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No. E5B002

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 absoluiely no responsibility for the result of operations cansed due to

incorrect or inappropriate use of this instrument.

Careful attention to personal safety should be paid when operating and servicing this instrument. Please be sure to

always use this instrument correctly and safely.

Bwarning Labels

Warning labels are applied to Advantest products in locations where specific dangers exist.
Pay careful attention to these Jabels during handling. Do not remove or tear these labels. If you
have any guestions regarding warning labels, please ask vour nearest Advantest dealer. Qur
address and phone number are listed at the end of this manual.

Symbols of those warning labeis are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or
serious personal injury.

WARNING: Indicates a potensially 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.

MRasic Precautions

Feb 1796

Please observe the following precautions 1o prevent fire, burn, electric shock, and personal
injury.

@ Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming o safety standards of your nation when using a product overseas. Do not place
anything heavy on top of the power cable.

@When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as 1t will go.

Safety-1



Safely Summary

@ When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cabie 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
requirements of the instrument.

@Be sure to plug the power cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if you use an extension cord which does not include a safety
ground terminal.

@Be sure to use fuses rated for the voltage in question.

@D o not use this instrument with the case open.

@ Do not place objects on top of this product. Also, do not place flower pots or other
containers containing liquid such as chemicals near this product.

@When the product has ventilation outlets, do not stick or drop metal or easily flammable
objects into the ventilation outlets.

B Caution Symbois Used Within this Manual

Safety-2

Symbols indicating items requiring caution which are used in this manual are shown below
together with their meaning.

DANGER - Indicates an item where there is a danger of serious personal injury {death or
serious injury}).

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

CAUTION : Indicates an item relating to possible damage to the product or instrument of
relating to a restriction on operation.

Feb 1796



Safely Summary

B Safety Marks on the Product

The following safety marks can be found on Advantest products.

ATTENTION - Refer to manual.

Protective ground (earth) terminal.

% . DANGER - High voltage.

CAUTION - Risk of electric shock.

B Precautions when Disposing of this Instrument

When disposing of harmful substances and batteries, be sure dispose of them properly with
abiding by the state-provided law,

Harmful substances: (1) PCB (polycarbon bipheny})
(2) Mercury
(3) Ni-Cd (nickel cadmium)
(4) Other
ftems possessing cyan, organic phosphorous and hexadic
chremium and items which may leak cadmium or arsenic
(excluding lead in solder).

Feb 1196 Safety-3*






Table of Power Cable options

There are six power cable options (refer to following table).
Crder power cable options by Accessory Codes.

Plug Configuration Standards §i3122iét2010r ?é;iiiﬁrguﬁgii?
1 JIS: Japan 125V at 74 Straight: AGl402
Law on Electrical Appliances Black {Standard)
2m (6ft)
Angled:  A01412
2 UL: United States of America | 125V at 7A Straight: A01403
CSA: Canada Black (Opticn 95)
2m (6f1)
Angled:  AQ1413
3 CEE: Europe 250V at 64 Straight: A0L404
VDE:  Germany Gray {Option 963
OVE:  Austria 2m {6ft)
SEMKO: Sweden Angled:  ADl414
DEMKO: Demmark
KEMA:. Holland
FIMKO: Finiand
NEMKO: Norway
CEBEC: Belgium
4 SEV: Switzerland 250V at 6A Straight: A01405
1 Gray (Option 97}
2m (6ft)
Angled:  AG1415
) SAA: Australia, New Zealand 250V at bA Straight: A01406
Gray (Option 98)
2m (6ft)
Angled: e
6 BS: United Kingdom 250V at 6A Straight: ADL4OY
Black {Option 99)
2m (6fr)
Angled:  AQ1417
Apr 1/96 Plug~1"
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Spectrum Analyzer
OPERATION MANUAL

How to Use This Manual

How to Use This Manual

The following describes the structure of this manual.

# Part 11 Whole explanation for R3465
#® Part 2. Performance test {Calibration)
Appilicable instruments are the R3465, R3272, R3263 and R3463.

Preface* Sep 20/96






3465 SERIES OPERATION MANUAL

PREFACE

in the Beginning

This manual explains ali processes from the acceptance to actually
operation of Modulation spectrum analyzer R3463/3485.

{The screen drawings use R3465 data.)

ADVANTEST reserves the right to change the content of this manual and
other product information without notice.

Do not reproduce and do not reprint all of this manual or part without
permigsion ADVANTEST Corporation. The address and the telephone
number of ADVANTEST Corporation are described in the end of this
manual. Hefer for the inquiry etc.

rlow to read this manual

@& Notation in this manual
Reference : Information helpful to you. Point to a page number
where it is explained.
Note - Uses to explain for the supplementation.

£ Distinction of panel key and software key in this manual
Fanel key : Shows the key of the solid line frame.
SHIFT

{Example} , | B

Software key: Shows the key of the dotied line frame.

e o — — [ e v e e e o e o a

i
(Example) E
i

Bt b e e e e B rm e e e o o ol

& Notation for last page
Some pages in this manual have a "™ mark on the upper right of page
number. "* means that it is the last page.

May 10/85 Preface-1



R3465 SERIES OPERATION MANUAL

B Confirmation of Product and Attachment

When you open packing, cenfirm the following in the beginning.
If any flaw, damage, and shortage in the product or the attachment, etc,,
is found, contact the nearest dealer or the sales and support office.

@& Main unit

Confirmation position of type and name of product.

Confiern the product the same as the order from the
name plate in the front panel.

Notation for built-in optional devices

Serial number.

Check the serial number marked on the rear panel,
which shall be informed to us when you ask for
repait.

Preface-2 Jan 12/96



R3465 SERIES QPERATION MANUAL

@& Standard accessory lists,
Note Order the addition of the accessory etc. with type name.

Name of articles. Type name Quantity Remarks
Power cable 4 1
Input cable AD1036-6150 1 5002 BNC cable 150 mm
N-BNC conversion adagter JUG-201a/U 1
Fuse T8.3A4/250V 1
R3465 SERIES ER34858ERIES 1 English
Operating Manual

*1: ADVANTEST provides the power cables for each country.

He-calibration

This instrumant needs ra-calibration of frequency standard source and
CAlL OUT signal.

To satisfy the accuracy of the measurement, execute the re-calibration
once in a year at least.

Ses the pags of "Guarantee” at the end of this manua! for the inguiry
about the re-calibration.

Mar 16/86 Preface-37
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INTRODUCTION

~

This chapter gives a brief explanation of product, its
working environment and operational precautions. Read
this chapter before you use the product.

CONTENTS
1. Qutlineof Product . ............... .. 1-2
2. Operating Conditions . ............... 1-3
3. PowerSBource ..., . . ... 1-5
4. Cleaning, Storage, and Transportation ... 1-8
5. NotesonlUse .......... ... ......... 1-10
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1. Qutline of Product

R3463/3465 is a modulation spectrum analyzer which can analyze digital modulation such as
measurement of modulation accuracy, transmission velocity, etc. in addition to conventional spectrum

analyzing.

The measurement frequency range is between 9 kHz 10 8 GHz for
R3465 (9 kHz to 3 GHz for R3483) which covers digital radio
frequency ranges.

The span accuracy of under+1% (span=5MHz) is realized by
introducing DDS (Direct Digital Synthesizer) system.
Measurement frequency range @ R3463 ; 9 kHzto 3 GHz

F3485 ; § kHz 10 8 GHz

Frequency stability : Residual FM; under 3 Hz P-P /0.18
Diift; < 20Hz

Freguency span accuracy ¢ < +1% (span=5 MHz)

Rasolution bandwidth © 5 MMz maximum

THRANSIENT mode is equipped which measures modidation accuracy
of digital modulation signalburst signal, OBW, ACP, etc. at high
spaed.

Parameter for standard measurements corresponding to various
communication types (PHS/PDC/NADC) can be set automatically.

According to installing an optional function, parameters for standard
measurements corresponding to GSM, DCS1800 and DC31800
communication types can be set automaticaliy. (Only R3465)

Functions that are in frequent use such as occupied bandwidth
(OBW), adjacent channel leakage power (ACP), harmonic distortion
measurement (HARM), elc. are put at independent keys to improve
the operational performance.

Easy of display viewing are improved by introducing 6.5 inch TFT

color liquid crystal display. 1t's also easy 1o carry with a mass of only
17 kg.

May 10/96
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.

2. Operating Conditions

May 10/96

Operating environmental conditions

f any power line noise affects

Do not expose the ] )
the instrument, use a noise

analyzer to: _ .
Direct supprassion filter.

i: u Sunsﬁu_r}e: g /ﬂ\\} /g
o Dust - S / /f/ L

.J (”‘_\

S —

\ M- Corrosive
Gases \E s

LS
Vibration E Line Filter

5 & & & & 2

Figure -1 Operating Conditions

Environmental ternperature:
0 °Cto +50 °C (Cperating temperature
range)
-2G°C to +80°C (Storage temperature range)
Relative humidity: RHB85% or less {(Non- condensing)
Place without corrosive gases
Place without exposed to direct sunshine
Place without dust
Place without vibration
Place where there is minimum noise

The instrument is designed to resist noise from AC power iines. However,
you should still take steps to minimize power #ine noise. if necessary,
mstall a noise supprassion filier.

For highly accurate measurement, turn the power ON after the instrument
temperature has reached the room temperature level, and warm up the
instrument for B0 minutes.

i-3
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2. Operating Conditions

1-4

installation

Air cooling fan of the exhaust type is built into the rear panel. Do not close

this outlet.

:ﬁm The réar panel

shall be 10 em or
more distant from
the wall.

Figure 1-2 Environmental Conditions
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3. Power Source

Checking Power Reguirements

WARNING /

Safely use R3463/3465 according io the power requirement.
R3463/34656 might be damaged tc the case not following the power
requirement.

The power requirement of R3483/3485 is shown in the following.

Table 1-2 Power Supply Specifications

100V operation 220V ac operation
input voltage range S0 Vio 132V 188 Vio 250 V
Freguency range 48 Hz to 66 Hz 48 Hz fo 86 Hz
Power Fuse T6.3A/250V
Power consumption 300VA or below

Changing the supply voltage
pc ] L

The supply voltage of this instrument is automatically changed over
(100/240 V). Be sure to use a power cable which matches the supply
voltage and conforms 1o the related standard.

Jan 12/96 1-5
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3. Power Source

B Replacing the power fuse

WARNING f

1. Before replacing the power fuse, be swe {o turnt the power
switch OFF and remove the power cable from the outiet.

2. For continued proiection against fire hazard, use a fuse of the
type and rating which match the supply voltage.

Power fuse is accommodated in the FUSE holder on the rear panel.
To check or replace the power fuse, observe the following procedure.

With a flat blade, turn counterciockwise the cap of the FUSE
holder by approximately 90 degree.

NS
7

/

ﬂ Fiat blade

Take the falt blade off the cap, and the FUSE holder comes out
by approximately 3 mm.

Puil the FUSE hoider out, and repiace the fuse with new one.

Use a fuse which conforms to the following specification:

Input voltage range Fuse
AC 9010 132V T6.3 A2E0 Y
AC 198 to 250 V T6.3 A/2B0 V

1-6 May 10/96
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3. Power Source

After replacing the fuse, re-insert the FUSE holder, slightly
push it by a flat blade and turn it clockwise by approximatsly
80 degree to put it in position.

May 10/96 ' 17
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3. Power Source

Connecting the Power Cable

WARNING !
1. Power cable

&

@

Use power cable of the attachment for the eleciric shock and
the fire prevention.

Use power cable in accordance with the safely standard of
the country for use excluding Japan.

When you connect power cable with the outlet, turn off the
power switch,

When you pull out power cable from the outiei, have the

piug.

2. Protective sarth

&

@

L

Connect the power plug cable with the power outlet which
has the protective earth terminal.

i the code for the extension withoul the protective earth
terminal is used, the protective earth will become invalid,
Case in which use of AC adapter (Three pins fo iwo pins
conversion adapter), the earth pin of the adapier is
grounded to the earth of the outlet, or connect ground
terminal of the rear panel with the earth of the outside, and
ground if fo the earth.

(1) A three-pin power connector is insufficient for Japan, so a 3-pin-ig-2-
pin adapter is provided. It is extremely important when using this
adapter for connection to a power outlet to ground the ground pin
exiending from the adapter.

To AC power outist
AC adapter

Ground pin

3-pin power cable

To be connacted to ground To the analyzer

(2) AC power cable for overseas use.
Information of AC power cable for overseas use is shown on page
Plug-1~,
Refer {o page Plug-1~

1-8
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4. Cleaning, Storage, and Transportation

Cleaning

Wipe any dirt of R3463/3465 off with a soft cloth (or damp cloth). Attend to

the following points.

® Do not remain the fluff of the c¢loth and do not soak water into ithe
internal of R3463/3465,

® Do not use an organic scivent {for example, benzene and acetone, etc.)
which changes plastics in guality.

Storage

Storage temperature of this instrument is from -20 to + 60 degrees C. Do
not store it out of this temperature range.

In case that R3463/3465 is not used for a long time, cover with the vinyl
cover or put in the cardboard box and prevent dust. Keep it in a dry place
where dust and direct sunshing were prevenied.

Transporiation

When you transport R3463/34885, pack it to the first packing material.
Packing procedure

Wrap R3463/3465 itself with cushion material and put in the
cardboard box.

After putting attachment, put cushion again.

Shut the lid of the cardboard box. Fix the outside with
string or tape,

@ To carry the instrument by hand
To carry the instrurment by hand, put it in a transit case.
The transit case is prepared as optional accessory.

Nov 1/98 1-9
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5. Notes on Use

B Case that abnormality occurs

When smoke rises from R3463/3465, turn off the power switch. Pull out
fram the outlet. And contact to our company.

The address and the telephone number of our company are in the end of
this manual.

B Warm up

After the instrument temperature has reachad the room temperature level,
turn the powear switch ON and warm it up for 80 minutes.

1-10* May 10/96
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DESCRIPTION OF FRONT AND REAR
PANELS

This chapter briefly explains each section on the front and

rear paneis.,
CONTENTS
1. Description of the Front Panel ... ...... 2.2
2. Description of the Rear Panal ... ....... 2-7
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1. Description of the Front Panel

2-2
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1

Liquid crystal display (LCD)

INTENSITY conirol

Soft menu display section

Soft-key

Power switch

PHONE connector

Displays waveform and measured data by color. The
whotle display can be tilted.

CAUTION ¢/

When this instrument is used in long hours at high
temperature, a biurred section may arise on the LCD
display. This problem comes from not a failure of the
LO0 display.

i this problem arises, turn off the power and turn on
that.

The problem is scived.

Used to adjust the intensity of display (adjustable in the

range from approximately 70% to maximum intensity).
Maximum 7 items can be dispiayed.

7 soft-keys are prepared, which correspond to the
software menu display on the left.

To turn the power ON/OFF.

8-ohm earphone terminal to output AM or FM
demodulated volce.

May 10/96
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10

11

12

13

14

15

16

17

18

May 10/98

1. Description of the Front Panel

EXT KEY connector : Used to connact to an external keyboard (opticn 15),

LCL key » Used fo cancel externai control (while the REMOTE lamp
is fighting).

SYS key : Used to set system functions (in LOCAL mode).

REMOTE lamp : Lights up in REMOTE mode.

CNTRLR key 1 Used to enter a control function {option 15).

CNTRLR STOP key : Used to start/stop a control function {option 15).

SHIET kay . Used to select SHIFT mode {expanded function). Whaen

selected, the LED lights up.

PRESET kay 1 Used to initialize the panel setting.
PROBE POWER : Power supply for accessories, such as active probe.
OBE POWYR
PROBE \, NG
~~~~~ 2 GND
< -12v
4: +12V
Drive A/B lamp . Lights up while a memory card is being used.
Eiect button for drive B . Eject button for the memory card which is.set in drive B.
When pressed, the memory card can be taken out of drive
B.

Mernory card inserting slot for drive B
Memory card inserting siot for drive A

Eiect button for drive A : Eject button for the memory card which is set in drive A
When pressed, the memory card can be taken out of drive
Al

2-3
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1. Description of the Front Panel

MEASUREMENT Section

19

20

21

22

23

24

25

26

CW key
OBW key

ACP key

HARM key

ADVANCE key

TRNSIENT key
3TD key

RCL key

SAVE key
(SHIFT + BRCL)

ENTRY Section

2-4

27

28

29

30

31

32

33

34

FREQ key
SPAN key
LEVEL key
SWP T key
SWEEP key

REPEAT key

SINGLE key

Ten-key (expanded
function keys)

CAL key (SHIFT + 7}

Used to analyze spectrum of continuous waveform.
Used to measure occupied bandwidth.

Used to measure leak power from adjacent channel.

Used to measure harmonic distortion.

Used to test the transmitter or automatically execute basic
measurement {option 15).

Analyzes burst signal.
Sets the standard of transmitter test.

Used to call the set conditions and waveform which are stored
in the backup memory or a memory card.

Used to save the currently set conditions or waveform.

Used 1o select Center Frequency input mode.
Used 1o select Frequency Span Input mode.
Used to select Reference Level Input mode.
Used to set swesp time.

Used to set sweep mode and trigger.

Used to execute continuously automatic megsurgment of
sweep.

Used to execute autormatic measurement with one sweep
only.

Includes numeric keys (0 to 9) and a decimal point key. Can
perform expanded functions when pressed together with
SHIFT key.

Used to calibrate the instrument.

May 10/96
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1. Description of the Front Panal

35 B.S key Used 1o correct the data input with ten-key or to input minus
{-} sign.
38  Unit key Used to select or set unit.
GHz kay Used to input data by GHz, dBm or dB.
MHz key Used to input data by MHz, -dBm or sec.
kHz key Used to input data by kHz, mV or mssac,
Hz key Used to inpui data by Hz or ws, for channel designation, or as
ENTER key,
37 BW key Used to set RBW and VBW.
38 ATT key Used to set the input attenuator.
3% INPUT key Used to set transducer factors.
DISPLAY CONTROL Section
40 Step key Used to input data by step.
41 Data knob Used for fine adjustment of data input.
Pressing it on STD display screen in TRANSIENT mode, it can be
used as each item’s ENTER key.
42 FORMAT key Used to set trace mode, display line and limit line or to input tabel.
43 WINDOW key Used to set measuring window or multi-window,
44 SCHEEN key Used to select the active display on split screen.
45 COPY kay Used to output wave form to a printer, piotter and the file.
CONFIG key

May 10/98

(SHIFT + COPY)

Used to set the conditions for a printer, plotter and the file output.
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1. Description of the Front Panel

MARKER Section

46

47

48

49

50

51

2-6

ON key
SROH key

=CF key

=RL key

CAL QUT connector :

INPUT connector

Used to display a marker.
Used 1o search the peak point.

Used to set frequency to the center frequency of the maximum
level of displayed waveliorm.

Used to set reference level to the maximum leve! of the waveform
displayed.

QOutputs level calibration signal, which is used for automatic
calibration.

50-ohm N-type input connector. Can analyze the signal of
maximum input fevel +30 dBm, 0 VDCmax in the frequency range
from 9 kHz to 3 GHz for R3463 (9 kHz to 8 GHz for R3465).

May 10/96
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2. Description of the Rear Panel

1

4

May 10/96
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5

External trigger input terminal
Approximately 10k ohm input impedance. Starts sweeping at
the leading/railing edge (selectable) of TTL level input signal.
This can be used for the gate signal input for gated sweep.

10 MHz reference frequency signal VO terminal
o 1O terminal for 10 MKz reference frequency signal

Input impedance :  Approx. 50 ohm
input level : -5to +5dBm
Output level : Approx. 0 dBm
Video output terminal :  RGB signal output equivalent to VGA (6840 x 480)
Cooling fan 1 Exhaust cooling fan,
GPIB connector : Connector for GPIB cable from externai controfier or ploiter.
PIO connector : Connector for Centronics printer.
M3-232 connector . GConnecior for external coniroller which is used to exscute

remote control via RS-232 interface.

2-7
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2. Description of the Rear Panel

10

11

12

13

14

156

16

2-8"

X output terminal

Y output terminal

Z output terminal

Gate sweep control
terminal

21.4 MHz IF OUT

421.4 MHz IF OUT

Outputs approx. -5 to +5 V ramp voltage proportional to
sweep.
Quiput impedance :  Approx. tk ohm

Qutputs video signal with detection in proportion to CRT trace
vertical deflection.
QOutput voltage : approx. 0to 2V (10dB / DIV)

approx. -3t0 5V
Output impedance :  approx. 220 ohm

Outputs +5 V (TTL High level) when the spectrum analyzer is
executing sweep, while 0 V (TTL Low level) when blanking.

Stops sweep and measurement when TTL Lo level, and
executes sweep and measurement when TTL Hilevel.

Outputs final IF (21.4 MHz) signal.

Bandwidth :  Set resolution bandwidth
Dutput level 1 Approx. -15 dBm for the full scale on
CRT ’

Qutput impedance :  approx. 50 ohm

QOutputs 2nd IF {421.4 MHz) signal.
Output impedance @ approx. 50 ohm

indication for built-in option devices

AC power connector

FUSE helder

3-pin connector. Center pin is for grounding.

Accommodates a power line fuse.

May 10/96



FUNDAMENTAL OPERATIO

This chapter explains the fundamental opseration for those
who use this instrument for thé first time,

CONTENTS
1. nitalpowsr-on ... ... .. ... .. 3-2
2. Operationkeys .......... ... .. 3-5
3. Annotationonthescreen ............. 3-9
4. Calibration ........ ... .. ... .. .. ... 3-10
5. Measuring the poWer lavel ............ 3-11
8. Measurement of Frequency ........... 3-15
7. Dynamic Range and Sweep Rate .. ... .. 3-22
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1. Initial power-on

B Connecting to AC power source

With the instrument’s power switch turned OFF, connect
the attached power cable to the AC power connecior on

the rear panel.

E }\ AC power connector

HE
H

Figure 3-1 Connecting the Power Cable

Connect another end of the power cable 1o an cutlel

WARNING /
Connecting to an oul-of-spec power source may damage
this instrument. Power specification of this instrument is
as follows:
Operation under Operation under
100 Ve 220 V¢
Input voltage 9 to 132V 198 to 250 V
Fregquency 48 to 66 Mz 48 to 66 Hz
Jan 12/86
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1. Initial power-on

Power-on

After connscting the power cable, turn ON the power switch on the front
panel.

OFF

Figure 3-2 Power Switch

When the power switch is turned ON, the following screen appears on the
LCD. A few seconds later, the screen changes fo the initial setting
screen,

ADVANTEST [

"ADVANTEST" is displayed at the cenier of screen. (While this is
displayed, self checking is executed.

Jan 12/98 3.3
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1. Initial power-on

. Tus 1934 Mov 15 17:06
e AW TG gl
10 o

I ! AR

S | |
CEwiTR 4 000 6z Tsam 8,00
URAY 5 M VWD b SWP 170 am  ATT 10 &)

Initialization screen after shipment (R3485)

When the instrument is used for the first time after shipment, the screen
shown on the above appears. In general, previously set conditions are
backed up, and a waveform under such conditions is displayed when the
power switch is turned ON.

SHIFT PRESET
To reset to the initial setting at shipment, press & and
keys. '
CAUTION ¢
The contents of the PRESET can be changed by the function of the
saving.

Default IP: The initial setling at shipment.
Save REG#IP: Saves the present set condition.

3-4 Jan 12/96
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2. Operation keys

B Panel keys and soft keys

This instrument is operated with panel keys and soft keys.

pangl key

Software menu

DDODDDD

L

o

Figure 3-3 Panel keys and soft keys

Pressing a panel key displays a software menu at right on the screen.

Press a soft key, and the corresponding function in the software menu will
be displayed.

Jan 12/96 3-5
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2. Qperation keys

Press! FREQ fpanel key, which is used to set center frequency, and the

following software menu appears at right in the display.

————————— i The software menu for FREQ | includes six items

as shown in the figuze at left.

The remaining one item is currently not used’ and kept
biank.

-
i
i
E
I
d
i 1
I I
i i
i i Furthermore, the key in the software menu appeared
f 1. . A
P2 in the red frame ("Center" in FREQ at the initial
k ;
{ Lauro ] [ ! condition) is shown in the active condition that the
| f
i i
1 I
i 1
[
i
i
1
oA

setting can be changed.

NOTE == 1
This menu | more1/2 1is not provided fo R3463.

& Function of SHIFT key

To execute the functions marked in blue above the panel keys, press
SHIFT

key together with the corresponding key.

SHIFT.
Prassing Y key lights up the LED at upper left.

Example: 7o select calibration function.
SHIET CAL

and | 7 | keys.

FPress

3-8 Jan 12/96
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2. Opsration keys

@ Data setting

When a panel key and a soft key is pressed to set data, the function of
the pressed key and the current set conditions are displayed at upper left
on the screen. This display area is called "active area". Set daia,
checking the values displayed in the active area.

Active area
Tus 1954 Mov 15 17:08 Freq
| FEF 00 d8a A W ite B_BIErk
A 0 dB/
’ \ Center
s CENTER P panmd

JUTAUOTMHEE

|
[
JEI
3;%7\3 FHRER {‘?’ﬁ F“‘w‘-‘.vi LR

LEHTER 30,000 Ml SPAK 3,000 M st 1/2}
Y 10 xHr YBY 10 KMz SW 50 wm A1T 10 a8 I

Figure 3-4 Displayed active area

There are 3 methods for sefting data.

S DIBPLAY CONTROL B

Step key for setting by step size.

FERE ENTRY B 2
CAL

i) )@ O G

(&) (= e

() (e i
' 483 EMTA Data knob for continuously

D [3 @—j&s changing data in units of

display resolution.

Set data with ten-key and unit key.

Figure 3-5 How to set data

Jan 12/96 3-7
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2. Operation keys

3-8

O Ten-key and unit key
These keys are used to input numeric data.
input a numeric value with ten-key, and press a unit key.

To execuie a function marked in blue above the numeric keys, use
"SHIFT" key.

89

Pressing key delstes the rightmost digit of the numeric value

which has been input with ten-key. This key is useful for correcting input
B.S
data. When no data is input, pressing - | key inputs "-{minus)” sign.

(O Step key and data knob

Step key is used to set data by predefined step size.

Pressing @ key decremants the data, while pressing @

key increments the data.

Data knob is used to set data in units of predefined display resclution. It
is very convenient for finely adjusting set data,

When pressad in label mode or setting data, it functions as ENTER key.
O Dialog Box (Setting Menu), Error/Warning Message

The dialog box that is displayed to set the date or to select the printing

outpui or the error/warning message that is not erased automatically after
the specified time is cleared by pressing a panel key .

Jan 12/86
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3. Annotation on the screen

~Functions allowing data change (active area)
~Correction factor mark
rLevel offset mark

~Reference level

Trace display Date Menu
A
Tue 1994 Hov 15 17114
REF 0.0 dBm A Write 8_Hlank fres
L] 10 4/
\QLQF Center
“\CF;}
~JCENTER
OO0 e MHE
Start
Stop
sy bl gt o d) ;
X
aF ‘ i N
ENTER 30.000 MHz SPal 1000 MHz nore 1/2
FROW 3 kHz #UHW 10 kHz AEWR 200 ms  ATT 30 dB N\ . HHCAL |
N N N N e
Y

10 MHz

Frequency . Frequency span
offsat \ \—RF attenuator
mark “-Sweep time
Video bandwidth
External Manual sstting mark

setting mark
Center frequency
reference frequency

\ . \C\UNCAL message
O\

Hesolution bandwidth

Jan 12/96

Figure 3-6 Annotation on the Screen
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4. Calibration

To execute measurement at specified accuracy, warm up the instrument for more than 80 minutes
after the power has been turned on.

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (MC-81).

=

W

T

BNC cable

Figure 3-7 Connection for calibration

SHIFT CAL o e o R

Press

executs calibration.

it takes approximately § minutes until cakibration is complated,

CAUTION f

Sometimes, there is a noise of swilching in the instrument on
executing the calibration. This is the noise that swiiches the RF
attenuator.

3-10 Jan 12/96
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5. Measuring the power level

SHIFT PRESET
and keys to reset to

Press

initial setting.

Connect the N-BNC adapter 1o the INPUT connector on
tha front panel

Connect CAL OUT and INPUT connsctors on the front
panel with the BNC cable (MC-81).

|
BNC cable

Figure 3-8 Conpection for power level measurement

Press| LEVEL |, | 0 |land | gHz [TdBm keys to set
56C

refarence levael 1o § dBm.

Press] FReQ |, 3 | o jand MHz | kevs to set

center frequency to 30 MHz.

Jan 12/96 3-11
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5. Measuring the power level

Press | SPAN 5 land | MHz |keys to set

¥

frequency span to § MHz.

Press | SRCH | key to display a marker at the

maximum level on the screen.

The level at marker position is dispiayed at-upper right on the
screen.

Toe 1994 Hev 15 17:13 Span
T 0.0 &w A_W-lie B Bisck MG 30.005 Mix
0 dB/ -5.90 Ba )
Full Spen
SPARN
SR TMAE
Zaro Spon

CENTER 30 000 Wl ” SPAH 500 itz
oY 100 Kiy VO 100 Xtz SW 50 ws  ATI 30 o8

Figure 3-9 Power level measurement for 30 MHz CAL
signal
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5. Measuring the power level

& Power level measurement by increased display resolution

Press | =>BL | key to set marker level to reference

level.
. . Tus 1994 Wov 15 1729 [,
HEF -3 G dite Abrite B_Biack WK 30 010 Wiz -
30 &/ -9.895 dim
e g e Full Spon
3PA §
5.9 Ml
Zero Span
/ e e
I S S
¥ T ' 1 )
FINTER 30000 Wiy SPAN 5 00 M
RUW 100 kitz VB 100 kitz  SWP 5O wg &T1 10 &8

Figure 3-10 Reference level setting

-
i H i H H H
Press LEVEL |, | dB/div | and | 1dB/div §
b i b e H
keys.
Press SPAN |, | 1 Jand MHz |keys to set
frequency span to 1 MHz.
U RBW K
VW
8 ! - ! 3 0 0
rrees Ll fae] L ]+ L L
and | KHZ |keys to set RBW to 300 kHz.
o v s i v e = o o "
Press | vBwW L, 131, | o jand kHz | keys
| v |

10 sel VBW 1o 30 kHz.
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----------- : 5. Measuring the power level

In the case that the displayed level is changed by the

changing of RBW at this time, press | =RL | again to

aet to the reference level.

Press| SRCH |key to display a marker at the maximum

lavel on the screen.

The power level at the marker position is displayed at upper
right on the screen.

] : Tue 1994 Hov 15 17:42 )
BiF 5.5 @ AT TTe H_Biack WO PYTET Wiz
ey Zol0m dm
N
VB
S RHZ

S | \
Y _ \ o |

1y

TENTER 3G, 000 M SPAH 1 00D Mz AL Auts
LAmw 300 ki, wVES 30 Kz SWP B0 es  ATT 10 4B

Figure 3-11 Power level measurement by Increased
display resolution
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6. Measurement of Frequency

Press

selting.

Measurement with normal marker

SHIFT

and

PRESET

keys to reset to initial

Connect the N-BNC adapter to the INPUT connecior on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cabls (MC-61).

BNC cable

Prass

Press

Jan 12/88

Figure 3-12 Connection for frequency measurement

= +dBm
LEVEL ) , | O |and GHz son keys 10
set reference level to 0 dBm.
FREQ | , 134, 10 land MHz ltkeys to
set center frequency to 30 MHz.
3-15
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8. Measuremaent of Frequency

Press SPAN | , | 5 |and MHz {keys to set

frequency span to 5 Miz.

Press | SACH | key to display a marker at the

maximum level on the screen,

The frequency at marker position is displayed at upper right
on the screen.

Tue 1994 Nov 15 17:57 Span
F 0.0 s A_Srits B_Biark WH 30,005 Mz D
10 8/ ~0.93 Jdoin
Full Spen
SPAN
WK ME=ETT
Zora Span

EHTER 20 000 MG SPaN 500 Mk
BE 10D ity VEW 100 itz SW 5D mn  ATT A0 &

Figure 3-13 Frequency measurement for 30 MHz CAL
signal
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8. Measurement of Frequency

2 Measurement by frequency counier

Jan 12/86

For continuous carrier signal, frequency can accurately be measured in
COUNTER mode. :

When frequency is measured with normal marker, the measured data
corresponds to the position at which the marker is displayed and includes
arrors related io span accuracy, display resolution, etc.

In COUNTER mode freguency of the signal is measured directly by the
frequency counter, so that measuring accuracy is increased to the
accuracy of reference source. However, when the difference in level
hetwesn marksr point and displayed noise level is 25 dB or less, or when
SPAN value is 1 GHz or more, measurement may naot be accurate.

SHIFT PRESET
Press | @0 and keys to reset to initial

setting.

Connect the N-BNG adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (MC-81).

Figurg 3-14 Measurement by frequency counter
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6. Measuremeant of Frequency

BS

Press |LEVEL|,] - | | 1], | 0 land | GHz *Sde?:m

keys io set reference lavel to -10 dBm.

Press | FREQ §,1 3 |, | 0 jand MHz |keys to set

center frequency to 30 MHz

Press | SPAN | 1 5 land | MMz |keys to set

frequency span to 5 MMz,

Pregg | SROH key 1o display a marker at the

maximum level on the screen,

Tue 1994 Nov 15 12:58 [ soun |
EF ~10.0 dda A Write H_Blank MCR 30.005 Mz
16 a8/ ~9.88 dBa
Fuil Span
SPARN
SaE M
Zere Span
I
. // |
b g i
H
CENTER 0,000 bty SPAH 5.00 Mir
ROY 100 khr  VEY 100 ke SWl 50 my  ATY 10 dB

Figure 3-18 Display of maximum level at marker point

1

¥ ] 1
Pross oW : Counter | and ! Counter
] 1 i

keys to set to COUNTER mode.
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Jan 12/36

6. Measuremant of Frequency

Fress | Resolution jkey to set counter resolution to 1
H
£

1Hz H
Hz.

Then the frequency in MARKER mode at marker position is
displayed at upper right on the screen.

Yan 1985 Sep 4 14:34 [

REF ~10.0 dBm A Write H_Blenk MKR 30,070 Hiiz
igF'dS/ <1005 diim fess tut lon
Cfa CHYDHTEN I 1 kitz
SPANMN / | 30,004000 WHz
SRR / \ Resolution
/ \ 100 Hz
H Ragaiution
Bl 0 e
7 i
|
THIE P Hove
FOF ”““-”‘““'”‘"”"\
CENTER 30.000 MHz SPAN 5.00 Milz raiurn
B 190 kliz | WEW 100 kH:  SWP 50 ms Ail 16 48

Flgure 3-18 Frequency measurement in COUNTER mode
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8. Measurement of Freguency

B Convenient functions MKR:DCF, MKR->REF

3-20

@& MKR=CF function
This function makes the frequency at active marker pesition the center

frequency.

I is very useful to, for example, adjust unknown frequency to center

frequency.

<When peak level of waveform>

Press

=CF | key.

< Whern not paak level of waveform >

Press

MARKER

Then the frequency at peak level point on the screen
hacomes the center frequency.

ON key, and turn the data knob 0 move

the marker to the frequency point which is the center

frequency.
Ir T e e b g v v —— e =  prememEm e
1 1 1 { t i
mors 1/ Marker=s MKR=CF
Press | 3 Lo vand | }
I i i 3 3 1
La i i e e nm ot o e e ol | S ——— -+ NN ot
keys.
N ™ ALdTie O.Blank WBH soa.oo?emmigd ov 13 18:03.,  Markerd
no o/ ~23.52 dn
HER 4 OF
MARKER
LR %1% R T = O 0 5 WA
{\ R ¥ Ref
! l\ VKR Hoem
MR
CF Step

Detta ¥

S

retun ?

HTER S00. 058 M =ore 177
_REW 30 xHz VB 30 wHz
Figure 3-17 MEKR=CF function
Jan 12/96
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Jan 12/96

§. Measurement of Frequency

® MKB=REF function
This function makes the lavel at active marker pesition the reference

tevel.
It is very useful to, for example, adjust the peak leve! of waveform to

reference level.

<When peak level of waveform >

Press =RL key.

Then the peak level on the screen becomes the reference
level.

< When not peak level of waveform>

MARKER
Press ON kay, and turn the data knob 0 move

the marker to the level point which is the reference level.

| " g T ™ - i g T T T Tt
'omoeore 13 ] | Marker= | i MKR=Ref |
Press | Py | and |
i i 1 I E |
T o* b i 2 o e o e v ot T e e e et -k
keys.
Tua 1994 How 15 18134 -
REF 21,8 die A_Write B Biank MR 500,058 Wiz - Harkerd
PO dan/ -23 69 B
£ HER + OF
"REF! LENEL
FERBTETABmM Y
1 MR+ Raf
/ \ WER # Harx
f
HXKE »
f £F Step
Valts 3
Sphaw
g
FelF
E ! HH 1 relun
CERTIR 500 058 Wz Shad 2,000 Mtz moEE 2!’2}
| R 3G kiiz Vi 30 RHrz SP 50w ATT 10

Figure 3-18 MKR=REF function
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7. Dynamic Range and Sweep Rate

SHIFT PRESET
: and keys to reset to initial

Press

setting.

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT conneciors on the front
panel with the BNC cable {(MC-81).

& £3 9
G S D O
Ry @

N

H
BNC cable

Flgure 3-12 Dynamlc range and sweep vatg

8.5

Press |LEVEL] ,] - 1,1 11,1 0 |and| GgHz |[TdBm
SeC

keys 10 set reference lavel to -10 dBm.

Press | FREQ ] ,1 3 {,] 0 | and MHz | keys to

set center frequency to 30 MHa,

3-22 Jan 12/96
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Jan 12/96

7. Dynamic Range and Sweep Rate

Press | 8BPANY] , | 84, | 0 land | MHz |keys to

get freouency span to 50 MHz.

Press | BW E RBW % 1 0 0
3 H

and | MHzZ lkeys to set RBW to 100 kHz.

Then display noise level decreases by 10 dB, expanding the
display dynarmic range.

kHz | keys

I
Preggs | ! and
i 1? 1
AUTO AN,
; . j

o set VBW to 10 kidz.

Setting VBW to approximately 1/10 of RBW averages noise
tevel and obtains wider dynamic rangs.

Here, setting to "auto” automatically sels sweep rate . If
sweep time is forcibly set to, for example, 50 ms,
measurement cannot be made correctly dus 1o the error of
displayed wavsform.

To obtain a high sweep rate, it is necessary to set as follows:

& Make RBW wider.

& Make VBW wider.

® Make frequency span narrower wnen RBW/VBW does not
change.

3-237
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BASIC OPERATION

This chapter explains basic operation, such as power-on

and initialization.

CONTENTS
1. When the Power is Turmmed ON . ........ 4-2
2. Whan a High Level Signal Exists outside the
Displayed Span . ...... .. ... 0. 4-3
3. Local Feedthrough ......... ... ... ... 4-5

4. |Initalization

Jan 12/98
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1. When the Power is Turned ON

B Feference frequency

Table 4-1 shows the accuracy for the built-in reference crystal oscillator.
This instrument starts warming up the built-in reference crystal oscillator

when the power is turned ON.

Table 41 Warm-up time for built-in reference crysial oscillator

Starting characteristic
(10 minutes after powering up)

5x 108 or less

Aging rate (after 24 hours operation) 2x10s/day or less

Turning the power ON invokes the setting which was effective when the

B Setling
power was last turned OFF,
SHIET PRESET
Pressing 5 and
4-2

keys initializes the panel setting.

Jan 12/86
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2. When a High Level Signal Exists outside the
Displayed Span

For proper level of measured signal, mixer input level must be -10 dBm or less. Exceeding this level

causes input mixer io saturate or distort, leading to inaccurate measurement such as dropping of

display lavel or mcreased spurious. Thersfors, i 18 necessary to attenuate the signal to measure

dowr: to a proper level.

For base band (0 10 1.7 GHz or O to 3 GHz) of R3463 and R3465, all input signals in the band are

added to the mixer. Therefore, depending on the signals to measure, saturation or distortion may

occur due to high level signals out of display screen. To avoid this, 2 methods are available:

O Befors starting measurement, check the maximum level of the signal, with span set to "Full
Span”.

& With the setting of input ATT incremented by 10 dB, check that signal levels in the display level
do not change.

)

in 1.7 to 8.0 Gz range of the R3485, signals are added to the mixer via praselecior and therefore the
signals out of the measuring frequency range are suppressed by approximately 70 dB, relieving the
distortion due 1o the signals out of the bandwidth,

For example, when 2nd-order harmonic of 850 MHz or higher frequency is measured, the fundamental
harmonic s suppressed to obtain wider dynamic rangs.

Following is a sample setting for method (2

FORMAT P ————— - e e .

i Trace ! b Trace B |
Press , i , E
e N S )
! StoreB !
and i i keys 10 save the current waveform
b o e b o v w e ma w o]
in frace B.
MARKER :’ """""""""" '1| II" ““““““ :?“f"é“"“";
Progs ON , : more 1/3 : , ]| more i ’
s [on S SR [ S !
| 1
! Trace MKR "and | SRCH |keys to move the marker on
: Move .
i —— o

1
Deita MKR ; keys to setto
i

Delta Marker mode.

Jan 12/86 4-3
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2. When a High Level Signal Exists outside the Displayed Span

~~~~~~~~~~ “t o e
3 |
1

:and fTrace MKR
: ' Move !

ATT

Press

| ATT Auto_ |
!
!

and increment the setting of ATT by 10 dB with the step

key.

At that time, check that the reference level does not change.

i
MARKER t
I Peak
Press ON v

[
H
H
i
i
i

H

3
1
i

|
b
r

keys to adjust the maker at the peak of the waveform,

and read the level change.

Compare the currently displayed waveform with that saved in
trace B. When the level drop is approximately 1 dB or less, it
is concluded that measurement can be made without
distortion or saturation.

4-4 Jan 12/96
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3. Local Feedthrough

With a superheterodyne type spectrum analyzer, spectrum is measured even when no signal is input,
because at the frequency corresponding to 0 Hz, 1st local frequency coincides with 1st intermediate
frequency. This spectrum is called "local feedthrough”. It can be used to check accuraie 0 Hz
position, on the other hand it may narrow the dynamic range around 0 Hz.

Jan 12/98 4-5
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4. Initialization

it is possible to resst to the initial setting made at shipment or defined by user. The procedure for this

is as follows:

Pross

setting.

4-5*

SHIFT

and

PRESET

key to reset to the initial

-Jdan 12/88
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SAMPLE MEASUREMENT

This chapter expiaing how o operate the instrument,
showing several sample measuremants,

CONTENTS

1. Measurement of Frequency ........... 5-2

2. Measuring the modulation frequency and

mocutation index of AM signal .. ... . ... 5-5
3. Measurementof FMWave ............ 5-13
4, Measurement of Pulse Modulated Wave .. 5-24
Spectrum Analysis of Burst Signal .. .. .. 5-28
8. How {o measure transmitter test . . . .. ... 5-27
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1. Measurement of Frequency

B Sample measurement of approximately 200 MHz signal source

@ Frequency measurement with normal marker
Display the input signal so that it can easily be monitored, and move the

marker at the peak point.

Press FREQ |, 121,104 |0 |and

keys to set center frequency to 200 MHz.

Press SPAN |, {141,101, 10 |and

keys to set frequency span to 100 MHz.

Press SACH | key.

MHz

Mz

Then the frequency at the marker point is displayed at upper

right on the screen.

e Tue 1994 Moy 15 3805 T S
Rib .0 dGm A Mrita B Blank MKR 20%1.1 M
10 4/ ~5.60 dilm
Full Span
SPAN F
IOV MEE - ’\
L faro Span

!

EFNIFR 200.0 Mt SPEN 100.0 HHx
LR 3 Mt YO L M WP Bh ms ALY E0 48

Figure 5-1 Frequency measurement with normal marker

REFERENCE
Measuring accuracy = +(Reading of marker frequency x
Frequency reference accuracy + Span x
Span accuracy + 0.15 x Resolution

5-2

bandwidth + 10 Hz)

Jan 12/96
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1. Measurement of Frequency

# Freguency measurament in frequency counter mode
Select frequency counter mode, and set counter measurement resclution.

CAUTION !

1. In the foliowing cases, frequency counter mode may not display
correct value.
@ When span > 1 GHz
& When the difference in noise level from marker point value is

25 dB or less

2. Frequency counter mode cannot be used with SIGNAL TACK

mode,

Press ,

F i r

CW b Counter | ! Resolution |
| i i ]
I 3 i I

10 Hz

i b |
5 t; Counter :k to ONt ter f anoy sounter
e E. j ey 10 o enter frequency cou

Then the frequency at marker point is displayed at upper right
on the screen with 10 Hz resolution.

In this mode, fraquency of input signal can be measurad even
when the marker is not on the peak point.

i oo 00, 1998 Hov 15 14193 [y -
REF0 0 diim AW ite BHTank WER 50171 Wz Camter
10 o/ -15 .87 dim

Resuo bulion

COONTER 1 khz
200 00000 Mz

SPAN
j4 %57 H= A ﬁ Besu lut ion

1 . 104 He

j \ HResoiution

T

Conmler

B o

HER Muve

EENTER 200 0 Mz SPAN 100.0 MHz ’ roturn
ChHy 1 Mg v 1 M WP 5O s Arl 10 0B

Figure 5-2 Frequency measurement in frequency
gounter mode

Jan 12/96
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1. Measurament of Frequency

REFERENCE

Measuring accuracy = +{Read value of marker frequency x
Frequency reference accuracy + S Hz x N

+ 1L8SD)

LSD : Least Significant Digit

N: order of

Frequency band or. ero
raixer
9 kHz to 3.0 GHz N =1
1.7 GHz 1o 7.0 GHz N =1
6.9 (3Hz 10 8.0 GHz N =1

Jan 12/96
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2. Measuring the modulation frequency and modulation
index of AM signal

Compared with time-domain oscilloscopes, a spectrum analyzer shows

excellent performance in measuring signal of low modulation degres, such as residual AM and residual
FM.

Time-domain measurement calculates the modulation index of AM wave using the following formula
{see Figure 5-3 {a)).

m = {{kmax - Emin)/{(Emax + Emin)} x 100

With the spectrum analyzer, we can read the level difference of the sidebands to the carrier in dB.
{Sea Figure 5-3 {b}.)

In addition, the modulation degree of the modulated signal with respect to higher harmonics can be
obtained individually. Especially when modulation degree is low, time-domain measurement is in units
of 2%, while spectrum analyzer can measure down 1o less than 0.02%.

The measuring accuracy becomes higher in LINEAR mode when modulation degree is equal to or
higher than 10%, while higher in LOG mode when modulation degree is lower than 10%,

Ec
E. i (EsaEo) [dB]
EmaX”Emin ESS' EC +5
m{%) = »®100 m(%)= log"
Emax + Emin 2(}
{a) AM signal measured on time domain {b) AM signal measured on frequency
{linear scale) domain (log scale)

Figure 5-3 Measurement of AM signal
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2. Measuring the modulation frequency and modutation index of AM signal

B Sample measurement of AM wave of low modulation degree and

high modulation index

Measurement is made on time domain with linear scale.

in this example, carrier is set to 903 MHz.

Display the signal to measure, and adjust the peak to
reference level

] Press | FREQ |, | 9 1,10 |, {3 Jand | MHz | keys
andthen | SPAN |, | 2 |, | 0 jand | MHz | keys.
Press | LEVEL |key, and turmn the data knob so that the peak

of signal level is equal to the reference level line.

FEE T e ETWCTES U BT aek R 03 B Wiz tovol
40 di/ -5 .41 dBm
: ‘ B widly )
N - !
REF LEMEL i
= A Bm x\ -
T
! . Lo S
j \ [
- T ) Units
/ |
; Ref Difsot
i
: ‘ i
WTER 90300 MH: SPAN 2000 Wz
TR I00 KMy VEW 300 Mz SWP 50 me  aTT 10 dB

Press |BwW | and

i
i
i
1
L

moduiation frequency.

RBW

and set resolution bandwidih to 3 times or more of

Figure 5-4 Adjusting the signal level

3
| keys to select MNL,
!
..J

May 10/96
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2. Measuring the modulation frequency and modulation index of AM signal

Linear !
1 keys to set the

1
Press | LEVEL | ang i

.
Press | SPAN | and i Zero Span
|

Zero Span mode.

FORMAT P ; R -

p H Trace ' and
ress an

v} Detsctor |

keys to set trace detector to "Sample”,

Press |LEVEL | key, and turn the data knob so that the

peak of signai level is equal 1o the reference level line.

T L v 7
Trigger ' Video |
1 i 1 i
Press SWEEP |, ' Source | nd ; !
U G S ] T e e v o el
kays to set trigger mode to Video.
o e o T e —— A
Swp Time |

3
3

Press sSwp T | and ; ; keys to select
. Wl

MML, and operale the step key to set sweep time to a

value which makes it easy to monitor waveform.

T -1
i H |
Press | Single 1 1o stop the sweeping temporally,
T J
MARKER P :
} Peak \
Press ON and | | keys to move the
| S VU OO ol

marker on the peak of waveform.

May 10/96 5.7
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2. Measuring the modulation frequency and modulation index of AM signal

The period of modulated wave T(s).

Tug 1994 How 15 19:12 ___H:i;‘-;:[w
REF 194.8 nV A.Write B _Blank M4 11.10 ns
LIH x1 ~A76.023 pv

: ’;{% - \ [\\ Jf\ //\ Hormal MKR
F 1NN = l ]
Gl AV

[N

Sip Track

——
et
et
Rt |
| —

—
[BUPSEE Sl
R
e
]

b

\j U \j Huelti miR

MER (FF
CENTER 9973.000009 Mz SPak O Hz more 1/3
FREW 1 Kl =yBYW 1 kHz £V 50 ms ATl 10 43

Figure 56 Measuring the period of modulated wave

“ s e o e e e .
Press : more 1/2 | | retum ! ! more 1/3 !
; P P |
Le ne oo e i o s e s e + B rom e it e e i 1 s s wl i o e e e o aa pe |
oo o e e "3
key and set 1 1/Delta MKR (key to ON to obtain
: OFF :
| marpvapendiiio eI
modulation frequancy.
e e "1
MERIER ! Normal MKR |

Press i ON and

: i keys to move the
i

marker to the maximum point of waveform, and record

the ltevel (Emax value).
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2. Measuring the modulation frequency and modulation index of AM signal

With data knob, move the marker to the minimum point
of waveform, and record the level (Emin value).

Assign these values to the following formula to calculate
madulation index m.

Fue 3984 Mov 15 18006 [T g
AP 1948 oV Abrite B Blanl MRA 90.0% #z
LIN x1 =426 023 uv
T
DENTA {ﬂxﬁ"\ N A

l/fl.jld 15;'/:\ / \’\ \2
T
|

ul

URREE NI
IRV

B
I
e

i

CENTER 503 .000000 MHz
EREW 1 kHz W 1 Kz

5 anve 2/3
3R 50 as AT 10 6B

Figure 5-6 Moduiation frequency of AM wave

Tue 3984 Hov 15 19016 | o
1.8 oV A Write 8_Blank MKR 3.100 ms
QN xi

e T T
[EdaEt A

flolta MRR

VT P

f .............. 1\{}! 5/ E[ J
T | B

I Sl

e

|
Iy

s
; Muiti MR
y v/ U v
KR UFF
F.ENTi'Q 003 000005 Mz SPiM 0 Hz more 143
SO 1 ki Y 1 kHe xS0 msm 11 19 48

Figure 5-7 Modulation index of AM wave
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2. Measuring the modulation frequency and modulation index of AM signal

B Sample measurement of AM wave of high modulation frequency
and low modulation index

Measurement is made on frequency domain of log scale.

Prass SPAN

key, and operate the step key to set

frequency span (o a value which is greater than twice the

modulation frequency but smaller than 10 times,

Prass FREQ

key, and turmn the data knob 10 set

center frequency o the carrier frequency.

e e e Tue 1394 Hov 15 1927 1
REF 4T d AT Biank
1w da/

e

. e ’ Center
CENTER !
IOV MHE

Start

St

£F

;

|
| ]
I ! |
__ ; \ N

ENFE R 03 00000 Wi SPaN 50.0 ke ) wore 172
G TR Hr  wVEW 00 My s3WP 1.2 AIT 19 o

Figure 53-8 Setling of center frequency

MARKER TS 3
! Peak J

Press | ON andg ; keys to move the
1
Lo it o d

marker 1o the peak of the carrier.
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2. Measuring the modulation frequency and modulation index of AM signal

keys, and turmn the data knob to move the delta marker to

the peak of the spectrum of moduwlated signal.

From the frequency at delta marker point and displayed tevel
value, modulation frequency fm and modulation index m are
calculated using the following formulae. '

fm = Freguency at delta marker

m = logt Egu-Ep + 8
20

Figure 5.10 shows the relation between Egs - E¢ {dB] and m
[%].

fm = 10,0 kHz
Tus 1994 Mo 15 13079
FEF 4.7 diw A ite BoBiaek MEA 10 0O kitr - : -E
no 8/ L3076 o a8 a
DELITA Lk = 30.26dB

—

I
| Ll
| IR R
M&WW Yo Wy M&ﬁf&sﬂ
1 ,

CEWTER 3073 (0000 Wiy SPRN SO0 kMz
PREY 300 Hr L G A e L ATT 10 48

Figure 5-8 AM wave of high moduiation frequency
and tow modulation index
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2. Measuring the modulation frequency and modulation index of AM signal

B5-12

AN

AN

AN

0. 61

g ~10 -20 -30 -40 -30 -60 -70 -80

ESE_E: [dB}

Flgure 5-10 Relation between sideband level-carrier leveal
{Esn - Ep) and modulation index m(%)
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3. Measurement of FM Wave

For FM wave, in general, carrier frequency fc,
modulated wave frequency Fm, frequency deviation
Afeae Modulation index m, occupied bandwidth etc.
are measured.

Modulation index m of FM wave can be expressed by
Aead/fm. The relation which makes the carrier lowest
when modulation index is 2.4, 5.6, 8.8, .... is obtained
to calculate modulation index m or frequency
deviation Af,., {see Figure 5-11 (a) and (b}).

lt is often the case with FM wave that we cannot
understand the content of modulation only with the
spectrum but can understand when FM component of
input signai is converted into and displayed by the
change of amplitude.

In this case, discriminaior is used additionally. But
spectrum analyzer can detect utilizing the slope of IF
and B.P.F. The modulated wave thus detected is
displayed on the scraen {see Figure 5-11 (&)}

When modulation frequency is low, set the horizoatal
axis to Zero Span to operate as a fixed rodulation
receiver. Measurement is made in time domain.
When modulation frequency is high, measurement is
made in frequency domain, and modulation frequency
is obiained from sideband frequency.

When modulation index m is smali {approximately 0.8
or less), m is obtained from the relation between
carrier level and ist sideband level,

May 10/96

SCkHz/div

< fm=50kllz

m =36

A P fm><mr
= 112kliz

{b) Relation of carrier amplitude to

1 carrier

{a) Specirum of FM wave

0404 ¢ 8653 * 14.93
5,520 179

modulation index

Waveform displayed on CRT

WAWA

NAVARY,

I

I\

N

BPF characteristic

Spectrum of FM wave

{¢} Dirsct viewing of FM wave

Figure 5-11 Measuremant of FM wave
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3. Measurement of FM Wave

B Sample measurement of FM wave of low modulation frequency

Press

Press

Press

FREQ

knob to adjust the carrier at center frequency.

RBW ;

times or more of modulation frequency.

LEVEL

key, and operate the step key or data

H
] H

BWI and e keys to select MNL,
Coro] [

and operate the step key to set resolution bandwidth to 3

key, and twrn the data knob so that the

peak of signal level Is equal 1o the reference level line.

JEF 5.5 B
10 ans

Tug 1934 Hee 15 14041 87

Abrite B Blank

G

Lavei

REF, LENEL

—HLUSTAdREm

& foear

CEWIFR S0% 000 mi:
LEEY 100 wity  WOY 100 kHy  SWP 30 ad

AYTT 10 4

L.

Press

5-14

Figure 5-12 Adjustment of signal level

SPAN

Zero 8pan mode.
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3. Measurement of FM Wave

Press

FREQ | key, and operate the step key or data

knob to change the center frequency so that the

modulated waveform is displayed at the center on the

screen.
o e e o e T P e 1
V' Trigger | I Video '
Press | SWEEP : | and | ‘
(i Souree ] ] .

keys to set trigger mods to Video,

Press .

keys to select

MNL, and operate the siep key 1o adjust sweep time so

that moduiated wave can easily be seen on the screen,

MARKER P E;;E: B
Press ON and | i keys
A i
W12 dBa A W ite & Biark WKR Y D00 (:¢ 0 Moy 15 B Poak
10 an/ “13.1% din
. > R Hoxt Paak
hrkER |
! g j j I ]i T lr Next. Peak
. ! 1 I i ; Left
2 i ” é ! | f ; } f Hext Peak
(R |
i I
T =
IRHR AR R |
bj &‘ } i j \ i] ;[‘(ri‘;f ‘ ’j Aﬁ’ L 5& _ f Haxt Min
U \if VI f
b T T cont Pouk
CENTER ?hf)';‘l)l)li:;élji";{};;:w; O B nore 1/2
BRUY 3 KHr VEM 3 kHr  eSWP 50 ms ATl 10 gB

Figure 5-13 Moving the marker to the peak of

modulated wave
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3. Measurement of FM Wave

oo ] o o T T e J
i P ‘ I Delta MKR |
Press | more 1/2 b return | and | :
I N J L i
keys to move the delta marker to the ad;acem peak with
the data knob.
o e o A e 2 T
Press ' more 1/3 13 d set ’ i/Deita MKR tt ON 1t
fe t 1an P 10 O
N j Lo ] Lo ]}
calculate modulation frequency fm
1
fm =
T(s)
. Tue 1994 Hew 15 19:47 b-ildl—iu;r__
REF -12.8 dba A W ite B_Blank MK4 IBﬁ 7 Hz
(o a8/ Q.05 dB )
Harkers
bELITA MHR %
24 5 Fized M
a : L
RN
] J ]J r ( Xatl Dum‘j
] !
f Ef g ! j I ! unemmmfcfa
IRl
M.gf%i f\ng i lﬂf RNE'REWE | e
(N xaa
! Digp Level
! i g
|
CENTER 90"1001[380 [k o T SPA}i ¢ He wore 2/3
PREY 1 khz VEM 3 kHz =SWP B0 ws  ATT 10 4
Figure 5-14 FM wave of low modulation frequency
Jan 12/86
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3. Measurement of FM Wave

Sample measurement of FM wave of high modulation frequency
and low m value

Press | SPAN key, and operale the step key to set

frequency span to a value greater than twice the

modulation frequency but smaller than 10 times that.

