display lamp 2-4
knob ... L. 2-2 modulation frequency digit
frequency digit setting . . . 2-2 settingt . ............ 2-5
frequency modulation 3.6-1 modulation setting .. ... 2-8
frequency step  ....... 2-2 madulation frequency digit
frontpanel .......... 2-1 adjustment knob .. ... .. 2-5
FULL SWEEP .. ... .. 3.11-20 modulation depth/modulation
FUNCTION ......... 3.15-1 deviation digit adjustment 2-6
Function/Memory ... .. 2-9 knob
[G] [0]
GPIB bus line . ........ 4-13 OFFSET ........... 3.10-6
GPIB commad . ....... A2-1 OFFSETDISP  ....... 3.2-13,
GPIB connector . ... .. 2-17 3.3-26
GPIB interface . ... ... 4-1 open end voltage unit 3.3-5
grounding terminal 2-15 option  ............. 1-3
output data format ... .. 4-9
[H]
header .............. 4-9 [P]
HOLD ... ..., 3.2+4, panel key —........... 3.1-5
3.3-12 phase modulation ..... 3.7-1
PHASE SHIFT .. ..... 3.7-17
[ phase sweep ......... 3.10-1
ING 3.2-3, pin arrangement . ... ... 4-14
3.3-11 PMMOD QUT ........ 3.7-8
INT 3.6-4, PM POLARITY ........ 3.7-10
3.7-3 power fuse replacement 1-7
internal reference signal output ' power reguirements 1-5
terminal ............. 2-16 power switch .. ....... 2-1
PRE-EMPHASIS ...... 3.6-15
[L] programming . ... ..... 4-4
LIMITTER . ... ... ... 3.3-24 PULSE ... ... ...... 3.8-1
LINEAR SWEEP ....... 3.12-12 pulse modulation signal input
listener ............. 4-1 terminal ............. 2-10
LOG SWEEP . ........ 3.12-14
[R]
. [M] rearpanel  .......... 2-15
MANUAL SWEEP . ... .. 3.11-15, RECALL ........... 3.16-3
3.13-13 RECTANGULAR ...... 3.5-14
MARKER ............ 3.14-1 RELATIVEDSP  ...... 3.2-15,
marker signal ocutput terminal 2-17 3.3-27
message window ... .. 2-10 repair ... ... ... ... 1-9
MOD FREQ ......... 3.6-4 RF frequency ........ 3.2-1
MODULATION . ...... 2-7, 3.41 RF ONOFF .. ....... 3.3-10
modulation depth/modidation AF Output ON/OFF 2-9
deviation digit setting 2-5 RF signal output terminal 2-12
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SYNTHESIZED SIGNAL SOURCE
INSTRUCTION MANUAL

Alphabetical Index
[S] Wil
SAVE . ... ..., 3.16-1 WAVE SELECT  ...... 3.6-17
SCALING .......... 3.11-21 WIDEFM ........... 3.6-23
SEQUENCE ......... 3.17-1 wide-band FM signal input
serial interface .. ...... 2-17 terminal ... ... L. 2-11.
service request ... .. .. 4-11
SHIFT ... ... ... 2-9 [+]
shipment . .......... 1-8 EAF oo 3.13-6
signal line termination 4-15 + AF frequency sweep 3.13-1
SOURCE MIXER .. ... 3.5-16,
3.6-18,
3.7-12
source voltage . ...... 1-5
SPAN ... ... ..., 3.10-7,
3.11-10,
3.12-10,
3.13-8
special modulation 2-8
specifications  ........ 6-1
START ... ... ...... 3.11-7,
3.12-7
STCGP ... 3.11-8,
3.12-8
storage ............ 1-8
sweep blanking signal cutput
terminal . ............ 2-17
sweap stop signal input
terminal . ... ... ...... 2-18
SWEEP TIME .. ..... 3.10-8,
3.11-11,
3.12-11,
3.13-9
sweep voltage input/output
terminal . ..........., 2-186
[T]
tatkker .............. 4-1
TR45101  ........... 1-2
transmission control line 4-13
TRIGGER ........... 3.11-12,
3.13-10
(U]
UNITS ............. 3.7-20
V]
voltage unit ... ....... 3.3-8

|-3*
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