Press | FREQ | key and turn the data knob to adjust

carrier frequency at center frequancy.

Tue 1894 Moy 15 1952 -
BEF L g Ao Tt HBTaK O
ho ag/

— - — Conter

CU3 BOPSeT MHE /\ 7

CENTER G073, 00050 MHr EPEaN 500 kHz ‘ wor e 542
HBY Mz VOW 1 ki SWP 100 ms  all 10 @

Figure 515 Adjusting carrler frequency at center

frequency
MARKER ety :
| Peak !
Press ON and | , kevs 1o move the
! i
b e e -+

marker on the peak of carrier.
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3. Measurement of FM Wave

Tue 1934 Hoy 15 19:82 [ po |
fEF -2.8 dBn AWrite D_Olack WRR 903.00040 Wz
e an/ -1% .05 din
Hext Puak
MARKERE y
SUIVEP LY MEE / \ Hext Dok
ATV
- /‘ t Haxt Peok
/\\ \ i \ / X\ f\ Right
\ S AN T
' g Hin Paak
X: / 4 / /
. i A
\\] / ..... \’7/ A \/ 1B Next din
1 Cont Pesk
|

ENTER G03.00050 Mhz SPAN 50.0 kHz more 172
RRW 1kl Va1 kits SeE 109 e AT 10 di .
Figure 5-16 Carrier peaks
“““““““““ % gro e e T ——— | e |
! omore /2 1| return § ! Delta MKR |
Pross Lol  and ! i
b A J Lo ,.

keys and turn the data kneb to move the delta marker to

the peak of adjacent sideband signal.

Then the displayed frequency value for the marker position

becomes the madulation frequency frm.

Tue 14934 NMov 135 19353 -
R B VT ey M ey 15 L9583 1 Harker
e an/ ~4%.70 @B
Hormal HKH
DEL[TA MKR )
rzo@e kHz / \
i B i
e o £ A
AR
/ /
Sig Track
L3

—
e
et
.
]

i ,') “w/’ 7 \
\\‘ \ Maltl HKH
W
' |
MEKR FF
SPAaN 5.0 kHe wea e 143
59 300 ms AT 10 &

Figure 3-17 FM wave of high moduiation frequency

and low m value
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3. Measurement of FM Wave

B Sample measurement of the deviation of FM wave peak (Af peak)

Press

BwW

and

Press

FREQ

_‘
i
i
t
i
]
§
3
]
]
I

o

RBW |

|

| —

1 - £
L £

keys to select MNL,

and operate the step key 1o set reselution bandwidth to a
vaiua which includes main sidebands {5 times the

moduiation frequency or more).

key and 1urn the data knob to adjust

center frequency at the carrier frequency.

) e Tue 1994 How 15 20162 Frog
REF 7.4 die A_Write B_Biank
Lo /s
~ Centor
CENTER s
e i £ Rl ‘Jﬁ Gv(\,N ‘u"{;‘h’lv ﬁ‘g‘lﬂf i ———
- & ;‘h‘; '\‘ (K mﬁ nﬁj‘ Stant
Y
ﬂvﬁvfgﬁf i W{‘%
S5t
il LTV
T - Y
(43
"""" Step ‘S‘iia
g e
Fraq
Uifset
!] [l o
CEHTER 903 . 0005G Mitr SRAN 50,0 kHz sore 172
BREY 18 kit ViRW 10 kHr 5P 50 py ATT 10 88

Press

SPAN

Jan 12/98

Figure 5-18 Adjusting center frequency at the carrier

frequency

key and operate the step key 10 set

frequency span to a value which makes it easy to

monitor waveform, according io peak deviation.
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3. Measurement of FM Wave

From the waveform, measure Afp .k peak-

af.eex @nd modulation index m are calculated using the
following formulae. ‘

1
'ﬁfpeak B ee— Afpeak peak

Afpeak
fm

Mmoo e

e When-af,,, is small

A geax peak = Frequency at delta marker
= 530 kHz
Afpeak i Afg)eak peak
= 2.65 kHz
5 20:09 [ o
FEF “7.6 dim AW TEe B T HEL 570 1994 floy 10 20 Marker
ho an/ -0.28 di
e Hormal HKR
DELTA MKR| | bis
G5 R v AN i
o il i
b fyﬁvﬁj J -
T /
........ i
-
PFaak
- i Maiti NKRW
W DEF
CEMTER 90300050 HHz SPAK 5G.0 kHz ware 1/3
ERBW 10 kHe VEW 0 Wbz AW 50 my AT 1¢ 4B

Figure 519 FM wave with small Af,...
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3. Measurement of FM Wave

e When af . 18 large

AMeakpeax = Frequency at delta marker
= 295 kMz
1
Afpeak T "-\‘f;)eak peak
= 147.5 kHz
Tue 39 20107 [T
BEF 2.8 W AT BLBTaR s e e O] arker ]
HE aB/ ~0.30 de
T Hormal MKH
DELTA MEKR
2K HE

|
Paak
Hal
| Hulti mn‘i
i
| MR OFF
4l H
CENTER 587.000 M SPAN 1,000 HHz more 173
#RBY 10 KMy VEW 10 Rz SWP 50 ms AT 10 4B

Figure 5-20 FM wave with large Af,q.
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3. Measurement of FM Wave

B How to obtain m when FM modulation index m is small

For FM wave with 0.8 or smaller modulation index m, the following
formula can be used.
_ _PEss Eg o  Level of ist sideband
Eg E. : Level of carrier

On the screen of log scale,
M = log? - Eep-E;+ 6 Egs- E.: Difference in level beiween

20 1st sideband and carrier [dB]
Properly set center frequency and frequency span so
that carrier can easily be monitored, and adjust carrier
level to the reference level.

Press| FREQ |key and adjust center frequency with the data
knob.

Press| SPAN |key and adjust frequency span with the step

key.

Press | LEVEL |key and adjust carrier level with the data knob.

From the center frequency displayved, read carrier
frequency fc. Then, read carrier level Ec [dBm] (see
Figure 521},

Fue 1994 Hoy 1% 201312 [

T 101 dbm A ite . Biank WR G0Z. 00056 Wi
10 i/

I / \ o~ Dalta MER

AVER/SANIVA!

L8 Sig Track

- V . B Hulti MR
HRHOOFF

- s S— i \
ENTER G903, 00000 iz SEAN 10 .90 kHe mora i/

RuN 00 e VHY 300 Hr SWP 230 ms  ATT 10 48

Figure 5-21 o and Eq of FM wave
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3. Measurement of FM Wave

MARKER F Poak ‘E
Press ON and | i keys
b e J
i o T K . E
Press ! more 1/2 Lo return land ! Delta MKR :
U A i e e e M

keys, and turn the data knob 1o move the delia
marker on the 1st sideband wave, and read fgp and Egp
[dBm] values from the displayed values for delta marker

position (see Figure 5-22).

Iue 1899 Hev 15 20303 [T e 0
REF -16.1 dfim A ¥rite O _Blank MK 7,52 kil
G i/ -16.23 4B
; . v - Morazai MKR
DELTA MKR /1

FANRIPAE § £ b ’ T
b / \ 2 : i
!/ \ / \ f/ \y

V . \,({ il Mutti MR

HER OFF

i {
CENTER 90300000 Wiz SPAM 180 .00 ki more 1/3
BB 306 He ViW 300 Hy W 20 ey AT A0 g8

Figura 5-22 fg and Egy of FM wave

Calculate FM modulation index m using the following

formuta, ‘

m = fog! LBt 8
20

Gbtairn modulation frequency fm using the following
formula or from the displayed frequency value for the
delta marker position.

fm = Ifs;a'fc’

Calcuiate frequency deviation Afgea using the following
formula.

afpeek =m X fm

Jan 12/98 5-23
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4. Méagurem@nt of Pulse Modulated Wave

The spectrum analyzer equivalently decomposes a wave 1o display higher harmenics and fundamental
wave which are included in the signal. When a pulse modulated waveform displayed in tims domain,
as shown in Figure 5-23 (a), is converted to frequency domain, the spectrum which has an envelope
with carrier fraquency Fo at its center can be obtained, as shown in Figure 5-23 (b).

When a pulse modulated signal, such as a radar signal, is measured with the spectrum analyzer, the
following items can easily be obtained.

#® Pulse repetilion frequency (PRF)
® Pulse width {v)
@ Carrier frequency (fc)
® Peoak power (Ppea)
e Mean power (P,.)
\[ Main lobe
i W
il
| \ 1\ i Side lob |
1“ “ V!‘ e 1oDe {
i
T
G
Ta ] fc
PRF
Side lobe Side lobe
fo-1/z fc+1/r
{a) Tine based display ' (b} Frequency based display
Figure 5-23 Pulse modulated wave
CAUTION
1. The maximum input level of this instrument is +30 dBm, 0 VDT when the input atfenuator

5-24

is set 1o 10 dB or more. Because pulse modulated wave such as radar wave fends fo
have a high peak power, be sure fo sufficiently attenuate the signal with coupler or the
like before inputiing to the INEPUT connector of this instrument.

Because the input fevel of the mixer of this instrument is -10 dBm, set the input attenuator
so that P, does not become greater than -10 dBm. To avoid the mixer from saturating,
set the input attenuator 1o the lowest value which does not cause signal level to decrease,
by lowering the input attenuator value in units of 10 dB from 50 dB.

Jan 12/96
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4. Measurement of Pulse Modulated Wave

Pulse width {x)

Puise width (z) is the inverse number of 1/2 the main lobe width or of side
iohe width. To obtain an envelope with sufficient resoiution, it is
necessary to set resolution bandwidth within the following range.

Pulse repetition frequency (PRF)= 1.7 = Hesolution bandwidth = 0.1/«

Carrier frequency {fc)

Measuring accuracy of carrier frequency (fc) depends on pulse width (z).
When ¢ is small, main lobe becomes wide, making it difficult to find the
centsr. To make the center clear, it is necessary o set SPAN/DIV fo a
wider value than 1/z. Here, the accuracy of measured frequency is the
accuracy of center frequency under set SPAN/DIV value,

Peak power (Ppeak)

When resclution bandwidih of the specirum analyzer satisfies the
- tollowing -conditions,  displayed amplitude is proportional to resolution
bandwidth.

Pulse repetition freguency (PRF) = 1.7 = Resolution bandwidth = 0.2/¢

Hare, displayed amplitude value is proportional to resolution bandwidth,
and the relation between actual peak power P, (dBm) and displayed
amplitude vaiue P’ (dBmy} is as follows.

F),peak - {dB)
2050g (z X 1.6 X RBW) 4« : Pulse attenuation factor

E:Jpeak
a {dB)

Mean power Pave (dBm)

Mean power P, (dBm) is calculated using the following formula.

Pave = Poea XPRF X ¢ PRF : Pulse repstition frequency (Mz)
T Pulse wicih (s)

Jan 12/96 5-25
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5. Spectrum Analysis of Burst Signal

Gated sweep function enables spectrum analysis of burst signal.

B Measuring method

Execute gate control with the gated sweep control (GATE IB) terminal on
the rear of the instrument.

Sweep is started at "Hi* TTL level {or open) and stops at "Lo".

nput signal and gate control signal must conform to the following
specifications,

lnput signal

ISR NS i At

L
§
E 1 !
i
i ;
Gate control % ‘
signal : !
REW
5MHz to 1MHz 300kHz 100k 30kHz 10kHz
Aty { 2p5 OF MoOre 15us or 20us or &0us or 18045 o
more mora more more
Aty 145 Or more
Aty 15,5 or more
NOTE
To measure noise, select SAMPLE for detection mode.
5-26 Jan 12/36
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6. How 1o measure transmitter test

B Measurement of frequency error (modulation accuracy)

Input a signal fitting 1o communication systems (PDC, NADC, PHS) in
INPUT connector.

Press | TRNSIENT

G G Vi S

and set a communication type, a link,

mmmmmmmmmmm

ete. of the signal you want to measure with the data

knab and the step key.

Refer to page 7-81 for the details of set-up,

GO g g

Modutation
Accuracy

Pross and select the

VRV,

Press FREQ | and set the center frequency of the

signal under measurement.

By pressing | REPEAT | or | SINGLE | , the measurement is

started.

Jan 12/96 5-27
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6. How to measure transmitier test

B Measurement of OBW (Occupied Bandwidth)

OBW is measured in 2 modes of TRANSIENT meode and CW mode.

At the measurement in CW mode, RBW, VBW and Sweep Time can be
set optionally, but at the measurement in TRANSIENT mode, only the
measurement that fits to the standard can be performed.

@ Measurement in TRANSIENT mode

5-28

Press | TrusiENT | 0 set TRANSIENT mode.

___________

i
Press | STD and set a communication type, a
1
1
i

link, 2tc. of the signal you want to measure with the data

knob and the step key.

Rafer to page 7-8% for the details of set-up.

_________________________________

o select

uuuuuuuuuu

mmmmmmmmmmm

___________

kevy,

Press FREQ | and set the center frequency of the

signal under measurement,

Jan 12/86
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8. How to measure transmitter test

By pressing | REPEAT [or | SINGLE | , the measurement is
started.
Tue 1904 Mov 15 13140 HEW
REF 3.0 dbw A ¥iaw B _Biank
10 a8/ PEC f auto teval
T i T e T Set
REF LEVEL ;
J. 8 dB
@ ‘l“
— | ||
ik e
' !
{ ! i
i : AVE Times
i H - "
' ik .
il I
CENTER §10.000000 MHz SPAN 124,992 ki it }
[SREW 300 kHz  VEW 300 kitz  *SWP S0 ws  ATT 20 @B

Figure 5-24 OBW measurement screen

Jan 12/96
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8. How to measure transmitter test

®§ Measurement in CW mode

Press | FREQ and set the center

frequency of the signal under measurement.

OBwW
Press to display OBW measurament menu.
W D.0 dm A_W-ita B_8imek Tom 1790 Hov 13 0939 | il
1o #n/
R it
[ |
T VG Tines
s
i Poaromwoter
Satub
j
; \ H ! |
i i ; adil el . -
CENTER 1 B95150G 6z SPAH OO ki Dl
FREW 10 kBz VW 10 Wiz SWP 50 me  ATT 16 ol ]

Figure 5-26 OBW measurement menu

and set the percent of whole

Press

L oo e ot A pan e e

5-30 Jan 12/86
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6. How to measure fransmitter test

Setup

That sets communication types (PDC, PHS, STD OFF) which
STD

are sef at

By this setup, the measurement of RBW, VBW, Sweep Time,

etc. are set automatically.

But the setup can be changed with | SWEEP | , | SWPT

Start measurement by pressing | REPEAT | of | SINGLE

) Tue 1994 Hov 15 04952
FEF 679 e S W Tte H_BTonk THKA TA4TE oty
o 48/ -2 a8 s
I ; TR A 00 W
: : FE1iPeSi1sdeco o
User
Manusl
i Dafine
i liser
]
: J i
}mﬁ“ ol LA SR
! ; |
ENTER 1. 8951500 febr SPAH BOO KHe Feturn
BRER L mp: . W LEHe | s 3.0 s ATT 10 4

Figure 5325 (OBW measurement screen

Jan 12/96 5-31
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6. How to measure transmitier test

5-32

Measurement of ACP (Adjacent Channel leakage Power)

ACP is measured in 2 modes of TRANSIENT mode and CW mode.

At the measurament in CW mode, channei space and band width can be
set optionally, but at the measurement in TRANSIENT mode, only the
measurement that fits to the standard can be performed.

@ High speed measurement in TRANSIENT mode

Pregs | TRNSIENT | to set TRANSIENT mode.

mmmmmmmmmmm

R

ete, of the signal you want to measure with the data

knob and the step key.
Refer to page 7-81 for the dstails of set-up.

o select

mmmmmmmmmmm

Press

“““““““““““

Press| FREQ | to set the center frequency of the signal

under measurement.

Jan 12/98
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8. How to measure transmitier test

By pressing | REPEAT

started.

or | SINGLE | , the measurement is

Tue 1994 by 35 09:77 P
ADJACENT CHAMNED POWER (PDC}
fute Lavel
Hesult Set
#d jacent Channel Power
FPask Power} {Boan Power]
~106 khzr ]
=50 khz
50 kit
100 kiz
AVl Times
Frequsanoy TO310.000000 Mite
Reference Lovel @ -5.0 dBm
Attenuator 10,06 o8
Quit
Figure 5-27 ACP measurement s¢reen
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6. How to measurg transmitter test

@ Measurement in CW mode

Press | FREQ

1 1
¢ Center ! and set the center
E |
E I

frequency of the signal under measurement with ten key,

step kev and data knob,

AGP
Press ic display ACP measurement meni.
o Ton 1908 Nov 15 0905377 pcp
FE 0.0 de AWTER TH BTank mKR1THSTH B
g <8/ -8 .32 s Charna |
o Spacing
1 Specified
. i . Bk Il
Parasatar.
Solup
AN e | R R [i=z2)

| i
FXNTER 1 995150 Hir T RS M Guit
b s Ve 30 R WP BO e HET 10 ot

Figure 5-28 ACP measurement menu

| Setup
I

P

That sets the communication types (PDC, PHS, 8TD OFF)
1D

which are set a

By this setup, the measurement conditions of RBW, VBW,
Sweep Time, Channsl Spacing, Specified Bandwidth, etc. are
set automatically.

But the setup can be changed with | SWEEP |, | BWPT |,
TN S TR
t Channel | i Specified |
; Spacing ‘: i Bandwidth |
]
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8. How to measure transmitter test

return

I
Press ! Screen | and set the
1
]
1

Eull E

measurement method of carrier and adjacent channels.

i i
I §
I i
i i
i i
I i
"=

Fult  : Full sweep measuremaent
Sepa .. Separated sweep measurement

Start measurement by pressing | RepeaT | O | SINGLE
o Tue 1994 How 15 10000 0 AT
BEF <570 #n A ite WH L BOEDEG iz
0 d ~64 A1 dfim " '
! e Spacing
- fﬂ?u T Specified
: : - ‘l - Hondw i dth
: ] ) .
; bk L H Paraseter
SEEeSR SRR T
CENTER 1895150 6z SPEN 225 Wi
BOSN f kHy  RYEY G KMz ISP 5.0 Al todm

ftiacont Channal Possr  (PHS)

LINER2: -0 kHz -4, 50 48
LIMERT - 00 Kz ~TL75 98
UPPERL: 506G kitz ~74.00 &8
{PPERz: F08 kiz ~74.50 4B

Jan 12/96 5.35
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5. How to measure transmitter test

5-36

Measurement of antenna power

Press | TRNSENT | to set TRANSIENT mode.

Antenna
Power

to select the

H
Press | AVG Times | and set average times with ten key.

Press| FREQ |20 set the comununication channel or the

center frequency of the signal under measurement.

By pressing | REPEAT | or | SINGLE | , the measurement is
started.
fus 1994 Nou 15 13:54 7 Aol PR |
ATENNA PIWER (HADCY
Butc Level
Rosult det
Antenna Power !
Frame Power
AVG Tines
Paranelers Kt i
Frequency © 835, 09000 MHz
Reference Lavel @ 0.0 dBa
Attenuator o154 B
[REF LEVEL )
.8 dBm I it 1

Figure 5-30 Antenna power measurement screen

Jan 12/96



3465 SERIES OPERATION MANUAL

Jan 12/96

8. How to measure fransmitter test

Measurement of leakage power

Measure the leekage power at Carrier OFF,

Press] TRNSIENT | and! STD  lio geta

communication type, a link, etc. of the signal vou want to

measure.

Refer to page 7-81 for the details of set-up.

CAUTION/

When the setup is combined as follows, the leakage
power cannot be measured,

Communication type Link Signal Type
PDC DOWNLINK
NADC DOWNLINK
PHS e Continuous
PfessE return if Power Ef Carrier OFFi 10
: % S :‘ E Power |

. . i i 1994 Mo 35 09:38 U0 OO |
HEASUREMENT PARAMETER {Setup in the STBY
ko Leveld
Zrandard Set
Type DOMX i
Link ¢ HPLINK il
sE e
Syne Twpe DM OSYNG YORD { } L EAT
Cadec TOFILL 8AfE EXT Trig
31
Heas Mode o1 BIRST > ‘:W
Erigger Setirca TOMnT i
Raot Myquist Filter ¢ 1H
1
B ave Times
Pacaseter fnley i :
Froguenny LE1G. DOOGG0 HHe
Raforence level @ -5 G dBn
Attamuator L+ s -1
Buld

Figure 5-31 Leakage power measurement meny
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8. Mow to measure transmitter iest

5-38

Press | FREQ and set the communication channel or

the center frequency of the signal under measurement.

t
Press | AVG Times |
H
i
1

and set the average times with ten

By pressing | BEPEAT

or SINGLE

started.

, the measurement is

Tooe

1ink

Sene: Fyper
Codee

Heas Hode
Trisger Scurce

Frey Heas Range
fute Lavel Set

Paregter Ertry
Frogquency

Attenyator

Refersnce Leval ©
toi0.6 a8

bon 1996 Jun 10 15102 M Yrancient |
Wensyremvet Paraneter {(Setup in the S

B S

L UL THK

T NI WaRD
: FIRI RATE
UL BRST
TR

Root Myauist Fitter : I

© HERMAL
B 2 3

LA O0DIGDO0D Bz

0.0 dBa

(SBAGRAFD}

Wave Form
Frigaer

Specirim
B/ P S

Herdu ok o
Aosuracy!

Trapstar
Gate/Datn

M5 {rons
Tining

U

Figure 5-32 Leakage power measurement screen

CAUTION /

The measurement range of ieakage power at Carrier OFF

is under -30dBm.

Nov 1/98




R3465 SERIES OPERATION MANUAL

6. How to measure transmitter test

B Measurement of symbol rate

Jan 12/96

Press | TangienT | 1o display TRANSIENT measurement

maenu.

o e e o v o

Press and set a communication type or a

link, etc. of the signal you want to measure.
Refer to page 7-81 for the details of set-up.

Transfer

i

Presg | retum
) Rate/Data
1

i 1
Press! AVG Times | and set average timas with ten key.

 lon]forr]

Press| FREQ | and set the communication channel or

the center frequeancy of the signal under measurement,

By pressing | REPEAT | OF | SINGLE | , the measurement is

started.
Tup 19794 Hov 15 14100 NT{&E{F
EIT 1RO R BT (PHS)
futn Laval
Sat
arsfer Rats Error
AVE Times
Paaotors i
Froguency © 1 B95I5000G BHz
Reference Lovel © 0.0 (Ba
fttomsator e d
CENTER
1.895158000 GHz it 1

Figure 5-33 Symbol rale measurement screen
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R3465 SERIES OPERATION MANUAL

RECORD AND OUTPUT

The record and output of the measurement data and the

setting are described in this chapter.

CONTENTS
1. Record to the Memory Card .. ... ... ... §-2
2. How to Qutput to the Printer .. ... ... .. 6-12
3. OQuiputfor Plotter ... ... ... ... ... .. 6-17
4., QuiputtotheFile ... ... .. ... .. ... 6-21
5. Setup for the Target Device

of the Screen Data Qutput .. .. ... ... 6-24
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1. Record to the Memory Card

The memoaory card is used in this instrument as the media in which the current set condition and the

waveform data are stored. The features of the functicns of the memory card are as follows:

e The memory card is adapted to the PC card guide line Ver 4.0 of the Japan Electronic Industry
Development Association (JEIDA) or to PCMCIA Release 2.0 of the United States of America

standards,

& There are two slot memory card drives and the two memory cards can be used simultanecusly.

B Usable Memory Card

® Adapted to JEIDA Ver.4.0 or higher { 68 pin two piece connector).

TYPE1

® (Only the following Memory types are permitted.

Common memory © SRAM

Attribute memory  ©  Any one of the SRAM, EPROM, MASKROM,
EEPROM, OTPROM or flash memory is all

right.
& Formatting
MS-DOS format.

Corresponding to the various kinds of memary size.

CAUTION

Only the memory cards thal are adapied io the PC card guide line
Ver 4.0 of the Japan Elecironic Indusiry Development Association
{JEIDA) or to PCMOIA Release 2.0 or higher of the United Staies of
America standards are permitted. Uze the memory cards only afier
making sure that those are adapted to the standards as above. See

the page A-21 for further information.

6-2
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B Memory Card Specifications

1. Record to the Memory Card

Table 8-1 Memory Card Specifications

Specifications Memory Card
Connactor 88 Pin two Piece Connector
Interface in accordance with JEIDA Ver.4.0
Dimensions 54 (Width) X 86 {Length) X 3.3 (Thickness)
mm

Operating Environment | No condensation

Operating environment: 0 to 565°C
Storage environment: -20 to 80°C
Ralative humidity: L.ess than 95%

Write protect

Switching ON and OFF by the switch,
it is impossible to wiite if set o ON,

B Conienis of Storage tc Memory Card

Jan 12/96

The followings are the contents that are
card.

able to be stored in the memory

& Sot condition of the display screen

& The trace data and the table data

They are stored when each functions are set to ON and when they are

A e o g

} ltem

B e e o e e e et

Trace data AB
Connection factor
Limit line 1

Limit line 2

e & @ @
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1. Record to the Memory Card

Note on Handling the Memory Card

e Keep dust out from the hole of the connector.
It causes defective contact or damage of the connector.

# Do not touch the connector with a material like a metal needle and so
on.
It may cause the static electricity destruction.

® Do not bend it or give a shock on it.

® Keep it away from water.

5-4 Jan 12/96
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1. Record to the Memory Card

B Insertion and Ejection of Memory Card

Jan 12/96

— Drive lamp for B drive

— Eject button for B drive

\ Drive B

N

A
-y

0]

&

7 {

2 bive /

Eject button for A drive e

~  Drive lamp for A drive

Figure 8-1 Drive Slot for Memory Card

The drive slots for the memory card are on the right upper side of the

front panel.

Insert the memory card with the printed side up.

The drive lamp is turned on with yellow color when the
memory card is inserted,

Whan the memory card is ejected, press the eject bution
anly after making sure that the drive lamp is tumed on
with yellow color.

CAUTION !

The drive lamp is turned on with red color when the card
is given access. Do notf press the eject buiton o efect the
memory card when the drive lamp is red.

In the case that the memory card is ejected when the
drive lamp is red, the data in the memory card is not
guaranteed.

6-5
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1. Record to the Memeory Card

B How to initialize the Memory Card

6-6

Use the memory card that is not yet used only after initializing it.

Tum the write protect of the memory card to the side of
OFF.

WARNING ¢
Every data will be erased when the memory card that
have the stored data is inilialized again.

Insert the memory card.

SHIFT SAVE i

Press & || RCL and |
1

|

{ !

i 1
Press | i or

H |

3 i

i i

initializing of the card that is inserted intc each drive.

When the dialog box is appeared on pressing each key, select
“Confirm” by turning the data knob and press data knob to
exacute the nitialization.

Confirmation

Format Memory Card-A7

Confirm 1 ! Cancel J

In the case of not executing the initialization, select "Cancel”
and press the data knob.

CAUTION

The key operation on the panel is prohibited on
executing the initialization.

The time ihat the initialization needs is different
according to the capacity of the memory card, bul at the
end of the inilialization the indication of "Confirmation” is
disappeared. Furthermore, the memory card should not
he ejected in executing the initialization.

Jan 12/98
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1. Record to the Memory Card

B How 1o Store into the Memory Card (Save Function)
CAUTION f

1. In the case that the dala in the trace A or B is to be siored, set
the trace mode in VIEW before execution. The waveform data
cannol be stored in WRITE or BLANK mode.

2. In the case that the prepared table dala is to be stored, execule
after setting the function in which that data is vsed in ON.

"Sefect lftem” is "Default” in both case of 1 and 2. Furthermore,
each flem can be selected optionally by “Select Hem™,

T e ey

SHIFT SAVE ! H
1 1
i i

specify the drive of the memory card.

The drive A is on the lower side and the drive B is on the
upper side,

{
I
Press :
l
i

The screen shown in the Figure 6-2 is displayed.

o e e e, B 3004 Hov 15 17258 [T T
PEF 600 die AEeiie H_HTank
10 i

Save

fisd

Hep/Tile

ftar
: litie

t EHH‘.V A GG GE SPAM 800 GHy
SR D Ml VW D M W L0 ms AT G A e e ita
Protect

438277 hules fres)
<0 Eite Irdarwmabion »o>

i Pal (HE: /3¥RCL

FHL_G00,

D#st £ L1005 AT a5 |1
1 _807 DAt THEE Lytes waed [
Lr 08 hat Setup: H o
51E o0, b e B L. i
FHE 610,081 Limit tine: B g Renage
FHE ot DAl wit tine: I, 174
P1LE 012 0A1 Lossireq: [ ] !

PV o683 had G Eactor fETd
FEE 0 DAl

retwrn

Figure §-2 The Menu Screen of Save Function
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1. Record to the Memory Card

6-8

Move the objective file by the step key or by the data
knob 1o the position of the cursor to specify the file.

In the case of making a new file, move the last line of the file
list to the specified cursor,

to siore the set condition into the

memory card.

The file name is created automatically just on saving.

Jan 12/96
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Jan 12/98

1. Record to the Mamory Card

How to Call from the Memory Card (Recall Function)

SAVE
Press RcL |and

Device
RAM

[ e ]

mmmmmmmmmm

i
i to specify the drive
i
i

of the memory card.
The drive A is on the lower side and the drive B is on the

upper side.
| Rocal |
ecal
Press | . L
| File t
|

. N o Tue 1994 How 15 1753 ~ .
HET AT TR Recsil File
10/
— Recall
VVVVVVVVV List
Reg/File
FURR 4.000 Gz o SPAH E.00 GHx
R 5 Mz VOW 5 Mz SWP 120 ms adT 10 4B ~
418277 byles free)
YTi7 UOG Pt <4 File Information »»»
1.006. FILE_605, DAT BG4/11/15
FILT 007, paT F005, Al S
FHE_008.BAT Selup:
FILY _009.8AT Hace -
FILE_010. 847 Li N
FILE_011.BAT it Line: |
FILE_O12.80T 155 Freq:
FILE 013,047 CORRE Factor [ TN
FTLE_OTd. BaT ) T return

Figure 8-3 The Menu Screen of the Recall Function

Specify the file by the step key or by the data knob.
i
Press i 10 call the set condition of the
1
i

specifiad file.

CAUTION ¢
in the case of recalling only the data of the trace 4 or B,
set trace in VIEW A or B before executing the recall.
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1. Record to the Memory Card

B Back Up of the Memory Card

& Life Span of the Back Up Battery

The SRAM card contains a battery. The life span of the baltery depends
on the static elsctrical current consumption.

The static electrical current consumption increases as the increase of the
memory capacity and the life span of the battery is shortened as a resuit.

WARNING ¢

The life span of the battery is shortened when the memory card is
left at the place in high temperature. Eject the memory card from
the instrument when it is not used.

@ How to Back up the Memory Card
It is possible to back up the memory card (all copy) when exchanging the
battery by using the two drive siots,

Insert the memeory card to be backed up into the drive
siot A and the memory card that has the same capacity
to be copied all the data into the drive B.

SHIFT SAVE
Press the kays in order of g | RCL |

3 i

Setwp {gng | OOV |
1

| I

| ]

The following Gonfirmation message is displayed.

Confirmation

Copy Memory-Card A to B?

Confirm Cancel

6-10 Jan 12/96
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Jan 12/96

1. Record to the Memory Card

Select "Confirm" by the data knob or the step key and
press the data knob to execute the ail copy.

In case of not executing the all copy, press the data knob after
selecting "Cancal”.

CAUTION ¢
it is impossible to copy ali when the capacily of the
memory is different.

@ How to Exchange the Battery

CAUTION /

When exchanging the battery, ali the data that is stored in the
memory card iz cleared off.

Exchange the baffery afler copying the necessary data to ancther
memory card,

The method of exchanging the battery of the memory card is different
according to the manufacturer or the capacity of the memory card 1o be
used. _

Follow the process that is described in the user’'s manual of the memory
card to be used to exchange the battery.
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2. How to Output to the Printer

This instrument can output the screen data to the printer that is equipped with the parallel interface
based on the centronics standards by using the PARALLEL port on-the back panel (Graphic dump).

CAUTION ¢

1. Connect the cable after turning oiff the switch,

2. Depending on the kind of the printers to be used, there are
some that does not begin the initial operation uniil ihe
instrument is powered on.

3. The data that is output from this instrument is monochrome. i
does not oulput in color even it it is connecied with the printer
corresponding te the color mode.

4. The resolution of cutpuf is 180Dot/inch. The stripes will appears
when the printer with its solution is not the integral times of
18GDetlinch is used.

5. Check the control code of the printer to be connected. Then,
set the corresponding code (ESC/P or HP PCL) to the analyzer.

Connectable Printer

This instrument adopts ESC/P (Epson Standards Cord for Printer) or HP
PCL as the control code for the printer, so the printer corresponding o
ESC/P or HP PCL is able to be connected.

The recommended printers that are able to be connscted to this
instrument is shown in the Table 6-2. Furthermore, the cable that
connects the instrument with the printer should be the type designated by
each manufacturer.

Table 6-2 Recommended Printer

Name of Manufacturer Type Name
SEIKO EPSON Mach Jet Printer series
Hewlett Packard HP DeskJetb05J Plus
Hewlett Packard HP DeskJaetsS00 series

6-12 May 10/96
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2. How to Output to the Printer

Specification of the Output Form

The ouiput form iz monochrome data, but the printing mode is able 1o be
selected from the three types shown in the Table 6-3.

Table §-3 Printer Qutput Format

Type Printing Mode

Gray Four gray scale A4 full size  Landscape printing

Mono S No gray scals A4 half size  Portrait printing

Mono L No gray scale Ad full size  Landscape printing

CONFIG
Press the keys in order of » | copy | and
P TTTTTS
! Printer 1
| ;
e
The foilowing dialog box appears.
Printer

Copy Mods : Gray i i Mono & H Mono L I

Printer Command : ESC/HP HP PCL

Memuy Print : ON OFF

Select one of "Gray/Monge 5/Mono L” by turning the data
knob and press the data knob to specify,

The printing examples in each printing modes are shown in
the Figure £-4, the Figure 8-5 and the Figure 6-6.

Select ESC/P or HP PCL depending on the control
command of the output printer, then press the data knob
1o set that.

Select ON if soft menu is necessary for the output, if not
then select OFF.

CAUTION ¢

if the power is turned off after the setting is ¢hanged and
the dialog box is stili being displayed, the setting is
ignored.

May 10/98 6-13
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2. How to Qutput to the Printer

AdPaper Side
Figure 6-4 Printing Example in the Printing Mode "Gray”

H &
e:3 : 3
3 ! i
g H P
Fa !
= "
571 T8
i i
i Eiel ] '
& ik E
2 i 3
. 5
o i H
i %L
&
Zg
EEL
LS i
2 i k)
& ; %
| =
i M
‘ | to i
L — -
§ o
i~ P Y - H 3 (it
gy =p il IR
Ak 3 N G
B

AdPaper Side
Figure 8-5 Printing Example in the Printing Mode "Mono 8"
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2. How to Qutput to the Printer

....... Copy Config

REF 0.0 dia a_Write B_Blank
10 48/

Printer

f \ Piotter

L1 File
Printer
Printer Command : P

Henu Print : BT .
E |, 4 LY
R Copy
Cancel
] Copy
CENTER 30,00 WHz shal 15.00 MHz Device

| RBY 300 kHz YW 360 kHz  SWP 50 ms ATT 19 dB

AdPaper Side
Figure 8-8 Printing Exampie in the Printing Mode "Mono L7

TR G0 W
B T

[TEE ]

ey

T &G D BE el 9

B

AdPaper Side
Figure 8-7 Printing Example in the Menu Print "OFF”
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2. How to Cutput to the Printer

B Output to the Printer

6-18

The output to the printer is started on pressing the "COPY" key. The
output data is the data that is displayed just when the "COPY" key is
pressed. It is possible to operate the panel keys after starting the output.
(It does not need to wait the end of printing.) And the output data is not
affected by operating the panel keys in printing.

CAUTION f

1. it needs about one minute for printing. (I is different according
to the printer to be used and the printing mode.)

2. The printing demand is ignored even if the "COPY" hey is
pressed again in printing,

May 10/96
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3. Output for Plotter

The screen data can be output to a plotier is adapted the HP-GL which is communicated by GP-IB
interface of the Spectrum Analyzer.

CAUTION !

1. Conneci GP-IB cable after AC power turned off,

2. Read the manual of the plofier to be used,

3. Dialog box, list display (Multi-marker list and other), characters only display Measurement
parameter set and other} and graphic display (Graphics of the modilation anaiysis and
other) cannot be plotted.

Avallable plotter

The Spectrum Analyzer becomes available 1o interface the plotter is
adapted the control command set of HP-GL (Hewlett-Packard Graphics
language).

However, GP-1B interface.is not strictly for the interface standards,
therefore, it is necessary to check the actual interface operation.

Listed plotters in the following table checked for the operation by
ADVANTEST.

Table 6-4 Operation tested piotiers by ADVANTEST

Manufacturers Model name
ADVANTEST R9833
Hitachi Denshi B82-XA
(Note) Set all of 4 pens to the pen slot.
Hawlett Packard HP7A70A, HP7440A, HP7475A and
HP7550A,

Setup for the plotter

Setup listen only or 0 to 30 for the plotter address.

Some plotters need more satup in addition to the setup of the address, if
it is necessary then read manual for detaiis.

Set Ad size paper in landscape orientation on the platter.

May 10/98 6-17
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3. Output for Plotter

B Setup for the plot format

5-18

SHIFT . _GONFIG
Press the key in order of @& | | COPY and

___________

mmmmmmmmmmm

Following dialog box is dispiayed.

Plofter

Copy Mode  :| ALL || TRACE |
Division ERIENIEN
Locate Mode 1| AUTO | [manUAL |

Location :1 Upleft UpRight || LowLeft gLowRight

GPIB Mode :‘ TALK ONLY E;C\DDRESSABLEI

Ploiter Address ;

Rotate data knob, select desired item and set it by
pressing the data knob.

Copy Mode: ALL  ; All of the data on the screen is piotted.
TRAGE ; Only wave form on the screen is

plotted.
Division 1 : The plot is carried out to the fuil size of
the paper.
2 The plot is carried out on the two part split
sizs.
4 ; The plot is carried out on the four par
split size.

Locate Mode : AUTO; Location can be moved
automatically.
At the two part split size.
Left—Right—left
At the four part splt size.
UpLeit—UpRight—LowLeft—
LowRight—UplLeft

May 10/96
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3. Qutput for Plotter

MANUAL ; Location cannot be moved
automatically.

Location : Piot is set for the split plot.
GPIB Mode : TALK ONLY  ;Talk only mode is set.
ADDRESSABLE ; Addressable mode is set.
Piotter Address : When addressable mode is set for the
Spectrum Analyzer, specify the address of
the connected plotter.

Moreover, also specify the same address
for the connected plotter.

& Output to the plotter

Press COPY key then output to the plotter is started.

The output data is the data of the display at the @ime when COPY key is
pressed.

Operation of the panel key is available after output is started.

{if is not necessary to wait after the completion of plot.)

Even if the panel key is pressed during plotting, but the output data in not
changs.

Note
Even if COPY keay is pressed again during plotiing but this plot
reguirement is omitted,

B Cancel for the plot output

___________

SHIET CONFIG :
it the key in order of @ |  CoPY |and |
]
1

mmmmmmmmmmm

Plotter are pressed then plot ouiput is canceled.
However, if the plotter has the buffer memory then the stored data in the
buffer memory is plotied.

May 10/95 6-19
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3. Qutput for Plotter

Table 8-5 Plotter paper size

Plotter model Paper size
HP7470A A4 (IS0 A4)
HP7440A Ad (IS0 A4)
HP7478A MET Ad (IS0 A4)
HP7550A MET Ad (ISO A4)
R9833 A4 Landscape

TableTable 6-6 Assignment of the plotler pen

Pen .
Paper size
number
Pan 1 Frame
Pen 2 Marker and characters
Pen 3 Trace A
Pen 4 Trace B
Pen 5 Display line
Pen 8
Pen 7 Windows
Pen 8 Limit line

6-20 _ May 10/96
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4. Ouiput to the File

The screen data can be output o the memory card in the bit map file format which is adapted by
Microsoft Windows.

CAUTION £

Lrive lamp indicates the red color during accessing for the memory card.

Do not gject the memory card during drive lamp indicates the red color.

if the memory card is ejected during drive lamp indicates the red cofor then the data in the
card does nof ensure,

Specifying the data ouiput

CONFIG
Press the keys in order of , COPY | and
P T
! File !
1 |
{ |
LA
Following dialog box is displayed.
File
File Format : BMP
Copy Made : ] Color } [ Gray H Mono ]
Compression : ] QFF [ ! ON ]
File No, : 001 Filename: AIMGADVO01. BMP
Auto Increment OFF ON

Select desired item by step key and set the data by
keypad or knob.

Copy Mode: Color ; Color bit map data is output.
Gray ; Bit map data of monochrome with 4-
step gradation is output.
Mono | Bit map data of monochrome without
gradation is output.

May 10/98 5-21
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4. Quiput to the Fils

Compression : OFF ; Bit map data is not compressed and is
outpui.
ON ; Bit map data is compressed and is
output.

CAUTION {

i the compressed bit map dala is displayed using by the
graphic view of the application sofiware on the personal
computer then it needs to have decompression function.
Some application software does not support for the
compressed bit map data.

in this case, use non-compressed bit map data.

Fila No. : Nurnber (3-digit) of the file {0 be output is
set.
File is ouiput by the file name which is
displayed at the right-side of the set
number.

Auto Increment @ OFF ; File number is not updated.
ON ; File number is updated
autornatically.

B Ouiput to the file

5-22

When the data is output to the A or B drive, press COPY key then it is
started.

The output data is the display at the time when COPY key is pressed.
Operation of the panel key is available after output is started.

{it is not necessary to wait after the completion of output.)

Even if the panel key is pressed during outpuiting, but the output data is
not changs.

Note
Even if COPY key is pressed again during outputting but this output
is omitied,

File is output to the AMG directary in the selected drive and the file nama
is ADVxxx with extensions {(xxx is a file name).

The AMG directory is created automatically.

Extensions of output file is shown in the following tabie.

Table 6-7 File extension

Compression Extensions
OFF .BMP
ON RLE

May 10/96
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B Cancel for the file output

B File size

SHIFT CONFIG

If the key in order of & | | CopY

then file cutput s canceled.

4. Output to the File

o i oy

and

___________

Screen data in the bit map fils is output then the file size becormes as

shown following table.

Table 6-8 Qutput File Size

Copy Mode | Compression File size (kbyies)

OFF 300

Color
ON 30to 70
OFF 160

Gray
ON 30 to 70

Mono OFF 38

CAUTION !

File size of compression ON exceeds the values in the above table
because of the compressed files size vary by dispiayed data.

5-23
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5. Setup for the Target Device of the Screen Data
Output |

Printer, ploiter and memory card can be selected for the target device of the screen data output.
Setup of the target device.

Setup of the target device

SHIFT CONFIG
Press the key in order of ) COPY |and
oo
i Copy !
E Cancel i ‘

Following dialog hox is displayed.

Copy Device

Printer

E lotter

A

B

Select deslred ltem by data knob and press the daia
knob for setup.

Printer : The data is output to the printer.
Plotter : The data is output {o the plotter.
A : The data is output to the memory card of A drive.

B : The data is output to the mermory card of B drive.

6-24* May 10/96
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FUNCTION DESCRIPTIO!

This chapter explains basic and applied functicns.

me

nu list, see Section A.3.
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1. Functions of Fundamental Keys

AR EXTRY B
CALl

SN EGIOIOICS)
Com]) O @ @0
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Figure 7-1 Functions of Fundamental Keys on the Front Panel

B Center Frequency

FREQ

7-2

CENTER| C
20 PO MH - -

T

Center frequsncy

Figure 7-2 Center Frequency Display

Seis the centsr frequency setling mode.
Pressing this key enables data eniry and dispiays center
frequency data on the screen.

Frequency range

A3463 : 0 to 3.0 GHz
R3465 : 0 to 8.0 GHz
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Table 7-1

1. Functions of Fundamental Keys

Uisplay Resolution of Center Frequency

1 MHz
100 kMz
10 kHz
1 kHz
100 Hz
10 Hz

1 Hz

1 Hz

Display Resolution of Center Frequency
' Span = 1000 MHz

1000 MHz > 3pan 100 MHz
100 MHz > Span 10 MMz
10 MHz >  Span 1 MHz

1 MHz > Span 100 kiHz
100 kHz > Span = 10 kHz
10 kHz > Span & 2kHz

Span = QHz

MNMote
Higher resolutions are rounded off in the displayed.

& Explanation of Center Frequency Menu

i

7

Sets the center frequency setting mods.

~~~~~~~~~ - Sets the start frequency setting mode.
Start t Frequency range
1R3463 : 0 to 3.0 GHz (Initial value is 0 Hz.)

[

Stop | Frequency range
tR3463 1 0 to 3.1 GHz {Initial value is 3.0 GHz.)

REF 0D e
i in

5TOP

EEed

L

STUR 8,000 Gz

BIART 0 Hr aore 12
W S Mbp L NUW S MRy SN0 me ALY 38 G
Figure 7-3 Start/Stop Frequency
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1. Functions of Fundamental Keys

7-4
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When MANUAL is selected, step size of the center
freguency can be set. In MANUAL, data can be
entered and the step size data of the center frequency
is displayed on the screen,

in AUTO, the step size is set 10 1/10 of the frequency
span.

When ON is selected, an offset frequency can be set
in the range of 0 to 100,000 MHz. If a vaiue less
than the display resolution is entered, it wili be
replaced with the value of the display resolution.

Center frequency (displayed)
= Center frequency (set) + Offset

When OFF is selected, the offset is canceled.

Displays menu on the foliowing page. {(Only R3465)
This menu item is not provided to R3463.

Adiusts a tracking between the sweep frequency of
the preselector embedded in the input part and the
sweep input frequency in the input frequency range of
1.7 o 8.2 GHz.

When the base band frequency (0 10 1.7 GHz or 0 to
3.0 GHz) is in the set frequency range, this function
does not operate. And neither in EXT MIXER.

Automatically adjusts the tracking of the

i
AUT_O i preselector so that the signal level
Peeking | indicated by a marker is maximum. Use
“““““““ “ this function after positioning a marker
near the peak of a desired input signal.

Manual T It is possible to adjust the tracking of the

' I preselector manually (with ten keys, a data
Peaking 1| knob and step keys).

Switches the value of lower iimit frequency which
operates preselector.

i 1.7G is selected, the preselactor can be used from
1.7GHz, and if 3.0G is selected, it can be used from
3.0GHz. The initial value is 1.7G.

Returns 1o the menu on the previous page.
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Frequency Span

B e Frequency Span

Figure 7-4 Frequency Span

SPAN Sets the frequency span ssting mode.
In this mode, data can be sntered and frequency span
data is displayed on the screen.

Table 7-2 Display Resolution of Frequency Span

Display Resolution of frequency span
10 MHz Span > 4000 MHz
1 MHz 4000 MHz = Span > 400 MHz
100 kMz 400.0 MHz = 3pan > 40.1 MHz
10 kHz 40.66 MHz = Span > 2.61 MHz
1 kHz 2000 MHz & Span > 401 kHz
100 Hz 4000 kHz < Span > 20.0 kHz
10 Hz 2000 kHz & Span > 2.00 kkz
1 Hz 2.000 kHz = Span
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1. Functions of Fundamental Keys

7-6

& Explanation of Frequency Span Menu

a

R3463:

Automatically sets the 1.5 GHz center frequency and
the 3 GHz span.

3465

Autoratically sets the 4 GHz center frequency and
the 8 GHz span.

The frequency is fixed to the center frequency. The
analyzer operates as a tunsd recaiver,

The horizontal axis becomes a time axis. The center
frequency resolution is determinad according to the
set resolution bandwidth.
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B Reference Level

——

Reference level — | REF LENVEL
(Initial value = 0 dBm) AL HBM

i TS
|
R M

Flgure 7-5 Referencs Level

& Explanation of Beference Level Menu

LEVEL Heference lavel can be setl in the range of -105 dBm
o +60 dBm.

CAUTION !

The reference fevel is resiricted by the input
attenuator that is in MANUAL or by the selling
value of Min ATT and iis sefling range may be
narrower than the range from -105d8m to
+50dBm.

o e a o e

i The vertical amplitude scale can be set from 10 uB/div
! to 0.5 dBidiv.
i
H

B TR}
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1. Functions of Fundamental Keys

Returns to the preceding menu.

““““““““ “1
]
10dB/DIV | Sets t0dB/div.
i
"""""""" 3
5dB/DIV 1 Sets 5dB/div.
I
--------- :
2dBDV | Sets 2dB/div.
3
~~~~~~~~~ :
1dBDIV | Sets 1dB/div.
i
~~~~~~~~~ |
0.5dB/DIV | Sets 0.5¢B/div.
wwwwwwwww :
I
return !
i
4

Reference level data are indicated in voltage on the
screen.

Since conversion is made from a dBm unit scale,
some slight error can arise.

Displays data between ¢ V and REF level
inearly. Data are displayed in (REF
tevel/10)/Div form.

PO

! Data display is scaled up twice on a base
! of REF level. Data are displayed in (REF
j level/20)/Div form.

| Data display is scaled up five times on a

' pase of REF level. Data are displayed in

! (REF level/50)/Div form.

! Data display is scaled up ten times on a

I base of REF level, Data are gisplayed in

' (REF level/100)/Div form.

- e

Returns 1o the preceding menu.

Jan 12/96



R3465 SERIES OPERATION MANUAL
1. Functions of Fundamental Keys

Units i The units for the reference level, the display line and
i the marker level can be selected from the following
I menu.
————————— -
|
T i
b dBm !
! |
i 1
br o i aa e -
[T ]
| BTV d4Bm +47 dB
E
S 3
dBaV. 1 dBm +107dB
hm—-—-wm--nmw-u_m;
. -
dB.Vernt | gBm +113 dB

3

dBpW | dBm +90 dB
i
1

dim

10 g mW

ievel can be set in the range of 0 to £100.0 dB in
logarithmic (dB) scale only.
When OFF is selacted, the offset is canceled.

¥
Ref Offset | When ON is selected, the offset fevel of the refersnce
]
]
1

__________

Reference level (displayed)
= Reference level {set) + Offset
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1. Functions of Fundamental Keys

B Resolution Bandwidth (RBW)

Tue 1994 Hov 15 13:52 7 Morker
REF 0.0 diw AW ts H_Blank WKA 203 iz
1o d8/ 1.08 48
Morms| PR
DELTA MER
27D TRKHZ

]
el
et

g SR

1 H ]

SREW 300 Hz

CENTER 30,00000 MWhz SPAN 28.00 kHz mora 1/3

VEW 300 M  SWP 450 es  ATT 10 &

Figure 7-6 RBW : Maximum IF Bandwidth which can separate

two Signals

When BBW is set very narrow, the resulting spectrum ig also very fine in
detail and has increased resolution of the spsctral components. Thus, it
is possible to separate a signal from neighboring noise, or two closely
spaced spectral components.  But as HBW is decreased, it takes an
increasing amount of fime to sweep through the same freguency range. if
the sweep speed is too fast, the signal level measured at each frequency
drops and an UNCAL message appears on the screen.

BW

e o A

RBW can be set from 300Hz 10 5 MMz (from one to
three step). Initial setting is AUTO and an optimum
RBW is set corresponding to the frequency span. (In
the case that RBW is set in 260Hz, the accuracy of
the band, the accuracy of the level and the noise level
have no regulation. The display image is "!RBW
200Hz" in this case.)

Sets RBW ratio corresponding o the span.

When RBW is set to AUTO, RBW is automatically set
corresponding to the span at the ratio specified here.
The ratio can be set from 0.1 1o 0.001.  Initial setting
is 0.01.

i e

Resets RBW 1o the initial setup state,

e e o o m

Returns to the preceding menu.
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B Video Bandwidth (VBW)

S Tue 1994 Hov 13 14:88 77 | avel
REET45.0 i AW Tte B _Bisek -
Ko an/
. . da/div
REF LE*‘VEL ;
H
IR g
i
; ! L inear
o
? .
o Urits
i 5 ! i H
(N
i i
CENTER 1.00090 Gite sPal 20,00 Wit
{BEW 300 ke VHY 300 WMo 5450 ms  ATT 10 dB

Figure 7-7 VBW = 300 kHz

----- Fue_ 4994 Mo 15 1410 7T R
REF U500 e A Wite B_dTank

N
VB R

ENTER 1.000600 GHz SPaM 20 60 HHz AL Auto
R 300 kHz  sYRW 3 R S 50 ms AIT A0

Figure 7-8 VBW = 3 kHz

VBW is used to average the input sigral to reduce the noise on the signal
or 1o reduce the noise floor. This can be useful when searching for a
signal buried in noise, etc. Noise averaging is done by low pass filtering
the signal. S/N ratio is improved by approximately 10 dB,

Ta do this noise averaging most effectively, VBW must be chosen based
on the RBW seiing. (Generally, a VBW of 1710 or less of the ABW is
desirable.)

If the VBW is set too narrow, the spectral levels measured will decrease
from their true values because of the low pass filter time constant and
UNCAL message will appear on the screen. In such a case, increase the
sweep time.
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BW
! VBW 5 VBW can be set in the range of 1 Hz to 5 MHz{1-3
ML | | step). Initial setting is ALUTO, RBW = VBW.
:h __________
I
o o i o s s
VBW : REBW Sets VBW ratio corresponding to REW,

When VBW is set to AUTO, VBW is automatically
operated according to the span at the ratio specified

here.
The setting value is 1,3 step from 3 to 0.0C3.
The initial setting valus is 1.
“““““““““ i
Set Default ! o
' Resets VBW 1o the initial setup state.
] i
SR
| . ]
1

Returns to the preceding menu.

Bt s ums man e m em o e o

| Pressing this softkey sets all of the coupled functions
| (RBW, VBW and SWEEP TIME) to AUTO based on
| the current span setting.

__________
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1. Functions of Fundamental Keys

input Attenuator (ATT)

ATT is used to protect the instrument input section from damage; to
attenuate the input signal amplitude o a level where it can be measured
easily, and finally to reduce undesirable distorlions that could affect
measurements.

ATT can be set in the range of 0 to 70dB. Howevar, the value less than

-
the | Min ATT |cannot be set,

Initial setting is Auto (10 dB). In AUTO mode, an optimum attenuation is
automatically set depending on the refarence level.

ATT

[ e e s

Minimum attenuation value is set in the Min. ATT
menu for Auto and Manual range. The minimum
attenuation value is limited to 10dB, so, 0dB cannot be
set for Auto range.

For manuai attenuation, 0dB range can be set.

When Defaull is selected, the minimum ATT is set to
10 dB.

This function is used to protect the input from damage
and to minimize errors with level and distortion
measuremants.

Exampie ;

2 For the level measurement, set Min ATT so thai
the mixer input level will be -10 dBm or less.
{(Min ATT Z Signal level + 10 dB)

e When distortion is measured, set [Min ATT=
Signal levet + 30 dBI.
In case of R3465 under the frequency where the
preselector operates, set [Min ATT = Signal level
+ 10 dBl.

Set Default '+ Hesets Min ATT as the initial setup state.

[
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B input Key

i

! Sets the offset of reference level in the range from 0
i to +£100dB.
1

Display reference level
= Reference level (set value) + Offset

Example :

This function is convenient when a fixed attenuator is
connected to the input for measuring a high power
signal.

For example, when +30 dBm signal is measured with
a 20 dB fixed attenuator inseried, screen display
becomes +10 dBm. When the offset of reference
level is set to " +20 dB", +30 dBm can be read for
the measured signal.

The level correction is executed for each specified

4

Correction |
\ frequency.

B

3

Factor

]
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B Correction Factor Function

Jan 12/98

INPUT | Correction

i Factor

data,
Edit

o s o o v e o

o o oo e e o

it s 0 m  p ne y

Line

1. Functions of Fundamental Keys

The corraction factor function corrects
the level in the specified frequency
range.

The maximum points of frequencies in
which the level is corrected is 51
points. The lavel to be corrected is set
in dB.

The corrected level of the not
specified frequency is calculated with
linear interpolate method.

The character "CFa" is displayed on
the left upper side of the scale when
the correction function is turned ON,

|
Correction | Selects "ON/OFF" of the Correction function.
|
|
1

Displays the sub menu o execuis the Correction table

Switches the input mode (INSERT) and
the changing mode (OVERWRT) of the
table data.

it is input in order of the frequency and the
lavel in the input mode. In the changing
mode, the data that has been input can be
changed.

Switches the input items {frequency and

correction level).

Deletes the marked lins.

Erases the correction table data.

Heturns 1o be preceding menu.
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1. Functions of Fundamental Keys

___________

Returns to the preceding menu.

< Example of the Table Data and the relationship of the ievel to be

corrected >

1. B810.00MHz
2. 850.00MHz
3. 1030.00MHz
4. 1700.00MHz
Note

4B
+0.50dB 0.5
+0.30dB=0Hz 0
+0.50dB

-~ 0.25dB 0.5

1 3
2.\
4\"_“_'
0 wipf 3GHz

1. inpul correction dala is sorted in increasing order of frequency.
2. If two correction levels are set for the same freguency, a first-
sef correction level is effective. {in the example (1} the
correction vaiue of 12 is L1, and L1 in the example {2}.}
Further, if three or more. correction levels are set for the same
frequency, cnly the first end jast data are effeclive.

(1}

B

{2}

B

7-16

1
i2
2
i3

1
2
2
3

L1
Ly
i2
i1

i1
L2
L1
L7

i2

L] ¢—0

f1 e £3

L2
i1 [ o e ¢
i f2 f2
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2. Functions of FOEBMAT Mode

FORMAT

. s

Figure 7-8 FORMAT Key on the Front Panel

FORMAT
T
i Trace | Displays trace softmenu.
; |
3 1
o e amm m -
3
t
pooTTmS
! Trace | Displays a menu to set the detector.
| Detector i
. 4
.

Dispiay Display line is a horizontal line for comparing

]
|
line 1  waveform levels. When turned ON, dispiay position
|
i

[_on ][ ore ] can be changed with data knob, step key or ten-key.
o
Limit Line Displays a limit fine creating menu.

3
3
i Frequency data and time data are chosen according to
1 the spectrum analyzer setting.

b o

nputs a label.

Jan 12/96 ' 717




R3465 SERIES OPERATION MANUAL

2. Functions of FORMAT Mode

B Funclions of TRACE mode

7-18

The instrument provides two trace memories, A and B.

The A memory has two modes. In the Write mode, the new data from
gach sweep writes over the data from the previous sweep. [n the View
mode, waveform can be stored and displayed on the screen.

The B memory has only the View mode for storing and displaying the
waveform. Once a waveform has been stored in B memory, it can be
manipulated with any of the many built-in waveform calculation functions,
and can be used for making various waveform comparisons.

The input signal first goes through the RF/AF section. Next it is detected
with a LOG/LIN amplifier, and then converted with an A/D converter. The
digital data is then stored into the trace memory, where is can be
conirolled by the CPU, and finally digplayed on the color LCD display.

CAUTION ¢

The B memory does not have a Write mode in which the new data
from each sweep overwrites the previous memary daia.

Before performing comparison of two waveforms, store ihe frace
data into the B memory (Store B) once.

& Modes of Trace A (Does nout apply 1o ihe trace B)
FORMAT 77777777777

| Sets the Write mode.
| The new data from each sweep updates the A
i memory and is displayed on the screen.

Sets the View mode.
Stops the Writa updating operation; and holds and
displays the trace data on the screen.

e

When the View A made is set, the contents of the A
memaory are displayed on the screen,

Sets the Blank moda.
krases the frace data.

oy ———
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2. Functions of FORMAT Mode

CENTER

LUdgyigy T W aE

Trace A

{(Write mode)

Trace B
(View mode)

B e e e

Figure 7-10 Write Mode and View Mode

Max Hold A: Sets the Max Hold mode. (Not available
for the Trace B)

Compares the new data for each horizontal axis point
with the previous data on each swesp and displays
the trace data with the larger value. Thus, the display
accumulates the maximum values for each point in the
horizontal axis.

.
Press this soft key againor | Wiite A | key to
1 ]
1 I
ot

canceal Max Hold mode.

CAUTION !
Selecting this mode automatically forces the
Positive detection mode.

@ Averaging Mode {Available only for the Trace A)

Averaging can be used to improve S/N in a shorter time than video
bandwidth filtering for noise reduction.

With averaging it is possible to recover signals buried in noise, or
quantified signals with a random coemponant,

CAUTION !
Selecting the averaging mode automalically forces the Sample
detection mode.
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Tue 1994 Hgy 15 13:20
REF 0.0 dBn A_write B _Biank KR 400.02 HHz
1e dB/ ~9,35
A\
" / \\
i

[ H
CENTER 400,00 iz SPal 10,00 MHz return
RO 300 kile  VBY 300 kiz  SWP 50 ms #1710 dB

Figure 7-11 No Averaging

REF 0.0 dm A Avg B_Hiank HHR 400 .02 My
na @/ ~9.52 ditm AY6 A
) )
™ AV G L -
el eimes iy | VG A
E 1 s
/ §
\ AWE A
{ t
/ \ Singia
p/E N
/‘ N
| .
CENTER 400,00 WHy SPaN 10,60 ¥Hx ratuern
e 300 kit VEW 00 ke 59 50 ms  ATT 10 @

Figure 7-12 After Averaging 20 Times

FORMAT oo e e e -

i Starts averaging.

i The count of the averaging is displayed in the active
1 area of the screen.

! The count can be set to a value from 2 to 999 with
' numeric keys, step keys or the data knob. (The initial
¥  default is 20.)
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Setting Pause during averaging stops
averaging temporarily and displays the
averaging count at this time in the active
area of the screen.

Pressing this softkey again to set Cont
starts the averaging from the point where
it was paused,

When Cont is set, even after the desirad
averaging count has been reached,
averaging will be repeated continucusly
using algerithm 2,

When Single is selected, as soon as the
desired averaging count has been reached

the analyzer will automatically leave the
averaging and sets to the View mode.

[Averaging Algorithms]
[N = n] : Algorithm 1
Yn = Sigma/n
[N =< n}: Algorithm 2

Yn = ((N-1)Yn1)/N + YN

n: Current averaging count
Averaging count specified
¥n: Trace data for nth average

Yr:  Averaged data for nth average

Y Averaged data for n-1th
average

Sigma: Sum of all the data up to the
nth average

Returns to the preceding menu,
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@ WModes of Trace B
FORMAT e e e -

i Displays the Trace B setup menu.
| Note that Trace B does not have a Write mode. This
1 mode is used for two waveforms comgarison.

““““““““““ 3
Store B |
; Stores the Trace A data to the B memory,
S 3 and sets View B mode.
l _—
,..........._..__“._ .......2
View B i Displays the data stored in the B memory
i L as Trace B on the screen.
o B
§
pooTTe ]
| Blank B ! Erases the Trace B data from the screen
! ! and holds the data stored in the B
I 1 1 o v e i o o -
[ - 1 !
! memory untiithe | Store B~ | key is
: i i
i b e A
H pressed again.
oo
i Trace A % Displays the Trace A setup menu.
; i
o o o
1
(S
Trace Math | Displays the operation mode menu.
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& Operation modes

The data for each point on frequency axis are
compared with new data each sweep is executed, and
smaller one is stored in the memory and displayed on
the screen. Therefore, the waveform becomes the
time series trace of minimum values. [n this mode,
trace detection mode is automatically set to NEGA.

Exchanges the content of memory A with that of
memuory B.

Or exchange the content of trace A with that of trace
B.

For sach point, displays the resuft of subtracting the
value of memory B from that of memory A, The
content of memory B is subiracted from that of
memaory A or the result of sweep, and the subtraction
result is stored in memory A,

For A VIEW or B BLANK, the content of memory B is
subtracted from that of memory A, and the result is
stored in memory A, When trace A is not VIEW or
BLANK, the content of memory B is subtracted from
the result of sweep, and the subtraction result is
stored in memory A

For sach point, displays the result of subtracting the
value of memory A from that of memory B. The
content of memory A or the rasult of sweep is
subtracted from the content of memory B, and the
subtraction result is stored in memory A,

For A VIEW or A BLANK, the content of memory A is
subtracted from that of memory B, and the result is
stored in memory A, When trace A is not VIEW or
BLANK, the content of memory B is subtracted from
the result of sweep, and the subtraction result is
stored in memory A.

723
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1
:
1
| A
i A-D]_-=2A E For each point, displays the result of subtracting the
; : value of display line from that of memory A.
e The value of display line is subtracted from the
; content of memary A or the result of sweep, and the
' subtraction result is stored in memory A.
! For A VIEW or A BLANK, the value of display line is
! subtracted from the content of memeary A, and the
! result is storad in mamory A.
; When trace A is not VIEW nor BLANK, the value of
! display line is subtracted from the result of sweep, and
! the subtraction result is stored in memory A.
o ot e o otk it

return Retumns o the preceding menu.
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2. Functions of EORMAT Mode

B Explanation of Detector Mode Menu

FORMAT

[

mmmmmmmmmm

e e o e e e

Jan 12/96

-

-

-

~

Selects the normal {Posi/Nega) detection mode.

Selects the positive peak detection mode.

This mode is useful for level measurement of fine
spectrum and PULSED RF signal measurement
because peak of the spectrum can be detected
certainly. In the Max Hold mode, this mode is
automatically set.

Selects the negative peak detection mode.

Selects the sample detection mode.

This mode is automatically selected for noise level
measurement (dB/MHz) with a marker and for video
averaging mode.

Returns o the preceding menu.
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2. Functions of FORMAT Mode

B Explanation of Limit Line Menu

7-28

Note
When the limit line is displayed in the CW mode, the judgment of
Pass or Fail is carried out every measurement sample.

FORMAT

Edit

data.

Displays the sub menu to execute the limit line table

At this time, the time domain limit line table is

displayed if it is in SPAN 0 Hz and the frequency

OHz.

bt s e rm ot wve i

1

INSERT 1

. 3

3

! OVERWRT i i
1

-
I
Cursor |
Change |
1
Fm d
S K
Delete !
I Line {
1 I
e e M
b o e e -
} i
! Table |
| Init |
3 H
e .
i— mmmmmmmmmm
! returmn
H
1
1

e s i v e

1
1
! domain limit line table is displayed if it is not in SPAN
|
i

Switches the limit fine 1 and 2.

Selects the insert mode (INSERT) or the

overwrite mode (OVERWRT).

Toggles between frequency, time or level.

Delstes the ling on which the cursor is
piaced.

Initializes the table data of the imit line.

Returns to the preceding menu.
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2. Functions of FORMAT Mode

Switches absolute data display and relative data
display of the frequency data if it is not in SPAN OHz,
Switches absclute data display and relative data

Copies a data table of the limit line.

1

1

1

1

}

prommemn display of the time data if it is in SPAN 0 Hz.

: The relative data display is based on DELAY TIME
g whan DELAY SWEEP is turned ON.

|

P 3

! Y ! Switches absolute data display and relative data
' : display for the level data. The display line is a basis
] 1

L@.-iiﬁ_&"_ ! for marker relative data display.

;

B -

! . ! Shifts the entered frequency (or time) data or level
|

;

Jr roe o e s s e m vy

: Limit Line

! 1 i Switches ON and OFF the limit line 1.

o xa

R st 1

;

b ot o o e e e

v Limit Line |

' 2 1 Switches ON and OFF the limit line 2.

i ;

P e e e t

)

:- ——————————

t Copy Table

|

1

[

U U O Y

i
i
§
i
i
H
J
H
Py
| Copy Table | (Copies a data table of the timit line from 1
i 1to2 | o2
A :
¥
i
o v o e
i H
| Copy Table | Copies a data table of the limit line from 2
I 2t01 1 to.
S ;
]
H
v o o =
i H
el Returns to the preceding menu.
I H
I 3
H 4
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2. Functions of FORMAT Mode

B lLabel Function

Label input is performed for the waveform display. The documentation
text can be used for a plotter output and a memory card function.

& Labeling Procedure
FORMAT

1 i
Press the key and the| @b€l  lkeyin the
order. i

The label input screen (Figure 7-13) is displayed and a label can
be entered.

Tue_ 1984 Now 15 14:12

BEF 5.0 B AVrite B.Biank Foruat
Lo @8/ \
Trace
Trace 3
Detector
i .
Tabel EQIT Dispiay
AOVAITES
BREELEEGEERREEEREREEREE
mioipl iR ulvivixiyl 2] alb]cf dlef fluihd i} ik ———
Halnloiplqfrisitiusvgwlixivi2]. d3Eti&d (57" Linit Lina
IAHBEEERERE RN ERET NS
Labe!
EENTER I.00000 Gz SPad .06 Hhz
RBW 300G kir VoW 360 khr 5P DO ao &TT 10 48
Figure 7-13 Label input Screen
With step key and data knob, set characters.
Pressing the step key moves the cursor vertically.
Turning the data knob moves the cursor horizontally.
Pressing the data knob defines the input characters.
CAUTION /
B3
Press | . | key to sorrect or delete the input characlers.
ENTER

Press| Hz |key to Input characters.
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3. Functions of MARKER Section

Normal marker and & marker can be placed on the frequency being displayed, and the frequency and
the level data at that point are displayed.

B MARKER

Marker ON

Jan 12/96

Figure 7-14 MARKER Section Key on the Front Panel

& Mormal Marker and A Marker

MARKER
ON

»E

Pressing the "ON" key turns the marker ON: the
marker (#) is shown on the waveform, and the
frequency and level parameters at the marker position
are displayed on the screen,

The marker can be moved with the numaric keys and
units keys, the step keys and the data knob.

Displays the normal marker ($).

Displays the & marker ( X ) at the same place as the
normal marker. The relative differences between A
marker and normal marker in frequency and level are
displayed in the marker area.

Data input for the frequency diffsrence between the
two markers can be made with the numeric keys and
units keys, step keys and the data knob.

Doing so, the normal marker moves with & marker
fixed.
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3. Functions of MARKER Section

B Signal Track Mode

In this mode, the peak level of the signal on which a marker is displayed
is detected on sach sweep, and then the center frequency is moved to
that frequency. This is useful to track and analyze the signals with drifting
frequency. The condition for detecting a signal is dependent on the
"PEAK A Y div" setling.

MARKER
OM
T
i Sig Track E When ON is selected, the signal track mode is set.
:[@: if the span is set to narrow in the signal track
e execution, span can be changed in steps by the

AUTO ZOOM function.  Howevear, AUTO Z00M
functions only when span is changed with numeric
keys and units keys.

When OFF is sslected, the signal track mode is
canceisd.

B Peak Search

SRCH Finds the highest level of the waveform being displayed,
and moves the marker there, Displays that frequency and
level.

i a measurement window is ON, then the peak search is
perforrmed inside the window.

& Explanation of Next Peak Search Menu

MARKER Fommom e
I Peak !
ON ] I
S

Next Peak Moves the marker to the next higher peak from the

|
E
' current marker position.
1

PR}
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S o

H
i
Left i
1

e e o o

P LT Erepea——

JSRQRERMMRD g

e aa o e nam omm o g

U S

3. Functions of MARKER Section

Moves the marker {o the peak with the next lower
frequency than the current marker point.

Moves the marksr to the peak with the next higher
frequency than the current marker point.

Moves the marker to the lowest level of the waveform
being displayed.

Moves the marker to the next lowest level than the
current marker point in increasing level order.

Enables continuous peak searching.

When ON is selected, a peak ssarch is done after
every sweep, and the frequency and the level are
displayed.

When OFF is selected, the continuous pealc search is
canceled.

Displays menu on the following page.

Sets the amplitude condition for next peak search.
For further details, refer to Page 7-32.

Changes the peak search level.
For further details, refer to Page 7-33.

Returns to the preceding menu.

Returns o the menu on the pravious page.
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& Amplitude Condition for Next Peak Search

MARKER

7
i
i
i
i
1
i
H
T
t

£

7

ON _—»E Peak E-——waw»é more 1/2

t i

! Peak : To execute a next peak search, set up the amplitude
' DeltaY ! conditior} for the target waveform with numeric keys
LA I and units keys. For sxample, entering "1div"

corresponds to 1 division on the horizontal axis.

in case of the signal shown in Figure 7-15, i is
necessary to treat sach signal as a single amplitude
{target for the next peak search) so that the next peak
szarch can be executed io find the entire waveform
amplitude data.

o de 1994 Nov 15 20117 Paak
BT 0.0 dism A H-TEe B_Blank WER 9909058 Wiz

Ho 48/ ~10.52 dbn Peak
- Delta ¥
DELITA
PN

NN

] %wi ...... ﬂf
L
l N

J
h*ﬂ!mwr %ﬁ;% %AU A b E retwn‘]

LENTER 10006000 aHz SPel 100.C ke wars 2/21
WY 00 Hr VY MO B SWP 2.1s  ATT 108

Figure 7-15 Next Peak Search Execution

Thus the target waveform for the next peak search as
a AY can be set by using the amplitude valus (div).
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3. Functions of MARKER Section

& oY Betting

Peak point / C

a

Rise level -3 <— Fall lavel.

Y e

Figure 7-16 AY Setting

The waveform B rises from the point (I and falls from the highest point
{peak) to the point &

if the value for AY is set even much lower than the rise/fall levels, the
wavetorm B will be an object for the next peak search.

If the waveform amplitude data to be measured is much higher than the

level of AY which has been set, the waveform data is always an object
for peak search.

@ Peak Search Level Changing

MARKER

ON -—-—b—E Peak -

P e g

1 i

! g The refarence level of the next peak search can be

E . f changed with the display line.

| 1

ALL :  Executes a next peak search for the complete
display. {Initial state)

Up: Executes a next peak search for levels above
the dispiay fne. {See Figure 7-17.)

Low : Exscutes a next peak search for levels below
the display line. {See Figure 7-18.)

To select Up or Low, adjust the level when the display
line is OM.
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3. Functions of MARKER Saction

< Display Line Setting >

FORMAT
1 . 1
bl Display i Data adjustment
I Line 1
1
: l ON l OFF 11
| Sy gy ——r ad
o Tug 1994 Mov 15 $3:300 [Tpoo
REF 0.0 dBa A brite H_Blank MXR 397 MHz
ko B/ M. ~50.0 die 2 .82 &8 Pesk
i o 1 pettavy

0P L5060 Gz

return

START 350 Wity 3
BRAW 300 kHz  VEW 300 kHr  s5WP 2.0 s ATT 10 &
MILTE HARKER 1151
1: 397 Wiz 49,82 d8
2t 739 Wiz 7.85 d8
3
4:
5
6
i
g
5
e
4

acre 207 ‘}

Figure 7-17 In the Case of Up Setting

BT 0.0 dBa 1159 G

Alwrite B _Blonk MR
Ba

1o a8/ ™. -50.¢ ~10.77 &
De il A
h| L=t R Y]
g

l : i i ; I i i i
KTART 350 Mz

ST0P 1,500 &Hx
PREW 00 Kkilr  VEW 300 Kz 5 20w ATT 10 6B
MIE [T WARKER LI5T

i: 1.193 6 -16.77 48
i 500 MHz ~18.94 dB
i
&:
5
7 rotun
8:
9:
16
A wore 2/7
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Figure 7-18 In the Case of Low Setling
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3. Functions of MARKER Section

B Multi-marker mode

Jan 12/86

With multi-marker function, maximum 10 markers can be displayed.
Thus, frequency and level values at multiple points can be measured at
the samse time.

One of the maximum 10 markers becomes active marker, which can be
moved with ten-key, step key or data knob.

MARKER
ON Lo

o e ————

i b

|
[ X ]| | MKRON |4 | MKROFF o
. i i 3
. i i

Each time this key is pressed, marker No.
displayed in a field in the menu is
incremented by 1 up to 10, and then
returns to 1.

r
1
1
i
¥
i
i
i
§
1
L
T
1
i
i
1
1
i
i
1
i
L

Displays marker of the number selected

_________ -

I
1 3
with 1 key.Each fime this ke
e s [ /

S

P

decremented.

"(“""""’""""‘"'"’"'—"—""""'""'"'_"“"_""_""""_—"_"""'”"""""""'""”'""”'"‘“““'""""““""“‘““’"""T"’"‘"‘"“T
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3

E

E
¥ A u,

] i

| ' Active MKR ! Changes over active marker among the
E ; ' markers displayed on the screen. Each
; b 1 time this key is pressed, the marker No. in
; ! the MKR NO menu changes in ascending
; ! order, showing that the marker is currently
i ! active.

| !

3 S y

i | Reset MKR | Deletes all other markers, displaying No. 1
i : ' marker only.

i

I e J

i boomoms e y

E ' Reset MKR | Returns to the preceding menu.

i 3 i

! ] !

N d

i

i

[T i

| MKR List | Whekn tumeq ‘ON, listf up tfre?;,senéy a:nd l:vet oft haH
J—— .1 marker positions automatically displayed on the
i

A 3

I Poak List ! Displays 10 markers, and lists up their values in the
I level | order of waveform peak level.

ek

i

i

;TS

| Peak List ! Displays 10 markers, and lists up their values in the
| Freg + order of peak point frequency.

b e -

i

i

oo 3

! Multi MKR | Deistes marker list and ail displayed markers.

I OFF '

i 1
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Marker - (Marker to)

Sets the current marker data {frequency, level, A, etc.) as the data for
some other function.

MARKER

ke o v e o e o

i
ON L] more 13 L
1
i
1

0T i

P MKR=CF | Sets the center frequency 1o be the active marker
Lo ! frequency.

b 4

U ]

| MKR=>Ref | Sets the reference level to be the active marker level.

i :

I I

b e

P ]

; MKR=yHarm | Sets the active marker frequency as the frequency of
! _ { the basic wave in the Harmonic measurement
b o e e o 1 function.

poTTIm E

1 MKR=> '  Sets the center frequency step size to be the active
; CFStep marker frequency.

L 4

yTTT T

I Delta |  Sets the frequency span to be the A marker
1 i

\  =Span ,; frequency.

1 i

i
return 1 Returns to the preceding menu.
|
1
|

[ . -
1 )
Vomore 12 Displays menu on the following page.
| :
H 3
_____ -
_____ | S
|

t
i Delta=>CF | Sets the center frequency to be the A marker
| | frequency.

i i

i

' Sets the center frequency step size 1o be the A
=CF siep | marker frequency.

i
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| S .
i i :
I MKR=> !  Sets the marker step size to be the active marker
! MKR Step 1 fraquency. ’
b 4
pTTTTTTT ]
I Delta= ! Sets the marker step size to be the A marker
! MKR Step | frequency.
e 2
pToTo T 3
booreturn Returns to the preceding meni.
i i
| i
E e -
[ -
more 2/2 Returns to the menu on the previous page.

@& MKR=CF MKR=>REF Function

=CF Moves the marker to the maximum level of the waveform
being displayed, and sets the center frequency to the
frequency of the marker point.

=1 Moves the markar to the maxdmum level of the waveform
being displayed,and sets the reference levsl to the level of
the marker point.
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B Other marker functions
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MARKER

i
ON L3y MOre 1/3

3. Functions of MARKER Section

(T K

P Marker=>

E i

3 i

S -

1

[~ 3

l Fixed MKR | Stores the frequency and level of displayed delta
! [“on ot § marker and fixes the marker at the absclute position
ey on the screen. Therefore, even when center
; frequency or reference level is changed, the marker
: data is displayed based on the frequency and level at
; activating this function.

pormmmee I

1 X.dB Down | Displays the frequency or leval difference between the
| I reference marker and a marker displayed at X dB
b o 1 lower {or higher) position, X dB value can be set in
i : the range from O to +/-dynamic range on the screen.
; i Initial value is 3 dB.

| ;

| p T

{ X dB | Moves the marker to a position X dB lower
1 Down  than the reference marker.

! A :

i T

A xXdB i Moves markers on the left of the
! i Left i reference marker to a position X dB lower
; S = than it,

1 H

1 P

; | xgg 1| Moves markers on the right of the
: E : | reference marker to a position X dB lower
1 3 Right I .

i i 1 than it

' boooooooooe

; } _DispMede 1 Solect marker display method for X dB
: pLReL L #8s | Down operation.

j f | REL: Display delta markers and the
: PO relative difference between two
; f markers.

i i ABS.L. :Display normal markers and the
; ; value of left side marker.

; | ABS.R: Display normal markers and the
: | value of right side marker.

£ 1

¥ ¥
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|
! Gount Down | When turned ON, continuously executes X
| ; i i
: dB Down. Obtains the peak of waveform

i
:r, for each sweep, and calculates the marker
! down from this point. When turned OFF,

! cancels the function.

L

H 1
¢ return | Returns to the preceding menu.
; i
b e
1/Delta NEKR:. Displays the inverse number of displayed delta
! marker. This function is useful for obtaining the
i-_::-_‘i”;]___ofiw I modulation frequency when a modulated signal is

demodutated in zero span mode.
MKR Step i Sets the step frequency to move the marker with the
: step key.
I AUTO: Span becomes one tenth in the level.
MNL : Sets the step frequency. Furthermore, it can
be set as the time data in zero span.

e e e o 2 i 8 T T T 7 i i i s 2 e e e et

relative and absoiute value.

REL : Displays the level difference betwsen the
normal marker and the delta marker when the
delta marker is turned ON.

Displays the level difference between the
display line and the marker when the display
line is turned ON.

ABS : Displays the value of the normal marker when
the delta marker is turned ON.

Displays the value of the marker independent
of display line when the display line is turned
ON.

CAUTION ¢
When both the delta marker and the display line
are turned ON, the della marker takes pricrily.

Disp level E Switches the display of the marker level between
H
1
i

Displays menu on the following page.

e | Swilches the trace (A and B) in which the marker is
F Trace MKR ! [
i rove ' available when both the trace A and B are displayed
! Move : simultaneously. (However, it is only when the one
:;:::::::::‘: screen ig displayed.)

3
E more 3/3 I Returns to the menu on the previous page.
1 ]
3 E
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I Marker OFF
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MARKER

ON

3. Functions of MARKER Section

Erases afl markers from the display. i there are any
marker related functions active, set them OFF.

Functions which will be turned off are:

® & ® 8 @ @ 9 @ @

Counter

Sound

Signal track

Power Meas

MNoisa/Hz

Delta marker
Continucus peak search
Continuous dB down
Multi marker list
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4. Functions of SWEEP Mode

Figure 7-19 MARKER Section Key on the Front Panel

B Sweep Key

7-42

@ Explanation of Sweep Mode Menu

mmmmmmmmm

i i

SWEER I Sweep Mode ;'
}

i

TTTTTTTTTR
Window SWP §
;
1

__________

___________

Displays the sub menu to execuie gated sweep.

Performs a sweep in the measurement window.

Returns to the preceding menu.
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SWEEP

4. Functions of SWEEP Mode

B Explanation of Gated Sweep Function

g e i ——— 1 e

i
! Gated SWP |
t
I
]

| [on][oF]

b e e e

Gate Sourca
EXT Gate in

Gate Source }

EXT Trigger :

B e e e -

Gate Source

I

1

Slope I

'
N 1

Gate position and gate width are set up for the gated
SWeep.
POS is selected then gate position (delay time) can be
set up.
WIDTH i1s selected then gate width {gate time) can be
set up.

Selects ON and OFF of the gated sweep mods.

Sets the gate signal source to the internal IF signal.

Sets the gate signal source to the external signal
which is input into "GATE IN" connector on the rear
panel. (This mode is selected in the initial state.)

External signal is set up for the gate signal source,
External signal can be input to "EXT TRIG" connector
on the rear panel.

Selects the polarity of the external trigger signal.

Returns to the precading menu.
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4. Functions of SWEEP Mode

& Explanation of Trigger Menu

7-44

SWEEP

Trigger

i
g Displays a menu for trigger condition
Source !

satup.

| 1
b Free Hun |
3 I
i t
i ¥
N a
,,,,, mmmes
Line !
3
E
o 4
3
pomms s
Video |
I
{
i
I, -
3
Ext !
i
i
i
Bo bob o s ey o o e -l
1
e -
i
Slope |
. i
EN N
L
Rasamrepasrters
3
[ -
return

Automatically repeats internal sweeping. (Initial set

mode}

Repeats sweep synchronized with AC supply
frequency.

Begins the sweeping depending on the level of the
video signal.

Sweep is controfled with the external trigger. Trigger
is axecuted when TTL level signal is applied to the
EXT TRIG terminal on the rear panel and the signal
falls from High to Low (-) or rises from Low to High

(+).

Selects the polarity of an external trigger signal.

Beturns to the preceding menu,
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] 1
SWEEP | 17Gger | Sets trigger level of the trigger source
. Level | selected from Trigger Source menu.
beeeeqe-=-2 The level data set here is valid only for
] VIDEO trigger.

1

retrn™ 1 Returns to the preceding menu.
|
1

i i

20 % : Sets trigger level at 20% position of the display.
| !

| i

b e e e e

1

i

g ]

' Middle ! Sets trigger level at 50% position of the dispiay.
| :

1 H

e d

i

i

S 3

oY% i The active display of the current data appears.

! : Set a trigger laval to an arbitrary position with ten
rmmemew—d  Keys, step keys and a data knob.

j

o st s et o -

i

i

I

I

I

"

-
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"»" is appeared on the scale of the left side of the screen to show the

v e e o ) Bt

are pressed. The trigger level can be set by the data

-t o 4

knob, the step key and the ten kays,

Tup 2994 Hov 15 13124 Trigger

SEF 9.0 dim A_Write 8. Blavk
O di/

Frse Run

I Elina

CENTER 400 D00000 Mz SPed O B return h
REM 300 kitz  VBR 300 kitr  SWP SD me  ATT 15 dB

Figure 7-20 Trigger is made at the waveform being displayed

B Explanation of START Lamp (LED)

In the case that "Trig Source" is in the Free Run setting, the START
lamp is turned on when the sweeping begins and it is turned off when the
sweeping stops except in the case of Free Run setting.

During the gated sweeping, it is turned on during the gate is on and it is
turned off when the sweeping is stopped.
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B Sweep Time

T 1734 Hov 15 14.19 3
REF 0.0 dom AETie G flank B S Time
o dB/
REBW
R I
il
0
/ I
3 i
ARV
y i
/ )
- ! b
CENTER 1.0000000 Gitz SPAN 740 ki AL duto
AugW 30 KMz svaW 300 He  SWP 500 me  AT1 30 o8
Figure 7-21 SWP = AUTO (500 ms)
T 1994 Nov 15 14:19 0 o T
N A E Tte 5 BTank - S, ik
ii{) [ 374
? T
[ |awP i
AN, | ok
\ i
i
oy
Ty
i
[
7
A
l ', reeveeeees
/ . f
_\{3‘_ ] ,V.A,,..?,M.
E.}ﬂmm '1"""[)‘""'"- F4 508M 740 kHz ALL Auto
#RBY 10 kHz HEW 00 He eSHP 50 ms ATT 10 o UNCAL
Figure 7-22 SWP = 50 ms

When sweep is too fast to display the signal (setting time of the filter), the

level display has a error and the UNCAL message appears on the center
of the screen. in this case, increase the sweep time,

Jan 12/986
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4. Functions of SWEEP Mode

& Sweep Time Setup Menu

__________

__________

Sweep Mode Switching

SINGLE

START
REPEAT

370P

7-48

SWPF can be set between 50ms and 1000s.
(Waveform of Transient mode is between 5048 and
2s.) At AUTO initializing, sets the range automatically
depending on for Frequency span, RBW, VBW, etc.
Relationship among freguency span, RBW, VBW and
SWP in AUTO setting

Frequency span/{RBW x Min (RBW, VBW) X 0.5}
= SWP

Pressing this softkey sets all coupled functions (RBW,
VBW and SWEEP TIME) to AUTO mode with a
reference of the current span setting.

Forcibly resets the sweeping even if it is in progress, and
stops sweeping until the next pressing of this key. in the
case the trigger condition is Free Run, sweep i8
performed once at the time of pressing this key. In the
other case, sweep is performed once if the trigger
condition is satisfied after pressing of this key.

if this kay is used to execute MEASUREMENT function,
the spacifisd measurement is executed once.

Switches the sweep mode to Continucus or Stop.

When START is set, sweep is performed continuously in
the trigger condition of Free Run. in the case of the other
trigger condition, sweep is performed at every time the
rigger condition is satisfied.

When STOP is set, sweeping is reset even if it is in
progress.

If this key is used to execute MEASUREMENT function,
the specified measurement is executed repeatediy.
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5. Functions of MEASUREMENT Section

MEASUREMENT &
SPECTRUM  OBW  ACP  SAVE  ADVAMCE
(ew )| L)) Q) L
o HARM 57D

) | ¢ -

Figure 7-23 Panel Keys in MEASUREMENT Section

Explanation of OBW (Occupied Bandwidth) Key

oBwW
Pressing kay enters OBW measurement mode, halting sweep.

This is the condition waiting for OBW measurement reiated parameters
being input or measurement start command being input.

When currently sat parameters need not be changed, press | REPEAT | or

SINGLE | key to start measurement.

When measurement has been started with | REPEAT lkey, measurement

is continued after the end of a measurement.

When measuremert has been started with SINGLE jkey, operation

stops after the end of a measurement.
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5. Functions of MEASUREMENT Section

oBwW

. A

e e o T —

7-50

Calculates the occupied bandwidth of the waveform
displayed on the screen.

For the result, occupied bandwidth and carrier
frequency (Fc) which is equal to the center frequency
in the occupied bandwidth are displayed in the resuit
display area on the screen,

Sets the ratio o the total power in the occupied
handwidth.

Setting range is 10% to 99.8%, and initial value i
99%.

Sets average times,

When turned ON, executes operation for measuring
occupied bandwidth after executing trace averaging
the set timas.

Sets the conditions for OBW measurement.

Displays various parameter selection menu for
oceupied bandwidth measurement conformed to the
standard measurement.

Specifies to measure with the conditions
specified by the selected communication

type.

CAUTION !
As NADC standard does not have the

specification of OBW measurement, if
SXED)

NADC standard is selected from

, this key is of no use and the setup is

made by manual automatically.

Specify to measure under the conditions

i User !
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Specifies to measure with optional

parameter setup except the measurement

standard or
If you select this measurement, do the
following setup before you start the

measuramaent.

Storss the current set condition and

wwwwwwwww - makes it the condition on selecting the

e, ———

Returns to the preceding menu.

! Returns from OBW measurement mode to normal
' spectrum measurement mode.
t
|

e o o i

Jan 12/98 7-51



R3465 SERIES OPERATION MANUAL

5. Functions of MEASUREMENT Section

7-52

Explanation of ACP (Adjacent Channels Leakage Power) Key

ACP

key enters ACP measuring mode, halting sweep.

Pressing
When

currently set parameters need not be changed, press REPEAT | or

SINGLE | key 1o start measurement.

When measurement has been started with | REPEAT | key, measurement

is continued after the end of 2 measurement.

When measurement has been started with SINGLE | kay, operation

stops after the end

ACP

___________

Channel
Spacing

uuuuuuuuuu

Specified
Band WD

mmmmmmmmmm

of a measurerment.

Calculates the total power from measured data
displayed on the screen, and integrates power in
specified bandwidth to obtain the ratio to the total
POWBK,

For out-of-spec measurement, 2 measuring methods
are available: "Full mode" to measurs based on the
mesasured data which is displayed on a single screen
and “"Sepa mode" fo measure based on the data
obtained by dividing screen for specifisd channel and
upper and lower channels.

Sats the distance between channels.

CAUTION ¢

When STD/CW is selected from Parameter Set Up
menu, the channei spacing of specified standard
is displayed.

Now the channel space can be changed, bui the
standard channel space is reset by pressing
STD/ICW key.

Sets specified bandwidth.

CAUTION f

When STDICW is selected from Parameter Sef Up
menu, the standard bandwidth of specified
standard is displayed.

Now the standard bandwidth can be changed, but
the standard channel space is resef by pressing
STDICW key.
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Parameter
Set Up

]___Fiuli Ii Sepag

:
Screen |
i
1
H

'4"'"'""‘wW——‘-‘-‘“"‘—-‘"'—-—-—"r‘—“-—-——-r———"""""'""'“'"“H-——————'—'-——--—————————'——wmmw-"'-“-‘—“———-—-—————T——————-['(—'_"'“”

Nov 1/96

PR

5. Functions of MEASUREMENT Section

Displays various parameter selection menu for ACP
measurement conformed to the standard
measurement.

: Specifies 10 measure with the
: conditions specitied by the selected
communication type.

—— e ——

User E Specifies to measure undsr the conditions
| 1 Defines k
i setwith | Define— | key,
““““““““ y User |
Lo v o et e e w

| Specifies to measure under the condition

,  set at present,

i When this mode is selected, set

" necessary parameters before starting
measuramant.

|
Define—> ! Stores the current set condition and
User | _ y _
_ v makes it the condition on selecting the
| ittt 1
' User by
! ! kay.
b J

Selects the measuring mode for carrier and adjacent
channeis. [n Full mode, the data in a single screen is
fetched to exacute calculation.

In Sepa mode, specified channel and upper and lower
channels are independently swept and thus fetches
the data for 3 screens to executs calculation.

it 1z effective only when ACP is measured by the
setup except the standard measurament.

CAUTION ¢

When you select the graph display at Sepa mode,
bhe careful that Sepa mode automatically changes
Fudl mode.
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e st i o

Graphs the leakage power of frequencies shown in the
screen. '

Operates the leakage power in the bandwidth

1 .
specified by | Specified | and indicates the result
i Bandwidth

asatrace B, L_crmeecenu

[

When you select ON, the graph of the
loakage power is displayed. The graph is
displayed as the trace B after the end of a
measurement and A marker automatically
appears in the middle. Besides, alt the
current sat maker moves onto the graph,
we can easily ses the leakage power of
each fraguency by the marker.

O

_ . By using the Multi Marker, we can ses the

Multi MKR | 1gakage power of plural frequencies at the

L Set | same time. Move the Multi Marker to the
————————— ! frequency point you want to measure.

' When the data of Multi Marker No.1 to

! No.6 are shown in the top right in the

! screen, we can see the leakage power of

! olural frequencies at the same time.

i

Retuns the previous menu.

! Returns from AGE measuremant mode to normal
i spectrum measurement mods.
1
1

[ L e L R
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7 HARMONICS (higher harmonics) measuring function

HARM

Pressing key enters higher harmonics measuring rmode, halting

sweep.

Entering higher harmonics measuring mode automatically sets start/stop
frequency according to the parameters praset at selecting the mode.

When currently set parameters need not be changed, press | REPEAT | or

SINGLE | key to start measurement.

When measurement has been started with

REPEAT

is continued aftor the ond of a measurement.

When measurement has been started with

SINGLE

stops after the end of a measurement.

key, measurement

key, operation

HARM
oo q
PO FUND Sets the frequency of fundamental wave.
: Frequency |
b e
t
t
PTTTTTTTTT
;. Harmonic | Sets which order higher harmanic to measure.
' Number 1+ The initial value is 3 and it is possible to be set from 2
Fmm e 4 to 10 with the ten keys.
|
b v e e n ey
Quit Returns from HARM measurement mode to normal

Nov 1/98

spectrum measuremsant mode.
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7-56

Function of CW key

This key is used analyzing continuous wave signal by conventional
spectrum analysis.

Cw Transfers to CW analysis mode from TRANSIENT
analysis mode.

Searches the maximum level of displayed signal and
displays a marker on that point as well as the
frequency and level at marker position.

i
H
i
1
i
|
b e
]
3
pooTTTTT 3
I Counter ! Displays the menu for operating the counter at
I % . »y -
': i gpecified point,
o
i
B o o et e e -
i 1
| Power | Displays the menu for measuring power.
| Meas
e !
i
|
b 1
! Spurious | Displays the menu for simple spurious measurement
é } using the marker's peak list function.
I
%_ ~~~~~~~~~ "
more 1/2 Displays the menu on the following page.

H
Sound 1 Displays the menu of sound functions (AM/FM signal
1 democdulation functions.)

|

Displays the menu of noise measuring functions.

iy oy

Displays the menu on the preceding page.

B e e o e o st
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& Counter function

Counter function accurately measures the frequency of signal at a point
where the marker is positioned. This function measures not the
frequency of the marker itself but the frequency of the signal on which the
marker is positioned. Therefore, it is unnecessary to move the marker on
the peak of spectrurm. Howaever, displayed amplitude value corresponds
to the maker position.

In normal maker made, the frequency for marker position is displayed by
calculating the marker position on frequency axis from center frequency.
On the other hand, in counter mode, the frequency is directly measured
with the frequency reference accuracy.

With software menu maximum 1 Hz resolution can be set. Increasing the
resolution of the counter leads to longer gate time and longer sweep tims.

W e

o e o e

I ) ]
! Resolution | Sets the resclution of frequency counter to 1 kHz,
Lo 1kHz

H 1

ommmmmmo

3

PTTTTTTTTT

I Resolution | Sets the resolution of frequency counter to 100 Hz.
;100 Hz

e d

i

| -

E Resolution i Sets the resolution of frequency counter to 10 Hz.
I 10Hz |

b e e

1

}- ————————— -

! Resolution | Sets the resclution of frequency counter to 1 Hz.

§ 1 Hz :

H i

ot b et -

b e e ,

! c | When turned ON, starts frequency measurement with
| Counter |

| | the counter.

2 orr ]

e e e et i W
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MKR Move i Used to move the marker in order to change counting
point.

When pressed, the marker positioned on the currently
frequency counting position can be moved with en-
key, step key or data knob.

Returns to the preceding menu,

CAUTION f

1. In the following cases, freqguency counter mode may not display
correct value.
@ When span > 7 GHz
e When the difference in noise level from marker point value is

25 dB or less

2. Freguency counter mode cannot be used with SIGNAL TRACK

mode.
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@ WMeasurement of power

Power measurerment is a fuaction to
] obtain the power of a signal displayed
] on the screen and useful for

|

CW | Power Meas | Selects power measurement mode.
| |
|

VT E

I Channet !

; Power |

1

e e e d

]

I

i

|

pooTTeTmeEr 3

} Total Power |
|

I i
i

i— mmmmmmmmm -

1

1

i

|

Jrem e — - — -

i |

1 Average |
1

I Power |

I i

O B

1

1

i

foom m -

] N |

, Carrier !

| Power |

} |

e A

)

1]

P i et e ey

return

H

CW  le———s! Spurious
;
¥

measuring the power of wide band
modulation wave.

Exacute "PBW" of "CAL" bscause
RBW aiso must be corrected,

Measures power in a specifiad bandwidth in the
window.

{Executes the operation of the window span and RBW
from the value of the average electric power in the
window to have the sum total.)

Measures the total power in the entire measuring
spait.

{Executes the operation of the measurerment span and
RBW from the value of the average electric power 1o
have the sum iotal))

Measures the power averaged over the entire
measuring spar.

{Converis the data of all the displayed points (dBm)
into the true number of the electric power dimension
to have the average.)

Measures peak power,

{Moves the marker to the peak point and has the
glectric power.}

Returns 1o the preceding menu.

w

elects spurious measurement mode
{display of peal list},

Lists up peak values from high to low frequency in
arder.
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7-6G

CW

Lists up peak levels from high to low levels in order.

Cancels displaying the peak list.

1
more 1/2 51  Sound

I MKR Pause
Time

Toggles betwesn AM and FM.

AM: Demodulates AM wave into audible sound via
internal speaker.

F: Demodulates FM wave into audible sound via
internal speaker.

Changes sound volume in 8 steps {1 to 8) with data
knob, step key or ten-key.

Sets pause time, which is displayed on the screen.
Stops swesping at the marker point for specified
PAUSE time. PAUSE time can be set in the range
from 100 ms to 1000 s with data knob, step key or
ten-key.

When turned ON, an arrow mark (») appears at right
on the scale in the screen, disabling the demodulation
of the signal which is lower in level than the
SOUELCH level,

Cancels sound mode and returns {o the preceding
ment.
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@ Noise/Hz measurement

T
CW ! more 1/2
H
i
]

i i
i dBm/Hz } Sets REF LEVEL to dBm to measure noise level,
I |
I 1
| i

I
dBMVHz | Sets REF LEVEL to dBuVY to measure noise level.
|
|
|

ru mmmmmmmmm -l

|

|

[T K

| dBcHz 1 Displays a fixed delta marker at active marker position,
f i entering dBc/Hz measuring mode.

L !

1

1

FoTT T 3

i Noise/Hz | Cancels noise measuring function to display the menu
E OFF E on the preceding page.
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B Function of TRNSIENT key

7-62

Selects TRANSIENT mode which analyzes
burst/madulation spectrum in time domain at high
l speed. It is used exclusively from ordinary spectrum

TRNSIENT

analysis mods (CW mode).

g it e e o

| Wave Form | Used for time domain wave form analyzing. The
! Triager | template function using a limit line brings simple
L a9 : measuremeant of burst transition.
b
l*‘““““"”"”“"; Used for the measurement of FFT spectrum,

Spectrum | Oocupied Bandwidth (OBW), Adiacent Channel

oBwacPisp!  leakage Power (ACP), and Spurious (8P).
i

Used for power measurement (Antenna Power,

3
Power !
! |eakage Power at Carrier OFF).
j
P
P TT Used for the measurement of modulation accuracy
! Modulation | (Frequency error, Error vector, etc.).
I Accuracy %
b
L
| Used for the measurement of transier speed.
| Transfer

__________

! sTD : Sets communication type, link direction, etc. for
} ! measurement signal.

CAUTION !
in TRANSIENT mode, soft key is used for operation basically. The
following keys which can be used for ordinary specirum
measurement (CW mode) cannot be used.

OBW, ACP, HARM, SPAN, SWEEP, INPUT

SCREEN A/B/C/D, FORMAT, WINDOW

—CF/i->RL
Also the following keys are limited to use only for the setup (the
corresponding soft key menu is not displayed) with numerical value,
knocbs, and arrow mark keys.

FREQ, LEVEL, ATT (3

(*: ATT can be used only when the selup is MNL

Now SINGLE/REPEAT keys are used for the start/stop in each

measurement. (When the measurement item is changed, the
measurement always siops.)
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& Time domain wave form analyzing function

TRNSIENT

ot b —

i
et Wave Form

! Sgiscts time domain wave form

i analyzing function.

_E The time dormamn wave form between
805 and 23 can be measured with

SWP T | key.

A template meeting each specification is automatically
displayed and the Pass/Faill test of the burst waveform

siarts.

Mote:

When the limil line is off or a user-defined
limit line is selected withoul any user-
defined table Jdata, a lemplate is not
tisplaved.

The transition and level of time domain
waveform oo not necessarily coincide with
the standard template’s {imit line’s) value.
For an effective usage of this function,
adjust both the burst waveform and the
horizontal (X-axis) and vertical (Y-axis)
position of the template.

“Shift X* of "Trigger Position” or "Limit
Line” is wusefu! for the horizontal
adjustment and "Shift Y* of "Limil Line" is
useful for the vertical adjustment.

Once this setling is completed, you can
measure without this adjusiment.

# the standard (PDC/PHS/INADC) is
changed, however, it is necessary fo
adjust them and RBW again.

Frd 199 por o0 BSISE [y 00N

_____ L L G, ERRC T

Ao Te

Mato 1avel

S cn

Trigger
Lawnt

Trigger

Poyition

Display

Conitrul

¥

timit Lire

VENTER (00 (00000 Hiz “Soad 0 He it

PF\SS .

VO 100 By vSWR B0 ws  ATT 20 0B

Figure 7-24 Time domain wave form measurement

screen
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Sets a suitable value to measurement signal for

1 |
U Auto Level !
{ Set ' internal reference level (REF LEVEL) which is used for
| © ' tme domain wave form analyzing and modulation
prmmmmmmmms spectrum analyzing.
1
Trigger I Selects trigger source (signal to get synchronous) to
Source i control the measurement timing such as burst signal.
Ji (it is effective only for time domain wave form
A i analyzing.)
1 1
I haesesmmo- L]
H f Fros A ! Selocts the mode which measures
l ! ree Run I unsynchronously. (Measures with
| i ! internal measurement timing.)
: . -
| P g
} [ Video | Selects the mode which measures
} ; I synchronizing with the internal video
} Lol 1 signal.
! t
1 P -
i | IF Signal  Selects the mode which measures
1 ! ! gynchronizing with the internal IF signal
; ! L (21.4MHz).
! posemnee :
]
\ b o o e - Selects the mode which measures
! Ext i synchronizing with the signal input from
: : external (EXT TRIG terminal on the rear
E R i panel).
! b e e e e -
! . I Selects signal (Video/IF Signal/EXT)
: Slope I rising (+) or falling (-} for synchronous
E [::-;:}: trigger siope.
i
| B— ~,
E return | Returns to the preceding menu.
t 3
¥
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Trigger
Level

5, Functions of MEASUREMENT Section

Sets a lavel which synchronizes by trigger source
signal {Video/IF Signal/EXT). The mark (») of trigger
level position is displayed on the left of the display

scale.

P

H
Source !
Maonitor E
3
3

R

Selacts to display or not the trigger
source time domain wave form.

Sets the trigger level at 20%.

Sets the trigger level at the center
(50%).

Sets the trigger level at an optional value.
As the current setup value is displayed
when this key is pressed, set a level with
data knob, step key or ten key.

Heturns to the preceding menu.
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Trigger
Position
i
i
i
|
1
|
]
I
I
I
I
f
I
i
I
I
{
§
H
H
i
]
i
|
1
1
1
i
3
¢
3
3
3
H
i
1
1
|
|
]
I
i
1
i
i
1
i
i
!
i
| -
e
Display
Control
¥
i
1
i
i
]
i
i
i
i
1
1
1
1
1
I
I
]
H
H
§
i
i
1
H
¥
H
H

7-66

-

be

b

Sets X axis position (fime) to get synchronous by

trigger source signal (Video/lF Signal/Exi).

The rmark

(¥ ) of trigger position is displayed on the upper side of
the display scale.

1
1
{
1
]
I

o o Akt e o ey

-

-

Seis the trigger position on the left side.

Sets the trigger position at the center of
X axis.

Sets the trigger position at an optional
value. As the current setup value is
displayed when this kay is pressed, sst a
position with data knob, step key or ten
key.

Sets the time of delay from trigger
source signal.

Returns to the preceding manu,

Displays time domain waveforms on upside and
downside screens.

POS

-

-

Pisplays the position and width of the
window on the downside screen.

*POSY changes the window position.
"WIDTH" changes the windows width.
Then the display time and sweep time
result in changed values on the downside
screen.

The window width can be set from 50us

to the sweep time (a maximum of 2 s)
set on the upside screen.
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Frl 130 foe 28 1550 F [iants
YEF 5.0 AW Tis Disptay
o @B/
- T-Zuoweaes
O i il i i i A
i
i DU A S SN DA SRS S S|
! S S M
#J - T
- ir T e ‘% ?!!N__; _j! it
CENTER 8O0, HO0OG0 sir = S
BEGW 106 ki VBW 100 ¥He oS 0.0 a3 A1T 20 @
T J——: st
£
T/ T | RN A M A D _
LAt Y, :
TIGEER FOS: 5 % Quit
DELAY TDE { 0.09 ym 520 g

i s M i Lo i i o S B e i R A 8 L A e A M e e g e e

e e e

i

Edit

[ et e o o o e oy

Pass/Fail |
Judgement !

e ko M b i 5 s i L A s o o e e o

e e i s

Figure 7-25 Time domain wave form measurement

screen {dual screen)

3
E Sets a limit line in the time domain.
I
|

Dispiays a sub-menu to changs the limit
fine table, and also displays tha limit fine
tabls in the time domain.

ldentifies a waveform by using the limit
tine 1 and 2.

Whan "ON" is selected, PASS/FAIL fest
i3 continuously executed. {The test is
axecuted after every sweep.)

Set the limit line 1 and 2 as follows:

# Limit line 1 Upper {Be sure to set it
above the wavaform.}

e Limit line 2: Lower (Be sure to set it
below the waveform.)
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7-68
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PASS/FAIL test

(1)

Pass conditions

e e e L A Ao e it 7 T T P T o S At ot i 2 o o o Al L 4 T T e o e i s

{2) Failu

fimit

Limit Line

1

fr o e im e e am

i o e e —

Display
Control = .

® When the limit line 1 and 2 is displayed, all
measuring points of a waveform must be between
the upper and lower level.

® When only the limit line 1 is displayed, all
measuring points of a waveform must be below
the upper level.

e When only the limit line 2 is displayed, all
measuring points of a waveform must be above
the lower lovel,

e If no limit line is set, the measurement passes.

e Measuring points pass on the limit line.

re conditions

A measuring point causes failure if it exceeds the

line. {If pass condition is not satisfied, the

measurement fails.)

{3) Case of using Zoom window
When Zoom window is displayed with
3

mmmmmmm =

3
' key, PASS/FAIL test is executad

only for the window.

Shift the time data (X) or the level data
{Y), that are already set.

Switches the limit line 1 to ON/OFF,

Switches the limit line 2 to ON/OFF.

Displays a menu for coping data tables of
limit lines.

I Copy Table | Copies a data table of limit
102 E lines for 1 to 2.
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Copies a data table of limit
lines for 2 to 1.

Table

{ Limit Line
t _ Edit
STD:  Values specified in
PHS/PDC/NADC of the
communication method setting
menu are used. (Each standard
vatues are listed in Table 7-3.)

3
kay is used.
|

I

! Returns o the preceding
! menu.
i

P T L e L o o o i ot T b B A S S o e o e e

L e

- -

o e e e e e e e

e o e e e e o
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Table 7-2 Standard values

(1) {2) (8} {6}

(1) ) G (67)

When STD is selected from STO/USER, selsct values from the foliowing
on the basis of a standard (PDC/PHS/NADC) selected from the standard
mer.

PDC upper hmit line

(1) (2} {3) {4) (5) {6}

fime =503 0.15ms 1 | 015ms ™1 | 6.817ms "2 | 6.817ms 2 50s

lavel | -30.0d8m | -30.0dBm | 34.0dBm 34.0dBm | -30.0dBm | -30.0dBm

PDC ower limit ling

{1} (2} (37} {4 {5) (&)

time -5.0s 0.2689ms '3 | 0.269ms "3 | 6.698ms "4 | 5.698ms "4 5.0s

fvel | -200dBm | -200dBm 16.008Bm 16.04Bm -200dBm ¢ -200dBm

PHS upper limit line

(1 2) 3) {4) (5) (€)

fims -5.0s 0.02ms 0.02ms 0.819ms 0.819ms 508

level 1-37.0dBm | -37.0dBm | 23.0dBm 23.0dBm | -37.0dBm | -37.0dBm

PHS lower limit ling

(1) (2') g} (4) {5) {6}

time -5.0s 0.033ms (0.033ms 0.606ms 0.8068ms 50s

levei | -200dBm i -200dBm 5.0dBm 5008m -200¢Bm | -200dBm
NADC upper limit line

{1} (2) & (4) 5) (6)

time -5.0s 0.2ms 0.2ms £.868ms &.866ms 5.0s

favel | -30.0dBm | -30.0dBm | 33.0dBm 33.0dBm | -30.0dBm {1 -30.0dBm

NADC lower limit ling

(1) (Z') (3% {4’} (8') {6")
fima -5 .05 0.323ms 0.323ms 6.743ms 8.743ms 50s

level | -2004Bm § -200dBm 10.6dBm 10.0dBm -200dBm | -200dBm

fNote: H "ROR-8TD2YC” is selected from the STD menu, the
following values are sel.

I (.2ms
2. 6.8687ms
3 {.343ms

4 B.717ms
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& OBW/ACP/Spuricus measurement function

Selects OBW/ACP/Spurious

i
TRNSIENT [ Spactrum _
measuremsant function.

JOBW/ACP/SP
i

Salgcts FFT sgpectrum measurament.  Measurermnent
span iz automatically set depending on each
communication type.

i

;

t

:

|

4

! -

[ Auto Level | Sets a suitable value to measurement
Sot 1 signal for internal reference level (REF

[ 1 LEVEL).

i

L

I

[

I

i

I

L

e ey

Exits from FFT spectrum measurement
maode.

Selects occupied band width {OBW) measurement.
Calculates frequency width which makes 89% level of
FFT spectrum and disptays as OBW. '

.- et Tue 1998 How 15 1385 07 o
A 5.0 dbim FG (o
. POE st Lavel
[ : T H . i T R T ; ot
REF LEVEL. | : ]
‘Ednm 2§14 S : —
o
H

:\ _;‘ i

FENTER 810000000 H T PN 128,902 kit Quit
POEM W00 Kbz VW 500 kHz ST 90 mw 81T 20 0B

Figure 7-26 OBW measurement screen

: [ : men
} Auto Level S_ets a su;tabie value to measurement
i signal for internal reference level {REF

Set 1 LEVEL).

o a2
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e o o L S e

7-72

Bu e o o -

Sets OBW averaging times.
range is between 2 and 32.

The setup

Exits from the occupied band width
{OBW) measurement mode.

Displays peak power and average power in the

i
i Selects adjacent channel leakage power measurement.
i
]

bandwidth specified by offset frequency from the carrier
specified by each communication typs.

Set

-
]
§
i
i
i e
1 ACP
i PEJACEHE CHAMRIEL PIMIR (POE)
i st eust
H Result St
; Agacent Channe| Power
4
3
H -100 kHz @
: ~50 kilz : e
50 kit e
i " i BTl
H 100 k¥iz (£
i
I
1
]
I
! AN e
: T amelers Telb T
] §roquency 1. 4770006060 Gz
: Reference Lovet @ 7.0 din
h attenuator R )
i
i
1 Ruit
]
1 A
1
t
3
3
E
3
3
r
H

Figure 7-27 ACP measurgment scresn

Sets a suitable valugs 1o measurement
signal for internal reference level (REF
LEVEL).
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1 |
1 1
% 1
; ?’ ““““““““ T Switches to measurement mode.
! i Mode | FREQ: Select this when wide dynamic
! " . range ACP (more than about
i VEREQHTIME] |
| ;,_l B0dB at PDC/NADC, more than
: : about 50dB at PHS)is measured.
! i in this mode, only ACP average
! : value {Mean) is measuwred and
! X displayed.
! : TIME: Select this when Peak and Mean
! | ACF in time domain is measured.
' i This mode has the limitation of
! ! measurement dynamic range.
: : ACP can bs measured up to
: : about 60dB at PDC/NADC and
! | up to about 50dB at PHS.
i i
i b o
i | I . .
! ! AVG Times ! Sets ACP averaging times.
i i ¥ The setup rangs is between 2 and 32.
: ?,, OFF} !
N e genp o A
I ]
| fro “TTT% Exits from adjacent channel leakage
} ;o Quit 1 power (ACP) measurament mode.
i i |
i i I
] Bt ot e wt e Tn e e R m
i
FTTTTTTTTS .
E Spurious !  Selects spurious measurement. Level measurement
E ‘ ; by maximum 15 point frequency is possible.
—
! fr K ou "
: ' RIS R T et 150, 3"”’“’“5'
1 fyto Leve
% ! Measurement Data Set
: ; Larrier. 30. 000060 MH Trigger
I i 2 40.000090 WHz a0 il
| i 3. 50.000000 WHz
} : I - Ex‘T‘ Trix
: | ; ="
i i 1.
________ i ; 8.
3 E 3.
: : H
1 t .
: { i
i 1 14. W Edit
: : 15. Fraq Table
i ]
| i
1 [ Buit
1 1
i i .
; |
: ; Figure 7-28 Spurious measurement screen
\ \
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?X;mr“” Set a suitable value to measurement
! uto Leve | signal for internal raference level (REF
| Set 1 LEVEL).
:
T -
i ) [ Selact trigger sourca.

Trigger t AUTO: Measures the value of the slot
EI_ITO[LEQ(B : number power of averags power
g in 1 frame.
§ (Example:Al the full rate of PDG,
} it becomes the valus of 3 times.
H EXT: Measures the average power of
; trigger signal TRUE section.
H
T o e e o i -
| EXTTrg 1 Sets the external trigger stope.
! Slopa |
i
b s o m e e g
i it Used when the contents in frequency
E Freq Table table are changed. Select frequancy

number (from 1 to 18) with data knob or

H
i
I
i
j
5" “““““““““ T step key and sst frequency with ten key.
t
f. z
E i'"""""“ "1 Selects fraquency table
: } Freq Table | number. By pressing this
) | ER key, tabiﬁ? number is
i L : selacted in order of
: i f2-3-1, ..
; i
) b e -
% E Save 5 Saves the data in the
; | Freg Table ! purrent frequency table
! | ! into the mamory of the
! ! selacted table number.
! |
1 1
i 3
¥ ¥
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o A e o S L e i o £ e e o o i e

iN-Band
Spurious

B T T T T T T e o 0 e e e 40D 30 nny e e s e it LTI P TIR 08 400 i e e kb e i S i s o Tt e o 0 s et s

< o e v 1 et e o b

5. Funclions of MEASUREMENT Section

it e e i o

e M v i e

Feads the data in
frequency table of the
sedaciad number from
MEemaory.

Sets the input mede of
frequency data. INSERT
i5 the mode o add
frequency data newly
before the selectad
frequency numbaer.
OVERWRT is the mode to
rewrita the data of the
selected frequency
number,

Daletes the data of the
selected frequency
number,

Sorts the data in
frequency {able in order of
low frequency.

{Carrier is not sortad.)

Heturns 1o the preceding
manu.

Exits from spurious measurement mode.

Selocts IN-Band Spurious measurement. Measuring
frequency, span, etc are automatically set according to
e2ach communication type.

PDC/NADC is for the frequency band close to a
carriey, and PHS is for the intensity measurement of
the spurious emission within the frequency band.
Spurious search starts from a carrier (the highast leval
frequency) and the measurement result of & maximum
of nine points is displayed in decreasing order of level.
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5. Functions of MEASUREMENT Section

[ i L S i L S S e U PR BT B R SR T T T T T T e e i 7 L e T T R e e e e e —

CAUTION {

g e et s i 2 e o 2 e i e s e e e e e

£ 1955 Apr 28 121 T Tnopand SF |

TH-BAHD _SPURIBUS (POC:

Measurement Data

Extended
Span

Carrier,

10,

2
3
4
3
6.
7
8
E

300,000 Hiz

o s e e

Extends the sweep span.
Twice extension span is add to the
standard span. The extended span can
bg set to 0 to 100MHz.
When OHz is specified, a standard span
is used. .
When the extension span is & Hz
(PDC/NADC)
Sweep span
(PHS)
Sweep span = Standard {24MHz)
When the extension span is 1.5MHz
Sweep span = Standard + 3MHz

i

Standard {(2MHz)

H

Quits the IN-Band spurious mode.

Returns to the preceding manu.

1. Frequency number 1 i5 always the carrier frequency.

2. Spurious measurement range is -30dBm when Auto Level Set in
8TD menu is OFF,

3. When signal under measurement js the burst signal, if the sweep
span of the extension span is oo wide then there may be case
where the signal level cannot be measured correcily.
Where possible, set the sweep span within the 1MHz.

7-76
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5. Functions of MEASUREMENT Section

@ Power measurement function

Jan 12/96

i TTTTr 1
TANSIENT |—3 Power ! Selects power measurement _(antenna
' 1 power, leakage power at carrier OFF)
i 1 function.
| Antenna | Selects antenna power measurement. Measure
' i antenna power and the power in the frame.
i Power
Leemrnmae .
1 ]
1 ]
1 i Tye 1994 Hov 15 13154
1 ! TN ot R
' 1 Auto Level
E H Result St
1 £
: : Antemma Power : .
B
} ]
i 1
: : Frame Power
! |
i t
’ i
i
: i AV6 Tines
i i Paraneters ] oF |
: ! Fromiency C 835000000 Mz
o I Refersnce Level @ 0.0 dBn
| : fttenuator TO10.G B
1
: : REF LEVEL :
N 1 2.2 dBm { Buit
i ; m
1
! -
: ; Figure 7-30 Antenna power measurement screen
i i
1 R -
1 } .
2 Auto Level | Sets the rnterngl reference level (REF
: s ;  LEVEL) 1o a suitable value to
P ot ! measurement signal.
| poTTTTTT )
|
1 PP -
' ) i Sets averaging times of antenna power
3 AVG Times | ong P
i | measurement.
| !~ The setup range is between 2 and 32.
| P
1 ;,, ~~~~~~~~~~
1 E
: i Quit ! Exits from antenna power measurement
: ! | moda.
* 1 i
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8, Functions of MEASUREMENT Section

Carrier

OFF Power

A e e o i i e i il S T T P S A S i e ki A A A Sl T L S o Ul UL S s e e s

7-78

Selects Carrier OFF leakage power measurement.

CAUTION f

The measurement range of Carrier OFF leakage
power is under -30dBm.
- - - Carr UFF
CARRIER {HF POWER (PDC)
Result
Carrier D[ Hoan Power THEE:’;
IR ERT
ERY Trig
Slope
AVG Times
Paraneters W oh N
Frequency 1.477086000 §Hz
Roisrence Level © ~30.9 dBe
Attenvatkor P 20.848
Gait
Figure 7-31 Leakage power measurement
screen at Carrier OFF
b e o -
| Tri ! Selects to measure in OFF section
[ _'hgger 1 (AUTO) detected in measurement timing
Hautol|ExT|! or to measure in OFF section (EXT)
s *  specified by external trigger point. (Set
' EXT when external wide band trigger is
; used at PHS.)
[N — -
i i 1
! E)éLzé'g 1 Selects external trigger slope.
i 1
| AVG Times ! Sets averaging times of leakage power
] i measurement at carrier OFF. The range
' ON | ,  is between 2 and 32.
Eu- mmmmmmmmm -
3
| S -
1 . 1
1 Quit | Exits from Carrier OFF leakage power
i ! measurement mode.
I i
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. 1
TRANSIENT ! Modulation

&, Functions of MEASUREMENT Section

! Selects modulation accuracy
' measurement function. Measures 8
R I item parameters of carrier

]— frequency error, phase error, vector

Set

e e
]
3
i
§
i
?
i
1
1
| NP

error, etc. and display.

R Tue 1934 Yov 15 03: 3 | sodul ation
HOOUE ATTI ACLURACY. (PHS)

] Auto Lavel
Damodulated Data Set
Burst fmplitude Droop B RCR1 o B/ Symbot
Larrier Froousecy Errer @ i 1 . S

1/9 Grigin Dffset

Result
Magni tude Error
Phase Error C .
Error Vector Hagnitude : N

Parapetars
Frequency ©1.895150600 &4z
Referenca Level | ~5.0 dBa
fttenuator 0.6 B

Quit

Figure 7-32 Modulation accuracy measurement
screen

Sets the interna! reference level (REF LEVEL) to a
suitable value to measurement signal.

Sets the averaging times of modulation accuracy
measurement,
The setup range is between 2 and 32.

Exits from the modulation accuracy measurement
mode.
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5, Functions of MEASUREMENT Section

7-80

& Transmission velocity measurement

TRNSIENT 3!

Transfer
Rate/Data

i |

! Auto Level
Set

2
o
=
3
jol
.(D.

bt e s

! Selects transmission velocity

I measurement. Displays

! transmission velocity error in ppm
and Hz.

Tue 1594 MNov 15 14:00 tRNS RT

BIT TRANSFER RATE (PHS) -

Result

Bit Transfer Rate Error

Ao Level
Set

AVG Timas

Parameiers : o NGl
Frequency £.595150000 Gz
Reference Lovel @ 0.0 dBr
fiftenuator D908
CENTER
1.88515028€ GH=z Ralt
Figure 7-33 Transmission velocity measurement

sCreen

Sets the internal reference level (REF LEVEL} to a
suitable value to measurement signal.

Sels the averaging times of transmission velocity
measurement.
The setup range is between 2 and 32.

Exits from the transmission velocity measurement

made.
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M Explanation of communication system setup

By pressing TRNSIENT in order, communication

system setup menu is displayed.

Sets communication type and link of the signal under measurement.

Hon 1996 Jun 10 14.57 sip
Meamreme + ggraﬁter set

Link @

Svné Tupe

Hupbar of Unigue Yord
nique hﬁ"d M

Signal Tupe

Haas Mode

Trigger Sowce

EXT Trigger Sieps i
Root Hymuist Fitter |
freg Heas Renze
1 Auto Levas sot
ST Zryse

return

Figure 7-34 Communication type setup menu

In the type of setup items, set a communication type cut of PHS / PDC /
NADC.
Depending on this setup, the ioliowing setup items is changed.

CAUTION ¢

if only the type items are set when i’s measured in CW mode, the
setup conditions can be selected conformed to the corresponding
communication type.
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5. Functions of MEASUREMENT Section

7-82

# When PHS is set,
Type . PHS

Link Direction : Set the direction of communication ¢channel.
UPLINK ; Uplink channel.
DOWNLINK ; Downlink channel,

SYNC Type : Set for modulation accuracy and symbol rate
measurement.
UNIQUE WORD . Get synchronous by using
Unique Word.
NO UNIQUE WORD ; Measure withoui using Unigue
Word.

Number of Unigue Word  :  Set bit number of Unique Word.
Set only when UNIQUE WORD is selected
at SYNC Type.
32 ; Setto 32 bit,
16 ; Setto 16 bit.

Unigue Word . Displays Unique Words which are fixed by
the setup combination of Link Direction and
Number of Unigue Word.

Link Direction N}meez’ of Unigue Word
Unigue Word
UPLINK 16 0X E149
32 0X BB899AFD
DOWNLINK 16 0X 3D4C
32 0X 5DEF2993
Signal Type : Continuous :© Set for continuous wave in test.
Usually the signal of PHS is burst
wave.
Burst 1 Usually, set Burst,
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5, Functions of MEASUREMENT Section

# When PDC/NADC is set,

Type : PDC/NADC
tink Direction : Set the direction of communication channel.
UPLINK i Uplink channel.
DOWNLINK : Downlink channel.
VOX i VOX control (only for PDC)
SYNC Type . Set for modulation accuracy and symbol rate
measurement,
SYNC WORD ;. Get synchronous by using
Unique Word.
NO SYNC WORD ; Measure without using Unique
Word.
Codec : Set signal rate.

FULL BRATE ; Set io full rate.
HALF RATE ; Set to half rate.

SYNC Word : Set only when SYNC WORD is selected for SYNC
Type.
PDC 51 to 83 and S7 to S9 can be set at FULL
RATE, and at HALF RATE, 81 1o 812 can be set.
NADC Sync 1 i0 Sync 6 can bhe set.

STD 27B/27C: It is effective only when PDC is set.
Select the standard template for Wave Form Trigger.
27B ; Atemplate pursuant to RCR STD-27B is set.
27C : Atemplate pursuant to RCR STD-27C is set.

® When PHS/PDC/NADC is set,

MEAS Mode ;1 Burst . Evaluate with 1 burst at modulation
accuracy measurement.
10 Burst . Using 10 symbol of burst rising,

evaluate the moduiation accuracy with
the average of 1C burst.

CAUTION ¢
The 10 burst cannct be selected for the
continuous wave.

Trigger Source : AUTO ; Take the data in with internal timing.

For burst, trigger inside to take the data in.
EXT ; Take the data in with the external trigger.
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5. Functions of MEASUREMENT Section

Ext Trigger Slope

Set only when EXT is selected for Trigger Source.
+ ; Take the data in when external trigger signal rises.
- ; Take the data in when external frigger signal falls.

Root Nyquist filter :

Specify if root nyquist filter is used or not when
maodulation accuracy is measured.

ON ; Measures with filter.

OFF ; Measures without filter.

Freq. Meas Range
~ This is effective for the measurement of the

Auto Level Set

7-84

modulation accuracy, Transfer Rate, raise and fail of
the burst signal.

Expand; Measurement frequency range is expanded.
Normal ; Measurement frequency range is not
expanded.

CAUTION ¢
When you measure the non-modulated signai, use
Mormal.,

Select mode ON/OFF which sets internal reference
leve! {0 a suitable value to the signal under
measurement automatically.

ON ; Sets reference level to a suitable value
automatically. Always checks the level before
starting each parameter measurement and
sets a suitable value,

(This function does not work at leskage power
measurement at carrier OFF.)

OFF : Fixes reference level at the setup value, Set
the level manually or with "Auto lLevel Set”
soft key.
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6. Save Function

CAUTION ¢
In the TRANSIENT mode, the

o ot e e

B Save function menu

May 10/96

gt v o

. ..SHH:"E”

J—

key is invaiid except waveform screens (Wave

g

SAVE

RCL

-

Displays the sub menu to save in the built-in backup
memory.

Displays the sub menu to delete the data saved in the
built-in backup memory.

Displays the submenu for saving data in a memory
card or buiit-in backup memory.

Displays the submenu for deleting files in a memory
card or built-in backup memaory.

Frl 3906 der 1
FEF 0.0 e Wit BT Clea
Ho dBf
Clear
CLERR TLE Fiy
BEGL @1 /.f \\ List
'
~ Rag/F its
|
CENTER 30,000 Miz SPAN 5.00 iz
REY 100 kliz VBN 100 Kz SWE SO ra AT 30 ... . Ralesss
Fite List (RAH:/SYREL .. 56170 bytes froe Bratact
(EEHET T E R E.  <<< rilo Information »»>
REE_02.0AT REA_GY.DAT 1996/03/04
RES_03 BT (PDC/PHS} 2112 bytes usad
#EO_64,DaT Setup: L
REG_05 .DAT Trace: ml ) .
REG_05.DAT Limit Line: FEERL S 1 2 1072
RES_07.DAT N 1
RES_08.DAT res [on]

BEG_09.DAT CORR Factor :[IERToN | o
REG, 10.04T Template: Fﬁ return
Figure 7-35 Digplayed drive list
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8. Save Function

(T 0
;o kst 1 Displays the fist of the files (or the registers).
\ Reg/File |  Displays the file name, title, size, date, write protection
A - and the sort of the saved data.
X Selects a file {or register) with the step key or with the
i data knob referring to this list.
i
1
F i

; 6.0 db W ke “B_Biank e
i 50 4B/ Save
: I Regicter
i Pﬂvt bR
: REGL-@-1 / Clear
i Z flegster
j
;
i CENTER 30.000 Hiz SPat 5,00 Mhx
H RoW 100 kHz  VBY 100 kHr  SWP 50 ms nnmg_p Clon:
! C Filo List (RUE/SWRCL ., 56100 byles fres) Flle
! UL DET 4<¢ File Information >>>
: REG_01.BAT 1996/03/04, List
: BEG_03.DAT (POC/PHS) 2012 bytes wsedll |
H REG,04.DAT Setap: Ry
H BEB_05 DAY Trace: & ma@i Davite
! REG_06.04T Lintt Line: EILLILZ L2
! REG_07.DAT e s -
: RE6_09.DAT Loss:Frea: [ on ]
i RE6.09.047 gm]‘c:c'f"'" | P
: REG,10.DAT eapinte- fone] HEM Card
1
i
: Figure 7-36 Displayed drive list
i
i
1
i
1
R ity -

Davice t
] . . -
[ o | Selects a drive for saving data (built-in backup
T s | memory or memory card (A or B)).
[ SRATE T !
1
1
P
. Setup | Displays the submenu for formatting a memory card or
| MEM Card {  other operations.
1 3
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@ Save Register menu

"

SHIFY SAVE
& | - | RCL
. —
Save |
Register E
~~~~~~~~~ 1
oo e -t
! i
; Save !
| REG#1 10 10 ;
i
e .
3
I
3
3
3
3
]
1
[ -~
" :
I Save !
| REG#P |
3

# Clear Register menu

SHIFT

SAVE

8. Save Function

Saves the current set conditions and other
data in a register (#1 to #10) allocated in
the software menu. The object items of
saving are automatically determined
according to the condition at saving. {The
register is one kind of the files allocated in
the built-in backup memory.}

In order 1o change the content of [P
(instrument preset) 1o the currently set
conditions, saves data in IP register.

+ RCL

Clear

Deletes the contents in the register (#1 to
#10) allocated in the software menu.

Initializes the contents of 1P (Instrument
Preset} to the set condition at shipment.

7-87



R3465 SERIES OPERATION MANUAL

6. Save Function

& BSave File menu

CAUTION - '

Each sofiware key in Save file is availabie on the files in the device
selected with "Device RAM/A/B" key.

However, in the case that RAM (the built-in backup memory) is
selected, the file name cannot be changed by Rename key.

SHIFT SAVE

L) + RCL

3 1
I Save !
1 File |
1 t
By ot im o o —E_ ----------
E Save E On pressing this key, the selected items
i : of saving are saved as a file in a memory
_ E...._,____._J card.
E' The file name can be changed by the
go v don 22 e e A
£ H ]
‘; ; Hename E key

7-88 Jan 12/96
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e wd

6. Save Function

Displays the iist of the files (or the registers).

Displays the file name, title, size, date, write protection
and the sort of the saved data.

Selects a file (or register) with the step key or with the
data knob referring to this list.

Erl 1996 Mer 4
REF 0,0 dga Arite O Blank Sam
1% 48/ Save
Register
S A Y Rk AN
R B FARRY
ok I A BN ] Claar
z Reglater
i Seve File
LENTER 30,000 MHz SPAN 5.00 HHE
 WEH 100 kHz VIR 106 bz SWP S0 mm  ATT 10 0B T
File List (RAM:/SYREL ... 56329 b;tes free) File
AEG_01.DAT << File Information >»>
REG_02.DAT BES_04.DAT 1996/03/04 List
RE {PBC/PHE) 2112 bytes weed )
JE1T
3 R i
REG_G5.DAT Trace: Il R Sevice
REG,06.0AT Lialt Line: FBEM |2 |73 5
REG_07.DAT LSS iFrag! Tom? A i.B
RED.08.DAT CoRR Factor:
#56.,09.04T ORR Factor [N Satw
REG_16.DAT Tenplate: [E] MEM Card
L

Figure 7-37 Displayed drive list

Sets a heading (title) for the saved data so as to be
distinguished from other data.

Enable/disable write protection for specified file.

Changes the specified file name.

Pressing this key, key board dialog box for file name
input is displayed in the center of the screen. Select
charactars with data knob or step key and input the
characters by pressing the knob. Up to 8 characters
of file name can be input and set with ENTER key.
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6. Save Function

7-90

-

e vt e e rom e

Select
ltem

Selects which set conditions and measwed data to
save with Dialog Box.

This function is used to arbitrarily set conditions,
although in general thess are automatically selected
according to set conditions. To avoid duplication of
data, this function is used to save only set condilions.
For data, this function is used when data is saved only
onca and, after that, no longer saved.

The following conditions can be selected

Sat conditions

Waveform data A or B {view trace)

Correction data {normalize trace)

User defined limit iines 1 and 2 (iimit line ON}
User defined corraction data 31

(Conv. LOSS vs Frag. ON)

Correction factor data

Transtent user definition templata %2

® &% 9 @ ¥

& @

¥ 1 1 Available for only R3272.
%2 This is not available ifor PDC/PHE/NADC

measurement.
(Option s necessary such as GSM measuremant.)
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8. Save Function

& Clear File menu

CAUTION /

Each software key in Clear File Is available on the files in the device
selected with "Device RAM/A/B™ kev.

Heowever, in the case thal RAM (the built-in backup memory} ig
sefected, the operation by the "Clear” key is not deleting the files
but deletling the data in the files.

SHIFT SAVE

@ | - | RoL

Pressing this key delsetes a file specified
with data knob.

Displays the list of the files (ur the
rogisters),

Displays the file name, fitle, size, date,
write protection and the sort of the saved
data.

Selects a file {or register) with the step
kay or with the data knob referring to this
fist.

Helease
Protect

R e

When specified file is write protected,
pressing this key cancels the write
protection.
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B. Save Function

& Select ltem manu

SHIFT SAVE e -
1 |
1 Register
I t
e 1"

tem

7-92

1 On pressing this key, the following dialog box is
! displayed and the items of saving can be selected.
' Each item is determined by pressing the data knob
I

4 after selecting ON and OFF by turning the data knob.

And each set items are changed with the step key.

Setup SBave ltem

Data Format

Setup . [OFF
Trace . JoFE] A [ B ] [aB]
Limit Line o] 1 ][ 2 | iz

LOSS:Freq : [OFF

CORR Factor :  [OFF

Template . [OFF]

b e e -

E Diefault L oIn general, selects which #tem to save
E i according to set conditions. The select
b 1 conditions are as jollows:

1

3 # Sptconditions @ ON

! 2 Waveform data A and B

! view trace side

! e User defined limit lines 1 and 2

g o limit ing ON

; ® Conv.l.OSS vs Freq.ON user defined
} correction data @ LOSS vs Freq.ON
! # 1

! & Correction factor data

! Correction ON

! e Transient user definition template

! . OFF %2

! %1 : Available for only R3272.

: %2 : This is not available for PDC/PHE/

1 NADC measuremsnt.

! { Option is necessary such as GSM

! measurement.)

b e o ———

l

b retumn Returns to the preceding menu.

1

1

H

e e o

May 10/96
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7. Recall Function
CAUTION ¢

1 .
in the TRANSIENT mode, the | =5t

I
| key is invalid except waveform screens (Wave
! Reg/File |

SAVE
RCL
P K . . "
' Recall Displays the sub manu to recall in the built-in back up
| Register memeory.
| 1
R
1
(EUP
i . . . >
Recall 1 Displays the sub menu for recalling data from a file in
Filg ! a memory card.
e i
H
FoTTTTTT 0
List : Displays the list of the files (or the registers).
! Reg/File | Displays the file name, title, size, date, write protection
R — . and the sort of the saved data.
! Selects a file {or register) with the step key or with the
! data knob referring 1o this list.
i
;
Fri 1996 H; k)
! F O e B e EL e - oy Recall
i 10 dB/ Recail 1
i Reg inter
: WECRL LT FTILE AT
] HGL.@1 Jis o
! FA)
) 7
I Sa—— )
: = Recail
1 R i e R R : File
i CENTER 30 009 Mt SPANH 5,00 Wi
; R 100 W VAW 100 Wir WP SO ws  ATTA0 G ]
: Fite List (ROM:/SYRCL . . 56178 bvies free)
: 51 <<¢ File Informaktion 23>
; REG_0Z.DAT REG_04.DaT TRG/03/0 List
H RFG_0F.007 {POCAPHS) 2112 bytes use .
i RES,_04.0AT Setup: il R
' BE5_05.DAT Trace: (s 516
: s Hast Lina: B TIT7 177
1 PEG_08.DAT L0S3:Freq: [i]
| RE4,00.DAT CORS Facear :(ER] O |
\ RES_10.DAT Tomplste EB“:
i
! S
! : ; T
: Figure 7-38 Displayed drive list
I
|
¥
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7. Recall Function

E Selects the embedded backup memory or the mamaory
: card (A/B) as a drive 1o save.
i

& Reocall Register meny

SAVE
RrCL
oo i
[ Recall |
} Register |
PP 4
i
P i
E Recall E Recalis the current set conditions and
;HEG#i 1010 ¢ other data from the register #1 to #10)
P - gllogated in the software menu.
| Recal | Rgcalls the setting condition made just
E on POWER | after switching on the instrument.
i

.04 Jan 12/96
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7. Recall Function

& Recall File menu

CAUTION ?
Recall File is available on the files in the device selected with

“Device RAMIA/IB" key.

SAVE
RCL

i i

: Recali !

| File

e M
|
[}
b e
: ! Prassing this key after selecting a file from
! Recali L the file list with data knob recalls sst
i ! conditions and measured data from the
et -+ specified fils.

Jdan 1298 7-358
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8. Calibration Function

7-96

Recall function menu

SHIFT

oo o o 4 e WA i s e

it e e e g

RBW

e i e o it sy

Log

E
. !
E MAG ;

e s e 12 i T A M e ek s A e AL L LA U T8 4D T T i e

- _
! Executes calibration items described below. After the
' ond of calibration, enters error corraect mods.
]

kHz resolution bandwidth and -10dBm, 1dB/DIV

3
Total Gain |  Measures absolute error under the condition of 300
]
I
1 calibration signal output.

Each item can be calibrated separately.

Measures the input attenuator switching
error and executes calibration.

Measures IF STEP AMP switching error
and executes calibration.

Measures IF filter resolution switching
arror and exacutes calibration.

Msasures the linearity of the axis of
ardinate in- the range from 10 to 0.5
dB/DIV in LOG scale on the screen and
executes calibration,

Measures switching error in the range
from 10 to 0.5dB/DV in LOG scale and
executes calibration.

Measures PBW (noise power bandwidth)
in the range of 300Hz to 5MHz resolution
bandwidth to correct the noise level
(NOISE/Hz) measured with the marker.
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8. Calibration Function

Displays the menu on the preceding page.

This instrument stores the frequency characteristic
measured at shipment. Turning this function ON
corrects frequency characteristic.

Selects whether or not to use the calibration factor
obtained by calibration.

Sets the level of calibration signal output in the range
from -10 to -30dBm in 0.5dB step with ten-key, data
knob or step key.

The calibration of the internal reference frequency can
be carried out.

Ten key, step key,and data knob can be used for the
data setup.

The range of setup data is -100 1o 100.

REFERENCE
How to calibrate the internal frequiency reference
sowrece

To calibrate the internal frequency reference
source, connect the freguency comuparing device
with the analyzer and the external 10 MHz
reference signal source as follows.

External 10 MHz

The rear of the analyzer referance

10MHz REF

INFOUT
e Comparing device
{109 lavel)

| and change the data from

| =100 to 100 until the internal
| reference signai become
equal to the external 10 MHz
reference signal.

i
Press : CAL
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8. Calibration Function

i

|

¥

T K

| Store | Uses to store the setup data.

! ! Dialogue box is displayed by pressing this
b 1 key then select "Confirm" by rotating and
: pressing the data knob.

; If it is not necessary to store the setup
: data then select "Cancel" by rotating and
: pressing the data knob.

i

1

S . =l

| 1

Ioreturn 1 The menu of the previous page is
E i displayed.

CAUTION ¢

Sometimes there is a switching noise in the equipment on executing
the calibration; it is caused by the swiiching of the infernal
attenuator.

Use the attached MC-81 as the input cable.
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Selects whether internal (INT) or external (EXT)
reference frequency (10 MHz) to use.

When EXT is selected, external signal input through
the REF IN/QUT terminal on the rear panel is used.
{Frequency error and level of input signal must be
5104 or less and in the range from -5 to +5 dBm,
respectively.) When external reference frequency is
selected, the characters of "EXT" is displayed at the
left side an the screen.

Sets date and time. Select an item with arrow key
and change data with ten-key or data knob.

Each data is set by pressing the knob or ENTER key
after changing the data. The date and the time
become available immediately after the changing.

e dute 1984 Hov 15 3% 30 [

PEF 6T i AL TH WK Drviem
10 @/ Rol 1om
. 1 . N e e |
Dats/Time 1 b g DatelTine
tow 0§ 19 ]
Honth o] ] B K22
6P 10
A
) Dihers
o Trove
- 1B Fuint
UETCGR w01 |
’_i,i“-hm.i‘w PO % DU NP WIS PSP W' S0 o I8
EHTLH 30606 Mk Soadl 1000 wte B Revislon
REW 0 kHle  VEW 10 RHz  SW 50 ms  ptT 1089

Figure 7-3% Setting the date and time

Sets conditions for R3-232.
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Sets address for GPIB. Addresses from 0 to 30 are
available.

Moreover, the target device can be set at the time of
pressing COPY key.

CAUTION !

if the power is turned off after the setling is
changed but the dialog Box is being displayed,
the selting is ignored.

Selects the number of points for trace data. Iniial
value is 1001.
Noie: Sometimes the current trace data is

displayed temporally by the number of iis
point when the number point is switched.

Displays the software revision of this instrument.
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10. Window Funcilion

WINDOW
rmmen b ~==s
I Measuring
i Window
i
fr o e e -
! pommm e T
i Window |
H f
! EON gC)FF!:
; bt e v e
i ;
H H
h H
\ i
| ]
| i
i el
i :I POs :
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i ! " H
! V| WIDTH !;
i B e
| L
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; | Coupleto |
i ~ Marker :
| OFF |
i R
: b .
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! , return
H 1 H
i H 1
! H i
i [ VU
L,

L e J
¥ i
¥ ]
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t i i
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i | e
{ i
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1 I I
H ] i
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i i
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! ; return :
| i 1
i H §
\? i H

MNov 186

Turns ON/OFF window display.

Note

The window of the upper screen
cannof be turned OFF in double
screens display mogds.

SBelecting POS makes it possible to
change the positicn of window. Selecling
WIDTH makes it possible to change the
width of window.

-Specifies a range for peak search and di3

down with marker.
ON uses the range in a window, while
OFF uses the range of set span.

Returns to the preceding menu,

Seilects the spectrum display which uses upper and
fower two screens.  In the lower half screen, a part of
the upper soreen is enlarged.

"POS"Y varies the window position and
"WIDTH" varies the window width.

Cancels double screen display (ZOOM)

mode.

Aeturns to the preceding menu.
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10. Window Function

7-1027

K
! Upper and lower two screen display mode. Upper half
! screen displays spactrum, while lower half screen
J displays time based waveform,

i The window at this time is displayed with the vertical
;

H

i

1

1

[

lines of the window width = OHz.

change the position of window. Selecting
WIDTH makes it possible to change the
' width of window. (The screen becomes
! the same as in ZOOM by changing the
| width of the window.)

POS i Selecting POS makes it possible to
1
|
I

¥

! Cancels double screen display (F/T)
! omode.
]

3
i
I Returns to the precading menu.
|
t

L s i s 3 e

. 2 e o g

| Tums OFF screen display and returns from double
; screen display mode to ordinary single screen display
; rnode.

A B Executes the selection of the active screen in
doubla screen display mode.

On pressing A . the upper screen

becomes active.

On pressing B . the lower screen

becomes aciive.

Note
A frame is displayed around the scale on the aclive screen.
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REMOTE CONTROL INTERFACE

This chapter explaing external control via GPIB or RS-232

interface and GPIB command codes.
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1. Introduction

The spectrum analyzer is equipped with a GPIB (General-Purpose Interface Bus} as standard, which
complies with |1EEE standards 488.1-1978 and can be remotely controlled by means of an external
controller. The analyzer also has a built-in contro! function, enabling easy configuration of small GPIB

systems. (Option)

B GPIB

B-2

The GPIB is a high-performance interface bus used fo connect the
measuring instruments {o the computer.

The operations of the GPIB are defined by |EEE standard 488.1-1878.
Since the GPIB has a bus-configurad interface, it can specify a device by
assigning a specific address to each device. Up to 15 devices can be
connected in parallel to a single bus. GPIB devices have ans or more of
the following functions:

& Talker
The tatker is a device which is specifisd 10 send data to the bus. Only
one active talksr can exist on the GPIB bus,

& Listener
The listener is a device which is specified to receive data from the bus.
Multiple active listenars can exist on the GFIB bus.

& Coniroller

The controller is a device which specifies the ialker and listener. Only
one active controller can operate on the GPIB bus. Controllers which
control IFC and REN messages are called "sysiem controllers”.

The GPIB bus can have only one system confrofier on i, If there are
multiple controflers on the bus, the system controller becomes the active
controller, while other devices which have a conirol function operate as
addressabie devices whan the system is started up.

The TCT (Take Control) interface message is used to set a controfler
other than the systern controller as the active controller. After setting, the
system controller will become the non-active controfler.

The controller controls the entire system by sending interface massages
ar device messages 1¢ each measuring instrument.  The functions of the
Messagss ara:

e Interface message: Control of the GPIB bus
e [evice message: Control of the measuring instrument

Jan 12/986
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§ GPIB Setup

May 10/96

1. Introduction

@ Connecting GPIB
The following shows the standard GPIB connector. Secure the GPIB
connector with the two screws to prevent it from coming loose during

usa.
GPIB Connactor ] /

s

The following precalﬁions should be observed when using the GPIB
interface:

& The total GPIB cable length in a single bus systern should not
exceed n x 2 meters, where n = the number of devices to be
connected, including the GPIB confroller. In no case should the
cabie length exceed 20 meters.

®# Up to 15 devices can be connected o a single bus system.

2 There are no restrictions concerning the method of connection
between cables. However, no more than three GPIB connectors
should be connected to a single device, since the use of
excessive force could damage the connector mounting.

For example, the total cable lfength in a systern with 5 devices should be
10 meters or less {2 meters x 5 devices = 10 meters). The total cable
length can be distributed freely within the rangs of the maximum allowed
cabie length. However, if more than 10 devices ars to he connected,
some of thern should be connected using cables of less than 2 meters so
that the total cable length does not exceed 20 maters.
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1. Introduction

@ Setting of GPIB address

I GPIB |
Press | LCL |and | & 'keys.
SYS | Others |

__________

With ten-key, input GPIB address for this instrument.

Press| Hz |key to enter,

8-4 Jan 12/96
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2. GPIB BUS Functions

8 GPIB Interface Functions

Code Description

SH1 Source handshake function

AHA1 Acceptor handshake function

T8 Basic talker function, serial polling function, listener-
specified talker cancel function

TED Without extended talker function

L4 Basic listener function, talker-specified listener cancel
function

LED Without extended listener function

SR1 Service request function

RlL1 Hemote function, locat function, local lockaout function

PRO . Without parallel polling function

DO Device clear function

BTO Without device trigger function

C1 System controlier function
c2 IFC transmission, controller in charge function
C3 REN transmission function

C4 SRQ response function

C12 Transmission of interface messages, conitrof ransfer
function

E1 Using open-collector bus driver

Note

C1, C2, C3, C4 and C12 function only when the options are
packaged.

CO0 {no system controlier function} is in the standard instrument
without coniroller option.

May 10/96 8-
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2. GPIB BUS Functions

B Controller Functions

R3483/3465 has a system controller mode and an addressabie mode. The
features of each mode are as follows:

System C?ntroller Mode Addressable Mode
(option 15)
At startup Active conirolter Non-active controller
IFC | Controliable Not controliable
REN Controllable Not controllable

To be active in the addressable mode, R3483/3485 must have received
the TCT interface message.

Only one system contraller is allowed on the GPIB bus. When a system
connected through the GPIB bus is started up, the system controller
becomes the active controller. Only one active controller at a time is
allowed on the GPIB bus. The controller controls the devices on the bus
by sending interface messages and receiving service requests (SQR).
Note that the IFC and REN interface messages are sent by the system
controtler only.

Interface messages are used to send indications of talker and listener,
serial poll, device clear, trigger, local, and the other information to the
measuring instrument. Service requests are used fo receive interruptions
from the instrument.

The active controller can transfer control to any non-active controller.
After specifying the talker as the device to which control is to be
transferred, the active controller sends a TCT interface message to
transfer control 1o the talker. This operation is called "pass control”,

When the system controlier sends an IFC interface message, control is
returned from the active controller to the system controlier.

Jan 12/86
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2. GPIB BUS Functions

B Responses to Interface Messages

May 10/96

The responsas of the instrument to interface messages are defined by
[EEE standards 488.1-1978 and are described in this section.

For information on how 1o send inierface messages io the instrument,
refer to the instruction manual of the controlier to be used.

@ Interface Clear (IFC)

The IFC message is transmitted directly to the instrument through a signal
line. The message allows the instrument fo stop the operation of the
GPIB bus. Although all input/output operation is stopped, the input/output
buffer is not cleared. Note that the DCL is used to clear the buffer. If the
instrument is specified as an active controller at that time, control of the
GPIB bus will be removed from the instrument and transferred to the
system controiler.

& Remote Enable (REN)

The REN message is transmitted directly to the instrument through a
signal Iine. If the instrument is specified as a listener when the message
is true, the instrument is in the remote mode. The instrument remains in
the romote mode until the GTL message is received, or the REN
becomes false, or the LOCAL key is pressed.

When the instrument is in the local mode, it ignores all the received data.
When the instrument is in the remote. mode, it ignores all key inputting
other than LOCAL key inpuiting. When the instrument is in the LOCAL
LOCKOUT mode (LLO; see Page 8-8), it ignores all key inputting.

@ Serlal Polling Enable {SPE)

When the instrument receives a message from external devices, it is in
the serial polling mode. If the instrument is spacified as a talker in this
mode, # sends status bytes instead ¢f normal messages. The instrument
remains in the serial polling mode until the SPD (Serial Polling Disabie)
message or the IFC message is raceived.

When the instrument sends an SRQ (Service Request) message to the
controfler, hit 6 (RQS bit) of the response data is set to 1 (true). When
the instrument has finished sending this message, the RQS bit reveris to
0 {false). Tha SRG (Service Request) message is sent directly through a
signal line.

& Device Clear (BCL)
When the instrument receives the DCL massage, it performs the
following:
# Clearing of the input and ouiput buffers
e Reseatting of syntax analysis, execution control and response data
generation
& Cancellation of all commands that prevent the remote command
from being executad next
% Lanceilation of commands that are paused to wait for other
parameters

8.7
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2. GPIB BUS Functions

8-8

It does not perform the following:
& Changing of data set or stored in the instrument
® Interruption of the front panel operation
® Modification or interruption of instrument operations being
executed
® Changing of status bytes other than MAV. (MAV becomes 0 when
the output buffer is cleared.) '

@ Selected Device Clear (SDC)

The SDC message operates in the same manner as the DCL message.
Howsever, it is executed only when the instrument is as a listener. In
other cases, it is ignored.

@ Go To Local (GTL)
The GTL message places the instrument in the local mode. In the local
mods, all the operations on the front panel are available.

& lLocal Lockout (LLO)
The LLO message places the instrument in the local lockout mode. If the
instrumentt is set to the remote mode in this mode, all the operations on
the front panel will be inhibited. (Note that in the normal remote mode,
front panel operations can be performed using the LOCAL key.)
The following three methods can be used to set the instrument to the
logal mode from the local lockout mode:

& Sending a GTL. message to the instrument

e Setting the REN message to faise {In this case, the local lockout

rmoede will be canceled.)
® Switching on the instrument power again

@ Take Control (TCT)

If the instrument receives the TCT message when it is specified as a
talker, it becomes the active controller through “pass control”.  On
receiving the IFC message, the instrument refurns to the addressable
mode.

May 10/96
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2. GPIB BUS Functions

8 Message Exchange Protocol

The instrument receives program massages from controllers or other
devices through the GPIB bus and generates response data. The
program messages include commands, queries (commands used to query
response data) and date.  The procedure used 1o exchange these
commands, queries and data is explained in this section.

§ GPrIB Buffers
The instrument is equipped with the following three buffers:

O Input buffer
The input buffer is used to store data temporarily for command analysis
{it has the length of 1024byte but the input above it is ignored.)
Either of the following two methods can be used 1o clear the input buffer:
& Switching on the mstrument power
& Exacution of the DCL or the SDC

O Quiput buffer
The output puffer is used to store data which are to be read from the
controller (1024 bytes).
Either of the following two methods can be used to clear the output
buffer:

& Switching on the instrument power

@ Execution of the DCL or the SDC

& Message exchange
The foliowing are the most important events when another controller or
device receives massages from the instrument:

® Response data are generated when a query is receivad.

O Purser

The purser receives command messagss in the order of reception from
the input buffer, analyzes the syntax and determines what the received
command is {0 executs.

O Generating response data

When the purser executes a guery, the instrument generates daia in the
output buffer in response to it (that is, fo output data a query must be
sent immediately before the data).

8-8
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3. Command Syntax

B Command Syntax

8-10

The command program for R3465 command mode is defined in the
following format:

Header Space {space characters) . data -

, {commaj

& Header

Two types of header are available: common command header explained
below and simple header.

Common command header has an asterisk (%) at the top of mnemonic.
Sirnple header is a functionally independent command which has no
hierarchical structure.

Attaching "?" in front and in the rear of a header makes a query
command.

@ Space (space character) _
One space or more is reguired in this field. (A space may be omitted.)

& Data

When the command requires multiple data, the data should be separated
with commas. A space may be inserted before or after the each comma.
For details of data types, refer to "Data Formats™.

For details of data type, see the paragraph for data format (on page 8-11).
@ Writing muitiple commands

The instrument is possible to write multiple commands by separating
thern with semicolons,
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§ Data Formats

The instrument uses the data formats for data input/output shown in this
section,

& Numeric data

There are three numeric data formais, any of which can be used for
numeric data input.

Some commands add the units to the data at data inputting. For
information on units, refer to next page.

The following shows the format of the character data.

# Integer type: NA1 format

3! [ Symbol] = Number

8  Fixed-point type:  NR2 format

3 /
s [Symboi] = Number O Yol Number -
¢ Foating-point type: NRS3 format
3| [ Symbol] 2 Number -w@ LN Number
Ele »| [Symbol] | Number -

Note
Symbols at the beginning may be omitied.
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g-12

& Units
The table below lists the units which can be used.
Suffixes Unit Cormmands with which Usable
GZ 10° Frequency
MZ 10° Frequency
KZ 10° Frequency
HZ 10° Frequency
MY 10° Voltage
- MW 10 Electric power
DB 10° B ratio
MA 107 Electric current
SC 10° Second
MS 109 Second
us 10° Second
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4. Status Bytes

The insirument has a hierarchical status register structure in compliance with |EEE standard 488.2-
1987, which is used to send various device status information te the controller. This chapter explains
the operational models of the status byte and event assignments.

I Status Register

May 10/86

@ Siatus Register Structure
The instrument employs the status register mode! defined by IEEE
standard 488.2-1987 and consists of a condition register, an event
register and an enable register.

Condition register Event register Enable register
0 s 0 b & = 0
1 1 - & 1
n-1 =t n-1 - & «—— n-1
n R 4 L & = n
I
OR e Summary

() Condition register

The condition register continuously monitors the status of devices, that is,
retains the latest status of devices. However, this register is retained as
the internal information, so, nc data can be written or read into this
ragister.

3 Event register

The event register latches and retains the status information from the
condition register. {In some cases, it retains status changes.)

Onece the register is set, the condition is maintained until a query
command reads out the information or the register is reset by means of
the *CLS command. No data can be written into this register.

8-13
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4, Status Byles

(O Enable register
The enable register specifies which bit in the event register is to be used
as the valid status to generate a summary. The enable register is ANDed
with the event register.

generated as a summary.
status registers. Any data can be written into these registers.

The OR of the result of the AND cperation is

The summary is written into the following

# Status Register Types
The following three types of status register are used in the instrument:

Refer to page 8-15 for further details.

{1} Status byte register
{2) Standard event register
(3) Standard operation status register

The figure below shows the arrangement of the status registers in the

instrument.

Standard operation
Status register

Status byte
register

OPR

M3S

Standard event register

......

Qutput buffer

RQS

ESB

MAY

UCAL

|

Service request

8-14
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4. Status Bytes

I Event Enabie Register

8-18

Each event register has the enable register to determine which bit to be
available. The enable register sets the corresponding bit in decimal
vaiue,

e Set of Service Request Enable Register © "BRE
& Set of Standard Event Status Enable Register : “ESE
e Sei of Operation Staius Enable Register ;. OPR

Example : Only the Measuring bit in the operation status register is made

to be available.
OPR bit of the status byte register is set in 1 when Measuring
bit of the operation status register in set in 1.

PRINT @8 ;"0PR18" {The exampie of the program in
MN38BASIC.) ,

OUTPUT 708 ;"OPR16" (The example of the program in
the series of HP200 and 300.}

Example : OPR (the summery of Operation Status Register} bit and ESB
{the summery of Event Status Register) bit of the status by‘te
register are mads to be available.

MBS bit of the status byte register insst in 1 when OPR bit or
£SB bitis setin 1.

PRINT @8 ;"*SRE180" (The example of the program in
NE8BASIC.)

QUTPUT 708 "*SRE160" (The example of the program in
the series of HP200 and 350.)

May 10/96



R3465 SERIES OPERATION MANUAL

B Standard Operation Status Register

& LCvent register
The event register for the standard operation status is ussd 1o hold
the change from 1 to 0 of the corresponding condition register. The
table below shows the assignments of the event register for the
standard operation status.

4. Status Bytes

it Description
15 Abways 0
14 Program running Set to 1 when the built-in BASIC
language stops.
13 1o 11 Always 0
10 Auto Level Failure | When the setting of Auto Level is
failed, t is sel.
g Printing Setto 1 at the and of printing.
8 i Averaging Set 1w 1 when averaging finishes.
7i05 Always 0
4 Measuring Set 1o 1 at the end of ssquence
measurement.
3 Sweeping Set 1o 1 when sweeping finishes.
2101 Always 0
0 Calibrating Set to 1 when calibration data
acguisition finishes.

May 10/96
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4, Status Bytes

# Status Byle Register

8-18

The status byte register summarizes the information from the status
register (see Page 8-13). In addition, a summary of the status byte
register is sent to the controller as a service request. Therefore, the
register operates slightly differently from the status register. This section
explaing the status byte register.

The figure below shows the structure of the status byte register.

Status byte register

RQS

oFRr| 6 |ESBIMAV] 3 2 1 |UCAL
MSS

SRQ enable register
@

7 *® 5 4 3 2 1 0 & —->M85

The register has the same functions as the status register explained in
Page 8-13, except with regard to the following three points:

@ The summary of the status byte register is written in bit 6 of the status
byte register.

@ Bit 6 of the enable register is always valid and cannot be changed.

@ Bit 6 (MSS) of the status byte register writes the RQS of the service
request.

The register responds to the serial polling from the controller. Cn doing
s0, bits 0 to 5 and bit 7 of the status byte register and the RQS are read
out, then the RQS is reset to 0. The other bits are not cleared until each
factor has been reset to 0.

When the *CLS command and the 32 command are executed, the status
byte register, the RQS bit and the MSS bit can be cleared.

May 10/96
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The table below explains the meanings of the bits in the status byte
register.

bit Dascription

7 OPR e The OPR bit is a summary of the standard
operation status register.

6 MSS e The ROS bit is true when the M38 bit of the
status byte register is set to 1. The MSE bit is
the summary bit for the entire status data
struciure.

@ The serial poll cannot read oui the MSS bit,
{However, the MSS bit is understood to be 1
when the RQS bit is 1.)

¢ To read the MSS bhit, use the common
command *8TB?.The *3TB? command can read
out bits 0 1o 5 and bit 7 of the status byte
register and the MSS bit. In this case, neither
the status byte register nor the MSS bit can.be
Cleared.

® The MSS bit cannotl become 0 until all the
unmasked factors in the status register struciure
have been clearad.

5 ESB #® The ESB bit is a summary of the standard event
register.

o4 MAV ®  Summary bit for the output buffer.
# This instrument does not work with it

3101 & Always §

0 UCAL {e Setto 1 when sweep is so fast as to cause
signal levs! airor.
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4, Status Byies

B Standard Event Register

The table below shows the assignments of the standard event register.

bit Description

7 Power on Set to 1 when this instrument is
switched on

& Always 0

5 Command Error Set to 1 when the purser finds a syntax
error,

4 | Execution trror Set to 1 whan ths system fails to

axecute the instruction received as a
GPIB command for some reason {(such
as out-of-range paramater).

3 Device Dependent | Set to 1 when errors other than
Error command errors, exscution errors,  or
TQUery errors occur.

2 Query Error Set to 1 when no data exist or data have
' been deleted when the controler
attempts to read out data from this
instrument,

1 Request Control Set to 1 when this instrument is required
o be the active controller.

0 | Operation Complete | Not usad.
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5. List of GPIB Command Codes

MNote on Table
® An asterisk () in the Listener Code column indicates that it is a function that neads

the input of the numeric data following the code.
# A plus sign (+) in the Output Formats column indicates that multiple data items are

OLHPUL.

&  AUTO/MANUAL or ON/OFF in the Cutput Formats column indicates that the code
ouipuis 1 or J, respectively.

¥

means impropriety.

& Al frequencies are in Hertz (Hz), and all times are in seconds or fractions of a
second. And the levels are output in the setting display unit.

Talker request

Funclion Listengr code Remarks
Cods Dutput format
Center freguangy CF * CF? Freguency
CF Step size cy = cs? Fraguency
CF SlepAUTO | CA ! CAY L AUTOMANUAL
Frequency offset size FO = FOT Frequency
Fraquency offset ON FON =
Frequency offset OFF FGF
P Freqguency span 3P 5pP? Frequency
B b e e e e v i o et e bt e o e ot e b e e o b e e e e b e
Slfuspan | G TN NSNS SNSRI IS
E Zero span Z5 -
Start frequency A FA? Fragquency
Stop frequency FB * FB7 Frequency
Pre-selection
Auto peaking PPA - Only 334635
Manual paaking PPM * PPM? integer Only R3465
Preselector  1.7G PRESL STD - Only R3465
3.00 PRESL EXTD - - Only B3485
PR A, el

May 10/96
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5. List of GPIB Comrand Codes

(cont’d)
Talker request
Function Listener code Remarks
Code Output format
Reference ievel . [ ! & RL? Level b o]
X asan pos oor [T ot T
1: 5 dB/
2: 2 diy/
3 1dB/
________________________ 4 0.5dB/ _ .
FET 7 S N T e R
1 X2
2. X5
3 X190
LINEAR X1 Lit -
LINEAR x2 LL2 - -
LINEAR x5 Lis - -
_ LH:EEAF! “xm _ LLID - -
Reforence lovel display anit 1T ontr T T o @sm T }
- UN? 1: dBmV
= AUNITS? 2 dBuV
';é 3 dBuVemf
5 4: dBpW
31:’ Y
& W
dBm AUNITS DBM -
KSA - -
uB -
gBmv AUNITS DBMY
KSB -
UM -
dB Vv AUNITS DBUV - -
KSC -
ul
dB Vet UE - -
dBpW uw
volts AUNITS V -
K3D - -
walls ) AUNITSW L s e e e = ]
i.evet offset RO ® RO? Level
Lavel offset ON RON * -
tovel offset OFF ROF - -
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5. List of GPIB Command Codsas

{cont'd)
) Talker request
Function Listener code Remarks
Code Output format
Sweep mode - SWM? 0 Normal & full
' 20 Single & ful
H Normal & window
21 Single & window
Window ON WDOSWP ON -
QFF WDOSWP OFF N
Nomal CONTS -
SN -
Single SNGLE -
Sl -
o
£ | Reset& Start SR -
£ Take swoep (Single sweepactio) 4TS 4o ol ioooeoibol
1 Gate Posttion GTPOS * GTPC3? Time data
g
2
o i Gate Width GTWID * GTWID? Time data
Gated SWP ON GTSWP O GTSWP? ONAOFF
OFF GTBWP OFF
Gate Source
IF Signal GTSRCIF GTSRC? 0 iF Signal
EXT Gate in GTSRC GT - i EXT Gate in
EXT Trigger GTSRO EXT - 2 EXT Triggsr
Gate Sourge Slope + GTSLP + -
- GTSLP-
Trigger mode T™? 0: FREE RUN
1 LINE
ViDEG
External
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5, List of GPIB Command Codes

{cont’d)
Talkar request
Function Listener code Remarks
Code Qutput format
FREE RUN T™ FREE
FR -
LINE TM LINE -
Li -
o
2
F VIDED Vi -
5
Oy Exernal ™ EXT - -
o)
] EX - -
=
D1 Trigger slope N TRIGSLP + -
- TRIGSLP - -
JTrggerlevel e} L e et e o
Swp By * SW? Time
ST * 8T7? Time
SWP AUTO AS A3? AUTOMANUAL
REwW Ag RE? Fragquency
RBW AUTO BA BaT AUTOMANUAL
RBW : SPAN CORS * CORS37? Ratic
RBW : SPAN ON CORS ON # -
= RBW : SPAN default CORS OFF -
T b e e e e et e e e e e e o e e e e e b e e e e e e e b e
SlvBw VE = VE? Fraguancy
o
;‘E VBW AUTO VA VAT AUTOMANUAL
VBW : RBW COVR* COVR? Ratio
VBW | RBW ON COVR ON* «
VBW : RBW default COVR OFF
Couple Al AUTO AL AL? AUTO/MANUAL
ATT AT = AT? Level
ATT AUTO AA AAT AUTO/MANUAL
}_. _____________________________________________________________________________
Q MIN. ATT ATMIN # ATMIN? Level
MIN. ATT ON ATMIN ON # E
MIN. ATT defauit ATMIN OFF -
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5. List of GPIB Command Codes

{cont'd)
) Talker reguest
Function Listener code Remarks
Code Ouiput format
Trace A . TA? {Lower byle}
0: write
1: view
2: blank
3 A-DL-»A
4 A-Q-rA
5 B-A-sh
{Upper byte)
0 nothing
1 + max hold
21 +averaging
3 +minhold
A write AW -
A view AV -
A blank AB -
Amachod |, A R
A min hold | AMIN - -
§ A averaging AG * ) ) Ir;(:g;: mmmmmmmmmmmmmmmmmmm
& start AGR -
stop AGS -
pause AGP -
continue AGC -
1 time AG1 -
continue AGO -
Tace Acew | owa | LT
Trace Math | | TTTTommmmmmmmmmmmpmmmmm
A XCH B ACHB - -
A-BesA TRO - -
B-A-r A TR - -
L W | T2 ]
Trace B - TB? {Lower byte)
1 view
2: blank
{upper byle)
0. nothing
B store BSTORE -
B view BY
B plank BB
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5. List of GPIB Command Codes

{cont’d)
) Talker request
Function iistener code Remarks
Code OQutput format
@] Measurmant point
8 501 point P8 -
- : TPL -
1001 point
Detector mode bpM? G: Normal
DET? 1: Positive
2. Negstive
§ 3: Sample
§ Normal DTN -
3 DET NRM -
8 Positive DTR -
& DET POS -
= Negative DTG -
DET NEG -
Sample B7s -
DET SMP -
Limit line
H-axis
ABS LIMPOS ABS LIMPCS? a ABS
REL LIMPOS REL REL
Y-axis
ABS LIMAPOQS ABS LIMAPOS? 0: ABS
REL LIMAPOS REL 1 REL
I e
ON LAN LMTA? ON/OFF
& o LAF
2| Limittine 2
'__% ON LBN LMTB? ON/QFF
L OFE LBF
RE: ’syﬁe seletion | | TTTTopTToommmmmmmmmmmmmmmmmmmmme e
Freguancy domain LIMTYP FREQ LIMTYP? G6: FREQ
Time domain LIMTYP TIME 1 TIME
Lirnit ling 1
Table input EMTAIN * 3% - wa=f L
Table delete LMTADEL -
Limit fine 2
Table input EMTBIN ¥ - *=F, L
Table delete LMTBDEL -
X-axis shift LIMBFT # LIMSFT? Fraquency o time
Y-axis shift LIMASFT * LIMASFT? Level
%: Table data is described following this code for LMTAIN or LMTBIN,
Table data is formed by the frequency, time and level.
Refer to the programming exampie of PC-6 (8-45 page) for guideline.
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&, List of GPIB Command Codes

{cont’d)
Talker request
Function Listener code Remarks
Code Output format
Pass/Fail judgment
Judgment result? PFJ? 0: FAIL
i: PASS
Judgment resull? (details) OPF? 0: FAIL
1: UPPER
© 2, LOWER
f 3 UPPER&LOWER
€ 4: ERROR
=~ Read out Fail point
Upper side FPU? The number of Fail point. [ Maximum 256
< CRIFR > + Frequency. sets,
Level <CRAE>,
Do a repeat of them until the
number of point.
Lower side FPL? The same as Upper side.
_i_g Display line DL ? Level
E Display ling ON DLN * - -
A Display line OFF DLF . -
Marker ON MN * MNT? g Marker off
MKN * - 1 Normal marker
2 AMarker
Marker frequency MF? Frequency
Marker Level - hL? Level
Fraquency + Level - MFL? Frequency + Lavsl
| Normal marker MKN #
£ MK * MK? Fraquency
[y
= AMarker ) MKD * - -
MT * MT? Fraguency
Fixed Marker - FX? ON/OFF
Fixaed Marker ON FXM
Fixed Marker OFF FXF .
1/AMarker REDLT? Qperation value (Note)
1aMarker ON REDLT ON
i/aMarker OFF REDLT OFF -
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5. List of GPIB Command Codes

{cont'd}
) Talksr request
Function Listaner code Remarks
Code Qutput format
Signal track - 837 ON/QRE
Signal frack ON SGN -
Signal frack OFF SGF -
Peak Searth MKPK -
PS .
NEXT poak MKPK NH -
NHP .
NEXT peak loff MKPK NL - -
NXL -
MEXT peak right MKPHE NR -
MNXR -
MIN search MIS -
NEXT MIN MM
7% 0SS n
%2 Continuously peak
{55
= Continusougly peak ? CP? ON/OFF
Continupusly peak ON CPN R
Continuously peak OFF CPF R
Peak range
Normai PSN - -
Upper side PSU - -
Lower side PGL -
Peak AY div DYy * 0y? Real value (0.1 1o 10}
Marker display
Relative value display MDR - -
Absolute mvgtue digﬁa_y_ L MDA e - . -
Active marker movement
Trace A MKTRACE TRA MKTRACE? 0: Blank
Trace B MKTRAGE TRB - 1: Trace A
___________________________________________________ 21 raceB 4
Marker OFF MKOFF -
MO
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5, List of GPIB Command Codes

{cont'd)
Function Listener code Talkor requost Remarks
Code Chatput farmat
Multi Marker
fMutti Marker ON MLT MLT? ON/AOFF
Multi Marker OFF MG -
Actve marker saft | N S * = Froquericy |
MK *
Muiti Marker No.1 ON MLNY * -
Multi Marker No.1 OFF MEF 1
Multi Marker No.2 ON MEM2 *
Muiti Marker No.2 OFF MLFZ2 -
Multi Marker No.3 ON MLNG * -
Multt Marker No.3 OFF MLF3 -
Mulit Marker No.g¢ ON MLNA * -
Multi Marker N4 OFF k4 -
Muld Marker No.5 ON MLMNS * - -
5 Multi Marker No.5 OFF MLFB -
% Multt Marker No.6 ON MLNG * - -
Z| Muli Marker No & OFF MLF5 )
Multi Marker No.7 ON MLNT # .
Multi Marker No.7 OFF MLF7 -
Mutti Marker No.8 ON MLNB * -
Multi Marker No.8 OFF MLF8 .
Muiti Marker No.9 ON MLNG *= -
Multi Marker No.9 OFF MLF3 -
Multi Marker No.10 ON MLM1G * -
Multi Marker No.10 OFF MLF10 -
Muli Marker al frequency | - | wisF? | Frequency |- 10 items + |
AMKR
Mulli Marker all level - MLSL? Lavel 10 Hams +
IO AR RSSO A AMKR__
Peak Hst
Peak list frequency PLS FREQ
Peak list levet FLS LEVEL
Peak list off PLS OFF -
Peak list output PKLST? cnt, frequency 1,
levell, . frequency n,
leveln: n=cnt
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5. List of GPIB Command Codes

(cont’d)
Talker request :
Function Listener code Remarks
Code Quiput format
MKR—
MKR—=CF MKCF
MC -
MKR-+REF MKRL - -
MR .
MKR A-SPAN MTSP
DS -
MER—Harm MKHM -
Mk . .
MKR—CF step MKCS - -
MO -
MKR A—CF step MTCS
M1
i
=< I MKR A—CF MTCF -
]
=
MKR —=MKR step MKMKS
p2 -
MKR a--MKR step MTMKS
M3
KA sep size 1 mpM e | vee T T Fequeney |
MKR step AUTO MPA MPA? AUTO/MANUAL
BEAK SCF |1 e e O
PEAK -»REF PKRL
ag down 5 e R
X dB down width MEBW * MIKBW? Lavel
X dB down XDB
X d8 down left XoL . -
X dB down right KDR -
X dB reiative DGO . -
X dB abs. left DCH R -
X dB abs. right Doz .
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5. List of GPIB Command Codes

{cont'd}
) ) Talker requast
Function Listensr code Remarks
Code Cutput format
X dB execution state - De? 0 Relative
" 1. Absolute {left)
2 2: Absolule (Right)
S| Continuously 0B down? . CDE? OFF/ON
Continuously dB down ON BB ON - -
Continuously dB down OFF DB OFF . -
Measurement window - WwDO? ONIOFF
El L WN? L JONOFF .
G| Window ON WDO ON R
S WHN -
% Window OFF WDO OFF -
£ WF -
O [Bamarposton: X~ TWIRE TR T T ey [T
§lwindowwidth 1 wox: L wox? ] Froquency | ]
= | Couple to Marier CPLMK ON CPLMK? ON/OFF
CPLMK OFF : - -
Multi-screen
Multi-screen ZOOM [MLTSCR ZM -
5 FrT MLTSCR FT -
12 RESET |MLTSCRRST - -
P Window position ZMPOS < ZMPOS? Fraquency or time
E| window width ZMWID * ZMWID? Fraguency or time
= Upside screen SCRSEL TRA - -
Downside screen SCRSEL TRB - -
Lavel Correction CR? ON/OFF
— ON CR ON -
3 OFF CR OFF . -
- abla input CRIN * 3% - - #a |
table delstion |CRDEL
= Recall : RC/REG__nn/ - - Max eight
& RC/File name/ . . characters for
e the file name.
ol Save SVIREG_nn/ - - "nn” of
(% SV/File name/ "REG_nn” is
from 01 to 10
2| Delete DEL/REG_ nn/ “
% DEL/File name/ -
0
= Instrument Preset iP - -
£

% CRIN sets the rable data after this code. The iable data is organized with the frequency and
the laval.
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5. List of GPIB Command Codes

{cont'd)
Function Listener code Talker roquest Remarks
Code Output format
Printer output
Gradation mode PRT GRY
. No gradation  standard PRT MOL
_*E raduction PRT MOS
a Printer command selection
ESG/P PRICMD ESC
HPF PCL PRTCMD PCL
Exgcution HOOPY
Plotier output
The chiect to be plotted
Adl information PLALL - -
Only wave form PLTRACE
Split size
Full size PLPICH - -
Two part split PLPIC2 - -
Four part split PLPICA - -
Piot positions Mode changes
Center PLMID - - to full size.
Left PLLEFT - Mode changes
5 Right | PLRIGHT - o the two part
g spiit.
o Upper left PLUPLEFT Maode changes
Upper right PLUPRIGHT o four part
Lower left PLLOWILEFT split.
L.ower right PLLOWRIGHT
Moving for plot positions
Automatic PLAUTO - -
Manual PLMAN -
Address mode
Specifying 1alk only mode PLTALK ONLY - - Spacifying
Address PLTALK ADRS - - talker and
tistenar
adddress is
necessary by
the conirclier,
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5. List of GPIB Command Codes

the lavel.

May 10/98

{cont’d)
i X Talker request
Function Listener code Remarks
Code Quiput format
Execution plot PILLOT
5 HCOPY -
gg OPTPLOT - - Plot is carried
out from
opPT15,
Irage mode
Color HCIMAG COL. -
Gray scale HOIMAG GRY
monochsome HCHAG MON
RLE comprassion
Off HCCMPRS OFF -
=] on HOOMPRS ON -
& File Ne. HOFLE . . #
_E Specily file Mo
@ by HOFILE
betfore
Exacution HCOPY - exacution
three digh
integer of 000
0 999,
Device selection
Printer HODEV PRT -
:"" Plotter HCDEV PLT -
£l Flea HCDEV MA . - MA:
‘; Memory card
& drive A
; File B HCDEV MB - - M-
_‘;5 Memory card
drive B
Execution hard copy HCOPY -
Calibration Other
5| CAL ALL CLA - commands arg
g Totat gain cal. CLG ; invalid during
S linput ATT cal. CLATT . tho exacution
iTo i of CAL.
#: CRIN seis the rable data after this code. The table data is organized with the frequency and
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5. List of GPIB Command Codes

{cont’d)
Taiker request
Function ‘Listensr code Ramarks
Code Quiput format
IF step AMP cal. CLSTEP - Cther
IT1 - commands are
REBW switch cal, CLRBW - invalid during
IT2 - the execution
Log linearity cal CLLOG - - of CAL
iT3 - -
AMPTD MAG cal, CLMAG -
174 -
PBW cal CLPBW -
T8 -
5| Calibration level CLA® cL? tevel (-10 to -30 dB)
E (0.5 dB Step)
-‘_‘:-é £ compensation - FC? ON/OFF
© f compensation ON FC ON -
FCN -
f compensation OFF FC QFF -
FCF -
CAL compensation - CC? ON/OFF
CAL compensation ON CCON - .
COCN - -
CAL compensation OFF SC OFF - -
CGOF - -
Calibration of the internal CLREF * CLREF? Integer {-100 to 100) Record for
reference CLREF 9999 - - satup valua
Memory card MA: (A or
o | Memory card inftialization MM /A: - MB: () is
b available for
;‘: MMI 8./ the drive
S ALL copy ALLCOPY /A B/ - - name.
é Drive select eV RAM: / - -
DEV /ALY
DEY /B: /
Label - LLB? Character string Max.30
characters
Labsl ON LON jeee “ Enclose a
-] Label deletion LOF - character with a
{% stash (/).
| Note: End with
the character
unabie to
display
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5. List of GPIB Command Codes

{cont’'d)
. Talker request
Function Listener code Remarks
Code Cutput format
Data input correspondence
0109 09 -
ecimatpoiny b ]
GHz GZ -
MHz MZ
kHz KZ
o1 Hz HZ - -
2
g mv MY - -
mW MW -
dB ratio DB - -
mA MA . -
Second 3G - -
Milli second M3 - -
Micro second Us - "
ENTER ENT - -
Trace data 1O
Memory A output (ASCH) TAA? 5 bytes + delimiter 1 point
(BINARY} TBA? 2 bytesx 1001 (or 501} points £O1 signal
% Memory B output (ASCII) TAB? 5 byles + delimiter 1 point
o (BINARY) TBR? 2 bytesx 16071 (or 501ipoints | EOQ signal
0
443
£ | Memory A input  (ASCIH) TAA 1 point
(BINARY) TBA - EQI signal
Memory B input  {ASCIH TAB 1 point
{BINARY) BE EQ1 signal
Power Meas
Average Time PWTM = FWTM? Integer(1 to 988}
e Average Power ON PWAVG ON -
= | Average Power OFF PWAVG OFF - -
‘g Average Power? . PWAVG? Leve!
oW
Totat Power ON PWTOTAL ON -
Total Powsr QFF PWTOTAL OFF - .
Tolal Fowar? - PWTOTAL? Level
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5, List of GPIB Command Codes

(cont'd)
] ) Taiker requast
Function Listener code Hemarks
Code Cutput format
Channel Power 0N PWCH ON
Channel Powsr QFF PWCH OFF
PWCH? tovel
Carrier Power ON PWCARR PWCARR? Level
{F3) {MF) Freguency
{ML7) Lavel
Counter . COUNT? OMNOFF
Counter value ONRES?(MF?) Freguency
Counter ON COUNT ON
Resolution s 1 kHz CNO
160 Hz CN1 -
10 Hz ChN2 -
1 Mz ON3 -
Countar OFF COUNT OFF -
CNF
g _________________________________________ e et e e e e s o e e o e o S
£ Sourdd Moda SOMD? ¢ QFF
8 sD? 1; ON{AM)
73]
2 ON(FM)
Sound ON{AM or FM) SON -
Sound ON(AM} SAM -
Sound ON{FM) SFM - -
Sound OFF 30F -
Volume Shy * 3DV? integar 18
Volume{Maximum) WX -
Volums(Middie) VD -
Yolume{Minimumy) VN - -
Pause ime FU PU? Time
SQELCH SCE * SQE? Level
SQELCH ON SQFE ON * - -
SQELCH OFF SQE OFF - -
Noise/Hz ML NE? Frequency
aBmHz ON Nim -
dBuVVHz ON NIL -
dBciHz ON NIC - -
MNoise/Hz OFF MNIF -
Noisa/Hz value - NIRES? (ML?) Level
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5, List of GPIB Command Codes

{cont’d)
. Talker request
Function Listener cods Remarks
Code Output format

Misc

Errpr Number output ERRNO? Integer Refer ta etror

numbears of the

Delimiter message list,

CRLF <EOI> BLO

= bL? -

<EQI> DL2 - -

CRLF DL3 -

LF <EQI® DLa -

Service raquest

Interruption ON 350

Interruption OFF 51

Siatus clear 52
g Sarvice request mask RQ3 * RQG? Decimal correspending to
= SRQ bil

Product type - YER?

Product type {characier strings) - TYPE? character strings + dalimiter

™P? character atrings + delimiter

Revision output REV? character strings + delimiter

Reference signal scurce

{Intarnal) RE . .
{External) RFE - .

CW-0BW QOBW % [%]
OBW (execute) OBW QBwW? <OBW %, OBW value, FC> | OBW value [Hz]
OBW % OBW * - - FC Hz]
OBW avg times AVEOBRW * AVGOBW? Integer
OBW avg times ON AVGOBW ON -

OBW avg tmes OFF AVGOBW OFF - -
OBW selup  {User} OBWST USR - -
Detine) OBWST DEF -
{Manual) OBWST MNL, -
(STD) OBWST STD .
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5, |ist of GPIB Command Codes

{cont'd}
Taiker reguest
Function lListener coda Remarks
Code Quiput format
CW-ACP i1 to ud {dB}
ACP {exacute) AGP ACP? <11, u,l2, u2, 13, ua >
ACP CS ADCH # - -
AGCP BS ADBS # - -
(TTTAGP setup | (Usen | prreh i e
(Dafine) ACPST DEF
(Manual) ACPST MNL
(STD) ACPST STD - -
% AGP soreen  (Ful) ACPSCR FULL - .
{Sena) ACPSCR SEPA - -
ACP graph  ON ADG ON
____________ oFf ___ mpsorr Lol
CW-HARM flHz
HARM {execule) HARM HARM? <, 142,12, .. 110, 110> is[ci:gi::id
HARM Fund HRMFND # HRMFND? Frequency L as one set.
HARM Number HRMNUM # HREMMNUM? integer Max. 10 set
output
Number of set
sauals number
of HRMMUM?.
Devics 1D output *DNT Maker name {character string}

Device type (character string)

0, revision (character string)

(Example: ADVANTEST,
_______________________________________________________ Rsass. 0.h0n) | ]
Device inifaieation _________| st e
Clearing of status bytes and [ *CLS -
elatedqueves ]l e

% Accessing of standard event |*ESE YESE? Decimal aumber corresponding

g status enable register to mach bit in the register

S| feadng and deaing of standard |+ esR? | Dol nomber coresponding |

2levent s enableregiter | L] tooschpitintheregiser ||

§ Accessing of service reguest § *SRE *GRE? Decimal number corresponding

© anable register 1o each bit in the register
Roading of staws byie and MSS | - | 517 | Dot nomber comesponding ||
bit 1o each bit of slatus byte
Acces;ir:g mo; Moperati;; gt;t;s orr | OPF;? mmmmmmm Se;imal l:u;’l;t;wr;)rresponéi;g mmmmmm
enable register ta each bit in the register
Ponding and dearng of operaton | | OPREVT? | Docimal mumber comesponding | |
status register to each bit in the register
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GPIB code of TRANSIENT mode

5, List of GPIB Command Codes

Talker requsst

Functon Listener code Remarks
Code Qutput format
Operation modse W SETFUNG CW SETFUNC? 0 CW
TRAN SETFUNG TRAN 1 TRANSIENT
Gommunication sysiom PDG  |MODTY? PDC  |[MODTYP? | ¢ o . eoc | ]
PHS MODTYP PHS 1 PHS
uuuuuuuuuuuuuuu NADG__|MODTYPNADG | | 2 owAbo L
Communication direction UP LINK UP LINK? 0 up
DOWN | LINK DOWN 1 DOWN
________________ VOX__Junkvox 4 o lzavox L]
Communication rate FULL CODREC FULL CODEC? 0 FULL
_______________ HALE __JCODECHALE | | v WA
Sync word PDC SYNG Sn{m1-12) ISYNGC? 0 31
NADC 8YNC Snfn:1-8) §
Nong SYNC NO 11 812
| Uniaue word PHS-18b UNIG B8 UNIQ? ) Baz2
= FHS-32b UNIG B32 1 B1g
] Mone _____fumano Lol
Pl Burst number 1-burst NBURST B NBURST? 0 : B1
____________ to-ourst____fNeumsTeo | Lm0 L
Signal type {PHS only)
Continuous wave MEASMD CONT MEASMD? 0 BURET
“““““““ Bustwave ______|MEASMOBURST | | oo cont L]
Root nyguist filter RNYQ ON BNYQ? ON/OFF
______________________ AaNYQOFF_ |l
Measurement frequency range
NORMAL FRREMNG NORM FRANG? 4] NORM
BeAND ] FRRNGEXP | c ] R G R
Auio level
Execution (Except waveform) ALTOLVL -
Execution (Waveform} ALTOWFL -
Auto Level ON ALS ON -
_AvolewlofE | ASOFE L el
Standard type (PDC only)
RCR-27B RCOR27B -
RCR-27C ROR27C -
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5. List of GPIB Command Codss

{cont'd)
) Talker request
Function Listener code Remarks
Code Output format
Average
oBwW TAVGEOBW * TAVGOBW? integer
ACP TAVGACP * TAVGACP? Integer
Mod Ace TAVGMOD * TAVGMOD? Integer
Transfer Rate TAVGTR ™ TAVGTR? intager
~1 0 32,
1:0FF
Antenna Power TAVGAP ™ TAVGAP? integer
| Carrer Off Power .| TAVGGR ..l JAVGOR? L leger ]
Trigger
tMods ALUTO TRGMODE AUTO -
EXT TREMODE EXT -
SOFTWARE 1 TRGMODE S0FT
1))
§ EXT Trigger Slope + TRGMSLP RISE
'”i"gz - TRGMSLP FALL .
3
% Source FREE TRGSRC FREE
5 VIDEQ TRGSRC VIDEOD -
2 iF TRGSAC IF - .
< EXT TRGSRC EXT -
Slope + TRGSLP RISE
- TRGSLP FALL -
Level TRGLVL " . integer
% {0 10 100)
Source Monitor
ON TRGMON ON -
OFF TRGMON OFF . -
ON/OFF? TRGMON? 0 OFF
1 ON
Position TRGPOS ™ - - intager
9% {0 to 100)
Delay Time TRGDT* TRGDT? Time
Limit Line Copy Table LMCPSL. STD E
LMCPSL USR - -

8-40
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5. List of GPIB Command Codes

{cont’d)
) Talker reguest
Function Listsner code Ramarks
Code Qutput format
Bigplay Contrel
Window position DCPOS ™ DCPCE? Tims
Window width DOWD - DOWID? Time
T-Zoom ON DCZOM -
TzoomBeset | boRsT L. ]
Spurious
Reacall Table RCLSTBL 17213 - -
Save Table SAVITBL 1/2/3 - -
Edit Table SPUFREQ ™, "2 B
@ “t:F1ioFis
;g *2:Fraquency
g Delete Fable DELSTBL Deletes a3
1 SO SN R R | selocte table.
g Spurious Trigger
9;; Mode AUTO | TRSPMD AUTO -
§ EXT TRSPMD EXT - -
=
EXT Slope + TREPSLP RISE -
- TRSPSLP FALL -
Carrier OFF Trigger
Mode AUTO |[TRCARMD AUTO -
EXT TROAMD &XT - -
EXT Slope + TRORSLP RISE -
MMMMMMMMMMMMMMMMM cofmReRsteRAL oL
ACP measurement mode FREQ | TACPMD FREQ
TIME TAGPMD TIME
IN-BAND Spurious
Extended Span IBEXSP * IBEXSP? Freguency

May 10/96
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5. List of GPIB Command Codes

{cont’d)
) Talker requast
Function Listener code Ramarks
Code Output format
PAGS/FAIL PASS/FAIL
Test ON PFC ON . testing is
available o
OFF PFC OFF - - use in OW
Continuous mode? PFC? o . OFF mode.
.é 1 ON
% Screen selection (when two -
81 screens are displayed)
% Upside screen PFJ A - -
% Downside screen PFJ B - -
% Test conclusion? - BFJ? s} FAIL
&£ 1 PASS
Test conclusion? {Detaits) - OPF? 0 PASS
1 UPPER
2 LOWER
3 UPPER&LOWER
4 ERROR
ACP (PDC/PHS) TAGP? <bpwr, pl1, pl2, put, PDC/PHS
pu2, mi1, mi2, pit o mu2
mut, muz > {ds]
%
§ ACP (NADC) TACP? <bpwr, pi1, piz, pi3, NADC
= put,puz, pus, pH to mud [dB}
% mit, mi2, mi3, bpwr is
% mut, mu2, mu3 > [atways 0.
o
2
* Quiput the resulted value
o Peak Data position (pi-
n, pu-n) when the mode is
FREQ.
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5. List of GPIB Command Codes

{cont'd}
) ) Talker request
Function Listener code Remarks
Cade Cutput format
Waveform WAVEFM -
Spectrum SPCT -
OBW TOBW
ACF TACP - -
Spurious sPUR .
Amenna Power TXPWR -
Carrer OFF Power OFFPWR -
Modulation Accuracy MODAGOC E
Transfer Rats BTR - -
IN-BAND Spurious IBSPR -
Measurement of the same item Si - -
oBW - TOBW? Froquency
- TOBW2? < obw, fc, power >
{Hz, Hz, dBm)
lacp - TACP? <ppwr, plt, pl2, put, pu2, pit to
L mit, mi2, mul, mu2> | mu2 [dB]
S 1 Burst Amp Droop - BUDRP? Level [dB/symbol] bpwr is
£ always
% Fraguency Eror - FREQERR? Frequency G.
= | G Origin Offsat - HQOFS? Level [dB]
Magnitude Error - MAGERR? Nurnerical value [%}
Phase Error - PHERR? FPhase {degree rms}
Error Vector Mag, - ERRVECT? Numerical value[%, rms]
Bi{ Rate Error - BITRERR? n1, n2 {%, Hz)
Carrier OFF Power - QFFPWR? pl, p2 (dBm, nW}
Antenna Power - TXPWR? < Apl, Ap2, Fp1, Fp2>
(dBm, mwW, dBm, mW}
Spurious - SPULVL? < N-point, {1, 11,.. fn, In> { [Hz]
| [dBm]
Mod Accuracy . MODACC? <BADroop, F. Err, 1Q-0ff,
Mag-err, Ph-err, EVM >
IN-BAND Spurious - IBSPR? <M-point, 11, I1,.. in, In>
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8, Sample programs

N88BASIC is used in PCI801 series and HP-BASIC is used in HP200 and 300 series.

Sample programs for PC9801 series (GPIB address = 8}

Example PC-1 © Master reset the instrument and set center frequency to 30 MHz.
10 ISET IFCHSET REN T Execuie Interface clear and remote enable.
20 PRINT @8;"IP" * Execute master reset.
30 PRINT @8;"CF30M2" Y Set center frequency o 30 MHz.
40 3TOP
50 END

Example PC-2 :  Set start frequency to 300 kHz and stop frequency to 800 kHz, and add 50 kHz
as frequency offset.

10 I5ET IFGISET REN '

20 PRINT @8;"FA300KZ" © o Bet start frequency to 300 kHz.
30 PRINT @8;"FB8OKZ" * Set stop frequency to 800 kHz.
40 PRINT @8;"FONBOKZ" T Set frequency offset to 50 kHz.
50 3TOPR

60 END

Exarnple PC-3 S:et reference level to 87 dBgV, & dB/div and REW o 100 kHz,

16 ISET IFGCHSET REN

20 PRINT @8;"UU RLB7DB" " Set REF tevel to 87 dBuV.
30 PRINT @8,"DDsDB" T Bet 5 dBidiv,
40 PRINT @8;"RB100KZ" " Set RBW to 100 kHz.
50 8TOP
60 END
Example PC-4 :  Assign numenc value to variable.

10 ISET IFCUSET REN ’

20 SPA=8A=10B=20=20 " Assign a set value 10 each variable.
30 PRINT @SPA"CF" ATMZ" " Set center frequency to 10 MHz.
40 PRINT @SPA;"SP" . B,"MZ" *  Set frequency span to 2 M-z,

50 PRINT @SPAYAT",C"DB” ' Set ATT to 20 dB.

B0 STOP

70 END
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8. Sample programs

Example PC-5 :  Save sat data t¢ or recall it from register 5.

10 ISET IFCHSET REN

20 TITLES ="R3465 SPECTRUM Analyzer" °  Define a label.
30 PRINT @8;"CF30MZ SP1MZ DTP" " Set each data.
40 PRINT @8;"LONM + TITLES + "/ " Label ON
50 PRINT @8;"SV/IREG 058/ * Bave values in registar 5.
B0 PRINT @8&;"CF1GZ SP200MZ" * Change center frequency and frequency
span.
70 PRINT @8;"RC/REG_ 05/ © Recall valuss from register 5.
80 STOP
80 END
Example PC-8 :  Input data to the iable for fimit ling 1 and turn limit ine 1 ON,

10 1SET FCHSET REN
20 PRINT @a;"iP”

30 PRINT @8;"LMTADEL" ' Delete the table for imit line 1.
40 PRINT @8;"UU" ' Set units to dBAV.

50 ' ’

60 PRINT @8."LMTAIN 25MZ,49.5D8" " Input data for limit line 1.

70 PRINT @8;"LMTAIN 35M2Z.50.608"
80 PRINT @8;"LMTAIN 35MZ.51.5DB"
90 PRINT @8;"LMTAIN 55MZ,52.5DB8"
100 PRINT @6;"LMTAIN 55MZ,54.30B"
110PRINT @8;"LMTAIN 85MZ,55.8DB"
120 PRINT @8;"LMTAIN 85MZ,57.608"
130 PRINT @8;"LMTAIN 88MZ,68.0DB"
140PRINT @8;"LMTAIN 88MZ,60.5D8"
180PRINT @8;"LMTAIN 76MZ,53.0D8"
160PRINT @8;"LMTAIN 76MZ,84.0DB"
170PRINT @8;"LMTAIN 82MZ,64.6DB"
180PRINT @8:"LMTAIN 82MZ 54.708"

180

Z00PRINT @8;"FAOMZ FB100MZ" ' Set start frequency and stop frequency.
Z1GPRINT @8, LAN" * Turn limit line 1 ON,

2208TOP

23GEND
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6. Sample programs

Example PC-7 : Sample measurement with gated sweep
10 1SET WCISET REN '’ Execute interface clear and remote enable.
20 PRINT @8;"GTSRC GT" * Set gate signal source to EXT.
30 PRINT @8;"GTSLP +" " Set trigger at the trailing edge of EXT signal.
40 PRINT @8;"GTWID 10M&" ' Set gate width {o 10 ms.
50 PRINT @8;"GTPOS 10US" ' Set gate positien {0 10 us.
60 PRINT @8;"GTSWP ON" ' Turn gated sweep ON.
70 END

Sample programs for HP200 and HP300 series (GPIB address = 1)

Example HP-1 :  Master reset the instrument and set center frequency to 30 MHz.
10 QUTPUT 701;"1P°
20 QUTPUT 701;"CF30MZ"
30 END

Example HP-2 :  Set start frequency to 300 kHz and stop frequency to 800 kHz, and add 50 kHz
as frequency offset.
10 QUTPUT 701;"FA300KZ"
20 QUTPUT 701;"FB80OKZ"
30 OQUTPUT 701,"FONBOKZ"
40 END

Example HP-3 :  Set reference level to -20 dBm (5 dB/div), resolution bandwidth to 100 kHz and
detecior mode to Posi.
i0 QUTPUT 701;"RL-20DB"
20 OUTPUT 701;"DDsDB"
30 OUTPUT 701;,"RB100KZ"
40 QUTPUT 701;"DTP"
50 END
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6. Sample programs

Example HP-4 :  3et trigger mode to SINGLE and sweep time to 2 seconds, and position a
marker at the maximurn leval for each sweep.
10 OQUTPUT 701,"SI"
20 QUTPRUT 701,"SW23C"

30 OUTPUT 701;"SR" | Start sweep.

40 WAIT 2.5 b Wait for sweep end (or use service request).
B0 OUTPUT 701;"PS" I Marker peak search

60 GOTO 30

70 5TOP

80 END

Example HP-5 :  Set to MAX HOLD (A).

QUTPUT 701;"AM* t Set to DIRECT.

Example HP-6 :  Accessing the files

OUTPUT 701;"RC/REG__05/" : ! Recall the register 5. -

OUTPUT 70%;"RC/A: \/SVRCLV/FILE__010.DAT/" ! Recall values from the card.

OUTPUT 701;"SV/REG__02,PDC Measure/" [ Save values with the iitles.
Nole

The method of accessing files with RC, DEL, 8Y command is in the same format.
To specify the device name, be sure fo specify its full pass name inciuding the direciory
name.
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6. Sample programs

B Data output format (talker)

in order to output internal data such as measured data and set conditions,
it is necessary to specify which data to output with "xx?" command.
Then the specified data is read when the instrument is in talker mode.
Available output formats are as shown in the table below. The delimiter
positioned at the end of data can be specified from 5 types {see the itam
"Others” in GPIB code list). Once set, "xx?" command continues to be
valid until it is changed the nex.

(1 of 2)

QOutput format

Frequency +DDDDDDDDDDDD E+XDCRLF
) T [
1 2 3 4

@ Data size (1 to 3) is maximum 19 bytes, and the unit is Mz,

Example)  Specify "CF7?" and gutput as center frequency.

Lovel +DDDDDDDD EXDCRLF
t ) T
1 o 3 4

® Data size {1 10 3) is maximum 19 bytes, and the unit corresponds fo each
UNIT setting.

Example)  Specify "ML?" and output as maker levei.

< Supplement >
1 = Sign (a space for plus sign; "-" for minus sign)
2 = Mantissa of data
3 = Expernent of data
4 = Delimiter (CR/LF in initial setting and it can be changed with "Din” code.)
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8. Sample programs

(2 of 2)

Output format

Time +DDDD EXDCRLF
T 1 i T
1 2 3 4

€ Data size (1 to 3) is maximum 19 bytes, and the unit is sec.

Example} Specify "SW?" and output sweep time.

Constant DODD CR LF
1 1}
2 4

® The maximum byte of the data size corresponds to the maximum size of
the output data,

Example}  ON/GFF status is output or Averaging count is cutput.

< Supplement >
Sign (a space for plus sign; "-" for minus sign)
Mantissa of data
Exponent of data
Delimiter (CR/LF in initial setting and it can be changed with "DLn" code.)

1]

B L N -
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B. Sample programs

Sample programs for PC9801 series (GPIB address =

8)

Example PC-8 :  Oulput marker level {(numerical variable)
10 ISET IFC:ISET REN !
20 PRINT @8;"CF30MZ 3P1MZ MK3OMZ" °  Center frequency, frequency span, marker
ON
30 PRINT @8;"ML?" ' Marker level?
40 INPUT @8;ML ' Read marker level.
50 PRINT "MARKER LEVEL = "ML * Display the result.
B0 STOP
70 END
Sample result: MARKER LEVEL = -16.22
Example PC-8 :  Qutput center frequency (character variable)
10 ISET IFCSET REN ’
20 PHINT @8;"CF?"
30 INPUT @8;CF8 ' Read center frequency.
40 PRINT CF$ ' Display the result.
50 BTGP
80 END

Sample result: 30.000E+6

Exarnple PC-10:

ISET IFCASET REN
PRINT @8;"RL?"
INPUT @8:RES
PRINT @8;"UN?"
INPUT @8;UN
PRINT RES," : ",UN
STOP

END

Output fevel and its unit

T

¥

Sampie result: 0.0E+0:0

Read REF level.

Read unit for leval.
Display the result.

8-50
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8. Sample programs

Example PC-11:  Execute 6 dB down and then output frequency and fevel values (multiple items).

10 ISET IFCISET REN '

20 PRINT @8;"CF30MZ SP20MZ" ' Set center frequency and frequency span.
30 PRINT @8;"MKBWeDB PS XDB" " Execute 8 dB down.

40 PRINT @8;"MFL?2" " Read frequency and level for marker position
B INPUT @8;MF,Ml. " at the same time.

60 PRINT "MARKER FREQ = *;MF;" : MARKER LEVEL = "ML

70 STOP

80 END

Sampie result: MARKER FREQ = 400000 : MARKER LEVEL = 1.16

Example PC-12:  Exscute CW-0OBW and output the result.
10 ISET IFCISET REN ’
20 PRINT @8;"CF3omMzZ" * Set center frequency and freguency span
30 PRINT @8;"3P10MZ"
40 PRINT @8;"MK30M2Z"

50 PRINT @8;"0OBwW" " Read peak level.

80 PRINT @8;"OBW?"

70 INPUT @8;PER,OBW.FC " Read 2nd peak level.
80 PRINT "OBW (";PER;"%) = ";0BW;" : Fc = "JFC

80 8TOP

100 END

Sample resul: OBW(99%) = 171000 : F¢ = 2.503E + 07
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8. Sample programs

Example PC-13:  Qutput level values for the maximum, 2nd and 3rd peak points of the signal.
1¢ ISET IFCISET REN ’
20 PRINT @8;"CFoMZ" ' Set center frequency and frequency span
30 PRINT @8;"SP100MZ"
40 PRINT @8;"PS"
50 INPUT @8;"ML?"
50 INPUT @8,A ' Read peak levsl.
70 PRINT @8, NXpP"
80 INPUT @8;"ML?"
80 INPUT @8;B " Read 2nd peak levsl.
100 PRINT @8;"NxXP"
T10 INPUT @8;"ML?"

120 INPUT @8,C * Read 3rd peak level,
130 PRINT st PK = “ A" 1 2nd Pk = “;B;" : 3rd PK = ";C
144 STOP

150 END

Sample result: 1st PK = -9.44 : 2nd PK = -10.06 : 3rd PK = -11.84
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8. Sample programs

Example HE-7 @ Ouiput marker frequency (integer).
10 QUTPUT 7071;"MF?”
20 ENTER 701A
30 END
Sample result: A=1.8E+9

Example HP-8 :  Output center frequency {character siring).
10 DIM AS[30]
20 QUTPUT 701;"CF?"
30 ENTER 701A$
40 END
Sample result: A$= 1.234567E+9

Example HP-9 @ Qutput status of the leval unit.

10 QUTPUT 701;"UN?"
20 ENTER 701;A
30 END
Sample result: A=2 {dBuY)

Example HP-10:  Output frequency and level values for marker position at the same time (multiple
values).
10 QUTPUT 701;"MFL?"
20 ENTER 701;MfMi
30 END
Sample result: Mif=18E+9 MI=-85.15

Exampie HP-11:;  With NEXT PEAK function, read 2nd and following 10 peak levels of the signal.
10 DM MI(S)
20 OUTPUT 701,"PS"
30 FORI=0TOSQ
40 QUTPUT 701;"NXP"
50 QUTPUT 701;"ML?"
60 ENTER 701;:Mi(b
70 NEXT |
80 END

Sample result: MI(0)=-65.01 MI{1)=-58.22 --MI(9) =-70.26
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8. Sample programs

f /O of trace datla

8-54

Trace data on the screen includes the data for 1001 or 501 points on

frequancy axds.

For inputting/outputting these data, it is necessary to

frangfer data for 1001/501 points from leftmost one {start frequency) in
order. Each level point is expressed by an integer from 1782 to 14592,
{However, when the waveform exceeds the upper iimit of the vertical
scale, a value greater than 14582 is transferred.}

Trace data

value

e

r——

I—
MM

Ny

L]

\-\‘_‘-—

=-‘—._""..‘—'-4»7-_l

1
1

T

1

LI N N

r ot

14582

Y
1792

101 201 301 401 501 801 701 801 801 1001 .
{5ty ¢10%) (351} (201 {251) (301) (351) {401} {451) (01} (point)

No. of data points

Figure 8-1 Relation beiween screen grid and trace data

ASCH format and binary format are available for the input and output of

the trace data.

Table 8-1 Trace accuracy designation code

GPIB code Content
TPS Set the number of measuring points to 501.
TRPL Set the number of measuring points to 1001.
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8. Sample programs

IO method Content

ASCII format DDDDD CRLF

/

Data for Detimiter

one point

B-byte data without header

Input GPIB code Output GPIB code
Memory A TAA TAA?
Memory B TAB TAB?
Binary format jDDDD  ........ . ... ... Db ___Q + EO%
T Deiimiter
Low-crder byte for 1st point Low order byte for 1001st/501st
point
High-order byte for 1st point’ High-order byte for 10018¥/50%st point

fach point data is divided into two parts: high- and low-order bytes. EQI signai
is attached at the end of the data for continucus 1001/501 points.

Input GPIB code Output GPIB code
Memary A TBA TBA?
Memory B TBB TBE?
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Sampte programs for PC9801 series (GPIB address = 8)

Example PC-14:  Output data from memory A in ASCH format.
10 ISET IFCUSET REN " Execute interface clear and remote enable.
20 DiM TR(1001)
30 PRINT @8;"DL0 DTG " Set to negative detector,
40 PRINT @8;"TAA?" * Specify ASCI output from memory A,
50 FOR 1=0 TO 1000
80 INPUT @8;TR(l) > Fetch data for 1001 points.
70 PRINT ;" =" TR{)
80 NEXT |
80 END
Sample result: Tr{0)=5208 Tr(1)=5210 ... Tr{998)=5311 Tr(1000) = 5298

Example PC-18:  Gutput data from memory A in binary format.

10 ISET IFCISET REN T Exscute interface clear and remote enable.

20 DIM TR{1001)

30 PRINT @8;"DL2 DTG " Set to negaiive detector.

40 PRINT @8;"TBA?" " Specity binary output from memory A

50 WBYTE &H3F,&HBF &H3E,&H48; " Cancel listener and address PC880G1 to #30 as

B0 T istener and this device to #8 as talker.

70 FOR =0 TO 1000

a0 RBYTE ;UP.LO ' Repeat fetching daia, high-order bytes for 1001
90 TR{Y=UP256 +L.O " points and then low-order bytes for 1001 points.
160 PRINT L7 =" TR{)

110 NEXT |

120 WBYTE &H3F,&H5F; ' Cancel listener and talker,

130 STOR

140 END

Sample result, Tr{0)=6312 Tr(1)=6319 .... Tr(999) = 6208 Tr(1000}=86211

8-56 May 10/96



R3465 SERIES OPERATION MANUAL
6. Sample programs

Example PC-16:  Input data to memory A in ASCH format.

10 ISET IFCHSET REN ' Execute interface clear and remote enable.
20 A={3:ST=3.14/100
30 PRINT @8;"AB TAAY ' Specify ASCH input to memory A

40 FOR =0 TO 1000

50  N=INT(SIN{A)'5000) + 5000

80 A=A+ST

70 PRINT @&N

80 NEXT !

90 PRINT @8:"AV" ' A VIEW
100 STOP

110 END

Example PC-17:  Input data to memory A in binary format.
10 ISET IFCASET REN ' Execute interface clear and remote enable.
20 DiM DT(1001)

30 A=0ST=3.14100

40 PRINT @8;"AB CWA TBA" " Specify binary input to memory A,

50 FOR 1=0TO 1000

B0 DT = INTICOS{A)5000) + 5000

70 A=A+ST

80 NEXT |

90 " Cangal listener and address PCY801 to #30 as
100 " talker and this device to #8 as listener.

110 WBYTE &H3F,&H5F &HSE &H28,DT(0258,DT%{0) MOD 255
120 FOR 1=1 TO 939
130 WBYTE ; DT{}¥288,07T() MOD 258 ™ Transfer data, first high-order bytes and then

140 NEXT ' low-order bytes.
"""""""" 150 WBYTE ; DT{(1000)¥256,DT(1000) MOD 256(@ "When the last data is input, send ECO! signal.
160 PRINT @8;"AV" A VIEW
170 3TOP
180 END
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6. Sample programs

Sample programs for HP200, HP300 series (GPIB address = 1}

Example HP-12:  Output data from mermory A in ASCIi format.

10 DIM Tr(1000) | Reserve 1001 variables,

20 QUTPUT 701;"DL3" t Set delimiter o CR LF.

30 OUTPUT 701" TAA?" i Specify ASCIt output from memory A.
40 FOR1=0TO 1000 | Repeat data fetching 1007 times.

50 ENTER 701;Tr(}) |

80 NEXT! !

70 END

Sample result: Tr(0) =5208 Tr{1}=56210 ... Tr(999) =531t Tr(1000) = 5298

Example HP-13:  Output data from memory B in binary format.

10 DM Tr(1000) | Reserve 1001 variables.

20 OUTPUT 701;"DL2" | Set delimiter 1o EQL

30 QUTPUT 701;"TBB?" | Specify binary output from memory B.

40 ENTER 7071 USING "% W";Tr(") | Repeat word type conversion and data fetching till
50 END i EOlis encountered.

Sample result: Tr(0)=6312 Tr(1)=6319 .... Tr(999) = 6208 Tr(1000) = 6211

Note
For ASCI data, be sure to set the number of /0O operalions to 1001.For binary tala, reserve
data for 1001 points, and set EO! for delimiter.
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6. Sample programs

Exampie HP-14:  Input data to memory A in ASCI} format.

10 INTEGER Tr(1000) i

20 OUTPUT 701" TAA" . ! Specify ASCI input to memery A.
30 FORI1=0TO 1000 ! Repeat mputting variable Tr (1001 variabies reserved)
40 OUTPUT 701;Tr()) ! 1001 times.
50 NEXT i !
60 END
Note

# is necessary 1o sel to VIEW mode before executing the program. After the program has
been executed, pressing VIEW key again enables to check the resul of input.

Example HP-15:  Input data to memory B in binary format.

10 INTEGER Tr{1000) !

20 QUTPUT 701, TBB" ! Specify binary input to memeory B.
30 QUTRUT 701 USING "#W";Tr(%,END | Input 1001 pieces of word size data and attach
40 END ‘1 EOI following the last data.

Note

it is necessary to set to VIEW mode before execuling the program. After the program has
been executed, pressing VIEW key again enables to check the result of inpuf.

Note
For ASCIHI data, be sure o set the number of [/O operations fo 1001,
For binary daia, reserve data for 1007 points, and set EQI for delimiter.
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# Exampile of the program with using the status byte
Sample programs for PC9801 series {GPIB address = 8)

Example PC-18:  Execute single sweeping and wait the end of the sweeping (In the case of not
using 8RQ signal)

T 10 1SET IFCISET REN " Send IFC signal and set REN signal in 1.
20 S5PA=8 * Bet GP-IB address {8} in a variable.
30 PRINT @3PA;"SI" T Setin the single sweeping mode.
40 PRINT @SPA;"OPRg" ' Make Sweep-end bit of operation status
50 " register enable.
60 PRINT @SPA;"CLS" " Clear the status byts.
70 PRINT @SPA;"TS” " Begin the sweeping.
80 LOOP '
30 PRINT @SPA;"STB?" ; INPUT @SPA;S ' Head the status byte.
1001F (S AND 128)=0 THEN GOTQ 1LO0OP  °  Wait until the operation status bit (end of
110 © swesping) is set in one.
120 STOP

Example PC-19:  Execute CW-ACP measurement and begin the reading of the resuit after the
measurement is ended.

10 ISET IFCHSET REN " Bend IFC signal and set REN signal in 1.
"""" 20 SPA=8 ' Set GP-IB address (8) in a variable.
30 PRINT @SPA"ACPST MNL" ' Set the condition of ACP maasurement in "Manual’.
40 PRINT @SPA;"CF1500M2Z" T et the center frequency in 1500MHz.
50 PRINT @SPA;"3P250K2Z" '’ Set the frequency span in 250kHz.
80 PRINT @SPA;"RB1KZ; VB3KZ" °  Set RBW in tkHz and VBW in 3kiHz.
70 PRINT @3PA"ST2030" " Bet the sweeping time in 20 seconds.
80 PRINT @SPA;"ADCHS0KZ" > Set the channsl space in 50kHz.
90 PRINT @SPA"ADBSZ1KZ" " Set the band width in 21kHz,
100 PRINT @SPA;"OPR1€" ' Make the Measuring bit of the operation
110 ' status register enable.
120 PRINT @SPA;"CLE" " Ciear the status byte.
130 PRINT @5SPA;"ACP" ' Begin ACP measurament.
140 LOGP
150 PRINT @SPA;"*STB?" : INPUT @SPA;S ' Read the status byte.
180 1F (S AND 128)=0 THEN GOTC "LOOP *  Wait the end of ACP measurement.
170 PRINT @SPA"ACP?" * Demand ths output of the result of ACP measurement.
180 INPUT @SPALOUP " Read the resuit of ACP measurement.
190 PRINT "-50K:":LO;" -50K:";UP”  Display the result of the Measurement,
200 STOP '
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Example PC-20:  Read the peak frequency and the level on every end of single sweeping. {In the
case of using SRQ signal.)

10 ISET IFCUSET REN * Send IFC signal and set REN signal in 1.

20 SPA=8 ' Set GP-IB address (8) in a variable.

30 PRINT @SPA;"SH " Set in single sweeping mode,

40 ON SRQ GOSUB *S6RQ " Define the SRQ inderrupt processing routine.

50 PRINT @S3PA;"CLS" " Ciear the status byte.

80 PRINT @8PA;"OPRB" ' Make the Sweep-end bit of the operation
status register enabls.

70 PRINT @SPA;"GRE128" " Make the Operation Btatus bit of the status
byie enable.

80 PRINT @SPA;"S50” * Specify the sending out mode of SRQ
signal.

80 1.00P

100 SEND =0 * (lear the Sweep-end flag.

110 PRINT @SPA;"TS" " Begin the swesaping.

120 SRA ON ’ T "Make'the SRQ interruption of PG enable.

130 "WINT

140 1F SEND = 0 THEN GOTO "WINT © o Wait until 5RG interruption ocours,

1650 PRINT @SPA"PS" _ T Exscute the peak search,

160 PRINT @SPA;"MFL?" " Demand the output of the marker data,

170 INPUT @SPAME ML " Read the peak frequency and the level.

180 PRINT "Paak Freg::MF" Peak lLevel";ML ' Display the read data.

190 GOTO 1L.O0P " Repeat the sweeping.

200 ' .

210 *83RQ TSRO irderrupl processing rowtine.

220 POLL SPAS " Read the status byte.

230 SEND =1 ' Bet the Sweep-end flag in 1.

""""" 240 RETURN * Heturn to the main routine.
250 ‘
260 END
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Sample programs for HP200, HP300 series {GPIB address = 1)

Example HP-16:  Execute the swseping and wait the end of the sweeping. (In the case of not
using SRQ signal.)

10 Spa=708 | Set GP-IB address (8) in a variable,

20 OUTRUT Sps;"8I" ! sat in the single sweeping mode.

30 OUTPUT Spa;"OPR8" ! Make the Sweep-end bit of the operation status
40 ! register enable.

50 OUTPUT Spa;""CLS" ¢ Clear the status byte.

60 OUTPUT Spa;"TS" [ Begin the swaeping.

70 Mioop: |

80 OUTPUT Spa;""5TB?" ! Demand the output of the status byte.
80 ENTEHN Spa;S ! Read the status byte.

1001F BIT(S,7)=0 THEN GOTO Mloop ! Wait until the operation status bit {end of
110 ! sweeping) is set in 1.

120 3TOP

130 END

Example HF-17:  Execute CW-ACP measurement and read out the result after the end of the
measurement. {In the case of not using SRQ signal.)

10 Spa=708 i Set GP-B address (8) in a variable.

20 OUTPUT Spa;"ACPET MNL" b Set the condition of ACP measurement in "Manual’,
30 QUTPUT Spa;"CF1800MZ” ! Set the center frequency in 1600MHz.

40 OUTPUT Spa;"8P250KZ" ! Set the frequency span in 250kMz.

50 OUTPUT Spa;"RB1KZ; VB3KZ" | Set RBW in 1kHz and VBW in 3kHz.

60 OUTPUT Spa;"872030" I Set the sweeping time in 20 seconds.

70 QUTPUT Spa;" ADCHEOKZ" I Bet the channel space in 50kHz.

80 QUTPUT Spa;"ADBS21KZ" i Set the band width in 21kHz.

8¢ QUTPUT Spa;"OPR16" ! Make the Msasuring bit of the operation status

100 ! register enabie.

110 QUTPUT Spa;"*CLS" t Clsar the status byte,

120 QUTRUT Spa;"ACP" I Begin ACP measurement.

130 Mioop: !

140 OUTPUT Spa;""STB?" I Demand the output of the status byte.

150 ENTER Spa;S I Read the status byie.

160 F BIT(S,7)=0 THEN GOTO Mioop | Wait the end of ACP measurement.

170 OUTRUT Spa"ACP?" I Demand the output of the result of ACP measurement.
180 ENTER Spa;Lo,Up ! Read the result of ACP measurement.

190 PRINT "-50K:";Lo;" , +50K;";Up | Display the result of the Measurement.

200 END
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Example HP-18:  Read te peak frequency and the ievel on every end of the single sweeping. (In
the case of using SRQ signal.)
10 Spa=708 ! Set GP-IB address (8) in a variabie.
20 OUTPUT Spa;"sI" ' Set in single sweaping mode.
30 ONINTR 7 GOSUB Ssrg I Define the SRQ interrupt processing routine.
40 OUTPUT Spa;"*CLS" ! Clear the status byte.
50 OUTPUT Spa;"OPR8" ! Make the Sweep-end bit of the operation status
&80 I register enabie.
70 CQUTPUT Spa;""SRE128" ! Make the Opsration Status bit of the status byte
80 ! enable.
80 QUTPUT Spa;"so" ! Specify the sending out mods of SRQ signal.
100 Mioop: !
110 Mend =0 I Clear the Sweep-end fiag.
120 QUTPUT Spa;"T8" [ Begin the sweeping.
130 ENABLE INTR 7;2 I Make the SRG interruption enable.
140 Wint; |
150 IF Mend = .0 THEN GOTO Wint. .. | - Wait until SRQ interruption occurs. -
160 QUTPUT Spa;"P3" ' Execute the peak search.
170 OUTPUT Spa;"MFL?" I' Demand the output of the marker data.
180 ENTER Spa;MF,ML ! RHead the peak frequency and the lovel.
190 PRINT "Peak Freq:";MF;" ,Peak Level:";ML ! Display the read data.
200 GOTO Mioop ! Hepeat the sweeping.
210 !
220 Ssrg: I SRQ interrupt processing routine.
230 3=3P0LL{5pa) ! Head the status byte.
240 Mend =1 I Set the Sweep-end flag in 1.
250 RETURN I Return 1o the main routine.
260 !
270 END
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8. Sample programs

@ Program example of transient mode

Program exampie of PC9801 series (GP-1B Address =8)

80

90
100
110
120
130
140
150
160
170
180
180
200
210
220
230
240
250
260
270
280
280

300
310
320

SRG signal is used.)

ISET FC 5ET REN

SPA=8

PRINT @SPA;"CF1896. 168MZ"
GOSUB *COMMON. SETUP
ON SRQ GOSUB "58RQ
PRINT @SPA;"CLS"

PRINT @SPA;"*OPR16"

PRINT @SPA;""SRE128"

PRINT @SPA;" 80"
GOSUB "AUTO. LEVEL
GOSUB "MEAS. POWER
GOSUB "MEAS. ACF
GOSUB "MEAS, MODACC
STOP

’

"COMMON. SETUP

PRINT @SPA;"SETFUNC TRAN"

PRINT @SPA;"MODTYP PHS
PRINT @SPA;"LINK DOWN"
PERINT @5PA;"UNIQ NO"

PRINT @SPA;"MEASMD BURST”

PRINT @SPA;"NBURST B1"
PRINT @SPA;"RNYQ ON"
RETURN

"MEAS. POWER

PRINT @SPA;"TXPWR"
GOsSUB "WAIT. MEND
PRINT @SPA;" TXPWR?"

INPUT @SPAAP. DB, AP, W, FP. DB, FP. W’ Read Antenna Power and Frame Power.
PRINT "Antenna Powet [dBm] " ;

RETURN

Example PC-21 Measure PHS power, ACP, and Modulation Accuracy with Transient mode. {(When

" Transmit IFC signal and sst REN signal to 1.
' Set GP-1B address (8) for variable.
' Set Center Frequency to 1895.156MHz.

" Set 8TD.

' Define the SRQ interrupt-service routine.

" Clear Status byte.

' Fnable Measuring-end bit of Operation

Siatus Register.

* Enabie the Operation Status bit of the status

biyte.
" Set the SRQ output mods.

' Sot REF LEVEL to a suliable value.

" Measure power,
" Measurs ACP,
' Measure Modulation Accuracy,

' Setup routing of 5TD conditions.

’ Select Transient mode.

' Set Communication System to "PHS".
" Bet Communication Direction to Down-Link.
' Select the mode using no unique word.

' Belect Burst mpde.
' Saelect 1-Burst,
" Set Root Myguist Filter 1o ON.

' Power Maasurement Routine,

* Start Antenna Power maasurgment.
> Wait for the end of measurement.
" Demand the output of Antenna Power

meaasured result.

" Display Antenna Power,
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{ctd. from example PC-21)

330 °

340 "MEAS. ACE " ACP measurement routine.

350 PRINT @SPA"TACP" ' Start ACP measurement.

360 GOSUB "WAIT. MEND " Wait for the end of measurement.
370 PRINT @SPA;"TACP?" ' Demand the output of ACP measured

results.
380 INPUT @SPABPWR, PL1, PL2, PU1T, PU2, ML1, M2, MU1, MU2
" Read ACP measured resuits.
390 PRINT "-800K:";PLY"Y |, + 800K, PUT:",-800K:";PL2:" + 800K :PU2

400 BETURN

410 °

420 "MEAS. MODACC " Modulation Accuracy measurement routine.
430 PHINT @SFA"MODACCH ' Start Modulation Accuracy measurement.
440 GOSUB "WAIT. MEND " Wait for the end of rnsasurernant.

450 PRINT @5PAMMOBDACG?" " Demand the output of Modulation Accuracy

measured results,
460 INPUT @SPABAD, F. ERR, IQ. OFF, M. ERR, P. ERR, EVM
" Read Modulation Accuracy data.
470 PRINT "Amp Droop:";BAD;", Freq Error" ¥, ERR;", 13 Offset” 1Q. OFF,
480 PRINT "Mag Error;" ;M. ERR;", Phase Error:® ;P. ERR;" |, Error Vector" (EVM
49 RETURN
500 °
510 *AUTQ. LEVEL
520 PRINT @SPA"AUTOLVL" " Set REF LEVEL to a suitabls value to
measurament signal,
530 GOSUB "WAIT, MEND * Wait for the end of Auto Level processing.
540 RETURN
850
560 WAIT, MEND
570 SEND =0
580 SRQ ON ' Erable the SRQ interrupt of PC.
580 "WAIT.LOOP
B0G IF SEND =0 THEN GOTC *"WAIT.LOOP
810 PRINT @SPA;"ERRNO?INPUT @SPAERR.NUM
* Reads an error number.
620 IF ERR.NUM< >0 THEN GOTO *MEAS.ERROR
" Executes "MEAS. ERROR i the error
number is not 0.
630 RETUARN
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6. Sample programs

{ctd. from example PC-21)

640 ’

B50 *SSRQ

660 POLL SPAS

6870 SEND =1

680 RETURN

630 ’

700 *MEAS. ERROR

710 PRINT "Measuring Error, Error Number:™;ERR. NUM
' Digplays the error number.

720 STOP

730

740 END
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6. Sample programs

Prograrn examples of HP200, 300 series (GP-iB Address = 8)

70

80

20
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
280
276
280
290
300

310
320
330
340

SRG signal is used.)

Spa=708

ON INTR 7 GOSUB 3srg
OUTPUT Spa;"CF1895. 156MZ"
GOSUB Common__setup
OUTPUT Spa;""CLS"

OUTPUT Spa;"ORR16"

OUTPUT Spa;"*SRE128"

|

QUTPUT Spa;"s0"

GOSUB Auto__level

GOSUB Meas__power
GOSUB Meas __acp

GOSUB Meas _modace

STOP

f

Common__setup:

QUTPUT Spa;" SETFUNG TRAN"
QUTPUT Spa;"MODTYP PHS"
QUTPUT Spa;"LINK DOWN"
OUTPUT Spa;" UNIQ NO™
QUTPUT 5pa;"MEASMD BURST"
OUTPUT Spa,"NBURST B1"
OUTPUT Spa;"RNYQ ON"
RERTURN

i

Meas_ powsr.

OQUTPUT Spa;"TXPWR"
GOSUB Wait_mend

QUTPUT Spa;" TXPWR?"

ENTER Spa;Apdb, Apw, Fadb, Fpw
PRINT "Antenna Power {dBm]:" ;Apdb

RETURN
!

Example HP-18 Measure PHS3 power, ACP, and Modulation Accuracy with Transient mode. (When

| Set GP-IB address {8) for variable.

! Define SRQ interrupt processing routine,

! Set Center Fraguency 1o 1895.15MHz.

P Set STD.

! Clear Status bite.

I Enable Measuring-end bit of Operation

I Status Register.

! Enable Operation Status bit of Status Bite.

! Specify SRQ signal transmission mods,
| Set REF LEVEL o a suitable value.

I Measure power.

! Measure ACP,

| Measure Modulation Accuracy.

I Setup routine of STD conditions.

| Select Transient mode,

! Bet Communication System to “"PHS".

I Bet Communication Direction to Down-Link.

1 Select the mode using no unigue word.

! Select Burst mode.
| Select 1-Burst.
I Set Root Nyquist Filter to ON,

I Power Measurement Routine,

I Start Antenna Power measurement.

1 Wait for the end of measurement.

! Demand the output of Antenna Fower
measured result,

! Read Antenna Power and Frame Power.

I Display Antenna Power.
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(ctd. from example HP-19)

350 Meas_ acp; ! ACP measurement routine.

360 QUTPUT Spa;" TACP" ! Start ACP measurement.

370 GOSUB Wait__mend ! Wait for the end of maasuremsnt.

380 QUTPUT Spa;"TACP?" ! Demand the output of ACF measured
rasults.

390 ENTER Spa;Bpwr, P, P2, Put, Pu2, M1, Mi2, Mut, Mu2
I Road AGF measured resulis.
400 PRINT “-800K:":PH:" |+ 600K ";Put;",-900K:" ;P12 ", + 900K Puz

410 HRETURN

420 1

430 Meas modace! ! Modulation Accuracy measuremsant routine.
440 QUTPUT Spa;"MODACC” | Start Modulation Accuracy measurament.
450 GOSUB Wait__mend P Wait for the end of measurement,

460 OUTPUT Spa,"MODACC? { Demand the outpui of Modulation Accuracy

measured results.
470 ENTER Spa;Bad, Ferr, igoff, Merr, Perr, Evim ! Read Modulation Accuracy data.
480 PRINT "Amp Droop:" :Bad;" , Freq Error:” ;Ferr;” | 1Q Offsel” jigoff;
430 PRINT “Mag Error:”;Merr:”, Phase Error:" ;Perr;” , Error Vecior:” ;Evm
500 RETURN

510 1

520 Auto_level |

530 OCUTPUT Spa;"AUTOLVL" ! Set REF LEVEL to a suitable value to
540 ! measurement signal.

§50 GOSUB Wait__mend ! Wait for the end of Auto Level procassing.
560 RETURN

57¢ 1

580 Wait mend: !

530 Mend=0 t Clear Measurement End Flag.

600 ENABLE INTR 7:2 [ Enable SRQ interrupt.

810 Wioop: i

820 {F Mend =0 THEN GOTO Wicop ! Wait for the generation of SRQ interrupt.
630 QUTPUT Spa"ERRNO?" 1 Reads ihe error number.

640 ENTER SpaErr_num
650 IF Err_num< >0 THEN GOTO-Err__chk

Executes Err_chk if the error nurmber is not

0.
860 RETURN
670 1
680 Ssra. f SRQ Interruption routinge.
690 5= 3SPOLL{Spa) ! Heads the status byte.
700 Mend =1 ! Sets Measurement tnd Flag o 1.
710 RETURN
720 |
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{ctd. from example HP-19}

730 Err__chk:!

740 PRINT "Msasuring Error. Error Number:“;Err_num I Dispiays the error number.
750 STOP

760 !

770 END
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7. RS-232 Remote Control Function

The controlier { such as personal computer and other) does not have GPIB interface, aimost
controllers have RS-232C interface, therefore, Spectrum Analyzer can be controlled using by it.

Compatibility of GPIB remote control and RS-232C remote
— control

Available conirol codes to use in the serial control is the same control
codes except that the spacific codes and the functions to the GPIB and
some commands.

Setup for the measurement conditions

The following functions can be controlled for serial control.

e Setup for the measurement conditions :
Each measurement conditions can be input in much the same as the
key operation on the front panel.

@ Quiput of the setup status:
Each setup status and the data of the Spectrum Analyzer can be read
out,

2 Status output:
Status bytes which is shown the current status of the Spectrum
Analyzer can be read out as read out by GPIB.
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&8 Activation of the remote control

May 10/96

Press the key of | LOL | and

serial port is displayed.

7. AS-232 Remote Control Function

E
E then the setup menu of
3
t

Fri 1896 dor 1

Systen

i Ref 10M

Data/Fina

232

FEF 50 diim A_virIte B_Blunk
10 dB/
}
3
ik
] Ry Lontrol "
i 1
faud Rate @ | GO J| 1200 (2400 H 4600 [RETTTE (15200
T} bt tength 77 ] |
A stwoe - S 7 |
Parity Bit (oo J[Evin }
Flow Conbrol @ ST S | KOH/ KOFF

Grik

Athers

Trace
Point
0 501

CEHTER 30.00 WHz

REW 300 kHr _ VEW 300 kHy SWR 50 ms  ATT_ 1D

SEAN 1800 MEx
)]

Ravision

Figure 8-2 Selected window of serial port {OPTO8 and
OFT15 are already installed)

Select Remote Control on the selection window for activation of the

remote control.

Note

I OPTO8 is instalied then Rx Conitrol is displayed and can be

selected.

If OPTI5 is installed then Program Loader is displayed and can be

selected.

*; OPT08 is an option only for R3465 and R3483.
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7. RS-232 Remote Control Function

B Parameter setup window

REF 0.9 d8n

CEHTER 30,00 MHi

Foi 19 Mer L 5r
AW ite BRIk Syston
fef 104
—- ]
atedTine
Salact . PIETEEREERT  w Control J 1 wszm
{ Program | onder g
ot R g [ 6o0 1] 1200 ] 7400 13800 | BRATE 1570c] 1B
T Data Lsngth ! hE ' m:
nesT s
Stop 8it 8 71 |
Parity BH [TB5 JFEvEn | prace
Flow Comiral @ B | [0H7REEE | R o1
PN 18,00 HiHx Revigion
RBY 0D KMr ViAW 300 kb SWP 50 ws  ATE 30 4B

Figure 8-3 Parameter setup

Transmission speed © Select the transrnission speed in (600), (1200),

Data tength

Stop bit

Parity check

Flow contral

Mote

if parameters of the serial port are changed by the control

(2400), (4800), (8600) and (18200).

bit.

: Select one bit or two bits of stop bit.
: Select from {(NONE), (ODD) or {EVEN),
: Select using by XON/XOFF or not.

command of OPT15 then changed values are inherited.
Moreover, if Rx lest mode is specified by OPT08 ihen specific

parameter is sel.

: Select seven bits or aight bits of the number of data

Ensure the value of parameters again before execution of the

remole control.

*: OPT08 is an option only for R3465 and R3463.
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Interface connection

Spectrum Analyzer rear panel Parsonal computer
P

RS5-232 cable

Figure 8-4 Connection of the controlier and Spectrum Analyzer

The numbers of connection wires of the Spectrum Analyzer side are three
wires and the controller side needs more connections for input and output

interface.
Note
Line confrof is different compared with the terminal emulation.
8pin 9pin
2 RxD 3 ™D
3 TxD 2 HxD
Spectrum 5 GND 5 GND
Anabyzer [:4 DTR Controlier
side B DSR side
1 DCD
E? RTS
8 CT8
Figure 8-5 Cable wiring diagram
Pin No.(Spin) Signal name Contenis
1 BCO:Data Carrier Datector Recsive carriar dstection
2 FixD:Feceive Data Receive data
3 TxD:Transmit Data Transrmgsion data
4 OTR:Data Terminal Ready Data terminal ready
5 GND:Ground Signal ground
6 DSR:Data set Ready Data set ready
7 RTS:Request To Send Reqguest signal for sending
8 CT5:Clear To Send Clsar signal for sending
g Ct: N.C
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7. BS-232 Remote Control Function

B Data format

8-74

Transmission messages between Spectrum Analyzer and the controller
are character string of ASCIl code and the end of the messages is
carriage return (CR) and line feed (LF).

Spectrum
Analyzer side

LF

CR

Gontrolier
side

Note

1. Specify ASCII code for the transmission data.

Figure 8-8 Data format

2. Delimit the data from the controllier with CR or CR and LF.
Query data and the delimiter of GPIB are the same. Therefore,
send DLO or DL3 after serial port was opened. (refer io the
example of RS-232C remole program.)

@ Example of data ransmission
Both CF 30.0MZ CR and CF 30.0MZ CR LF from PC can be recognized.

Query data format becomes +3.000000000000E + 07 CR LF. (Send DLO

or DL3)

The output data of this RS232C and GPIB are the same number of
characters except delimiters {CH and LF).
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@ Different points between RS-232C and GPIB

& Command code

® Input and output of the trace data cannot be carried out.
Moreover, delimited data with delimiter and these plural data is not
available to read.

Note
Not available commands : TAA, TBA, TAB, TBB

® SRQ interrupt cannot be used.
tUse read out command of the status bytes.

Note
Not available commands : 80, §1, 82, RQS

B Panel control

Spectrum analyzer becomes following status while the remote control is
carried out.

¢ Remote lamp dose not light.

@ Key lock is not carried out. If setup is changed by the key operation
_during remote control then remaote control becomaes instability
occasionally,
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7. RS-232 Remote Control Function

@ Example of the remote control

In this examples are using by the function of the remote control in the
actual program.

Described program examples in this subchapter are written in the
“Microsoft Quick Basic™ licensed by Microsoft Corporation,

The Spectrum Analyzer does not have a capability of the serial line
conirol for BS-232C, therefore, if the input statement (PRINT statement)
are continuously written then the correct aperation is not carried out
oceasionally such as input operation carried out untif the end of program
or wait for input (INPUT statement). '

Do not excesd 1024 characters for the total number of input staterment.
{Refer to the input of the limit line.)

The open command of OPEN "COM1:9600, N, 8,1, ASC” FOR RANDOM
AS #1 in the example program is the following contents.

Baud rate is 9600bps, no parity, 8 bits data length, stop bit of one bit,
ASCH formag and random access mods.

Example 1 : Read out for peak list
OPEN “COM1:9600,N,8,1 ASC* FOR RANDOM AS #1
PRINT #1, "DL3" CR and LF are set for GPIB delimiter
PRINT #1, "CF 30M2Z" Y Center frequency of 30MHz is sot
PRINT #1, "PLS LEVEL" 7 Level is specified for the peak list
PRINT #1, "TS" * Execution of the single sweep
PRINT #1, "PKLIST?" " Read out of the peak fist

INPUT #1, C, F1, L1, F2, L2, F3, L3, F4, L4, F5, L5, F8, L6 F7, L7,
F8, L8, Fg, L9, F10, L10. Deli, Dell

PRINT C, F1, L1, F2, L2, F3,13, F4, 14, F5, L5, F6, L6, F7, L7, F8,
L8, Fg, L9, F10, L10, Delt, Dell

END
Example 2 :  Waiting for the sweep completion by status byles
OPEN "COM1:9800,N,8,1,ABC" FOR RANDOM AS #1
PRINT #1, "DL3” ' CR and LF are set for GPIB delimiter
PRINT #1, "8 ' Exscution of the single swesp
PRINT #1, "OPR8"’  Sweep completion bit in the operation register of GPIB is set
PRINT #1, "CL3" ' Clear for status bytes
PRINT #1, "T8" ' Exscution of the single sweep
MEAS.LOOP

PRINT #1, "+STB?"  Read our siatus byles
INPUT #1, STAT

IF (STAT AND 128) = 0 THEN GOTO MEAS.LOOP
PEINT #1, "P8" 7 Peak search

PRINT #1, "ML?" *  Read out peak level

INPUT #1, MLEVEL

PRINT MLEVEL

END
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B Crror message

Following are error messages for the remote control.
# input buffer is overflow
# 5K port is busy

& Input buffer is overflow
If total input characters exceeds 1024 characters then this is displayed.

(1 of 2)

Example 1 :  input of iimit fine

OPEN "COM1:9800,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "IP"

PRINT #1, "DL3"

PRINT #1, "1L.MTADEL"

PRINT #1, "UU”

PRINT #1, "LMTAIN 500.123KZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, 70.52DB"
PRINT #1, "LMTAIN 5432112M7, 55.57D8"
PRINT #1, "LMTAIN 10.012345MZ, 55.57DB"
PRINT #1. "LMTAIN 10.012345MZ, 43.25DB"
PRINT #1, "LMTAIN 15.012345MZ, 43.2608"
PRINT #1, "LMTAIN 15.012348MZ, 34.25DB"
PRINT #1, "LMTAIN 20.987654MZ, 30.2508"
PRINT #1, "LMTAIN 20.987654MZ, 51.51D8"
PRINT #1, "LMTAIN 25.123456MZ, 51.51DB"
PRINT #1, "LMTAIN 25.123456M7Z, 20.38DB"
PRINT #1, "LMTAIN 30.123456MZ, 20.3808"
PRINT #1. "LMTAIN 30.123456MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456783MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456789MZ, 35.55D0B"
PHRINT #1, "LMTAIN 40.345678MZ, 35.55D8"
PRINT #1, "LMTAIN 40.345678MZ, 40.62DB"
PRINT #1, “LMTAIN 45.345678MZ, 40.62DB"
PRINT #1, "LMTAIN 45.345678MZ, 45.62DB"
PRINT #1, "LMTAIN 50.348678MZ, 45.6208"
PRINT #1, "LMTAIN 5(.345678MZ, 51.6208"
PRINT #1, "LMTAIN 55.654321MZ, 51.62D8"
PRINT #1, "LMTAIN 55.654321M7Z, 54.35DRE"
PRINT #1, "LMTAIN 65.345678MZ, 54.35DB"
PRINT #1, "LMTAIN 65.345678M2Z, 57.08DB"
PRINT #1, "LMTAIN 70.987654MZ, 57.08DB"
PRINT #1, "LMTAIN 70.987854MZ, 650.52DB"
FRINT #1, "LMTAIN 75.7658432MZ, 80.52DB"
PRINT #1, "LMTAIN 75.765432MZ, 62.31DB"
PRINT #1, "LMTAIN 80.123456MZ, 62.31DB”
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7. R8-232 Remote Control Function

(2 of 2)

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

PRINT #1,
PRINT #1,
END

"LMTAIN 80.123456MZ, 83.54DB"
"LMTAIN 85.234567MZ, 83.540B"
“"LMTAIN 85.234567MZ, £8.46DB"
"LMTAIN 90.765432MZ, 68.4508"
"LMTAIN 90.765432MZ, 70.050B"
"LMTAIN 95.456789MZ, 70.06DB"
"LMTAIN 95.456789M2Z, 81.28DB"
"LMTAIN 100MZ, 81.29DB"

"FAOMZ FB100MZ”
1t LANH

" Inputs are carried out until this line and
' exceeds 1024 characters in the line

if the dummy INPUT statements are inserted such as following example
then all of above mentioned command can be input.

Exarmnple 2

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

PRINT #1,
INPUT #1,

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

Input of limit line

OPEN "COM1:9600,N,8,1,ASC" FOR RANDOM AS #1.

El IP“

D DLSH
"LMTADEL"
” UUH

“LMTAIN 500.123KZ, 70.62DB"
"LMTAIN 5.432112MZ, 70.52DB"
"LMTAIN 5.432112MZ, 55.57DB"
“LMTAIN 10.012345MZ, 56.57DB"
“LMTAIN 10.012345MZ, 43.25DB"
"LMTAIN 15.012345MZ, 43.25DB"
*LMTAIN 15.012345MZ, 30.25DB"
“LMTAIN 20.987654MZ, 30.2508"
"LMTAIN 20.987654MZ, 51.561DB"
"LMTAIN 25.123456M7Z, 51.510B"

"LIMTYP?"
AS

"LMTAIN 25.123456MZ, 20.380D8"
“LMTAIN 30.123458MZ, 20.38DB"
"LMTAIN 30.123456MZ, 32.38DB"
"LMTAIN 35.456789MYZ, 32.38D8"
"LMTAIN 35.456788MZ, 35.5508"
"LMTAIN 40.345678MZ, 35.55043"
"LMTAIN 40.345678MZ, 40.6208"
"L MTAIN 45.345678MZ, 40.6208"

'Dummy query command
"Dummy INPUT statement
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7. R8-232 Remote Controt Function

(2 of 2)

PRINT #1, "LMTAIN 45.345678MZ, 45.682DB"
PRINT #1, "LMTAIN 50.345678MZ, 45.62DB"

PRINT #1, "LIMTYP?"
INPUT #1, AS

PRINT #1, "EMTAIN 50.345678MZ, 51.62DB"
PRINT #1, "LMTAIN 55.654321MZ, 51.62DB"
PRINT #1, "LMTAIN 55.854321MZ, 54,35DB"
PRINT #1, "LMTAIN 65.345678MZ, 54.35DB"
PRINT #1, "LMTAIN 65.345678M<Z, 57.08DB"
PRINT #1, "LMTAIN 70.987654MZ, 57.08DB"
PRINT #1, "LMTAIN 70.987654MZ, 60.52DB"
PRINT #1, "LLMTAIN 75.765432MZ, 60.52DB"
PRINT #1, "LMTAIN 75.765432MZ, 62.3108"
PRINT #1, "LMTAIN 80.123456M<2, 62.31DB"

PRINT #1, "LIMTYP?"
INPUT #1, AS

PRINT #1, "LMTAIN 80.123456MZ, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 63.54DR"
PRINT #1, "LLMTAIN 85.234567MZ, 68.45DB"
PRINT #1, "LMTAIN 90.765432MZ, 68.45DB"
PRINT #1, "LMTAIN 80.765432MZ, 70.05DB"
PRINT #1, "LMTAIN 95.456789M2, 70.06DB"
PRINT #1, "LMTAIN 95.456789MZ, 81.29DB"
PRINT #1, "LMTAIN 100MZ, 81.29DB"

PRINT #1, "FAOMZ FB10OMZ"
PRINT #1, "LAN"
END

"Dummy guery command
‘Dummy INPUT statement

‘Dumrmy quary command
‘Dummy INPUT staternent

& S0 port is busy

if the serial port is used for two or more functions then this message is

displayed.

B Change for other options

The remote control is not available for the parallel operation with the
following options which uses the serial port.
{ refer 10 the activation of the remote control.)

Nov 1/96

& OPT08

® QUTPUT32 of OPT15 serial port.

Note

QPT08 is an oplion only for R3465 and R3463.
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8. Batch Measurement Command for the TRANSIENT
mode of the Transmission System

The measurement command of the conventional TRANSIENT mode is divided into the each
measurament items. The new batch measurement command (TXMEAS) is developed.
The following measurement items of the transmission system can be carried out simultaneously using
by this new command.
e Modutation accuracy
Occupied band width
Adiacent channel leakage power (Note)
Transmission velocity
Antenna power
e Carrier off leakage power

Note
When the batch measurement command is carried oul, the adjacent channel jeakage power
{ACP) is always measured in the "FREQ" mode.

2 @ & 8

Moreover, above rmantionad each measurement items can be selected by the ON and OFF command.
Selacted batch measurernent itermns by the ON and OFF command is erased by carrying cut the 1P or
turn OFF the power, All of the above mentioned measurement items is selected by carrying out the
IP or the initial state of twrn on the power.
Read out the result of measurement data afler execution of “TXMEAS" command can be carried out
by gquery command,

@ Table of the batch measurement command for the trangmission

aysiem
{10t 2)
Talker raguest
Function {istener code Remarks
Cotls Output format
5 | Measurement command for TXMEAS
:J;f franamession system
g
Selection of the measurement
(Mocg Accuracy)
Modulation accuracy  ON MODAGCCET ON MODACGCST? 0 : OFF
QFF MODACCET OFF 1 @ ON
OBW O TORWST ON TOBWST? o - OFF
g OFF TOBWST OFF T ON
D] Ace ON TACPST ON TACPST? 0 OFF
g OFF TACPST OFF i ON
b= {Transier Rate)
@1 Transmission veiocity ON BTRST ON BTRST? 0 OFF
% OFF BTRST OFF 1 . ON
; {Antenna Power) _
8 Antenna power ON THPWRST ON THXPWRST? g : OFF
= OFF TXPWRST OFF 1 : ON
(Carrier OFF Power)
Carrier OFF lgakage power
ON OFFPWRST ON OFFPWRBT? 0 @ OFF
OFF QFFPWRST OFF 1 . ON
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8. Batch measurement Command for the TRANSIENT mode of the Transmission System

Talker request
Function Listaner code Remarks
Code Cuttput format
(Mod Acturacy)
Moduiation accuracy MODAGCC? < BADraop, F.Err, IG-off,
Mag-grr, Ph-arr. EVM >
OBW TOBW? Froguency
31 acp TAGP? <hpwr, pli, pl2, put, puz | pit to pu2idB]
= mit, w2, mut, mu2 > bpwr,
g mi1 to muz
@ =0
7 {Bit Rats Erron} (FREQ mode)
% Transmission valociy BITERRY a1, n2 (%, H)
= {Antenna Power}
Anniana power TXPWR? < Apl, Apz, Fpl, Fpa2»
{Carrier OFF Power) [WEm, mW, dBm, mwW)
Carrler QFF leakage power DFFPWR? o1, p2 (oBm, nw)

& Sample program of the batch measurement command for the
transmission system

Sample programs for PCY801 series (GPIB address = 8)

(1 of 3)

The following sample program is the measurement for the powar, ACP and
modulation accuracy of PHS in the TRANSIENT mode using.
{When S5RQ signal is used.)

ISET IFCISET REN ’
SPA=3 ’
PRINT @SPA;"CF1895.18MZ” ’
GOSUB COMMON.SETUP ’

Example PC-22.

Transmit {FG signal and set REN signal to 1.

Set GPIB address (8) to a variable.

Set center fraquency 1o 1895 5MHz.

Carry oui 5TD setup and selection of measurament
onect.

Define 3RQ interrupt routine.

Clear the status byte.

Enable the measuring End bit of the operation status
reqgister.

Enable the operation Status bit of the status byte.

ON 8RQ GO5UB SERQ
PRINT @8PA;""CLS"
73 PRINT @SPA;"OPR1E"

80 PRINT @53PA;""SRE128" '

90 PRINT @sSPA"S0"
100 GOSUB "ALUTO.LEVEL
110 GOSUE "MEAS. TXALL
120 GOSUB MEAS READ
130 STGP

Enable SRQ.

Setup an optimum valus for the REF LEVEL.
Baich measurement for the transmission system.
Read out the result of batch measurernent.

MNov 1/96
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8. Batch measurement Command for the TRANSIENT meode of the Transmission System

{2 of 3)
140"
150 "COMMON.SETUP ' Setup the STD conditions and the device under
measurement.
1680 PRINT @SPA;"SETFUNC TRAN" ' Select Transient mode.
170 PRINT @SPA;"MODTYP PHS" '’ Setup for the communication system for PHS.
180 PRINT @SPA;"LINK DOWN" ' Setup for the communication systern for Down-link.
190 PRINT @SPA;"UNIG NO" ' Select the mode withowt a use of the unigue words.
200 PRINT @5PA;"MEASMD BURST" *  Select Burst mode.
210 PRINT @SPA;"NBURST B1" ' Select 1-Burst.
220 PRINT @SPA;"RNYQ ON" ' Setup ON status of the root nyquist filter.
230 PRINT @SPA;"BTRST OFF; OFFPWRST OFF; TOBWST OFF"
240 ' Reject transmission velocity, OFF power and OBW
250 * measurement from the batch measurement.
280 RETURN
270’
280 *"MEAS. TXALL * Batch measurement routine for the fransmission
systemn.
290 PRINT @SPA;"TXMEAS" ' . Start the batch measurement.
300 GOSUB "WAIT.MEND ' Wait for the measurement end.
310 HETURN
3207
330 *MEAS.READ ' Read in the measurement result.
340 PRINT @SPA;" TACP?" " Request for the ocutput of ACP measurement result,
350 INPUT @SPA;BPWR,PL1,PL2,PU1T,PU2 ML1,ML2,MU1,MU2
* Read in the ACP measurement result.
380 PRINT *-800K:":PL1;" , + 600K:™;PUT;" -800K:";PL2;" |, + 900K™;PU2
" Display for the resuli.
370’
380 PRINT @SPA;" TXPWR? " Reguest for the output of the Antenna Power
measurement resuft.
390 INPUT @SPAAP.DB,AP.W.FP.DB,FP.W
' Read in the Antenna power measurement result.
400 PRINT @SPA;"Antenna Power[dBm]:";AP.DB
' Display for the result.
410’7
420 INPUT @SPA;"MCDACC?" ' Request for the output of the modulation accuracy
measurement result.
430 INPUT @SPA;BAD,F.ERR,IQ.CGFF M.ERR,P.ERR,EVM
* Display for the result.

§-82
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8. Batch measurement Command for the TRANSIENT mode of the Transmission Systemn

(3 of 3)

440 PRINT "Amp Droop:";BAD;" ,Freq Error:™;F.ERR;" |1 Offset:”;1Q.OFF;
' Read in the modulation accuracy data.
450 PRINT “"Mag Error:";M.ERR;" ,Phase Error:";P.ERR;" ,Error Vector:";EVM
460 RETURN
470°
480 *AUTO.LEVEL
4380 PRINT @S8PA;"AUTOLVL" ' Setup an optimum value for the REF LEVEL
. according to the measurement signal.
500 GOSUB "WAIT.MEND ' Wait for the end of Auto Level process.
510 RETURN
5207
530 *WAIT.MEND
540 SEND =0
550 8RQ ON ' Enable SRQ interrupt of PC.
560 "WAIT.LOOP
570 IF SEND =0 THEN GOTO "WAIT.LOOP
580 PRINT @SPA;"ERRNOQ?":INPUT @SPAERR.NUM
_ _ 7 Read the error number.
590 IF ERR.NUM < >0 THEN GOTO :MEAS.ERROR
* The measurement error at the number other than
zero.
680G RETURN
610’
620 "S8RQ
830 POLL SPAS
640 SEND =1
650 RETURN
860"
670 *MEAS.ERROR
680 PRINT "Measuring Error. Error Number:™;ERR.NUM
* Display for the error number.
690 3TOP
700’
710 END
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8. Batch maasurement Command for the TRANSIENT mode of the Transmission Systerm

Sample programs for HP200, 300 series (GPIB address = 8)

{1 of 2)

Example HP-20:  The following sampie program is the measurement for the power, ACP and

modulation accuracy of PHS in the TRANSIENT mode using.
(When SRQ signal is used.)
Sat GPIB address (8) to a variable.

Befine SRQ interrupt routine.
Sat center fraguency to 1895.56 MHz,

i0 Spa=708 I
20 ON INYR 7 GOSUB Ssry !
30 QUTPUT Spa;"CF 1895.18MZ" |
40 GOSUEB Common_setup i Carry out STD setup.
50 QUTPUT Sps;"CLS" ! Claar siatus byle.
60 QUTPUT SBpa;"OPR16” | Enable the measuring £nd bit of the operation status
I
:
i
|
{

70 register.
80 QUTPUT Spa;"SRE128" Enable the Operation Status bit of the status byte.

a0

100 QUTPUT Spa;" 30"

110 GOSUB Auto_level

120 GOSUB Meas__xall !
130 GOSUB Meas_read

140 STGP

1501

180 Common_setup: | Setup the STD conditions and the device under
maasuremant,

Select Transient mode.

Enable SRAG.

Setup an optimum value for the BEF LEVEL.
atch measurement for the transmission system.

Aead out the result of batch measuramant,

—

170 QUTRUT Spa;"SETFUNC TRAN" !
180 QUTPUT Spa,"MODTYP PHS" | Setup for the communication system for PHS.

160 QUTPUT Spa;"LINK DOWN" b SBetup for the communication system for Down-link.
200 QUTPUT Spa;"UNIQ NG” { Select the mode without a use of the unigue words.
210 QUTPUT Spa;'MEASMD BURST" ! Select Burst mode.

220 QUTPUT Spa;"NBURST B1" 1 Select 1-Burst.

230 OUTPUT 3pa;"RNYQ ON" I Setup ON status of the root nyquist filter,

240 QUTPUT Spa;"BTRST OFF;OFFPWRST OFF, TOBWST OFF"

250 | Reject transmission velocity, OFF power and OBW
280 I maeasuremant from the batch measurement,

270 RETURN

2801

296 Meas_txall: | Batch measurement routine for the transmission system.
300 QUTPUT Spa;" TXMEASY ! Start the batch measurement.

310 GOSUB Wait_mend I Wai for the measurement end,

320 RETURN

330!

340 Meas_read: I Read in the maasurement result.

350 QUTRUT Spa;" TACE?" | Reguest for the output of ACP measurement result.

360 ENTER Spa:Bpwr,PI1,PI2,Put, Pu2,MI1 M2 Mu1,Mu2
! Read in the ACP measurement result.
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8. Batch measurement Command for the TRANSIENT maode of the Transmission System

(2 of 2)
370 PRINT "-800K:":Pi1;" |, + 800K:";Put;,” ,-G00K:";Pi2" | + 900K FPu2
I Display for the result.
380!
380 OUTPUT Spa;"MODACC?" I Request for the output of the modulation accuracy

400 ENTER Spa;Bad Ferr lgoff,Merr,Perr,Evmn
A10 PRINT "Amp Droop:”;Bad;” .Freq Error:";Ferr” ,1Q Offset:;igotf,

420 PRINT “"Mag Error:”;:Merr;" Phase Error”;Perr;” Eror Vector:™;Evm
425 RETIIRN

430 |

440 Auto _level:!

450 GUTPUT Spa;" AUTOLVL" b Setup an optimum value for the REF LEVEL
480 1 according to the measurement signal.
470 GOSUB Wait_mend i Wait for the end of Auto Level procass.
480 RETURN

490!

500 Wait_mand:!

510 Mend = { I Clear the measurement end flag.

520 ENABLE INTR 7:2 ! Enable BRO interrupt.

5301

540 IF Mend =0 THEN GOTO Wait_mend

650 QUTPUT Spa;"ERRNO?Y I Head the error number.
BEO ENTEHR SpasErr__num
5701F Err_pum< >0 THEN GOTO Erv_chk

ZeY0,
580 RETURN
590
600 Ssrg: I 5RO interrupt process routine.
510 5 =5P0OLL{Spa) [ Read the status byte.
£20 Mand = 1 I Sei the measurement end flag.
630 RETURN |
540
850 Err_chk: !

860 PRINT "Measuring Error. BError Number:”;Err__num

870 STOP

580!
890 END

maasurement result.
I Head in the modulation accuracy data.

i Display for the resuli.

I Wait for SRQ interrupt.

I The measurament srror at the number other than

! Display for the error number,

Nov 1/86

8-85"



MEMO &2




Jan 12/88

IN ABNORMALITIES

Read this chapter when the instrument operates

abnormal,

CONTENTS

1. Inspection and Simple Troubleshooting ... 9-2
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1. Inspection and Simple Troubleshooting

If the instrument does not operate properly, check the following items before asking for repair. When
the trouble cannot be removed by the following countermeasures, contact the Sales and Support
Offices or a nearby ADVANTEST office. Their address and phone number are attached at the end of

this document.

Symptom

Assumed cause

Remedy

The power cannot be turned
on.

Powar cable is not surely
inserted in the connector.

Turn the power switch OFF, and re-
connect the power cable.

Power fuse is blown,

Replace power fuss.

SWEER LED lighting up, but
no waveform appears on the
screen,

INTENSITY is too fow.

Adiust by turning the INTENSITY
control.

Input cable or connectar is
loose,

Reconnect the input cable or
cannector.

Does not sweep

SINGLE SWEEP Mode

Sat to REPEAT.

Inaccurate signal tevel

AMPTD CAL is not
adjusted.

Executs calibration.

Kay does not work,

in GPIB remote control
mods

When a program is being executed,
stop it and press LCL key.

Data cannot be read
{recalled) from a mermory
card.

Defective memory card

Check operation with other memaory
card.

Defactive drive slot

Contact ADVANTEST and ask for
repair.

Data cannot be recorded
{(saved) in remory card.

Write protection is enabled.

Disable write protection of the memory
card.

The memory card is not
initialized.

Initialize the memory card.

Capacity of the memory
card is too small.

Jse other memary card.

Battery of the memory card
is down,

Replace battery.

89-2
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1. Inspection and Simple Troubleshooting

Symptom

Assumed cause

Ramaedy

Cannot measure with
Transient mode, or the
measured value is wrong.

SINGLE or REPEAT key is
not prassed.

Change the measurement item in
Transient mode to get measurement
stop status. Press SINGLE or
REPEAT key.

Modulation Accuracy,
Transmission Velocity
cannot be measured.

The mods is in the state of using
SYNC/UNIQ WORD that does not fit to
this setup, Set SYNC NO or adjust
SYNC/AUNIG WORD to measuramant
signal.

Link direction is not correct,

(if UPLINK is set at
PDC/MNADC, it becomes
trigger wait because of
Burst signal )

Set Link Direction according to
measurement signal,

Ag Leakage Power can be measured
with only Burst signal at Carrigr OFF,
input Burst signal.

Jan 12/96



MEMO &




Jan 12/98

R3465 SERIES OPERATION MANUAL

OPERATION DESCRIPTION

This chapter explains basic operation of each biock of this

instrument.
CONTENTS
1. Description of Operations  ............ 10-2
2. Block Diagram ... .. ... L. 10-4
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1. Description of Operations

The R3463/3465 mixes the input signal with a 21.4 MHz intermediate frequency (IF) signal. {The input
signal must be in the range from 9 kHz to 8.0 GHz.) The signal is then filtlered with a variable-
resolution bandwidth 21.4 MHz IF filter. The detector(DET) detects the signal, and the signal is
digitized and displayed on the screen.

Mixer Section

10-2

@ nput Frequencies from 8 kHz to 3.0 GHz (R3463/3455)

In-the range from 9 kHz to 3.0 GHz, the input signal is fed through the
input attenuator (which can attenuate 0 to 70 dB in 10 dB steps) and into
the first mixer. The signal then mixes with the local oscilator signal, which
is synthesized by the YIG tuning oscillator operating at 4.2 GHz to 7.2
(3Hz. This creates the first IF signal with a frequency of 4231.4 MHz.

The first IF signal passes through the low noise amplifier (LNA), then fo
the band pass filter {BPF) to eliminate spurious signals generated by the
first and second mixers. {Note that the R3483/348% does not use the
ENAL)

From the band pass filter, the signal passes 1o the second mixer. There it
mixes with a 3810 MHz signal from a phase-locked second local oscillator,
and converls into the second IF signal with a frequency of 421.4 MHz,

@ nput Frequencies 1.7 GHz and Above {Only R3485)

in the range of 1.7 GHz and above, the signal passes through the input
attenuator to the ifracking filter (a YIG tuning filter), which operates
synchronously with the spectrum analyzer tuning frequency. This
sliminates imagas and multiple respanss from the signal before the signal
is fed into the first mixer.

The signal then passas into the first mixer and mixes with the synthesized
partial oscillation signal of 3.9 GHz to 8 GHz . This creates the 421.4
MHz H signal.

This 421.4 MHz IF signal then passes through a bandpass filter (to
aliminate the image generated by the third mixer) and on fo the third
mixer, where it mixas with the local oscillator signal of 400 MMz to create
the IF signal of 21.4 MHz. (The third local osciltator signal of 400 MHz is
generated by doubling the signal from the 200 MHz oscillator, which is
phase-ocked to the 10 MHz reference oscillator.)
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IF Section

Jan 12/96

1. Description of Gperations

The 21.4 Mz signal from the mixer section is fed into the F filier, which
has a variable resolution bandwidih from 300 Hz to 3 MHz. The IF saction
contains a step amplifier {with a 0.1 dB step) to deiermine the reference
leval,

The bandwidth filter consists of four stages of 21.4 MHz LT filters, and
hag a resolution of 300 kHz to 3 MHz. In the range from 100 kHz to 300
Hz, the 21.4 MHz signal is converted to a frequency of 2.58 MHz and fed
through the next iF filter. {The 1 kHz and 340 Hz {F filter consists of four
stages of crystal oscillators.) The signal is then converled back o a
fraquancy of 21.4 MHz.

LOG A/D Section

After the resolution bandwidih is determinad in the IF section, it the level
is displayed in tha dB display mode, the signal passes through the LOG
amplifier having 100 dB dynamic range. I displayed in the linear display
made, the signal passes through the linear amplifier then goes into a
detector (DET). "The detected signal is converted info a digial signal by
the A/D converter, The digitized signal is controlled by the display section
to be displayed on a TFT LCD.
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2. Block Diagram
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SPECIFICATIONS

This chapter shows specifications for sach component of
this instrument.

CONTENTS

1. R3463/3465 Specifications .. .......... 11-2
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1. R3463/3465 Specifications

B Measurement Function

{CW mode] 1 Spectrumn, OBW, ACF, Harm
[Transient mode] : Time Domain measurement, Digital
Moduiation analysis.

Freqguency Characteristics

& Frequency range

Frequency range Freguency band | Harmonic mode(N)

R3483/34685 9 kHz 10 3.0 GHz 0 1
Only R3485 1.7 GHz 1o 7.0 GHz 1 1
5.9 GHz to 8.0 GHz 2 1

& Freguency read acouracy {Start, Stop, Center frequency, Marker frequancy)

+ {Frequency reading X Frequency reference accuracy + Span X
Span accuracy +{.15 ¥ Rasolution bandwidth + 10 Hz)

@ WMarker frequency countsr

Rasolution 1Mzt 1 kHz _
Accuracy (S/N 25 dB) & (Marker frequency X Frequency referance accuracy +5 Hz XN+
1 LS50

# LBD ; Least Significant Digit

@ Frequency reference accuracy
+2 % 10-8 /Day
+1 % 107 Near

$ Freguency stability
Residual FM {Zerc span) < 3z X Np.p/Q.1sec
Drift Spans= 5 MMz, < 20Hz X [Sweep speed{min)}
(After 1 hour warm-upj

& Signal purity noise sida band
< -100 dBe/Hz {10 kHz offsat)
= -110 dBe/Hz {100 kHz offset)

& TFreguency span

Linear span
Range R3483 : 2 kHz to 3 (GHz, Zero span
3465 : 2 kHz to 8 GHz, Zero span
Accuracy +4 % {Span > 5 MHz)

1 % {Bpan = 5 MHz)
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1. R3483/3465 Specifications

@ Resolution bandwidth (3dB)
Range 300 Hz to 3 MHz, 5 MKz {1, 3, 10 sequence)
Accuracy * 20 % {Resolution bandwidth 1 kHz to 1 MHz)
1 30 % (Resolution bandwidth 300 Hz, 3 MHz, 5 MHz)
Selectivity < 15:1 {300 Hz to 5 MHz)
& Video bandwidth
Range 1 Hz to 3 MHz, 5 MHz (1, 3, 10 sequence)

& Frequency Sweep
Sweep time 80 ms to 1000s (CW mode, Spectrum measurement)
Accuracy 5%
Sweep trigger Free run, Ling, Single, Video, External
Trace / sec 10 times

@ UCiated Bweep
Gate Position/Resclution 1us to 65ms/1us

Gate Width/Resolution 248 to 6Bms/1 us
Trigger Internal, IF detection, Externat

M Amplitude Range

& Measurement range + 30 dBm to Average indicated noiss lavel

& Maximum safe input
Average continuous

power +30dBm (1W) (input ATT= 10 dB)
DC input oV
# Display range 10 X 10 Div
Logarithric 10, &, 2, 1, 0.5 dB/Div
Linear (16% of the reference level)/Div

# Reference level range

Logarithmic -105 dBm to + 80 dBm (0.1 dB step)
Linear 1.264 V 1o 223 V (approx. 1 % step of the full scale)
& input attenuator range 0 to 70 dB (10 dB step)

I Dynamic Range

@ Average display noise level

Freguency

Frequency range band Noise level
R3463/3465 10 kHz 0 -7G dBm
100 kHz 0 -80dBm
1 MHz to 3.0 GHz 0 -{115-1.55 xf{GHz}} dBm
Only R3465 | 1.7 GHz to 7.0 GHz 1 -115 dBm
6.9 GHz to 8.0 GHz 2 -115 dBm

{Resolution bandwidth : 1 kHz, Input attenuator © 0dB, Video bandwidth : 1Hz)
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1. R3463/3465 Specifications

& 1dB gain compression

Frequency range

Mixer input tevel

=10 MHz

-6 dBm

@ Spuricus response
Sacond harmonic distortion

Saecond harmonic .

Frequancy range distortion Mixer tevsl

R3463/3465 1 10 MHz to 3.0 GHz <-70 dBc -30 dBm

Only 13465 > 1.7 GHz <90 dBc -10 dBm

Third-Order intermodulation distortion

. ) Third-Order i % |

FEQUENCY I3N98 | itarmodulation distortion er eve

R34B3/3485 | 10 MHz to 3.0 GHz <-75 dBe 30 dBm

Only R3465 > 1.7 GHz <75 dBc -30 dBm

(12.5 kHz Separation, Resolution bandwidih ; 300 Hz)

Image/Muttiple/Out-of-Band response {Out-of-band response : Only R3485)

Frequency range Image/Multiple/Out-of-Band rosponse
R3463 10 MHz to 3.0 GHz <-76 dBc
Ra465 10 MHz to 8.0 GHz <-70 dBc
Residual response
Frequency range Residual response
R3463/3465 1 MHz t0 3.0 GHz <-100 dBm
300 kHz 1o 3.0 GHz <-90 dBm
Only R3465 | 300 kHz o 8.0 GHz <-30 dBm

{No input signal, Input ATT : 8dB, 500 terminate)
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B Amplitude Accuracy

& Freguency response
Flatness within the band

1. R3483/3465 Specifications

Frequency range Flainess within Frequency
quency rang the band band
R3463/3465 8 kHz to 3.0 GHz +1.5dB 0

50 MHz to 3.0 GHz +1.0dB 0
Only R3465 1.7 GHz to 7.0 GHz 5 dB 1

6.9 GHz 10 8.0 GHz 5 dB 2

Additional error due to band

Absolute error referred to calibration signal (Onty R3463)

{Input ATT 10dB)

switching (Only R3465 )

Frequency range

Additional error

8 kHz to 8.0 GHz

+3dB

{Calibration signal as the reference)}

Frequency range

Additional error

@& Calibration signal accuracy(30 MHz)

@ IF gain error {After self-calibration)

@ Scaie indication accuracy (After self calibration)

May 10/96

9 kHz to 3.0 GHz +2 dB
(Calibration signal as the reference)
-10 dBm £0.3 dBm
Tempsrature range IF gain arror
15 °Cto 35 °C +0.5dB
0dBmto -50dBm | g ec iy 50 o +0.6 dB
Temperature range Logarithmic Linear
15 °Cto 35 °C > O-igag ddBB + 16% of reference lavel
+1 /1 - .
+1.5 dB/B0 dB {(Within 8 Div)
0 °C to 50 °C £0.3 gg” ng +20% of reference level
+1.2 dB/10 _ .
+1.5 dB/80 dB {(Within 8 Div)
11-5
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1. R3483/3465 Specifications

& Input attenuator switching error

Frequency range switching error
R3463 9 kHz to 3.0 GHz +0.1dB/10dB step, Max. 2.04B
R3485 9 kHz to 8.0 GHz +0.1dB/10dB step, Max. 2.0dB

(10 dB as the reference ; at 20 to 70 dB)

& HResolution bandwidth switching error

Temperature rangs switching error
15 °C 10 35 °C £+03dB
0 °Cto 50 °C =+05dB

(Resolution bandwidth: 300 kHz reference.after self-calibration,
3 X Reference bandwidth = Span, 300 Hz to 3 MHz )

& Pulse guantization error {in puise measurement mode, PRF > 500/Sweep time)
Logarithmic 1.2 dB {Resolution bandwidth=1 MHz)
3dB  (Resolution bandwidth =3 MHz)
Linear 4% of the reference level (Resolution bandwidth = 1 MHz)

12% of the reference level (Resolution bandwidth = 3 MHz)

B Time Domain measurement

@ Amplitude resolution 12 bits
@ Sweep time 50 us to 2s/100ns
@ Trigger Free-run, Single, Video, IF detection, External

Delay trigger/Time 200 ns to 650 ms.

B Analog Demodulation

# Spectrum demodulation

Modulation type AM, FM
Audio output Internal speaker, earphone jack, sound volume adjustable
Demodulation duration 100 ms to 1000 s

P Digital modulation analysis

# Object moduiation method

/4 QPSK (PDC, PHS, NADC)
R3463 ; In 10 MHz to 3.0 GHz, -30 dBm to + 30 dBm
R3485 : In 10 MHz to 7.5 GHz, -30 dBm o +30 dBm
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1. R3463/3465 Specifications

@ Average power of TRANSIENT mode (after self-calibration)
Measurement accuracy 4 0.8 dB (Within PHS, PDC, NADC band), 15°C to 35°C
[{CW mode]
+ 1.0 dB {(Within PHS, PDC, NADC band}, 0°C to 50°C
ITRANSIENT mode]

@& OBwW
Standard measurement possible
& ACP
Measurement range
[TRANSIENT (frequency)/CW mode]
PHS PDC NADC
0dB to -57dB 0dB to -60dB 0dB to -550B
{600kHz Cifset) {50kHz Offset) {30kHz Offset)
0dB to -62¢B 0dB 1o -64dB 0dB to -60dB
{800kHz Offset) (100kHz Offset) {60kHz Oifset)
(NADC ; Resolution bandwidth to 1 kHz)
@& Spurious
Measurement range -20dBc to -65dBe [TRANSIENT model

(But over -70dBm)

#® Modulation analysis
ITRANSIENT mode]

PHS PDC/NADC
Frequency Error Range Normal + 13kHz * 1.4kHz
Extension £ 100kHz i BkHz
“ { £ 500kHz). { £ 50kHz)
Accuracy |Reference Accuracy Reference Accuracy
X Carrier Frequency + 3Hz | X Carrier Frequency + 5Hz
Medulation Accuracy Range 0 to 30% 0 to 30%
Accuracy + 1% * {Measured +0.5% % (Measured
Value) X +2% Valua) X + 2%
Transmission Velocity  Accuracy *1ppm +1ppm

Note: ™. The measurement range of frequency error in the extension mode.
Constellation dispiay is an option.

I input/Output

@ RF input
Connector N-type female, Front Panel
Impedance 50 £ (nominal
VEWR {Frequency setting input ATT= 10 dB)

< 2.0:1{> 1.7 GHz) (nominal} (Only R3465)
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1. R3463/3465 Specifications

Callbration signal output
Connector BNC fernale, Front pans!
Frequency 30 MHz % {1 Frequency reference accuracy)
Impedance 80 £} {nominal)
Amplitude 10 dBm 0.3 dB

10MHz frequency reference input/output
Connector BNC female, Rear panel
Output impedance 50 £ {nominal)
Qutput frequency

accuracy 10MHz X Frequency reference accuracy
input/output amplitude
range

21.4MHz2 IF output

Connector
Impedance

421MHz IF output

Connector
impedance

Video cutput
Connector

X axis output

-5 dBm to +5 dBm

BNC fermale, Rear panel
50 O (nominal)

BNC female, Rear panel
50 O {nominal)

VGEA(15 pin, female), Rear panel
640 % 480 dot VGA equivalent

Connactor BNC female, Rear panel
Impedance 1 k&2 {nominal}, DC connection
Amplitude approx. -6V to +5V

Y axis oulput

Connecior BNC female, Rear panel
fmpedance 220 2 (nominal)
Amplitude approx. 2 V in full scale {10dB/DIV)

Z axis output

Connactor BNC female, Rear panel
Ampiitude TTL level
During sweep High level
Blanking Low level

External trigger input

Connector BNC female, Rear panel
Impedance 10 kit (nominal), DC connection
Trigger level TTL lavel

Gate input
Connector BNC female, Rear pansl
Impedance 10 k{2 {nominal)
Sweaep stop During low mode at TTL level
Sweep During high mode at TTL level
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1. R3463/3465 Spacifications

# Voice output{Demodulation audio)

Connector
Power outpui

@ /0
GPIB
RS-232
P10
EXT-KEY

& Direct print

& WMemory card
Connector

# Program loader

Small-size monophonic jack, Front panel
Maximumn 0.2 W, 8 O (nominal)

IEEE-488, bus connector, Rear panel
D-SUB g pin, Rear panel

D-SUB 25 pin, Rear panel

DIN, Front panel

Output with "ESC/P or 'HP PCL’ command

2 slots, Front panel
JEIDA-Ver 4.0 / PCMCIA 2.0 or more

Option

B General Specifications

$ Temperature and humidity
During operation

When stored

Relative Humidity

& Power source

During 100VAC operation
Rated Voiltage
Power consumption

Frequency

During 220VAC operation
Rated Voltage
Power consumption

Frequency

& Mass

# Dimensions

M Options

Option 15
Option 73
Option 75
Option 76
Gption 51
Option 56
Option 77
Option 08

May 10/96

0°C to 50°C
-20°C 10 80°C
85% or below

100 Vo 120 V
300 VA or below
48 Hz 10 66 Hz

220V to 240 V
300 VA or below
48 Hz to 66 Hz

R3463 :16.5 kg or below
R3465 17 kg or below
{Excluding optional blocks, front cover, and accessories)

Approx. 177 mm (Height} X 350 mm (Width) X 420 mm (Depth)
(Excluding the handte, feet and front cover)

Program lcader
FM deviation
Constellation

Graphics
GSM added
GS5M only

|

| Only Ra465

GSM graphics

RX control
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in this appendix, you will find a glossary, a menu lists and
list of messages. -
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1.

Glossary

[B]
Bandwidth Accuracy

The bandwidih accuracy of the IF filter is
expressed by the deviation from the nominal
value of the 3dB-lowered point. This
efficiency has almost no effect on
measurement of normal signals of
continuous level, but it should be taken into
consideration when measuwring the level of a
noise signal.

Bandwidth Switching Accuracy

Several IF fiters are used to obtain optimal
resolution (in signal spectrum analysis)
accarding to the scan width. When switching
from one IF filter to another while measuring
one and the same signal, an serror is
generated for the difference in loss. This
error defined as the bandwidih switching
accuracy.

;dB/VI\

_ N

Bandwidth Switching Accuracy

[E]

Electromagnetic compatibility (EMC)

Figure A-1

The ability of a system to operate without
producing or being affected by
electromagnetic interference.

Electromagnetic interference (EMI)

Electromagnetic interference (EMI) is a
disturbance in the reception of desired
signals caused by unwanted slectromagnetic
energy, or something. EMI can be caused by
any scurce of EM energy, such as {list a
pertinent rew}. Modern circuits are designed
to produce as little EM energy as possible,
but since the EM can not be completely
eliminated. the cabinets containing EM-can
not equipment are shielded to exclude EML

[F]

Frequency Response

This term represents amplitude
characteristics {frequency characteristics) for
a given frequency.

In the spectrum analyzer, frequency response
means the frequency characteristics
(flatness) of input attenuator and mixer for the
input frequency, and is given in £ A dB.

[G]
Gain Compression

if the input signal is greater than a certain
value, the correct value is not displayed on
the CRT and the input signal appears as if it
were compressed. This phenomenon is called
gain compression, and is a expresses the
finearity of the input signal range. Max gain
comprassion is 1dB.

i
IF Bandwidth

The spectrum analyzer uses band pass filter
(BPF) to analyze the frequency components
contained in the input signal. The 3dB
bandwidih of the BPF is called the IF band
(3ee Figure A-2{a)).

The BPF characteristics should be set
according to the sweep width and the sweep
speed used for the waveform.
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This spectrum analyzer sets the optimal
value according to the sweep width. in
general, smaller bandwidths improve
raesolution. Therefore, the resolution of the
spectrum analyzer can be expressed by the
narrowest iF bandwidth {See Figure A-2 (b)),

e TV
)

1. Glossary

To compensate for this, the sideband of the
analyzer itself is defined so that signals out of
the sideband can be analyzed in a certain
range. This range is calied the noise
sideband,

The spectrum analyzer’'s noise sideband
characteristics are expressed in the following
example.

Example:
Suppose the IF bandwidth is 1kHz, -70dB
at 20kHz apart from the carrier. The
noise level is normally expressed by the
energy contained in the 1Hz bandwidth.
{See Figure A-3 (b). )

IF bandwidth Resolution
{a) {b}
Figure A-2  IF Bandwidth
[M]

Masthmum input Level

This is the maximum level allowed for the
input circuit of the spectrum analyzer. The
level can be meodified by the input
attenuator.

Maximum Input Sensitivity

This is maximum sensitivity of the spactrum
analyzer to detect signals. The sensitivity is
affected by the noise generated by the
spectrum analyzer itself and depends on the
i bandwidth. The maximum input sensitivity
is normally expressed as the average noise
level in the minimum [F bandwidth of the
spectrum analyzer.

[N]
Noise Sideband

The spectrum analyzer efficiency is lowered
by the noise generated in the local oscillator
and phase lock loop of the analyzer itself,
which will appear in the vicinity of the
spectrum on the CRT.

May 10/96
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|

A8

(a) (b} 20kHz

Figure A-3  Noise Sideband

if this is expressed in 1Hz bandwidth:
Since the value is -70dB when the
bandwidih is 1kHz, the signals within the
1Hz bandwidth will be lower than this by
apout 10 log 1Hz/1kHz [dB] , or about
30dB; consequently, it is expressed as

-100dB/Hz at 20kHz apart from the
carrier when the IF bandwidth is 1kHz.

[0}
Occupied Bandwidth

Modulation causes the frequency spectrum of
an EM signal to spread significantly. The
occupied bandwidth is the portion of the
signails that contains 99% of the total average
power radiated (See Figure A-4}.
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1. Glossary

Occupied bandwidth

[ - T——
B

P=9%%

]
]
|
|
t
|

Amplitude

Frequency

~ Reference level

/

A4

Figure A-4  Occupied Bandwidth
[Q]
Quasi-Peak Value Measurements

in radio communication, EM} usually appears
as an impulse. To evaluate this interference,
the analyzer uses the noise power in
proportion to the peak value. The
measurement bandwidth and detaction
constant used for this evaluation are called
quasi-peak value measurements,and are
determined by JRTC specifications (in
Japan) and CISPR specifications
(international).

[R]
Reference l.evel Display Accuracy

Whaen reading the absolute level of an input
signal on the spectrum analyzer, the level is
determined by the distance in dB from the
uppermost scale on the screen. The level
set for this uppermost scale is called
reference level.

The reference level is modified by the IF
GAIN key and the input attenuator, and
displayed in dBm or dBgu. The absoclute
accuracy of this display is the reference
level accuracy.

Figure A-5  Reference Level
Residual FM

The shori-period frequency stability of the
local oscillators built in the spectrum analyzer
is expressed as residual FM. The frequency
width fluctuating per unit time is expressed by
p-p. This also determines the measurement
limit value when measuring the residual FM of
the signal .

Residual Response

Residual response is 2 measure of how much
{in the input level calculation) the spurious
signal generated in the spectrum analyzer is
suppressed. Residual response is generated
by leaks of particular signals such as local
oscillation output in the spectrum analyzer.
This should be taken into consideration when
analyzing a precise input signal.

Resolution Bandwidth Selectivity

The band pass filter normally attenuates
Gauss distribution instead of so-called
rectangular characteristics. Conseguently, if
two adjacent signals of different sizes are
mixed, the smaller signal "hides” at the tail of
the larger signal {See Figure A-B}.

Therefore, the bandwidth at a certain
attenuation range (60dB) should also be
defined. The ratio between the 3dB width and
60dB width is expressed as the bandwidth
selectivity.
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S
R v
A
60 dB
{a) Separation of {b} IF Fifter
Signals at Selactivity
Different lavsls

Figure A-6 Bandwidth Selectivity
[S]
Spurious Response

This ig distortion caused by the higher
harmonic spurious signal generated in the
input mixer when the signal level is
increased.

The range--that can be used without

distortion varies according to the input level
of the basic wave. In the sxample shown
Figure A-7 , the range is from -30dBm to -
70dB. If the input signal fevet is too great,
the input attenuator is used to decrease the
signal fed 1o the mixer so that a proper input
laval can be obtained.

T 1T TT
-10 FFundamenta
-20 /}/ Zad order
-3 / Harmonics
— =40 -
= 50 J
= /
'-:-‘ “60 7 j
= -T0 - 70 dB /
% ‘80 /
= -G f
-1G4 / 3rd order =
~110 F-1 Harmonics-
[ | S A
-60 -40 -20 0 +20 dBm
Input level

Figure A-7  Spurious Response
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Spurlous Signals

Spurious signals are undesired signals that
can interfere with the target signal. Spurious
signals can be divided into several types as
follows:

Higher Harmonlic spurious

This is the higher harmonic level
generated by the spectrum analyzer itself
{normally in the mixer circuit) when an
ideal undistorted signal is fed to the
analyzer. This also means the efticiency
to measure higher harmonic distortion.

Adjacent spurious

This is the small spurious signal
generated in the vicinity of the spectrum
when a pure, single-spectrum signal is
fed 1o the spectrum analyzer.

Non-higher Harmonlic spurlous

This is a spurious signal of a certain

inherent frequency gensrated by the
©ospectum’ dnalyzer itself. This is also

called residual response.

vl

Yoltage Standing Wave Ratio (VSWR)

This is a constant that represenis the
impadance maiching state. It is expressed as
the ratic between the maximum and minimum
values in the standing wave generated as a
combination of progressive wave and
reflected wave in the spectrum analyzer
loaded against the ideal nominal impedance
source. This is a variation of reflection factor
and reflection attenuation amount.

In FigureA-8 , the value of signal E, received
at the receiver (spectrum analyzer input} is
identical to that of Eg it Eg is transmitted to
the receiver without impedance mismatching.
if the signal is completely reflected due to
mismatching of the receiver and returned to
the transmitter, the ratic of reflection, 1 e. |
the reflection factor can be expressed as
follows, assuming ER as the reflected wave
size:
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1. Glossary

Refiection factor I' = Heflected wave ER ¥4
! Transmitied wave Eo

Zero Span
Return loss (dB} = 20log ER / Ep [dB]

The spectrum analyzer sweeps at any

VEWR=(Ep + ER)/(Ep -~ ER) frequency along the horizontal axis as the
) . time awis but wilf not sweep in zero span

The relationship to the reflection factor wil mode.

be:

VBWR = (1+ || Y1111}

The VEWH will be in the range 1 to «. The
matching state is improved as the value
approaches 1,

(Signal to be Spectrum
measured) analyzer
Transmitter Recsiver
e — <o e
Q 1
Progressive Reflected
wave Wave

Fligure A-8  VSWR

[Y]

¥1G-tuned Osciliator

This was first reported by Griffiths in 1946
Garnet ferrites such as YIG (Yttrium-iron
garnet) monocrystal show exiremely sharp
electron spin resonance in the microwave
area, and has a resonance freguency i
proportion to the direct-current magnetic
field applied over a wide frequency range.
Thecsfore, YIG crystals can be used for
wide-range elecironic tuning, changing the
current exciting the elector magnet that
generates direct current magnetic field. YIG
crystais are used in the focal sweep
generator of the spectrum analyzer and in
other dewvices such as aulo microwave
frequency counters.
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2. Level Scalings

Correspondance between the units: dBm/S00, dBm/7583, Vims, W/50(, dByx and dBY,
dhu/T3Q 43V d8e/500Q dB u Vrims /500
—- 5¥ros
L. —
~ t30dBm —  500nW
+20dBm -+ FHOABY T 130¢R — 1Vrus -
_ +20d8q — - . == L0 0mW
| | :—-- 500mVrms 5o
t10dBm —— 0dBY — 120dB o .
H0dBm -
i - - 1o
0d3m -—— " 10dBY L 115dBu 500 4 W
B 0dBnm - — 100mVras
~10d4Bm ~ ~Z20dBY L 108dBn b 50mVrms {r 100 u W
-104d8a - - B0uW
-20dBn - ~30dBY - 9043 1 -
L ~20dBn - — 10 W
- — 10mVrms — S5uW
- g d0dRY !
30dBm ¢ 3045n T §0d5 i W Sm¥rms .
_W = lu¥
~40dBm i "H0dBY L 70dB 4 - 500aW
-40d8m —
~50d0q - H0dBY 1 60dB 1 —- lwVras e 100aW
. 50dBm — - H0nW
i == 500mVrms
“50dBm it ~TO4BY e BGGR 4 ~ .
| -50dBm S DL
1 i - Gn#
-70dm -~ 8048V L 40d8
7 “T0dBm - -— 100u VYros -
v - 50 4 Yrms o dow
-80dBn —{ ~90d8Y - 3048y i
N 80dBa ~—
L0048y ) 0dBV = 1Vrms
~80dBm — L 20dByu " 0dBy: = 1pVrms
. OdBm = tmW
R = 5003
— 10uVrus
Figure A-3  Level Scalings
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3. Menu Lisis

SPECTRUM

CW

____________________ -

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

. Power
. Meas 3

Spurious

Freg

Level

Peak List '

........ N

Channel
Power

. Average
. Power

Carrier

Power

""""" |
____________________________ Lo
Noise/llz ——— | dim/Mz
- more 2/2 | dm/m
S e/l
' Noise/Mz
OFF

A-8

OB LF

Volume

| MKR Pause

Time

fSeuné (OFF

ottt \;/ Tttt
- Resolution :
. 1kHz :

' Resolution !
- 100Hz ‘
%Resoiutioné

10Hz

1Hz

founter
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© AVG Times

o0 (o

. Parameter -
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Setup

FUND
§ Frequency

Harmonic
Number

U ey l"'"'“;

STD/CW

' Specified

ACP

Chanpel
Spacing

; Bandwidih

i .
| »
v .
v .
'

: Parameter —
Setup

Screen

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

Graph

nmjual

Multi MR ——

Set

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

3. Menu Lists

STD/CW

User

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

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

...................
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3. Menu Lists

RCL s
,,,,, | I
Recall . Recall ¢ ¢ Recalt i | ! Recall
Register ﬁ ? v+ REGH E 1 REGHES
Recail —— List :+ Recall | | ¢ Recall
File E ; Reg/File § § REGE2 i é REGH#7
List é 5 return 2 é Recatl i © Recall
Reg/File ; % j ¢ REGH#3 ' . REG#8
..... Recall Recall
REG#4 REGHY
Recall Recal!l
REGES REG#10

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

Recall ;| : Recall
on POWER : | : on POWER
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SHIFT

SAVE

RCL

dave

o Register

Clear

. Repister §

 File

Save

Jan 12/96

List

—r -
L ——
]
i
i

P

Py

Clear

Clear

Clear

Clear

Clear

REGH1G

Befault

VVVVVVV . return

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

Format
Card B

Release
Protect

Jave

: List i
' Reg/File i

Yrite

it
o

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

TS

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

Save

return

3. Menu Lists

Save

L OREGES

Save

. REG#L0

Save
REGEIP

................
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3. Menu Lisis

FREQ !F """"""""""""""""""""""""""""" : SPAN
e — i
Vo N
,,,,,,,,,,,,,,,,,, i N E N Y
Center 11| | Presel - ! Auto E Full Span
; R Tune - Peakin P ‘
s S T T I B
Start i ‘ Preselector ¢ Manual ; . Zero Span
HOTLTCT T3eG ] . Peaking ! :
......u..”.”._;: B ,(; S T
Step ! i more 2/2 !
S| IS !
o CF !
- _Step Size ') !
JLULIGE) (g !
Preq ; |
- Difset ‘i {
LN O] !
T T T s ]
: more 1/2 i
E | %
LEVEL

S j{J “““““ NS SR S S
CdB/div B i 1D 10dBADIV

Linear == | | dBaV i x 2 5dB/DIV

Units —ff BuV L x5 2de/I

Buvent | X 10 @AV
— T T d Bpw ,,,,,,,,,,,, mt ﬂ m ..... 0 EmB/DI V .
"""" Watts ¢ rewrn |
..... VOHS
Note e
The menu items enclosed with a long dashed line are displayed on R3465 but not displayed on
R34863.

A-12 Jan 12/96



R3465 SERIES OPERATION MANUAL

Trigger
Source

Trigger
Level

SWPT

May 10/96

- Middle
— YK
refurn
BW
O ORBW

777777777777777777

- Window SWp
: g[ 0N | UFF_EE

3. Menu Lists

%Gate Seurce?
§ IF Signal

Gate Source
- BXT Gate in-
Gate Sourceg
 EXT Trigger
Tuéfé'sddfééf
. Slope
L1017

return
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3. Menu Lists

FORMAT

|

' A\fG Iy

Trace iJ i Write A - Store B | Min Hold
Trace - - View A View B A <> B
Betector
. Display Blank A Blank B AR — A
LUFU .........................................................
leit L%ne Max Hold A Trace A B-A—> A
Label AVG A - Trace Math — T A-DL - A
Trace B ;W ***** refurn
vaf* Trace Math
j |
Limit Line : ; ; Posi-Nega
Rdit L : |
X Posi
ABS | [ REL
Y ______ Nega
L AR 8‘3 [ REL ! ?
Cursor Sample
Change
,,,,,,,,, @“‘”.”‘ R .
Copy Table Delete return
1 to 2 Line
Copv Table Table
2 to 1 Init
return return

5 Capy Table

A-14
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' 3. Menu Lists

WINDOW

Measuring —
0 Window

Zoom o

E / T h S—

1 Screen !
. Reset

INPUT S S

|
B T O A

: Offset Correction |
OV [0 O] oeF

~Correction —— @ Correction ——
~ Faector | L Bdit

return

return
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3. Menu Lists

MARKER
ON 4

L b o

~ MKR ND ' Next Peak © | | Peak
Set 1 1;*3;““%31 : | Delta ¥

' Delta MKR - COMKR List © . MKRON | iNext Peak | | "
: ; DL e 1 o Lleft | i [Iw‘]

Sig Track CPeak List © | MKROFF ©  iNext Peak | | | returs

§Q§f'\lmi LOFF - Level ¢ ! . Right
Peak —— |  Peak List © Active MR | Min Peak | | | more 2/2

| . greq | . : | .

Multi MKR ——— Multi MKR | Reset MKR © Next Min |

. . DFF . : : :

,,,,,,,,,,,,,,,,,,

MKR OFF  return | Cont Peak
| 5 : O LOFF

more 1/‘3 — more 1/2 _

v U 25 N v

C Marker=> b Y OMKRSCP aem «5CF
: : 7 Down : ! ;

 Pized MKR | KB MKResRel | Delta
IR CLeft | cF step

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

XdB Down ———— CXdB | MEResHarm. | 0 MKR>
. - Right 1 MKR Step |
________ | N “Disp Mode N
: ! l/Del ta MKR T IR ST R TR : MER==D : : ]}Blt& >
| Lov (0] l massn CCF Step | MKR Step

gMKR Stci;)wi Trace MKR Count Down CDelta=» | | return
BTN Neve [ [FE - Sen G

%Disp Leveli Zmore 3/3 return - return | more 2/2
E‘EL{ LARS . : ‘ ‘ ‘ : ' ’

“more 273 fmore 172

...........................................................................
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THNSIENT

= o
s Wave Form —

Trigger

: Spectrum :
EQBW/ACP’SPS

Eﬂodu ation :
. Accuracy

v Transfer
ERaie/Data f

Jan 12/96

3. Menu lLists

— __"m_——il .
o N R
“Auto Lewel§ ‘ Left nggﬁ%ﬁﬁL“ Free Run
MMMMMM et R ) Qﬂ?
Trigger Center 208 Video
Source
fl;ggef ] X5 Middle I¥ Signal
Level E :
Tzlgger ?~44f* Felay Time VX Ext
Position
Display = return return ¢ Slope
Control by 1=
Limit Line f refurn
Quit
P — E
| |
,,,,,,,,,,,,,,,,,, o S
Limit Line‘w-J E Copy Tablc : Ilmit Line I-Zoom
Bdit 5 % 1 to 2
" Pass/Fail - E
=_g§§§mé§3m“: : Copy Fabl
Lo COFF o Ztol i
Coshiftt | Corsor  © © Quit
LX) ] Change
- Limit Line’ return Deiete
O] [ow | dne
’ iﬁmlti ine Tdbie
iff???\l.%ﬁ%f‘l.ﬁ ,,,,,, it
Copy Table — return

--------

refurn
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3. Menu Lists

TRNSIENT

- Wave Form
- Trigger .

. bpectrum
C(OBW/ACE/SP

Power
Modulation

-~ Transfer |
Rate/Pata

5Th

A-18

Spectrum

GBW ;WMW

ACP %MWWNW

Spurious

. IN-Band w
. Spurious !

refurn

Span

¥

frigger

[AUTOl T

YT Trig
L] -]

H

Bdit

- Freq Table

guit

¢

Ak

AVG Times
LON oEE

Guit

req Table
SRIEAIEN

Ve

P Freq Table

. Load
f Freg Table

inpt

lelete
Line

S Sort Data

return

;
i
I
|

D Auto Level  Auto Level © @ Auto lLevel
! Set s Set :

Set

Quit
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TRNSIENT

- Wave Form
© Trigger

C Spectrum
5 OBW/ACP/SP

Power et

s Modulation =
. Accuracy

. Transfer
§ Rate/Data !

STD

Jan 12/96

[

D Auto Leveif
Set !

MG Times -
LN LOFR

Crelurn

AVG Times
LON_ LOFE

“Antenna
' Power :

CCarrier
: OFF Power

3. Menu Lisis

Al
L

IR EESURE SR
~ 1 Auto Level

set

VG Times

o Trigger :
{AUTO! (ERTS
B g
o S]ng

AEVG ?imggﬁ(
iifQN f EQFE{f

Quit
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3. Menu Lists

: Total Gain

VY A —
Each [tem

_Cal Corr_:

} L ON_| [OFF ]

? {al Sig
Level

S
CL0MHz REF

A-20

REW

Log
cLinearity
CAmplitude
‘ MAG :

£
e Y

N

R

Ref 10M

R52352

CGPIB

01 [5900°
. Revision

SHIFT
@

- Copy
Device
o
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4. Resiriction on the IC Card

Some cards that even comply with the JEIDA standards cannot be written, read or formatted in this
instrument. Please do not use especially the cards that have no attribuie memaories in them or the
cards that have the information of the atiribute memories not accurate. Those cards that can be used
in PC and so on cannot be used in this instrument.

The restrictions of the usable cards in this instrument are described below.

& Usable Cards

& SRAM Card
it is permitted 10 be handled as a floppy disk device.

® JEIDA 4.0 (PCMCIA 2.0) or higher and have capacity 64KE or larger.
8 Work with both of that with attribute memory and that without attribute
mearmory.
® Deal with the cards that have no atiribute memories or have no
contents even if there are the attribute memories as below.
- Write/Read-out/{Physical/Logical) Format enable
- It is dealt with as the sector placed at the head of the common
memaory without single partition/ECC (Error Check Cord).
® Deal with the cards that have only the levell device information as the
attribute information as below.
- Write/Read-out/(Physical/Logical} Format enable
- It is dealt with as the sector placed at the head of the common:
- memory without single partition/ECC (Error Check Cord). -
e Deal with the cards that have up 1o the level2 format information as
the attribute information as below.
* Physical format disable .
- It depends on that it is with ECC or without ECC that it enables or
disables to read-out or 1o write.
Without ECC: Read-ocut/Write/Logical format enable
With ECC: Only Read-out enabie _
@ The cards that have plural partition comply with only the partition that
is described in the first format information. (Only in the case that
partition is the hasic DOS partition.)

B Noﬁusabie Cards

® [CPROM card/Flash memory card

Independent on With atiribute memory/Without atiribute memory.
& DRAM card
e /O card

Jan 12/86 A-21
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5. List of Messages

Noise/Hz is been working.

Noise/Hz is been working.

Massage Explanation Error No.

Sound demodulation is working. Sound demodutation is working. 1
Piease turn off the Sound mode.

[CW 1/2]
Vertical scale is Linear mode. Vertical scale is set in the Linear mode. 2
Please select any dB/div scale.

[Level- > dB/div]
Preselector is been tuning. Preselector is been tuning. 3
Please select Manual Peaking.

[Freq 2/2]
This paramster is fixed while. This parameter is not be able to be 4
Preselector Peaking. changed while Preselector Peaking.

iFreg 2/2]
Span is set 0 Hz. i is set in Zero Span. 5
Please change a span.
OBW, ACP or HARM is working. Standards measurement is in execution, B
Please quit the measure. '
Blank trace is selected. it is not able to be executed because it is 7
Please select Write mode. set in Blank trace.

[Format- > Trace A]
Not availabie on baseband freq. It is not able 10 be executed on Baseband 8
Please move marker and execute. frequency.
Power Measure is working. Power Measure is working. 9
Please turn off sach item.

[CW- > Power Meas]
Signal Track is working. Signal Track is working. 10
Please turn off Signal Track.

[Marker 1/3]
Noise/Hz is working. Noise/Hz is working. 11
Please quit the Noise/Hz.

{CW 2/2]
Only dBm and dBuV is useful while It is not possible to select because 12

A-22
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B, List of Mesgsages

Massage Explanation Error No.

Counter is working. Counter is working. 13
Please turn off the Counter.

[CW 1/2]
AMKR is not active. The delta marker is not active. 14
Piease activate the AMKR.

[Marker 1/3]
Not available in Multi Screen, it is not able to be executed in Mulii 17
Please reset Multi Screen maode. Screen mode.

[Window 1/1]
View or Blank trace is selecied. It is not able to be executed in View/Blank. 18

Please select Write mode.
[Format- > Trace A

Trigger source is not Video, Trigger source is not Video. 19
Piease select Video trigger.
[Sweep- > Trigger Source]

MKR is not on Trace A, | The marker is not on Trace A. 20
Please execute Trace MKR Move.

[Marker 3/3]
Vertical scale is not 10 dB/div. The vertical scale is not 10 dB/div. 22

Piease select 10 dB/div.
[Level- > dB/div]

Parameter is set over the scale. The parameter is not correctly set. 23
Please check the data.

[ACP 1/1]
Screen mode is fixed up by STD. The screen mode is fixed. 24

[ACP- > Parameter 3et Up}

Calculated power is out of range. The calculated power is out of range. 25
Edit table is opened, it is not able to be executed in the Edit 26
Please return to execute menu. mode.

Frequency table is empty. There are no table data. 27

Please edit a fable and execute.

Calibration signal was not detected. There is no CAL signal, 28
Please check CAL QUT signal.
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5. List of Messages

Calibration failure.

Massage Explanation Error No.
Trace Average is working. Trace average is working. 39
Please turn Average off.
[Format->Trace Al
Not available in Freq. AGP mode. Cannot exacute in Freq. ACP mode. 40
Trace Point is set to 501. Trace 501 Point mode is set. 41
Please change mode 1o 1001,
[SYS 1/1]
Not available while Zooming. It is not able to be executed while 42
Zooming.
No trace data. Trace data is not displayed. Start the 43
Please start a measure. measurermant.
Attenuator is MANUAL mode Attenuator is set to the MANUAL mode. 44
Please select AUTO mode. Change the mode to Auto, then execute
the measurement.
No margin for filtering. There’s no margin for filtering in trigger 200
position.
Invalid Sync Word. As Sync Word can be detected only one, 201
slot cannot be recognized. '
MUltipIe Sync Word was detected. Plural Sync Words were detectad. 202
Invalid Sync Word and no margin for As there’s no margin for filtering in trigger 203
fitering. position and Sync Word can be detecied
only one, slot cannot be recognized.
Trigger accurs in a siot. Trigger is in a slot. 204
Printer is not ready. it is not abie to be printed. Please check 300
Please check a printer setting. the printer satting.
Printer cable probiem. The printer cable is defective. Please 301
Please check a cable or connection, check the cable or connection.
Printer is not active. The printer is not active. 302~
Plotter cable problem or The plotter cable is defective or the plotter 3037
Platter is not active. does not operata,
INPUT ATT: it is a failure of the Calibration. 400

A-24
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5, List of Messages

Massage Explanation Error No.
iIF STEF AMP: it is a failure of the Calibration. 40+
Calibration failure,

LOG LINEARITY: [t is a faillure of the Calibration. 402

Calibration failure,

TOTAL GAIN: It is a failure of the Calibration. 403

Calibration failure.

RBW SWITCHING: it is a failure of the Calibration. 404

Calibration failure.

AMPTD MAG: It is a failure of the Calibration. 405

Caiibration failure.

Calibration data is not enough. It is not able to be executed because the 406

Please execute CAL ALL. cafibration data is not enough.

HS ADC: It is a failure of the Calibration. 407

Caiibration failure.

MOD DSP: It is a failure of the Calibration. 408

Calibration failure.

NORMAL ADC: ‘It is a'failure of the Calibration. 409

Calibration failure.

Hllegal paramsters. The specified paramaters are illegal. 800

Hllegal file or device name. The file or device name is illegal. 601

Software version unmatched. Software version is unmatched. 802

Cannot format a device. {Note) The memory card not enough is not able 603
' 10 be initialized.

Cannot rename a file in RAM disk. The file name in RAM disk cannot be 604

changed.

Brokan savad block data. The saved dats is broken, 805

Device already exists. The device already exists. 606

Davice not found. There are no devices. 607

Device not ready. The device cannot be referred. 508

Directory not found. There are no directories. 609
| File already exists. The file already exists. 610

Nole:

it

Nov 1/96

if the connection of memory card is bad, try format again afier the insertion and extraction of
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5. List of Messages

Please check Burst length.

Massage Explanation Error No.

File not found. There are no files. 811

lnvaiid BPB. BPB is invalid. The card needs to be 812

Please format a card. initialized.

Gannot delete a file. It is not able to be deleted because it is a 613

{read-only file) read-only file.

No disk space. Card/Disk capacity is full. 614

Read-only file. it is the read-conly file. B15

Read-only media. It is the read-only media. 616

Read-only volume. The card is in the write protection. 817

Invalid boot sectar signature. The boot sector signature cannot be 618
recognized.

CRC error. CRC error accurred. 819

File or register emoty. it is impossible o recall a file or a register 634
that is empty.

Any trouble in DSP or AD module. DSP or AD module has some trouble. 820

Broken Freq-Correction data. An error of the frequency characteristic 621*

Please report to qualified service person. correction data occurred.

Handshake error occurred to TBC. A handshake error occurred. 622"

Plaase report 10 qualified service person.

Handshake error occurred to DSP. A handshake error occurred. 623"

Please report to qualified service person.

Cannot detect Mod. DSP board. Connection error has occurred. 624~

Please report to gualified service person.

Time QOut | Trigger is not detected. 700

No Trigger detected.

System Error, Cannot allocate memory space. 701

Cannot allocate memaory.

Input level is out of range. Input level is out of allowable range. 702

Please check Referance level.

Burst signal is not detected. Burst signal cannot be detected. 703

A-26
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5. List of Messages

Massage Explanation Error No.
Cannct demodulate. Cannot demodulate. 704
Sync Word is not detected. Sync Word cannot be detected. 705
please check STD menu.
Sync Ward detection failure. Failed in Sync Word detection. 706
Trigger timing is not proper, Trigger timing is not proper. 707
Phase Error is out of limit. Phase Error is out of allowable limit, 708
Signal Type is set to CONTINUGUS. Continuous wave was detected. 708
Please set BURST in STD menu.
Link Type is set to VOX. VOX type cannot be measured. 710
Cannot measure VOX signal.
The last process is in prograss. The process in progress becomes to be 800

the fast one by pressing STOP key.

Auto Level completed ! Auto level completed. 801
Auto Levsl failed ! Auto level failed, 802

Note : It is possible to read error numbers by using the GPIB guery, "ERRNO?", but
impossible to read codes marked by (%),

May 10/96
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A Sefting ... ... . ...

[
1dB gain comprassion ... .....
10MMHz frequency reference
input/output ... ... L

294MHz IFoutput .. ... .. ..

429MHz [F output . ........ ..

ACP L,
Amplitude Accuracy . ... ... ..
Amplitude Condition for

_Next Peak Search .. ........ .
Amplitude Range ...........
Amplitude resolution . ... . ...
AM signal measured on time
domain . ....... ... ..., .
AM signal measured on frequency
domain .......... ... . ...,
Analog Demedulation .. ..., ..
Average display noise level
Average power of TRANSIENT
mode {after self-calibration)
Averaging Mode .. .. .. ... ...

[B]
Back Up of the Memory Card ..
Block Diagram ... ..........

Caiibration ............ ... .
Calibration signal accuracy
BOMHzZ) ...,
Calibration signdl output .. . . ..
Carrier frequency (fc) ... .. ...
Case that abnormality occurs . . .
Center Frequency . ........ .
Changing the supply voltage

Nov 1/96

7-33

11-7
11-5

7-32
11-3
11-6

5-5

5-5
11-6
11-3

11-7
?-19

8-10
10-4

3-10

11-5
11-8
5-25
110
7-2
1-5

Checking Power Requirements .
Cleaning .................
Clear Filemenu ............
Clear Register menu . .. ... ...
Command Syntax . ..........
Condition register . ......... B
Connectable Printer ... ......
Connecting GPIB ...........
Connecting the Power Cable
Connecting to AC power source .
Connection for power level
measurement .. ... . ...
Contents of Storage to

Memory Card . ....... ... ...
Controller Functions ... ......
Convenient functions

MKR=CF, MKR=REF .......
Correction Factor Function

Counter function .. ... B

Data ........... .. e
Data Formats ........ ... ...
Data output format (tatker) ... ..
Datasetting ...............
Device Clear (DCL)} . ... ... ..
Dialog Box {Setting Menu),
Error/Warning Message .. ... ..
Digital modulation analysis . .. . .
Dimensions  ...............
Directprint ................
DISPLAY CONTROL Section .. . .
Displayrange .. ............
Dynamic Range ............

Enable register ... .. .. R
ENTRY Section ....... PP
Error No, ... ... ... ..., s
Event Enable Register ... ... ..
Event register . ......... P
Exampie of the program with

using the status byte . ... ... ..

1-5
1-9
7-91
7-87
8-10
8-13
B-12
8-3
1-8
3-2
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Explanation of ACP {Adjacent
Channels Leakage Power) Key
Explanation of Center Frequency
Menu ...... ... .. ........
Explanation of communication
systemsetup ........... ..
Explanation of Detector
ModeMenu ...............
Explanation of Frequency

Span Menu
Explanation of Gated Sweep
Function
Explanation of Limit

LineMenu ................
Explanation of Next Peak Search
Menu .................. ..
Explanation of OBW (Occupied
Bandwidth) Key
Explanation of Reference
Lavel Menu
Explanation of START Lamp
Explanation of Sweep

Mode Menu . ..............
Explanation of Trigger |

Level Menu
Explanation of Trigger Menu
External trigger input ... .... ..

{F]
Frequency Characteristics ... ..
Frequency measurement in
frequency counter mode ... ...
Frequency measurement with
normal marker . ..., ... ...
Frequency range
Frequency read accuracy
Frequency reference accuracy . .
Frequency response . ........
Frequency span . ...........
Frequency Span ............
Frequency stability .. ........
Frequency Sweep . ..........
Front panel
Function of CW key
Function of SHIFT key
Function of TRANSIENT key
Functions of TRACE mode

7-62

7-3

7-81

7-25

7-43

7-28

7-30

7-49

7-7
7-46

7-42
7-45
7-44
11-8
11-2

5-3

5-2
11-2

11-2
11-2

115

11-2
7-5
11-2
11-3
2-2
7-56
3-6
7-62
7-18

Gateinput .. ...
Gated Sweep . .............
General Specifications
Generating response data .. . ..
Go To Local (GTLY ..........
GPIB ... ...
GPIB code of TRANSIENT mode
GPIB interface Functions .. .. ..
GPIBSetup ........ .. ... ..

[H]
HARMONICS (higher harmonics)
measuring function ..........
Header
High speed measurement in
TRANSIENT mode . .........
How 1o Back up the ‘
Memory Card . .............
How to Call from the Memory
Card (Recall Function) . .
How to Exchange the Battery . ..
How to Initialize the
Memoary Card .. ... e
How to obtain m when FM
modulation index m is small . ...
How to Store into the Memaory
Card (Save Function)

VO e
/Ooftracedata ............
IF gain error

{After self-calibration)
IF Section
IN-Band spurious screen ... ...
Initialization
Initial power-on .. ... ... ...
Input Attenuator (ATT)
Input attenuatorrange . ..... ..

tnput attenuator switching
BITOT .ot et e

input buffer
nput Frequencies 1.7 GHz
and Above ................

.......

7-65
8-10

5-32

6-10

6-9
&-11

6-6
5-22
8-7
11-9
B-54
11-5
10-3
7-76
4-6

7-13
11-3
11-6

10-2

Nov 1/86



R3465 SERIES OPERATION MANUAL

Input Frequencies from
9kHzto3.0GHz ..........

InputKey .................
Input/Output . ... ...........
insertion and Ejection of

Memory Card . .............
installation . ...............
Interface Clear (IFC) .........

Label Function .............
Labeling Procedure .. ... ... ..
Life Span of the Back Up

Battery ..................
Local Feedthrough ... .. ... ..
Local Lockout (LLOY . ...... ..
LOG AD Section ... .......,

[M]
Marker frequency counter . . . ..
Marker OFF . ..............
“MarkerON ovo 00 oLl L
MARKER Section . ..........
Marker — {(Markerto) ........
Maximum safe input ... ... ...
Mean power Pave (dBm) . ... ..
‘Measurementi by frequency
counter ... ...
Measurement Function .......
Measurement in CW mode
Measurement in CW mode
Measurement in TRANSIENT
mode ...
Measurement of
antennapower .............
Measurement of
leakage power .............
Measurement of ACP (Adjacent
Channel leakage Power) ......
Measurement of frequency error
{modulation accuracy} ........
Measurement of OBW
{Occupied Bandwidth) . ..... ..
Measurement of power ... .. ..
Measurement of symbal rate

Nov 1/96

Measurement range . ........ 11-3
MEASUREMENT Section ... .. 2-3
Measurement with
normal marker . ............ 3-15
Measuring method ... ....... 5-28
Memorycard .............. 11-8
Memary Card Specifications . .. 6-3
Menulists ................ A-8
Message exchange . ......... 8-9
Message Exchange Protocol . . . 8-9
Messages ................ A-22
Mixer Section . ............. 10-2
MKR=CF function .......... 3-20
MKR=CF MKR=REF Function . 7-38
MKR=REF function ......... 3-21
Modes of Trace A . .......... 7-18
Modesof Trace B . .......... 7-22
Maodulation accuracy measurement
function . ................. 7-79
Modulation analysis . ... ...... 11-7
Multi-marker mode .. ... .. ... 7-35
[N]
NADC ........ PR 7-83
Noise/Hz measurement ... .. .. 7-81
Nonusable Cards  ........... A-21
Normal Marker and A Marker .. 7-29
MNote on Handling the
Memory Card ... ........... 6-4
Numericdata .............. 8-11
[O]
Object modulation method . . . .. 11-6
OBW ... .. .. L 11-7
OBW/ACP/Spurious measurement
function .................. 7-62
Ogperating environmental
conditions . ............... 1-3
Cperationmodes  ........... 7-23
Other marker functions . ...... 7-39
Output buffer .. ............ 8-9
Output for plotter . .. .. ... ... 6-17
Qutput to the Printer .. .. .. ... 6-16
Outputtothe file . .......... 6-21
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IP]

Panel keys and softkeys .. ....
PASS/FAIL test
PDC .. .. g
Peak power (Ppeak) .........
Peak Search
Peak Search Level Changing . ..
PHS .
Power level measurement by

increased display resolution . . ..
Power measurement function . ..
Power source ..............

Power-on .................
Program example of

transient mode . ............
Program loader . ............
Pulse quantization error .. ... ..
Pulse width {z) .............
Purser ................. ..

Rearpanel ................
Recall Flemenu ............
Recall function menu
Recall function menu
Recall Register menu . .... ...
Reaference frequency
Reference Level .. ... .......
Reference level range .. ... ...
Remote Enable (REN) ... ... ..
Replacing the power fuse .....
Resolution bandwidth
switchingerror .. ...........
Resolution bandwidth {3dB)
Resolution Bandwidth (RBW) . ..
Responses to Interface
Massages . ...............
RF input
RS-232 Remote Control
Function

[S]
Sample measurement of AM wave
of high modulation frequency and
low modulation index .. .......

3-5
7-68
7-83
5-25
7-30

- 7-33

7-82

3-13
7-77
i-5
11-8
33

8-64
11-8
11-B6
525

2-7
7-95
7-98
7-93
7-94

4-2

77
11-3

8-7

11-6
11-3
710

3-7
117

8-70

Sampie measurement of AM wave
of low modulation degree and high
modulation index

Sample measurement of
approximataly 200 MHz signal
SOUFCE . . vt
Sample measurement of FM wave
of high modulation frequency and
lowmwvalue ...............
Sample measuremant of FM wave
of low modulation frequency
Sample measurement of the
deviation of FM wave peak
{Afpeak) ... Lo
Save File menu
Save function menu
Save Register menu . ........
Scale indication accuracy

(After self calibration) ........
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1.7 introductory Description and UUT Performance Reguirements

1. PERFORMANCE TEST (CALIBRATION)

1.1 Intrdductory Description and UUT Performance Requirements

This procedure describes the performance test of the modulation spectrum analyzer R3465/3463
and the spectrum analyzer R3272/3263.

The unit being test will be referred to herein as the UUT {Unit-Under-Test).

UUT Environmental range : TEMP. 20°C to 30°C  RH 85% or less
UUT Warm-up/Stabilization period requirements @ 80 minutes

1-1 Sep 20/96
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1.1 Introductory Description and UUT Parformance Reguirements

Table 1-1  UUT Performance Requirements {1 of )

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

Frequency
Readout Accuracy
and Frequency
Counter Marker

Frequency Readout Accuracy:
< & {Frequency reading X Frequency Reference
Accuracy) + (Span X Span Accuracy)
+(0.15 X RES.BW) + 10 Hz]

Signals are input from
the SG where high-
precision frequency
standard is set as the

Accuracy. reference frequency
Span Accuracy: for measurement.
Span=>5 MHz £ 4%
Span=5MHz + 1%
Marker Frequency Counter Accuracy:
< # [(Marker Freguency X Frequency Reference
Accuracy) + {5 Hz X N) + 1L8D]
Freguency Frequency: <1X10 "/year The frequency of CAL
Reference Qutput <2 x1078/day QUT signal locked to
Accuracy. the internal 10 MHz
reference is measured
with the counter.
Noise Sidebands | =3 GHz: Good noise sideband

10 kHz offset< — 100 dBo/Hz
100 kHz cffsot< — 110 dBo/Hz

f>3 GHz:
10 kHz offset<(—98 + 20 iog N) dBc/Hz
100 kHz offset < (- 108 + 20 logN) dBc/Hz

signals are input for
measurement.

Frequency Span Linear Span: Signals at two
Accuracy < 4% (Span>5 MHz) frequencies according
< 1% (Span=5 MHz) {0 sach span are input

to measure the
difference between
the frequencies.

Resolution Hange Accuracy: CAL OUT signals are

Bandwidth 300 Hz to 3 MMz, 5MHz; 1, 3, 10 sequence input for

Accuracy and +20% 1 kHz to 1 MHz measurement,

Selectivity +30% 300 Hz, 3 MHz, 5MHz

Selectivity :
<15:1 300 Hz to 5 MHz
Resolution Bandwidth
Resolution Bandwidth

5 MHz (50 dB/3 dB)
300 Hz to 3 MHz
(60 dB/3 dB)

t-2
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1.1 introductory Description and UUT Performance Requirements

Tatle 1-1 UUT Performance Requirements (2 of 6)

Unit-Under-Test

(UUT) Performance Specifications Test Method
Parameter/Function
B. Resolution 306 Hz to 3 MHz RBW: CAL QUT signals are
Bandwidth < £0.3 d8 (Reference to 300 kHz RBW) :input for
Switching (3 X RBW = Span) measurement,
Uncertainty
7. Displayed {1 kHz res BW, 0 dB input attenuator, 1 Hz video No signal is input and
Average Noise filter) average noise level at
Lavel R3465: each freguency is
- 70 dBm 10 kHz measured.
— 80 dBm 100 kHz

— {115 —1.55f(GHz)} dBm
1 MHz to 3.0 GHz

— 115 dBm 1.7 GHz {0 7.0 GHz
- 115 dBm 6.9 GHz to 8.0 GHz

R3272:
—~ 70 dBm 10 kHz
~ 80 dBm 100 kHz

= {115 - 1.55{(GHz)} dBm

1 MHz to 3.1 GHz
- 110 dBm 3.0 GHz to 7.5 GHz
— 103 ¢Bm 7.4 GHz to 15.4 GHz

- 96 dBm 15.2 GHz to 23.3 GHz

-~ 80 dBm 23 GHz to 26.5 GHz
R3263/3463:

- 70 dBm 10 kHz

— 80 dBm 100 kHz

—{115—1.55{(GHz)} dBm
1 MHz to 3.0 GHz
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1.1 Introduciory Description and UUT Performance Requiremenis

Table -1

UUT Performance Requirements (3 of 6)

Unit-Under-Test
(LU
Parameter/Function

Performance Specifications

Test Method

8. Gain Compression
(1dB)

—5 dBm mixer input level >10 MHz

Two signals are input
simultaneously to
measure the level at
which one of the
signals is lowered by
1 dB.

9. Residual
Response

{no signal at input, 0 dB input Attenuator, 50 {

termination)

No signal is-input and
the test is terminated

R3465: at 50 £,
< - 100 dBm t 1 MHz to 3.0 GHz
<-90 dBm | 300 kHz to 8.0 GHz
R3272:
< -—-100 dBm 1 MMz to 3.0 GHz
< —30 dBm 300 kHz to 26.56 GHz
R3263/3463:
<~ 100 dBm 1 MHz to 3.0 GHz
< --90 dBm 300 kHz to 3.0 GHz
10. Second Harmonic | R3465: The lowpass filter is
Distortion fraquency range mixer lovel connected to the SG
. output for
<-70dBc i 10 MHzto 3.0 GHz -30 dBm | measurement.
< - 90 dBe »1.7 (GHz 10 dBm
R3z72:
frequency range mixer level
< 70 dB¢ 10 MHz 10 3.0 GHz -30 dBm
< — 100 dBc >3.0 GHz —10 dBm
H3263/3483:
freguency range mixer level
< —70dBc 10 MHz o0 3.0 GHz - 30 dBm

1.4
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1.1 Introductory Description and UUT Parformance Requirements

Table 1-1  UUT Perforrnance Requirements {4 of 6)

Unit-tUnder-Test
(uum
Parameter/Function

Performance Specifications

Test Method

11. Third Order
Intermodulation
Distortion

Saparation; 12.5 kHz
Reasolution bandwidth: 300 Hz

Video bandwidth: 3 Hz or less
R3465:
frequency range mixer leval
< --75dBc | 10 MHz to 3.0 GHz —30 dBm
< —75 dBg »>1.7 GHz —30 dBm
R3272;
frequency range mixer tevel
< —75dBc § 10 MHz 1o 3.0 GHz —30 dBm
< —75 dBc >3.0 GHz - 30 dBrmn
R3263/3463: _
i frequency range ! mixer lovel
< —75 dBe ‘ 10 MHz to 3.0 GHz | =30 dBm

Two neighboring
signals are input
simultaneousty for
measurement.

12. Image, Multiple,
Out of Band
Response

R3465:
< 70 dBe {10 MHz to 8 GHz)

R3272:
< =70 dBe (10 MHz to 18 GHz)
< 80 dBe¢ (10 MHz to 23 GHz)
< 50 dBe {10 MHz to 26.5 GHz)

R3263/3453:
< 70 dBec (10 MHz to 3 GHz)

Signals allowing
image, multiple and
out of band response
as against the center
frequency are input
for measurement.

i-5
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1.7 Introductory Descrintion and JUT Performance Requirements

Table 1-1

UUT Performance Requiraments (5 of §)

Unit-Under-Test
(JUD
Parameter/Function

Performance Specifications

Teast Method

13. Freguency

10 43 inpuit attenuator

The signal level of 5G

Response R3485: at a certain level on
+1.5dB 9 kHz 10 3.0 GHz the screen is
+1.0 di 50 MHz to 3.0 GHz measured at each
+1.5 dB 1.7 GHz to 7.0 GHz frequency with the
+1.5 dB 8.9 GHz to 8 GHz power meter.
Frequency Response Referenced 1o CAL Signak:

+3dB 9 kHz to 8 GHz
Razzz:
#1.5dB 9kHz to 3.1 GHz
+1.0dB 50 MHz 10 3.1 GiHz
+1.5¢B 3.0 GHz to 7.6 GHz
+3.5dB 7.4 GHz 10 15.4 GHz
+4.0 d8 15.4 GHz 10 23.3 GHz
+4.0 dB 23 GHz 1o 28.6 GHz
Frequency Response Referenced to CAL Signal:
15 dB 9 kHz to 26.5 GHz
H3283/3463:
+1.6dB 9 kHz to 3.0 GHz
+1.0dB 50 MHz 1o 3.0 GHz
Frequency Response Referenced to CAL Signal:
+2 dB 9 kHz to 3.0 GHz
14. {F Gain {after automatic calibration) The REF tevel is

Unicertainty

+0.5 dB G dBm to —56 dBm

raised while lowering
the signal level with
the 5G to measure
the arror,

15. Scale Fidelity

{atter automatic calibration)

: Loge

0.2 dB/1 48, «1dBA0 diB, £1.5dB/80 dR

Linear:
+15% of reference level {within 8 Div)

lnput signat is lowsred
with tha 3G for
measurement.
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1.1 introductaory Description and UUT Performance Requiremenis

Table 1-1  UUT Periormance Requiements (6 of 6)

Unit-Under-Test
(LU
Pararmeter/Function

FPeriormance Specifications

Tast Method

16, Input Altenuator
Accuracy

(20 ¢B to 70 dB settings refarenced 1o 10 dB)
R3465;

#1.1 ¢did/10 dB step, 2.0 dB max,

8 kHz 1o 8 GHz

Raz7z:
+1.1 dB/10 dB step, 2.0 dB max,
9 kMHz to 12.4 GHz
4+ 1.3 dBMO dB step, 2.5 dB max,
12.4 (GHz to 18 GHz
+ 1.8 dB/10 dB step, 3.5 dB max
18 GHz to 26.5 GHz

R3783/3463:
+1.1 dB/10 dB step, 2.0 dB max,
9 kHz 1o 3.0 GHz

Signal at a fraquency
is input and measurad
with the internal
attenuator,

17, Calibration
Amplitude
Accuracy

Amphiude: ~ 10 dBm+0.3 dB

CAL QUT signals are
measured with the
power meter,
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1.2 Measurement Standards and Supporl Test Equipmen! Performance Requirement

1.2 Measurement Standards and Support Test Equipment Performance

Requirement

Minimum-Use-Specifications (MUS) are the calculated minimum performance specifications
criteria needed for the Measurement Standards (MS) and support M&TE to be used for the
comparison measurements raquired in the Test Procedure {TF) process.

The MUS is developed through uncertainty analysis and is calculated through assignment of a
defines and documented uncertainty/accuracy ratio or margin between the specified tolerances
of the UUT and the capability {uncertainty specification) required of the measurement standards
system. MUS is required to assist 2 measurement specialist in the evaluation of existing or
selection of alternate measurement standards equipment.

The uncertainty/accuracy ratio applied in this TP is 10:1 and any exception to that is indicated in
Section 1.1,

CAUTION

The instructions in this TP relate specifically to the equipment and conditions listed in Section
1.2. If other equipment is substituted, the information and instructions must be interpreted
and revised accordingty.

MS and SM&TE Envirenmenial Range @ Temperature o 18°Cto 28°C
Retative Humidity @ 30% to 70%
MS and SM&TE Warm-up/Stabilization Period Requirements  : 60 minutes

1-8 Sep 20/56
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1.2 Measurement Standards and Support Test Equipment Periormance Requirement

Table 1-2  Measurement Standards (MS) Performance Requirements

Equipment Generic - e
Name (Quality) Minirmum-Use-Spocifications Note
Fraquency Standard Output Frequency 10 MHz
Stability D510 10/day
Dutput impedance © about 50
Cutput Voltage 21 Vpp or more
Synthesized Swaeper | Frequency Range 210 MHz t0 18 GHz SGH
Frequency Accuracy (CW): 3 X 1078/ day
Fower Lovel Range c 20 dBm to +15 dBm
Frequency Counter rreguency Range S0 Hz o 120 MHz
Gate Time »10s
Number of Digits Displayed : 8 digits
Input Voltage Range 125 mVrms to 500 mVirms
Synthesized Signal Frequency Hange | 10 MHz to 4 GHz 5G2
Generator Residual 55B Phase Noise:
1 kHz offset < — 115 dBo/Hz
10 kMz offset < —125 dBo/Hz
100 kHz offset < —~ 130 dBe/Hz
Power Level Rangs: —20 dBm to +10 dBm
Powsr Metar Accuracy D #0.02 dB (dB Relative Mode)
Power Sansor Frequency Fange 50 MHz to 26.5 (GHz Sensor 1
Power Hangs 1AW o 100 mW
Maxirmamn SWHR S 125 {26.5 GHY
Freguency Hange 10 MHz to 18 GHz Sensor 2
Fower Hange 1 W o 10 mW
Synthesized Sweeper | Frequency Range - 10MHz to 26.5 GHz 5G3
Power Level Rangs: —20 dBm to + 10 dBm
Synthesized Level Frequency Range 3G Mz 5G4
Generator Fower Level Hange -50dBm 1o +10dBm
Absolute Level Accuracy 0.2 dB
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1.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 1-3 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equipment Generic . 1 leo. e
Name (Quality) Minimum-Use-Specifications Nota
Adapter Type N{m) to BNC{f)
Type N(m) to 3MA()
SMA({m} to SMA(mM)
Type N{f} to BNG{m)
50 O Termination SMA
2048 Fixed, 3dB Freguency Hange @ DCto 26.5 GHz
Fixed Attenuator Connector T SMA(m), SMA(
Power Splitter Frequency Range 10 MMz to 26.5 GHz
insertion Loss : 6 dB {hominal)
l.ow-pass Filter Cutoff Frequency 2.2 GHz
Rejection at 3 GHz : >40 di3
Rejection at 3.6 GHz: >80 dB
Powear Divider Freguency Range 2 MHz to 2 GHz Divider 1
Isolation D =20dB
Fraquency Range : 2 GHz o 4 GHz Dividar 2
Isolation D =20 dB
Cabla Froquency Range © DC o 26.5 GHz
Maximuimn SWHR » < 1.45 GHz at 26.5 GHz
Length about 70 cm
Connsctor : SMA{m) both ends
Length c 150 ¢m
Connectar : BNC(m) both ends
Length S0 em
Connsctor - BNC({m) both ends

Sep 20/98
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1.2 Preliminary Qperalions

1.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer's power supply cord is plugged into a 3-hele grounded

outlet or 2-hole outlet with grounded adapter. You can be fatally shocked if you fail to follow
this rule.

Do not touch live circuits when calibrating instrument.

{t) Review this entire procedure before starting cafibration procedurs.

{2y Always confirm that the POWER switch is OFF before connecting the power cable to the AC
fine,

1-11 Sep 20/96
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1.4 Performance Test Process

1.4 Perlormance Test Process
1.4.1  Accuracy of Frequency Readout and Frequency Counter Marker
o  SPECIFICATION

Frequency Readout Accuracy <t [{Frequency reading X Frequency Reference Accuracy)
+ (Span x Span Accuracy) + (015 X RES.BW) + 10 Hz]

Span Accuracy: Span > 5MHz T 4%
Span = 5MRHz 1%

Marker Frequency Counter Accuracy < +{Marker Frequency X Frequency Referonce
Accuracy}
+ (5 HzxN) + 1 LSD]

o RELATED ADJUSTMENT
YTG Adjustment
10 MHz Frequency Reference Adjustment

# DESCRIPTION
The accuracy of the R3465/3272/3263/3463 frequency readout and frequency counter marker
is tested with an input signal of known fregquency.

SYNTHESIZED R3485/3272/3263/3463
FREQUENCY SWEEPER r—1 r”"}

STANDARD -

- i |
0
p= T
O 10 MHz ot 7 O 7 = -JQF-" [N
1 j e IRF’ ouT
A Refl N I ;

BNG SMA CABLE J
CABLE

Figure -1 Freguency Readout and Frequency Counter Marker Accuracy Test Setup
e LEQUIPMENT
Synthesized Sweeper (5G3)
Cables:

SMA, 70 cm
BNC, 150 cm

1-12 Sep 20/36
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1.4 Periormance Tesl Process

PRCCEDURE
(1) Connect the sguipment as shown in 'Fégure 1-1
[Frequency Readout Accuracy]

PRESET
{2} Press the INSTRUMENT [::} key on the SG3. Set the SG3 controls as follows:

CW e 1.5 GHz

Power Level .. ....... . ... . ... ....... -10 dBm

Freguency Reference .. ... .. e EXT (Heaf Panel)
SHIET PRESET

(3)  On the R3465/3272/3263/3463, press the | < land | | keys and set the
controls as follows:

Center Frequency ..........., e 1.5 GHz
1 1o 5 MHz

f 1 i
- . - i omore 32 | 1 Preselector |
(4) jo;tge;:{%%, press S jand il keys to st the preselector
0 3.V uarz.

(5) On the R3465/3272/3263/3463, press the [srod [key. Record the MKR frequency on
Table i-4 as the Actual Marker Heading. The reading should be within the limits shown.

(8) Repeat step (5) for all the frequancy and span combinations listed in Table 1-4. Peak
the R3465/3272 presalocior for and set the Analyzer and the 5G3 ICW lkey to
frequencies of 5 GHz and abave.

[Frequency Counter Marker Accuracy]

(7) Setthe[sean]  key of the R3465/3272/3263/3463 to 5 MHz.

I 1 T
N g o Srogole '
Press the Ic)w’ , | Lounter ';“ selecton } - ang .un = ;keys to set the counter to
ON " E A | L.n.m..w“m.,l L s

{8) Keyin the 5G3 EE frequencies and the R3485/3272/3263/34583 center as indicated in
Table 1-5. For each pair of settings, press the L_C_*TJ kay and record the MKR
frequency at sach point in Table 1-5.

The marker readings should be within the limits shown.
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Table 1-4  Frequency Readout Accuracy

833 R3465/3272/3263/3483 A Marker Reading
Frequency Span Center Min. Actual Max.
(GHz) P Frequency (GH2) (GHz) (GHz)
1.5 1 MMz 1.5 GHz 1.499988 1.500012
1.5 10 MHz 1.5 GHz 1.49958 1.50042
1.5 50 MHz 1.5 GHz 1.49784 1.650215
1.5 100 MHz 1.5 GHz 1.4858 1.5042
1.5 2 GHz 1.5 GHz 1.415 1.580
<CH3465/3272 ONLY >
5 1 MHz 5 GHz 4.999987 5.000613
5 10 MHz & GHz 4.99958 5.00042
5 50 MHz 5 GHz 4.98784 5.00216
5 100 MHz 5 GHz 4.9958 5.0042
5 2 GHz 5 (GHz 4.919 5.081
<< R3272 ONLY >
11 1 MHz 11 GHz 10.999387 11.000013
11 10 MHz 11 GHz 10.99958 11.00042
11 50 MHz 11 GHz 10.99784 11.00216
11 100 MHz 11 GHz 10.9958 11.0042
e 2 GHz 11 GHz 10.919 11.681
18 1 MHz 18 GHz 17.999286 18.000014
18 10 MHz 18 GHz 17.88958 18.00042
18 50 MHz 18 GHz 17.989784 18.00216
18 100 MHz 18 GHz 17.9958 18.0042
18 2 GHz 18 GHz 17.918 18.081
Table 1-5 Frequency Counter Marker Accuracy
SGE3 R3485/3272/3263/3463 Marker Frequency
Frequency { Center Frequency
(GHz) {GHZz) Min.(GHz) Actual(GHz) Max.(GHz)
1.5 1.5 1.499998844 1.500000156

< R3465/3272 ONLY >

5 5 4.999999494 5.000000506
<<R3272 ONLY >

11 ih 16.989998889 11.000001t11

18 18 17.999998184 18.000001816
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1.4.2  Frequency Reference Output Accuracy

® SPECIFICATION
Frequency: <1X10-7/year, <2x10-8/day

# RELATED ADJUSTMENT
Frequency Reference Adjustment
¢ DESCRIPTION
The 10 MHz reference signal is measured for frequency accuracy by measuring the frequency
of the 30 MHz CAL QUTPUT signal. The CAL QUTPUT signal is referenced to the 10 MHz
reference.
FREQUENCY R3465/3272/3263/3483
FREQUENCY COUNTER = =l
STANDRARD
= i |
O ©90 7 CAL OUT
l T 10MHz ~120MHz
E\};JDU'{ INPUT
10MHz BNC CABLE
OUTPUT
Figure 1-2  Frequency Reference Accuracy Test Setup
# EQUIPMENT

Frequency Counter
Frequency Standard

Cables:
BNC, 150 cm {Two required)
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1.4 Performance Test Process

e PROCEDURE
(1) Connect the equipment as shown in Figure 1-2.

(2) Set the Frequency counter controls as follows:

FREQUENCY STD SWITCH (Rear Pansl} ... . ... ... EXT
GATE TIME ..o 10 sec
HIFT PRESET
(3} Press the l i ]and i keys on the R3465/3272/3263/3463.
CAUTION

Before starting this measurement, perform warm-up operation of the R3465/3272/3263/3463
for more than 30 minutes. if the frequency reference of the R3465/3272/3263/3463 is set to
EXT, set it to INT or perform 15-minute warm-up operation after instrument preset.

(4} Wait for the frequency counter to settie down,

{5} Read the frequency counter display. The frequency should be within the following
limits:

{2)"9.6999870 = ={2)0.0000030
" The counter can display only eight digits.
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1.4.3 Noise Sidebands

# SPECIFICATION
Noise Sidebands:
Offset f 3.0 GHz f=3.0 GHz
10 kHz < - 100 dBc/Hz < {--98+ 20 logN) dBe/Hz
100 kHz < —110 dBc/Hz < {—108 + 20 logN}) dBc/Hz

@

RELATED ADJUSTMENT

There is no related adjustment procedure for this performance test.

DESCRIPTION

&

The noise sidebands of a 1.5 GHz and 3.5 GHz, ~ 10 dBm signal are measured at an offset of
10 kMHz and 108 kHz from the carrier.

R3465/3272i3263/3463£

BNC CABLE

7 RFIN

O

l N, SMA CABLE

SYNTHESIZED SIGNAL
10 MHz REF INOUT 10 MHz REF IN GENERATOR

RF OUT

® CQUIPMENT:  Synthesized Signal Generator (5G2)

Cabies: BNC,
SMA,

Figurg 1-3 Noise Sidebands Test Setup

150 cm
70em
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e PROCEDURE

1

(2)

(3)

Connect the equipment as shown in Figure 1-3.

Set the Signal Generator (SG2) controls as follows:

Frequency . ... ... ... ... ... 1.5 GHz & 3.5 GHz
CWOutput . ... —5dBm
SHIFT PRESET
Pross the| == | and | lkeys on the R3485/3272/3263/3463.

Press ,,[:I, andkeys.

Since the measurement is made for each of 10 kHz and 100 kHz offset frequency, set
the span frequency to 2.5 times each offsst frequency, or 25 kHz and 250 kHz. Keep

other settings unchanged.

Operate kays on the R3485/3272/3263/3463 as follows to measure noise sidebands of
each offset frequency. The measurement procedure for 100 kHz offset frequency is
explained here, and the procedure is applicable for 10 kHz offset frequency.

Set the span corresponding to offset.

Press the key.

| B 1 | 4 o 3

[ . ‘[
Press the [cw] : more 12 1 1 NOISES U and : d8c/Hz : kevs.
]

r 1 1
b 1o X Lo I

Press ,,E and keys {0 set each offset frequency.

Press the reference level by 20 dB and perform averaging for about 20 samples.  Afier
averaging, read the marker fevel and write it down in Table 1-6.

For the R3465/3272, measure noise sidebands with the center frequency at 3.5 GHz,
and Table 1-8 is compieted.

Table 1-68 Noise Sidebands

Offset CF 1.5 GHz CF 3.5 GHz
C&Hz) | Actual (dBoHz) | Max. (dBe/Hz) | Actual (dBe/Hz) | Max. (dBe/Hz)
10 —100 98
100 ~110 — 108
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1.4.4  Frequency Span Accuracy

&  SPECIFICATION
< * 4% of actual frequency separation (SPAN > 5 MHz)
< * 1% of actuai frequency separation (SPAN =< 5 MHz)

e RELATED ADJUSTMENT
Span adjustment.

& DESCRIPTION

Set the signal frequency twice with the synthesized sweeper and measure the difference
between signal frequencies with the analyzer.

Check the span accuracy using the signal frequency difference measured with the

A MARKER function.

FREQ.
SYNTHESIZED lSTD IN R3465/3272/3263/3463l 10 MHz REF INJOUT

SWEEPER E =
i |

O OuT L P RFIN
7

ﬁ\] SMA CABLE

Figure 1-4  Frequency Span Accuracy Test Setup

& EQUIPMENT
Synthesized Sweepear {SG3)
Cables:
SMA, 70 c¢m
BNC, 180 cm
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e PROCEDURE

Connect the equipment as shown in Figure 1-4,

Set the SG3 contrels as follows:

CW 1.498 GHz
PowerLevel ... .. .. . .o i ~5 dBm
Frequency STD Switch (Rear Panel} ........ EXT
HIT PRESET
On the R3465/3272/3263/3463, press the | = |, Jkey and set the

R3465/3272/3263/3463 controls as follows:

Center FraguUenscy ... oo e it e 1.5 GHz
SPRAN .. &5 MHz
MARKER Fom 1
Dalta M
On the R3465/3272/3263/3463, press the [ snaie |, [sack], [ ow fand 077" )
keys.

Sat the SG3 controls as follows:

CW e e - 1.502 GHz

On the R3465/3272/3263/3463, press the and keys.

Record the A MARKER frequency reading as the Actual /A MARKER
Heading in Tabie 1-7.

The reading should be within the limits shown.

MARKER | “
On the R3485/3272/3263/3463, pross the [_ou_Jand 1 ™™™ 1 keys.

Set the frequency of the SG3, the center frequency and span of the
R3465/3272/3263/3463 as shown in Table 1-7, and repeat steps (5) through (8}
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Table 1-7 Frequency Span Accuracy

303 3G3 R3465/3272/3263/3463 A Marker Reading
st - 2nd Center Span
Frequency Frequency Frequency Setting Min. Actual Max.
1.498 GHz 1.602 GHz 1.6 GHz 5 MHz 3.96 MHz 4.04 MHz
1.498 GHz 1.502 GHz 1.5 GHz 5.01 MHz 3.847 MMz 4.169 MHz
1.484 GHz 1.516 GHz 1.5 GHz 40 MHz 30.72 MHz 33.28 MHz
1.34 GHz 1.66 GHz 1.5 GHz 400 MHz WMHZ 416MHz
< R3465/3272 ONLY > g i’
2.4 GHz 5.6 GHz 4,0 GHz 4 3Hz 3.84 GHz 416 GHz
0.8 GHz 7.2 GHz 4.0 GHz 8 GH» 7.58 GHz 8.32 GHz
< R3272 ONLY >
6 GHz 14 Gz 10 GHz 10 GHz 7.68 GHz 8.32 GHz
2 GHz 18 GHz 10 GHz 19 GHz 15,36 GHz 16.64 GHz
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Resolution Bandwidth Accuracy and Selectivity

& SPECIFICATION

Range: 300 Hz to 3 MHz, 5 MHz; 1, 3, 10 Sequence

Accuracy: +20% (Resolution Bandwidth 1 kHz to 1 MHz)
+30% (Resoiution Bandwidth 300 Hz, 3 MHz, 5 MHz)

Selectivity: <15:1 {300 Hz to 5 MHz)
{Resolution Bandwidth 5 MHz 50dB BW/3 dB BW)
{Resolution Bandwidth 300 Hz to 3 MHz
60dB BW/3 dB BW)

RELATED ADJUSTMENT

DESCRIPTION
This test measures the resolution bandwidth accuracy and selectivity. The 80 dB bandwidth is
then detarmined and the results used to calculate the selectivity for each bandwidth.

R3465/3272/3263/3463

CALOUT

o 2 Q

RE IN

BNC CABLE

Figure 1-5 Heselution Bandwidth Accuracy/Selectivity Setup

® EQUIPMENT

Adapters :
Typed Nim) to BNC (f)

Cable:
BNC 10 cm
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s PROCEDURE

{Resolution Bandwidth Accuracy]

(1) Connect the R3465/3272/3263/3463 CALOUT to the RF IN as shown in Figure 1-5.

SHIFT PREZET
(2} Press | . [ , ! E keys and set the conirols as foltows:

Press ,, E} and keys.
Press ,, and keys.

r 1
Press , ,|-asmi : dBidiv {and | Tl |key5
r
Press , §-R8WMm' : . 5] and W keys

FORMAT r _“F i S e
Prass , : ‘ race : and : Puosi t keys
L Detector i L J

{3} Press key, and wait for a new sweep to finish.

MARKER

r 1 1
I more 31 1 XdB
(4) Press [_SRCH l ! ON t . 11 pown . and E keys.

(6} Record the marker frequency in Tables 1-8 and 1-9 as actual 3 dB. bandwidth.

{(6) Change the RBW and span frequency as shown in Table 1-8, and repeat stepé {3); (4}
and (5} for remaining RBWSs,

[Resolution Bandwidth Selectivity]

SHIFT PRESET
(7) Press | == |, | | and set the controls as follows:

prss -l @ -

[y 71
ress M T Lo H 5] and [wre] keys
P , b _
lHlf\u}@ [,

................ Press :_Eiﬁhu . E_—l and E keys.

FORMAT = -=~=1 e
Pr ¢ Trace 1 i Post |
853 * 1 Detestor | and ! ! keys.
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Press ! SINGLE l key.

MARKER — p=---= 1 ==
I

r
I mote 173 S1ondB o N )
1 Tpown b ' E] and keys.

Prass [SRCHJ , l ON | , :__

Record the marker frequency in Table 1-9 as actual 60 dB bandwidth.

Divide the 60 dB bandwidth by the 3 dB bandwidih and record as the Actual Resolution
Bandwidth Selectivity in Table 1-8. '

Change the RBW and span frequency as shown in Table 1-9, and repeat steps (8)
through {11} for remaining RBWs.

Set VBW to AUTO if RBW is 10kHZ or below.

Table 1-8 Resolution Bandwidth Accuracy

Resolution Freg;ae:cy 3dB Bandwidth
Bandwith Setting Setting Min. Actual Max.

5 MHz 10 MHz 3.50 MHz 6.5 MHz
3 MHz 5 MHz 2.1 MHz | 3.9 MHz
1 MMz 2 MHz 800 kHz 1.2 MHz
300 kHz 500 kHz 240 kHz : 360 kHz
100 kHz 200 kHz - 80 KkHz 120 kHz
30 kHz 50 kHz 24 kHz 36 kHz
10 kHz 20 kiz 8.0 kiHz 12.0 kHz
3 kHz 5 kHz 2.4 kHz 3.6 ki-lz
1 kHz 2 kHz 800 Hz _ 1200 Hz
300 Hz 2 kHz 210 Hz 390 Hz
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Tabie 1-9 Resolution Bandwidth Selectivity

Resolution Fresq;’::cy 60 0B 3dB Selectivity
Bandwidth Setting Setting Bandwidth Bandwidth Actual Max.
1} 5 MHz 25 MHz

3 MHz 25 MHz 15

1 MHz 20 MHz 15

304 kHz 5 MHz 15

100 kHz 2 A MHz 15

30 kHz 500 kHz 15

10 kHz, 200 kiiz 15

3 kHz 50 kMHz 15

1 kHz 20 kHz 15

306 Hz 5 kHz 16
*t: RBW 5MHz  Selectivity = 50 dB/3 dB
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1.4.6 Resolution Bandwidth Switching Uncertainty

# SPECIFICATION

300 Hz to 3 MHz RES BW: < £0.3 dB (referred to 300 kHz BRBW)

& RELATED ADJUSTMENT

There is no related adjustment procedure for this performance iest,

¢ DESCRIPTION

This test utllizes the CALOUT signal for measuring the switching uncertainty between
resolution bandwidths. At each resolution bandwidth setting, the displayed amplitude variation
of the signal in measured. All measurements are referenced to the 300 kHz bandwidih,

,___%13465/32 72/3263/3463

\
J

- 0 ©

_ CAL | ]
ouT
BNC CABLE

RFIN

Figure 1-6 Resolution BW Switching Uncertainty Test Setup

e EQUIPMENT

Adapters :
Typed N{m) to BNC {f)

Cable:
BNC 10 ¢m

i-28
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e PROCEDURE

{1} Comnect the H3465/3272/3283/3463 CALOUT to the RF N as shown in Figure 1-6.

SHIFT PRESET CAL ——mmq peemee 1
|

(2) Pressthe| == | | | [7] [EACH 1 and | RBW

H L | I | |
L JTEM SWITCH |

keys.

Wait for the "Calibration in progress"” message to disappear.
Set the instrument controls as follows:

Center Frequency ... ... o 30 MHz
Span ... e 500 kHz
RefLevel ... ... ... . .. ... ... . . ... -5 dBm
RBW 300 kHz
Sweep Mode ... ... .. SINGLE
dB/Div 1 dB/Div
Trace Detector . ... ... .. ... ... ..... Posi

r 1 r ]
t Delta MKR 1 FIXED MKR
SROH ON ]
(3) Press the[swoie |, [SROH] |__j,|L iand onfoed | keys to set the

MKR to ON.

(4} Set the frequency span and RBW to the values listed in the second entry of Table 1-10
(Span & MHz, RBW 3 MHz),

(5) Press the , keys.

Record the AMARKER amplitude in the Actual /A MARKER Reading column of
Table 1-10. The MARKER reading should be within the limit shown.

{(6) Repeat steps (4) and (5) for each set of frequency span and RBW settings in Table 1-10.
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Table 1-10  Resolution BW Swilching Uncertainty

R3465/3272/3263/3463

A Marker Reading
Span RBW Min. (dB) Actual Max. {dB)
500 kHz 300 kHz 0 0 {Ref.) 0
5 MHz 3 MHz -0.3 +0.3
2 Mtz 1 MHz 0.3 +0.3
200 kHz 100 kHz -0.3 +0.3
50 kHz 30 kHz -0.3 +0.3
20 kHz 10 kHz ~0.3 +0.3
5 kiHz 3 kHz -0.3 +0.3
2 kHz 1 kHz -0.3 +0.3
2 kHz 300 Hz -{3.3 +0.3
1-28
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1.4.7

e SPECIFICATIONS

Displayed Average Noisa level:

H3465

Displayed Average Noise Level

bandwidth 1 Hz.

Frequency range

Average Noise Level

10 kHz
100 kHz
1 MHz 1o 3.0 GHz

1.7 GHz to 8.0 GHz

-76 dBm
-~ 80 dBm

— {1156 -1.55xf(GHz)} dBm
- 115 dBm

R3z272

Frequency range

Average Noise Level

10 kHz
100 kHz
1 MHz to 3.1 GHz
3.0 GHz to 7.5 GHz
7.5 GHz to 15.4 GHz
15.2 GHz t0 23.3 GHz
23 GHz to 26,5 GHz

—70 dBm
— 80 dBm
~ {115 1,55 X {(GHz)} dBm
—110 dBm
— 103 dBm
~ 86 dBm
—-30 dBm

R3263/3463

Freguency range

Average Noise Level

10 kHz
100 kHz

1 MHz to 3.0 GHz

— 70 dBm
— 80 dBm
~ {115 1,65 X{{GHz}} dBm

1.4 Performance Test Process

Resolution bandwidth 1 kHz, input attenuator 0 dB, video

% RELATED ADJUSTMENT
Frequency response adjustment
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® DESCRIPTION

This test measures the displayed average noise lavel in all frequency tests. The analyzer's
input is terminated at 50 0. In Band 1, in the frequency range from 9 kHz to 3.0 GHz, the test
first measures the average noise at 10 kHz and 100 kHz, then at any frequency point in zero
span. For the rest of Band 1, and for all remaining bands, the test tunes the analyzer
frequency across the band, uses the marker to locate the frequency with the highest response,
and then reads the average noise in zero span.

R3465/3272/3263/3463
= o O rriN
500
TERMINATOR

Figure 1-7 Displayed Average Noise Test Setup

¢ EQUIPMENT

s

50 {3 Terminator
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PROCEDURE
[Displayad Average Noise, Band 0]

(1)

Connect the equipment as shown in Figure 1-7.

SHIFT PRESET

Press[ - | , [ | keys and set the controls as follows:
Center Frequency . ... ... . ... ..., 10 kHz
Span Frequency . ... ... ... . 0 Hz
Reference Level . ....... ... ... .. ....... ~ B0 dBm
Resolution Bandwidth ... ... ... ... . ... 1 kHz
Video Bandwidth . .. ... ... ... . ... . .... 1 Hz
Input Attenuator ... ... ... oL 0dB

Press key and wall for a new sweep fo finish, then press key,

Read the marker level and record it in Table 1-11 as the Displayed Noise Level at 10kHz.

Press ,,IEI ,@and keys.

Press key and wait for a new sweep 1o finish, then press key.

Head the marker level and record it in Table 1-11 as the Displayed Noise Level at 100
kHz.

| I F==-=-=-=-=-" 1
For the R3465, press| Frea | | i_ mae wzj and !%l keys to set the preselector to

wwwwwww il
3.0 GHz.

Change the center frequency to each of the values fisted in column 1 of Table 1-11 and
repeat step 5 sequentially. Read the marker level and record it in Table 1-11 as the
Displayed Noise level at Cenier Frequency.
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[Displayed Average Noise Level, Band 1 (R3465/3272}]

SHIFT PRESET
(9) Press | L1 §

| keys and set the controls as follows:

¥

Start Frequency . ...... ... ... . ....... 1.7 GHz (3.0GHz for R3272)
Stop Frequency . ... .. ... ... 7.0 GHz (7.5 GHz for R3272)
Reference Level . ... .. ... . ... ........ -~ 40 ¢Bm
Resolution Bandwidth ... ............. .. 3 MHz
Video Bandwidth ... ... ... ... ... ...... 100 kHz
Input Attenuator ... ... L L 0 dB
FORMAT  p~——=- 9 peme '
(10) Press [:j E_ Trace J ILAXGJ} NEIR keys and wait for averaging
to finish. T TTT T

s -1
(11) P'ress] —CF i and | WTE | keys.

{12} Bet the controls as follows:

Span Frequency ... ... ... ... .. 0 Hz
Reference level ... ... ... .. .. ........ —80 dBm
Resolution Bandwidih .. ... ... ... ...... 1 kHz
Video Bandwidth- . - .. .00 oo, oL 1 Hz

(13} Press and kays.

{14) Head the marker {evel and record it in Table 1-11 as the Displayed Average Noise Level
from 1.7 GHz (3.0 GHz for R3272) to 7.0 GHz (7.5 GHz for R3272).
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iDisplayed Average Noise Level, Band 2 (R3465/3272)]
HIFT PRESET
(15) Press! e |,

Start Frequency
Stop Freguency
Reference Level
Resolution Bandwidth
Video Bandwidth
Input Attenuator

{16) Repeat steps (10) through (13).

and set the controls as follows:

6.9 GHz {7.4 GHz for R3272)
8.0 GHz (15.4 GHz for R3272)

(17} Read the marker tevel and record it in Table 1-11 as the Displayed Noise lavel from
6.9 GHz (7.4 GHz for R3272) to 8.0 GHz (15.4 GHz for R3272).

[Displayed Average Noise, Band 3 (R3272 only)]
SHIFT PRESET

{18} Press [ e i,

Start Frequency
Stop Frequency
Reference Level
Resolution Bandwidih
Video Bandwidth
Input Attenuator

(19} Repeat steps (10} through (13).

and set the controls as follows:

3 MHz

0 dB

(20) Read the marker level and record it in Table 1-11 as the Displayed Average Noise Level

from 15.2 GHz 10 23.3 GHz.
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(21) Press

[Digplayed Average Noise, Band 4 (R3272 only)}

SHIFT PRESET

Start Frequency
Stop Frequency
Reference Level

Resolution Bandwidth ... .. ... . . ... ..

Video Bandwidth
Input Attenuator

{22} Repeat steps (10} through (13).

. :l and set the controls as follows:

23.001 GHz
26.5 Gz

-~ 40 dBm
3 MHz

100 kHz
4B

(23) Read the marker level and record it in Table 1-11 as the Displayed Average Noise Level

from 23 GHz to 26.5 GHz.

Tabie 1-11  Displayed Average Noise Level (R3455)

Displayed Average
Frequency Noise Level Spacification {dBm)
{dBm}
10 kHz —-70.0
100 kHz —80.0
1.1 MHz —114.99
101 MHz —114.84
501 MHz —114.22
1601 MHz - 113.45
1501 MHz —112.67
2001 MHz —-111.90
2501 MHz ~111.12
2998 MHz -110.35
1.7 GHz to 7.0 GHz —~115.0
6.9 GHz to 8 GHz ~115.0
1-34
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Table 1-11  Displayed Average Noise Level (R3272)

Displayed Average

Frequency Noise Level Specification {¢Bm)
{dBm)
10 kHz - 7(.0
100 kHz —80.0
1.1 MHz - 114.99
101 MHz —114.84
501 MKz —114.22
1001 MHz ~-113.45
1501 MHz —112.67
2001 MHz ~111.90
2501 MHz —111.12
2999 MHz -110.35
3.0 GHz to 7.5 GHz -110.0
7.4 GHz 10 156.4 GHz -103.0
15.2 GHz to 23.3 GHz | - 96.0
23 GHz to 26.5 GHz -90.0
1-35
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Table 1-11 Displayed Average Noise Levsl (R3263/3453)

'Dispiayed Average
Froguency Noise Level Specification {dBm)
{dBm)

16 kHz —70.0
100 kHz : —80.0
1.4 MHz —114.99
101 MHz _ ~114.84
501 MHz _ —114.22

1001 MHz ~113.45
1501 MHz —112.67
2061 MHz -111.90
2501 MHz -111.12
2999 MHz ~110.35
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1.4.8 (Gain Compression

@ SPECIFICATION
—5 dBm (mixer level) > 10 MHz

8 RELATED ADJUSTMENT _
There is no related adjustment procedure for this performance test.

& DESCRIPTION
This test means gain compression in the low and high bands.
Two signals, separated by 1 MHz, are used. First a —30 dBm signal is placed at the input of
the R3465/3272/3263/3463.
After that, input a signal at —5 dBm or above and increase its signal level. The injtial 'sigr}a!
levet a1 — 30 dBm is lowered. Measure the input level when the signal is lowered by 1 dB.

SYNTHESIZED
SYNTHESIZED SIGNAL R3465/3272/3263/3463 SWEERER (500
GENERATOR (SG2) ‘ _

RE IN 0
— CABLE
CABLE D:::m
34B PAD 20dB CABLE
\ PAD
POWER
SPLITTER
e — L
POWER
METER

Figure 1-8 Gain Compression Test Setup

1-37 Sep 20/96




Spectrum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

s EQUIPMENT

Synthesized Sweeper (SG1)
Synthesized Signal Generator {SG2)
Power Meter

Power Sensor (Sensor 1)

Power Splitter

20 dB Pad

3 dB Pad

Cable: SMA (Three required)

e PROCEDURE

{1
(2)

(3)

Zero and calibrate the power metar.
Connect the squipment as shown in Figure 1-8.

Prass the INSTR PRESET by on both the 8G1 and the SG2.
Set the controis for the 5G2 as follows:

CW e 821 MHz
PowerLevel ... ... .. ... . . . —2 dBm

W 820 MHz
Power Level ... ... .. . ... . .. . . ... ... —4 dBm
HIET PRESET
On the R3465/3272/3263/3463, press the [ e |and keys.

Set the R3465/3272/3263/3463 controls as follows:

Center Frequency . .................... 820.5 MHz
Span L 2 MHz
ATT ... 0dB
dB/div ... 1 dB/div

On the R3465/3272/3263/3463, press the | teveL }[], [o]ang keys.

On the SG2, set the output 1o OFF.

Adjust the power level of the SG1 for a displayed signal leve!l of —30 dBm +0.1 dB on

the R3465/3272/3263/3483 screen.
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(9

{10)

(1)

{12)

On the S(G2, set the output to ON.

Turn the power level knob on the SG2 until the signal level at 2.5 div. in the lefthand part
on the R3465/3272/3263/3463 screen is lowered by 1 dB from - 30 dBm., If the power
level knob cannot be turned any more, stap it there.

Remove the SMA cable from the input terminal of the R3465/3272/3283 and connect the
power sensor there.

Record the amplitude reading on the power meter.
It should be greater than —5 dBm dBm

The following steps are to be performed for the R34565 and R3272.

(13)

{14)

Rotate the CAL FACTOR switch to the power sensor’s 3.2 GHz calibration factor.
On the SG2, set the output to OFF,

Set the 5G2 conlrols as follows:

CW 3.201 GHz
Power Level ... ... .. ... .. ... ..., -2dBm

Set the R3465/3272 controls as follows:

CenterFreq .......... .. ... .......... 3.2006 GHz
Span ... 2 MHz
Reflevel ... ... . ... . ... .. ... . ... ... =10 dBm
di/div. .. 10 dB
r-——m""- i S e | | 1
On the R3465/3272, press key, E_r_miri fj, ;Lp_ﬁi:fii‘“i and Lg@@?gikeys.

Wait for the "peaking!!” massage to disappear.
Set the dB/div to 1dB/div,
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(18) Repeat steps (8) through (11).

(19) Record the amplitude reading on the power meter.
it should be greater than —5 dBm,.

Table 1-12 Gain Compression

R3465/3272/3263/3483 8GH1 5G2 1d8 Gain
Center Freq CW - CwW - Compression
{MHz) {MHz) (MHz) tevel (dBmy)
820.5 820 821
3200.5 ' 3200 3201
1-40
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1.4.9 Residual Response
e SPECIFICATION

1 MHzto 3.0 GHz < - 100 dBm  (with no signal at input and 0 dB
R3485: — ] input attenuator. RF INPUT is
| 300 kHz 10 8 GHz < - 90 dBm terminated in 50 (.)

™ 1 MHz t0 3.0 GHz < -~ 100 dBm

Re272: 300 kHz to 26.5 GHz < - 90 dBm

™4 MMz to 3.0 GHz < -~ 100 dBm

H3263/3463: -
' 300 kHz to 3.0 GHz < -80dBm

e RELATED ADJUSTMENT
There is no related adjustment for this performance test.

e DESCRIPTION
This test checks for residual responses. Any response located above ths display ine is
measured in a narrow frequency span and resclution bandwidth. The RF INPUT is terminated

in 50 Q.
R3465/3272/3263/3463. .
o o O RF N
508
TERMINATOR
Figure 1-3 Residual Response Test Setup
e EQUIPMENT
Coaxial 50 £} Termination
Adapters:

Type N to SMA
Type N to BNC

Cable:
BNC, 150cm
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&

)

(2

PROCEDURE

Install the Type N to SMA adapter and 50 G termination on the RF INPUT. Press the

SHIFT PRESET

[ o= [ ]key and set the controls as follows:
Center Frequency . .......... .. ... ... 1.3 MHz
SDaN L e 2 MHz
CEStep .. . 1.9 MHz
ReflLevel ... ... . . .. . . ~ 50 dBm
AT e 0 dB
RES BW 10 kHz
Video BW . ... 300Hz

e 3
1/, P
For the R3465, press the , E—':“i“ij Eand'ﬁ?to set the preselector to
3.0 GHz.

FORMAT r~—-———— ]
Press the [_O___l I DSP LINE | E] @ , E] andmke s.
' o [orR ) L y

Press the key.

The noise level should be at least 3 dB below the display line. If it is not, it will be
necessary to reduce the Span and RES BW 1o reduce the noise level,

If the Span is reduced, reduce the CF Step to no more than 95 % of the Span.

If & residual is suspected, press the key again. A residual response will
persist, but a noise peak will not. Record the frequency and amplitude of any responses

above the display line.
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(5)

if a response is marginal, verify the response amplitude as follows:

@ Press the key.

@ Place the marker on the peak of the response in guestion.

@ Press the key.

@ Press the| aw | and it | keys 1o set the RBW to AUTO.
- [AUTd) [HL]!

& Continue to reduce the Span untii a RES BW of 300 Hz is reached.
Prass the key.
® Record the frequency and amplitude of any residual response above the display line.

Check for residuals up to 3.0 GHz using the procedure of step (3) through (5) above. To
change the center freguency, then press the and @ keys.

< <Residual Responsa, 1.7 GHz (3.0 GHz for R3272) to 8.0 GHz {26.5 GHz for R3272)

Band > >

Set the R3485/3272 as follows:

Center Frequency ... ... .. .. .. 1.725 GHz
(3.025 GHz for R3272)
Span ... 50 MHz
CF SteD e 47.5 MHz
RES BW 300 kHz
Video BW .. 300 Hz

[ DSP LINE |
Prass the | | ONOFF |1 [_gj E W keys.

r "

For the R3465, press , | e and %I%Ito set the preselector to 1.7
Lo - 3

GHz.

Check for rasiduals up to center frequency 7.975 Gz (26.475 Gz for the R3272) using

the procedure of steps (3) through (5) above. To change the center frequency, then

uress the and %] keys.
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1.4.10 Second Harmonic Distortion

s SPECIFICATION

- 70 dBc (10 MHz to 3.0 GHz, - 30 dBm mixer level)
R3465; —

- ~90dBc({ >1.7 GHz, ~ 10 dBm mixer level)

™ =70 dBc (10 MHz to 3.0 GHz, - 30 dBm mixer levsl)
R3272;

L 100 dBc { >3.0 GHz, - 10 dBm mixer level)
R3263/3463;: — - 70 dBc¢ (10 MHz to 3.0 GHz, - 30 dBm mixer level)

o RELATED ADJUSTMENT
There is no related adjustiment procedure for the performance test.

e DESCRIPTION _ _
A synthesized sweeper and low-pass filter provide the signal for measuring second harmonic
distortion.  The low-pass filter eliminates any harmenic distortion originating at the signal
source. The R3465/3272/3263/3463 frequency response is caliorated.  The synthesized
sweeper is phase-locked to the spectrum analyzer’s 10 MHz reference.

BNC CABLE
SYNTHESIZED 10 MHz REF IN 10 MHz REF OUT
SWEEPER R3465/3272/3263/3463
? POWER
L Q METER
SMA CABLE

P o]

LOW

POWER
PASS  ap|jTTER —
FILTER POWER SENSOR

Figure 1-10 Second Harmonic Distortion Test Setup
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EQUIPMENT

Synthesized Sweeper {SG1)
Power Meter
FPower Sensor
Power Splitter
2 GHz Low-pass Filter
Adapter: '
Type N to SMA
Cabias;
BNC, 150 em
SMA, 70 cm

PRCCEDURE

19 kHz to 3.0 GHz Band]

(1) Zero and caiibrate the power meter. Rotate the CAL FACTOR switch io the power

sensor’'s 1.4 GHz calibration factor.

(2) Connect the equipment as shown in Figure 1-10.

(3) Press the! INSTR PRESET |key on the S5G1. Set the SG1 controls as follows: -

W e 1.4 GHz
Power Lavel ... .. . . .. 0 dBm

Frequency Standard Switch {rear panel) ........... EXT 10 MHz

SHIFT PRESET
(4) On the R3465/3272/3263/3463, press | w= | |

follows: .
Center Frequency ... ... . .. i 1.4 GHz
SPAMN o e e e e 10 kHz
VBW 30 Hz
AT 20 dB
Ref Level ... ... ... ... ... .. e ~10 dBm

| keys and set the controls as

.
(6) For the R3485, press , I more 172 'and {_Proscioctor 'to set the preselector to 3.0
. L.

7] Bog]

GHz.
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: | MABKER == -
(7) On the R3465/3272/3263/3463, press [ SNGLE | , [SRCH] , [ oN |, | DstaMkR 1
L e =]
g e
. T EIXED MKR |
i:“i*i“_, and ' b e ! I keys to set the FIXED MKR to ON.
(8) On the R3465/3272/3263/3463, press el 0 [E] and
keys. wSE /7,3 O iy pBAVESASS

Wait for completion of the sweep. . s .
DIy ¢ = JIEDmH

Press [sacH|  and record the A MKR amplitude.
It should be less than -70 dBec.

Second Harmonic Distortion { <3.0 GHz) dBo

[>1.7 GHz (3.0 GHz for R3272) Band (R3465/3272)]

SHIFT PRESET
(9) Onthe R3465/3272, press | == | 1 ]keys and set the controls as follows:

Center Frequency . ... ... o 3.8 GHz
OPAN .. e 500 kHz

{10} Set the 5G* controls as follows:

CW 3.8 GHz

T
11 n the R3465/3272, pr RE I more 12 1 | PRESELE 1 nd | AUTO 1keys.
(11) Ont 3 peSS,L A _‘ad'PEAKINC" y

Wait for the "peaking” message to disappear,

(12} Setthe 5G1 controls as follows:

CW e e 1.9 GHz
Power Level . . e e e 0 dBm

{13) Connect the sguipment as shown in Figure 1-10.

(14) Rotate the CAL FACTOR switch 1o the power sensor’s 1.9 GHz calibration factor.
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(15) Set the SG1 key for 2 0 dBm 0.1 dB reading on the power meter.

(16) On the R3465/3272, press [ [ [e] and [omekeys.
Prass , and keys.

e R e I

. r
Press isRcH] | ON l , | Delta MKA ' and ! FIXED MKR | 10 set the FIXED MKR to ON.
i_— _I 11- H m] mt

On the R3465/3272, press, , D ) and keys.
Press , , E and keys.

FORMAT r——-~-=—==-7% p-~--—-

1T
o Traco P i AVG A
Press [ |1 ™ i I L0 [ end 5] keys.

Wait for the end of 10 averagings.
Prass and record the £ MKR amplitude.
it should be less than -~ 100 dBc

Second Harmoenic Distortion {>1.7 GHz (3.0 GHz for R3272))
dBc
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1.4.11 Third Order intermodulation Distortion

SPECIFICATION

For a total mixer input level* of -30 dBm:

R3465 3272 : R3263/3463

10 MHz to 3.0 GHz : < ~75 dBc | 10 MHz t0 3.0 GHz : < ~75 dBc 10 MHz to 3.0 GHz : - 75 dBc

1.7 GHz to 8 GHz: < =75 dBc [ 3.0 GHz to 26.5 GHz: < -75dBe

* Total mixer input level = Total Input Level - Input Attenuation

Converted Specification for a total mixer input level* of -20dBm:

R3465 | R3z272 R3263/3463

10 MHz t0 3.0 GHz : < =55 dBc {10 MHz to 3.0 GHz : < - 55 dBc 10 MHz t0 3.0 GHz . - 55 dBg

1.7 GHz t0 8 GHz : < -55dBc 3.0 GHz to 26.5 GHz - < - 55 dBc

RELATED ADJUSTMENT _
There is no related adjustmeni procedure for this performance test.

s DESCRIPTION
Two synthesized sweepers -provide the signals required for measuring third order
intermoduiation.
It is difficult when the input level is low because of being buried to the noise, to measure the
spectrum generated by the distortion.  Third order intermodulation distortion is raised by 20 dB
if the input level is raised by 10 dB.
Then, examine with mixer input level set in -20 dBm after the spec is converted into a value
which is 20d8 larger.
SYNTHESIZED SYNTHESIZED
R3466/3272/3263/3463 SWEEPER (5G2) SWEEPER (SG1)
l | i !
11RF 7 IRF 7. IRF
INPUT QUTPUT OUTPUT
SMA CABLE
L] L SMA CABLE
POWER DIVIDER

Figure 1-11 Third Order Intermodulation { <2 GHz) Test Setup
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e EQUIPMENT

Synthesized Sweeper (3G1)
Synthesized Sweeper (3G2)
Power Divider #1 (Divider 1)
Power Divider #2 (Divider 2)
Cables:

SMA, 70cm {Three required)

e PROCEDURE

The following procedure carry out at -20dBm for a total mixer input level.

[Third Order Intermodulation (<2 GHz}]

(1) Select Divider 1 and connect the units as shown in Figure 1-11.

{2) Prass the key on each synthesized sweeper. Set each of the synthesized

sweeper conirols as follows:

Power Level ... . . ... . .. .. ... .. ... ... ... .. - 10 dBm
CW(SGT) ot e . 820.0125 MHz
CW (SG2) ........ P S D . 820.000 MHz
REOuUtput .. OFF

SHIFT PRESET

(3)  On the R3465/3272/3263/3463, press the and | | keys. Setthe
R3465/3272/3263/3463 conirols as follows:

Center Frequency . ... .. . s 820,605 MHz
Ref Level ... ... .. i T —-10dBm
Freg Span .. . o e 50 kHz

RBW e . 300 Hz

VBW e 306 Hz

AT e e 10 dB

(4)  On the SG1, set the output to ON.
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(11)

MARKER | i I Skt 'I
On the R3465/3272/3263/3463, press the 1P and .‘ﬂ G 110 set

the CONT Peak 1o ON.

On the 5G1, adjust the key fora ~10dBm 0.1 dB reading on the

R3465/3272/3263/3463 display.

On the SG1, set the output to OFF. On the SG2, set the output to ON.

On the 8G2, adjust the key for 2 -10 dBm + 0.1 dB reading on the

R3465/3272/3263/3463 display.

On the SG1, set the output to ON.

On the R3455/3272/3263/3463, press the following keys: | 2o T=22F 1 to set the CONT
n p g Key :. j

Peak to OFF and the keys.

Wait for a new sweep to finish.

MARKER oo

Press the [sroH] | [on | a 'De“d MKF:{jkeys.

Third order intermodulation distortions appear symmetrically 12.5 kHz apart from the two
carriers. Move MKR 1o each distorted position with the knob or @ key, read the

tevel in dBc and record the greater reading.

[ Third Order Intermodulation, 3.2 GHz (R3465/3272)]

{(12)

(13)

Change Divider 1 to 2.

Press the key on each synthesized sweeper. Set each of the

synthesized sweeper controls as follows:

Power Level .. ... ... .. .. . . . . - 10 dBm
CW(SGT) o 3.2000125 GHz
CWI(SG2) .. e 3.2 GHz

RF OQutput . e OFF
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HIFT PRESET
(14) On the R3465/3272, press the | == ] and keys. Set the R3465/3272 controls

as follows:
Center Frequency . ... .. . ... . .. .. 3.200005 GHz
Reflevel ... . ... . L - 10 dBm
SPAN L e 50 kHz
RBW e 300 Hz
ATT 10 dB
VBW 300 HZ

{15} Hepeat steps (4) to {11) to measure the third order intermoduiation distortions and

record the greater reading.

Table 1-13 Third Order Intermodulation Distortion

SG1 sG2 Third Order intermodulation Distortion
[CW] {MHz) [CW] (MHz) Actual {dBc) Max (d8c)
820.0125 820 -b5
3200.0125 3200 -55

1.51 Sep 20/96



Spectrum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

1.4.12 image, Multiple and Qut-of-Band Response
® SPECIFICATION
Image, Multiple and Out-of-Band Response:
R3465: . =70 dBc {10 MHz to 8 GHz)

- 70 dBe (10 MHz 1o 18 GHz)
R3272: - 80 dBc {10 MHz to 23 GHz)
~ 50 dBe (10 MMz to 26.5 GHz)

image and Multinle Response:
R3263/3483: - 70 dBc {10 MHz to 3 GHz)

® RELATED ADJUSTMENT
YTF adjustment

& DESCRIPTION

The performance tests in the R3465, R3272 and R3263/3463 differ in measurement frequency.

Make measurement with each band.

BNGC GABLE
HESIZE
SYNTHESIZED ‘Lm MHz 10 Miz l R3465/3272/3263/3463

SWEEPER REF IN FTEEIOUT =

L it

RF N

)

POWER SPLITTER

POWER
METER

POWER SENSOR

Figure 1-12  Image, Multiple and Out-of-Band Response Test Setup
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o EQUIPMENT

Synthesized Swesaper (5G3)
Power Meter
Power Sensor (Sensor 1)
Power Spiitter
Adapter:

Type N to SMA
Cabla:

SMA, 70 cm

e PROCEDURE

I8 kHz 10 3.0 GHz Band {R3465/3272/3263/3463)]

{1)  Connect the equipment as shown in Figure 1-12, but do not connect the power sensor.
{2) Press the I!NS};R PF{ESETi key on the SG3 and set the controls as follows:

OW 2 GHz

Power Level ... .. .. ... ... . ... .. . ... ... .. ¢ dBm

SHIET PRESET
(3)  On the R3465/3272/3263/3463, press the | == | | | keys and set the controls
as follows:

Center Frequency ... ... .. i 2 GiHz

Span . 40 MHz

RBW 300 kHz

VBW 300 Hz
(4)  Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor's 2 GHz calibration factor.

Connect the power sensor to the power splitter.

Adjust the 5G3 [ Power Levir | key for a 0 dBrn 2 0.1 dB reading on the power meter.

Pre se‘i:—‘n{ for

-
For the R3465, press t FREQ ] Ln“’m "2 1 and :l—_—?_@ mito set the preselector to 3.0
GHz.
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{7)

{8

MARKER
On the R3465/3272/3263/3463, pross [span], [5] . [mre] , [swaie] , [srcr] , [Ton |,

Delta MKR [ FIXED MKR 1
‘ alta 'and | B [oeE ]! 110 set the FIXED MKR to ON.

For each of the frequencies listed in Table 1-14, 1-15 and 1-18 (Table1-14: R3272,
Table 1-15: R3465, Table 1-16: R3263/3463) for the 9 kHz to 3.1 GHz band, do the

following:
D Set the SG3 to the listed key frequency.

@ On the power meter, rotate the CAL FACTOR switch to the appropriate power

sensor calibration factor.

@ Set the SGSkey for a 0 dBm reading on the power meter.

@ Press key on the R3465/3272/3263/3463.

® On the R3465/3272/3263/3463, press [5Gt |key and record the AMKR amplitude
in Table 1-14, 1-15 and 1-16 as the response amplitude. The response amplitude
should he less than the specification listed in the table,

MARKER ==
On the R3465/3272/3263/3463, press the | on |, {MF OFFland  [Resent] keys.
.

Measurement frequency for the R3465 is different for the following bands. Therefore,
skip steps (10) to (28) and restart from step (29). The following steps are for the
R3z72.
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[3.C to 7.5 GGHz Band (R3272 Only)]

(10}

On the R3272, press| ea |, [5], [ ], [s] and keys. Set the SG3 0

5.5 GHz.

Rotate the CAL FACTOR switch {0 the power sensor’s 5.5 GHz calibration factor on the
power meter.

On the SG3, set the power level to the power meter indicate 0dBm.
_____ e

On the R3272, press : , jmmzi | [sAcH| | | FreQ | g-m"“’ ”2-; , :F’RESE‘-E_} and

[ AUTO 1 o IR |
I 10 . e .
! PEAKING | keys. Wait for the "peaking!!"” message to disappear.
MARKER, [ Goiia MKA 1 [ FIXED MKA 1
Press [SINGLE |, |sac+~i|, i ON . jand | o] [GFE ! 10 st the FIXED MKR to
ON.

Repeat steps {8) and {9) for the 8G3 frequencies listed in Table 1-14 for the 3.0 GHz to
7.5 GHz band.
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[7.4 GHz 0 15.4 GHz Band {R3272 Only}]

{14) On the R3272, press the ,I7], [2]and keys. Set the SG3 to

12 GHz,

(15) Rotate the CAL FACTOR switch to the power sensor’s 12 GHz calibration factor on the

power meter.
(16) Repeat step (12} for the R3272.

(17) Repeat steps (8) and (9) for the 533 frequencies listed in Table 1-14 for the 7.4 GHz to
15.4 (GHz band.

[15.2 GHz to 23.3 GHz Band (R3272 Only)}

(18) On the R3272, press the| mrea |, [2], [1] and keys. Set the SG3 0 21

(3Hz.

(19) Rotate the CAL FACTOR switch to the power sensor's 21 GHz calibration factor on the

power meater.
(20) Repeat step (12) for the R3272.

(21) Repeat steps (8) and (9) for the sweeper frequencies listed in Table 1-14 for the 15.2
23.3 GHz band.

{23 to 26.5 GHz Band (R3272 Only)]

(22} On the F’;32724 press Zhe , , E] : D : and @ keys. Set the SG3

]—C—JW {0 24.4 (GHz,

(23) Rotate the CAL FACTOR switch to the power sensor's 24.4 GHz calibration factor on

the power meter.
(24) Repeat step (12) for the R3272.

(25) Repeat steps (8) and (9) for the SG3 frequencies listed in Table 1-14 for the 23 to 26.5
GHz band.
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{26} Record the maximum response amplitude from Table 1-14.

{At frequency less than 18 GHz)

Maximum Response Amplitude (<18 GHz) dBe

(27} - Record the maximum response amplitude from Tabie 1-14.

{At frequency ranging fram 18 1o 23 GHz)

Maximum Response Amplitude(<23 GHz) dBc

(28} Record the maximum response amplitude from Table 1-14.

(At frequency ranging from 23 to 26 GHz)

Maximum Response Amplitude!{ < 26.5GHz) dBc

The following steps are for the R3465.

[1.7 to 8 GHz Band (R3465 Oniy)]

-
{29) Press , | more 172 'and"%;—gi keys to set the preselector to 1.7 GHz.

L mmd e R
(30) On the R3465, press [s]and keys. Set the SG3 W] to 6 GHz.

{31) Hotate the CAL FACTOR switch to the power sensor's £ GHz calibration factor an the

power meater.

{32) On the SG3, set the power level to the power meter indicate GdBm

On the R3465, press , , vz ]

keys. Wait for the "peakingl!" message to disappear.

-
[ EREG l snr)rs, 12 ia d* AUTO
D | PEAXING |

MARKER  pommm——— ==
. . i } F!XED MKR i
Pross| sinGLe |, [sroH| | on |, | OefaMe® 1 and | ) orc]) keys to set the FIXED
..! ——————

MKH to ON.

{33) Fepeat steps (8) and (9) for the SG3 frequency listed in Table 1-15 for the 1.7 to 8 GHz

band’'s 8§ GHz center frequency.

(34) On the R34865, press ) and keys. Setthe SGS to 8 GHz.
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(35) Rotate the CAL FACTOR switch to the power sensor’s 8 GHz calibration factor on the

power meler.
{36) Repeat step (32) for tha R3485.

(37) Repeat steps {8) and (9) for the SG3 frequencies listed in Table 1-15forthe 1.7t0 8
GHz band's 8 GHz center frequency. |

{38) Record the maximum response amplitude from Table 1-15.

Maximum Response Amplitude dBe

Table 1-14 Image, Multiple and Out-of-Band Responses (R3272)

R3272 SG Response Specification
Band Center Fraq. CwW Armplitude (dBc)
(GHz) {MHz) {dBc)
8 kHz to 3.1 GHz Band 2.0 1857.2 -70
2.0 1157.2 -70
2.0 10462.8 - 70
2.0 8231.4 - 70
3.0 GHz to 7.6 GHz Band 5.5 £5342.8 - 70
5.5 11421.4 —-70
b5 17342.8 —70
5.5 23264.2 - 50
7.4 GHz to 15.4 GHz Band 12.0 12842.8 —-70
- 120 5789.3 -70
2.0 18210.7 - B0
12.0 24421.4 —~50
15.2 GHz to 23.3 GHz Band 21.0 : 21842.8 - B0
' 21.0 6718.06 - 70
210 13859.53 70
23 GHz to 26.5 GHz Band 24.4 252428 - 60
' 24.4 5783.85 - 70
24.4 11989.3 -70
24.4 18194.85 —60
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Table 1-15 image, Multiple and Out-of-Band Responses (R3465)

Ra4e5 SG Response Specificati
Band Center Freq. CW Amplitude P e(;léca 1on

(GHz) (MHz) (dBc) (dBc)
9 kHz to 3.0 GHz Band 2.0 1957.2 —~70
2.0 1157.2 - 70
2.0 10462.8 -70
2.0 8231.4 -~ 70
1.7 GHz to 8 GHz Band 8.0 6842.8 - 70
8.0 4832.1 -~ 70
8.0 3789.3 - 70

Table 1-16 Image and Multiple Responses (R3263/3463)

R3263/3463 SG Response Specification
Band Center Freq. Cw Amplitude P (dBc)
_ (GHz) (MHz) (dBc)
9 kHz to 3.0 GHz Band 2.0 1957.2 -70
2.0 1157.2 -~ 70
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1.4.13 Frequency Response

e SPECIFICATION

R3465:

R3272: Rt

H3263/3463: ——-[

+ 1.5 dB (9 kHz to 3.0 GHz) (10 dB Input Attenuator)
1.0 dB {50 MHz to 3.0 GHz)

+1.5 dB (1.7 GHz to 7.0 GHz)

+1.5dB (8.8 GHz to 8 GHz)

+1.5dB (9 kHz to 3.1 GHz)
+1.0 dB (50 MHz to 3.1 GHz)
+4.5dB (3.0 GHz 10 7.5 GHz}
+3.5dB (7.4 GHz to 15.4 GHzj
+4.0 dB (15.4 GHz 10 23.3 GHz)
+4.0 dB (23 GHz to 26.5 GHz)

+1.5 dB {9 kHz to 3.0 GHz)
£1.0 ¢B (50 MHz to 3.0 GHz)

Frequency response relative to the calibrator (30 MHz):
R3465: +3 dB (9 kHz to 8 GHz)
Raz72: +5 dB (9 kHz to 26.5 GHz)
R3263/3463: 2 4B {9 kHz to 3 GHz)

e RELATED ADJUSTMENT

YTF adjustment.

Freguency response adjustment,

® DESCRIPTION

Tha SG3 signal is fed through a power splifter to a power sensor and the
R3465/3272/3263/3463. The SG3's power level is adjusted at 30 MHz to place the displayed
signal at the R3465/3272/3263/3463 center horizontal graticule line. The power meter is placed
in RATID mode. Al each new SG3 frequency, the SG3's power level is adjusted to the center
horizontal graticule #ne. The power meter displays the inverse of the frequency response

relative to the calibrator,
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1.4  Performance Test Process

SYNTHESIZED g
SWEEPER

{0 MHz 10 MHz
EF IN -

REF OUT | na465/3272/3263/3463

RF IN

SMA-SMA .
POWER

POWER

SMA CABLE

SPLITTER

POWER
SENSOR

[—

e EQUIPMENT

Figure 1-13 Frequency Response Test Setup

Synthesized Sweeper (SG3)

Power Meter .
__power Sensor (Sensor 1)
" Power splitter -

Adapter:
 Type N to SMA

aMA {m) to SMA {m)
Cables:

e PROCEDURE

SMA, 70 cm (Two required)

(1) Zero and calibrate the power meter.

(2y  Connect the equipment &% shown in Figure 1-13.

(3) Press the key on the 833, Set the 8G3 controls as follows:

W e
Freq Step .. -
" power Level ..

-----------------------------
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' OPERATION MANUAL

1.4 Performance Test Process

PRESET </
(4)  On the R3465/3272/3263/3463, press the | I and I lkeys
Center Frequency ..... PP e 30 MHz
CF SteD v it 100 MHz
SPAN -5 MHz
Reflevel ... . . ... ... .. i .. -5 dBm
dB/div. L. 2 dB/div
RBW 300 kHz
VBW e [P 100 Hz
Trace Detector ......... ... ... 0iiiveniii. ... Posi
* MARKER ooy --;;**;
{5) Press ; Eﬂ‘i__iand ;@j““ { keys to set the CONT PEAK to ON.
(6) Adjust the SG3 POWER LEVEL for a MKR amphtude reading of ~ 10 dBm *0.09 dB.
(7) Press the switch on the power mater.
{Frequency Hesponse (93485/3272/3263/3463 9 kHz to 3. 0 GHz Band)}
y
g ( :
(8) .Set the sea to 100 MHz. iy
| S | "'—'I"“""
(9) For the R3465, press E—i‘i i’f 'and {&‘ge‘%'to set the preselector to 3.0
GHz. ;.
{10) On the R3465/3272/3263/3463, press L] [e] . [e] and keys.
{11} Adjust the SG3 POWER LEVEL for an A3465/3272/3263/3463 MKR amp!ttude reading of
~10 dBm * 0.09 dB.
(12) Record the reverse sign value of the power ratio displayed on the power meter in Table
1-17. |
C(
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1.4 Performance Test Process

{13} On the S(3, press the and up keys
On the R3465/3272/3263/3463, press the and |;ﬂakeg.fs
At each new frequency, repeat steps (11} and (12), roiatmg the CAL FACTOR switch to

the power sensor's calibration factor.

[Frequency Response (R3465: 17.7 to 7.0 GHz Band) (R3272: 3.0 to 7.5 GHz Band)]

' g ‘ r

{(14) For the R3465, press ,' 1 more 172 bnd ",to set the preselector to 1.7

. | SR B L peoegar e yriegeir)
GHz. - :

(15) On the R3465/3272, press - E} D [¢] and [ar:] Mkeys
' ' (. []. . for R3272)

 (18) Setthe SG3[W ] to 1.8 GHz. @1 GHz for R3272)

. T r
(17) On the R3465/3272, prss IsncHI [Frea |7, jmoet? L ip“ES_E“E‘and
-

- keys.

Wait for the “peakingi!‘; message to disappear.

: {*i8) Adjust the SG3 POWER LEVEL for an R3465/3272 MKR ampt;tude read:ng of —10 dBm
#0.08 dB. Lo

(19) Record the reverse sign value of the power ratio displayed on the power meter in Table
1-18 and 1-18. ' | ' |

{20) On_ the 3G3, press them and up keys
On the H3465/3272, press the rm—:a and % keys.
At each new frequency, repeat steps (17) through (19}, rot_ating the CAL FACTOR swiich

to the power sensor’s calibration factor.
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1.4 Performanceg Test Process

(Fraquency Response (R3485: 6.9 to 8.0 GHz 8and)\(R3272: 7.4 to 15.4 GHz Band)]

(21) On the R3465/3272, press [ Feza |, . 7], [[]. [o] and {ere] keys.
. D E] for R3272)

r “1
Press mand '&STiPN ! to setthe CF STEP to MNL.

Press . [(ﬂ . El and keys.

(22) Set the SG3 ﬂ to 7.0 GHz (7.5 GHz for R3272) and to 200 MHz.

Fﬂ lmare 1.'21 rPF!ESELEI {- AUTG —1
(23) On the R3465/3272, press [soA] , [ FREa i Jand | plnans | | keys.

Wait for the ¥ peakmg!!" ‘message to dtsappear

(24) Adjust the SGS POWEHR LE\!EL for an F3465/3272 MKR ampistude reading of — 10

dBm 1 0.09 dB.
' (25) Record:ng the reverse sign valug of tha power ratio d:spfayed on the power meter in ‘ { (
Table 1-20 and 1-21. -

(26) On the SG3, prass the - and up keys.
On the R3465/3272, press the and @ keys.
At each new frequency, repeat steps (23) through {25), rotating the CAL FACTOR

switch to the power sensor's cafibration factor.

[Frequency Response (R3272: 15.2 to 23.3 GHz Band)}

(27) On the R3272, press A sl 1 [4]and keys_ :

(28) Set the SG3[owW] t0 15.4 GHz.

T r
(29) On the R3272, press. @ * more 12 ‘ . 'PF"ES&LE ' and ip&“;ga 'keys.

Wait for the “peaking!l” message to dasappear
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1.4 Perfdrmance Test Process

{30) Adjust the SG3 POWER LEVEL for an R32?2 MKR arnplitude reading of — 10 dBm
+0.09 dB. ' ' - :

'(31) Record the hegativ_e value of thé power ratio displayed on the power meter in Table 1-

22,

- {32) On the SG3, press Ehe m and up keys.

On the R3272, press the FREQ d@ keys.
At each new frequency, repeat steps (28) through (31), rotating the CAL. FACTOR switch

to the power_ sensor's calibration factor.

[Frequenc:y Response (R3272:23 to 26.5 GHz Band)}

(33} On the Fi3272 press m . . [:] m and E keys

(34) Set the SG3 - 10 23.4 GHz.

. ' : AT r -
(35) On the R3272, press ISRGHI | FREQ l lmOf- L, {:HESELE Yand LPQAU;?QG_E keys.

Wait for the “peakingl!“message.fo. d|sappear

{36) Adj.ust the sweeper POWER LEVEL for an R3272 MKR .amp!itude reading of -~ 10 dBm
+0.09 dB. ' o : '

(37) Record the reverse sign value of the power ratio displayed on the power meter in Table

1-23. -

(38) On the SG3, press the and up kéys.

On the R3272, press the and [‘\T.m.] keys.

At each new frequency, repeat steps {35) through (37}, rotéting the CAL FACTOR switch

- to the power sensor's calibration factor.
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1.4 _Performance Test Procass

[Test Resuits] ' o [

 {40) Freguency Respons':e (R3465/3272/3263/34SS:9 kHz to 3.0 GHz Band)

(41)

@ Enter the most pasitive number from Table 1-17, Power Meter Reading : dB
The absalute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-17, Power Meter Reading:_. dB
The absolute value of this number should be less than 5 dB.

@ Subtract @ from ®: | ' dB
The result should be less than 3 dB. '

Frequency Response (R3465/3272/3263/3463:50 MHz to 3.0 GHz Band)

(D Enter most positive number from Table 1-17, Power Mater Fteadmg within the range of
100 MHz to 3.0 GHz frequency: . d8s

. @ Enter most negative number from Table 1- 17 Power Meter Reading Wlthtn the range of

(42)

100 MHz to 3 0 GHz frequency _ dB
_ @ Subtract @ from (B ' L o ' . ‘ dB ;‘(
~The result should be less than 2 dB — . { :

Frequency Response (R3465: 1.7 GHZ 16 7.0 GHz ‘Band)’
‘ {R3272: 3.0 GHz to 7.5 GHz Band)
@ Enter the most positive number from Table 1-18 and 1-19, Power Meter_ Reading:

di

The absoclute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-18 and 1-18, Power Meter Reading:
The absolute value of this number should be less than 5 dB. '

@ Subtract @ from ©: _ ' dB
The result should be less than 3 dB.
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1.4 Performance Test Process

(43) Frequency Response (R3465:6.9 to 8 GHz Band){R3271:7.4 to 15.4 GHz Band)

@ Enter the most positive number from Table 1-20 and 1;21, Power Meter Reading:

The absolute value of this number should be less than 5 dB.

dB

@ Enter the most negative number from Table 1-20 and 1-21, Power Mster Reading:

The absolute value of this number should be less than 5 dB.

@ Subtract @ trom @:
The resuit should be less than 7 dB (R3465:3 dB).

Frequency Response (R3272:15.2 to 23.3 GHz Band)

@ Enter the most positivé number from Table 1-22, PoWer Meter Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-22, Power Meter Reading:

The absolute value of this number should be less than 5 dB.

@ Subtract @ from D:

{48)

- (D Enter the most pousitive number from Table 1-23, Power Meter Reading:_

~ The result should be fess than 8 d&.

Frequericy Response (R3272:23 to 26.5 GHz Band)

The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-23, Power Meter Reading:

The absolute valus of this number should be less than 5 dB.

@ Subtract & from @
- The result should be less than 8 dB.
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1.4 Performance Test Process

Table 1-17 Frequency Response.

(R3465/3272/3263/3463 . 9 kHz to 3.0 GHz Band) i
Column 1 Column 2 Column 3
Frequency Power Meter CAL Factor

{MHz) Reading {dB) Freq. (GHz)
100 0.05
200 0.05
300 0.05

"400 0.05
500 0.05
600 0.05
700 0.05
800 0.05
900 0.05

1000 - 1.0

1100 1.0

1200 1.0

1300 1.8

. 1400 1.0

1500 - 1.0

1600 - 1.0

1700 1.0

1800 1.0° ;

1900 1.0 .

2000 2.0 -

2100 2.0

2200 20

2300 2.0

2400 2.0

2500 2.0

2600 2.0

2700 2.0

2800 2.0

2800 2.0

3000 . 3.0
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1.4 Perférmance Test Process

Table 1-18 Frequency Response (R3465 : 1.7 GHz to 7.0 GHz Band)

Column 1 Column 2 Column 3 Column 1 Column 2 Column 3
Frequency ' | Power Meter |CAL Factor Frequency | Power Meter | CAL Factor
{GHz) Reading (dB) | Freq. (GHz) {GHz) Reading (dB) { Freq. (GHz)
1.7 1.0 - 5.9 5.0
1.8 1.0 . 6.0 6.0
1.9 1.0 8.1 6.0
2.0 2.0 6.2 6.0
2.1 2.0 6.3 6.0
2.2 2.0 5.4 8.0
23 - 20 6.5 6.0
24 2.0 6.6 6.0
2.5 2.0 8.7 - 6.0
2.8 2.0 6.8 6.0
2.7 2.0 8.9 8.0
2.8 2.0 7.0 7.0-
2.9 2.0
3.0 3.0
3.1 |30
3.2 ~ 3.0
3.3 3.0
3.4 3.0
—3.5— ~-30—- .
38 3.0
3.7 3.0
a8 3.0
3.9 3.0
4.0 4.0
4.1 4.0
4.2 40
4.3 4.0
4.4 . 4.0
45 4.0
48 4.0
4.7 4.0
4.8 4.0
43 4.0
5.0 5.0
5.1 5.0
B2 5.0
53 5.0
.54 5.0
R 5.0
B8 5.0
57 5.0
5.8 5.0
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1.4 Performance Test Process

Table 1-19 Frequency Response
{R3272 : 3.0 GHz to 7.5 GHz Band)
Column 1 Column 2 Column 3
Frequency Power Meter CAL Factor

{GHz) Reading (dB) Freq. (GHz)

3.0 3.0

3.1 3.0

3.2 3.0

3.3 3.0

3.4 3.0

3.5 3.0

3.6 3.0

3.7 3.0

3.8 3.0

3.9 3.0

4.0 4.0

4.1 4.0

4.2 4.0

4.3 4.0

4.4 4.0

4.5 4.0

4.6 4.0 .
4.7 - 4.0 - :
e i
4.9 40 !
58 50

5.1 5.0

5.2 8.0

53 5.0

5.4 5.0

5.5 5.0

5.6 5.0

5.7 5.0

5.8 5.0

5.9 50

8.0 5.0

6.1 8.0 .

6.2 6.0

6.3 6.0

6.4 6.0 -

6.5 6.0

6.8 6.0

6.7 - 8.0

6.8 6.0

6.9 8.0

7.0 7.0

7.1 7.0

7.2 7.0

7.3 7.0 (
7.4 - 7.0 o
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1.4 Performance Test Process

Table 1-20 Frequency Relsponse
{H3465 : 6.9 GHz to 8 GHz Band)

Table 1-21

Frequency Response
(R3272 : 7.4 GHz to 15.4 GHz Band)

Column 1 Column 2 Column 3 Column 1 Column 2 Column 3

Frequency | Power Meter | CAL Factor Frequency Power Meter | CAL Factor -

{(GHz) Reading (dB} | Freq. (GHz) (GHz) Reading (dB) | Freq. {GHz)
6.9 6.0 7.5 ' 7.0
7.1 7.0 7.7 7.0
7.3 7.0 7.9 7.0
7.5 7.0 8.1 8.0
7.7 7.0 8.3 8.0
7.9 7.0 8.5 8.0
8.7 8.0

- 8.3 . 8.0 -

- a1 9.0
9.3 8.0
8.5 9.0

9.7 9.0
9.9 - 9.0
101 10.0
10.3 10.0
10.5 10.0
10.7 - 10.0

10.8 - 10,0

- 114 e e

113 11.0
i1.56 11.0
1.7 11.0
11.8 11.0
12.1 12.0
12.3 12.0
12.5 12.0
12.7 2.0
12.9 - 12,0
13.1 13.0
13.3 13.0
135 13.0
13.7 13.0
13.9 13.0
14.% 14.0
14.9 14.0
14.5 14.0
14.7 14.0
14.9 14.0
5.1 -15.0
15.3 15.0
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1.4 Performance Test Process

Table 1-22 Frequency Response

(R3272 : 15.2 GHz to 23.3 GHz Band) = .
Column 1 Column 2 Colurmn 3
Frequency Power Meter CAL Factor
{GHz) Reading (dB) Freq. (GHz)
15.4 15.0
15.6 15.0
15.8 15.0,
16.0 16.0
16.2 16.0
16.4 16.0
16.6 16.0
16.8 16.0
17.0 17.0
17.2 17.0 .
17.4 17.0
17.6 17.0
17.8 17.0
18.0 18.0
18.2 18.0
18.4 18.0
- 18.8 18.0 7
18.8 18.0 I8
18.0 18.0 ' (
19.2° 19.0 f
19.4 18.0 E
19.5 18.0
19.8 19.0
20.0 20.0
20.2 20.0
20.4 20.0
20.8 20.0
20.8 20.0
21.0 21.0
21.2 21.0
214 21.0
218 21.0
218 21.0
220 22.0
920 22.0
294 22.0
22 6 22.0
2998 22.0
29.0 ~23.0
23.2 23.0°
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1.4 _ Performance Test Process

Table 1-23 Frequency Response
- (R3272 : 23 GHz to 26.5 GHz Band)

Column 3

Column 1 Column 2

Frequency Power Meter . CAL Factor
{GHz) Reading (dB) Freq. (GHz)
23.4 23.0
23.6 23.0
23.8 23.0
24.0 -24.0
24.2 24.0
24.4 24.0
24.6 24.0
24.8 24.0
25.0 25.0
25.2 25.0
25.4 25.0
25.6 25.5
25.8 25.5

- 2B.0 268.0
26.2 . 2B6.0
26.4 26.0
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1.4 _Performance Test Process

1.4.14 IF Gain Uncertainty | R | (
e SPECIFICATION S | |
_ CMPx 7o prs J0E
IF Gain Uncertainty: o | ' ‘
< 10.5 dB, reference levels 0 dBm to — 50 dBm with 10 dB input aftenuation

¢ RELATED ADJUSTMENT
[F amplitude adjustment.

s DESCRIPTION -
This test measures IF gain error in resolution band width 10 kHz and 3 kHz. The input signal

level is decreased as the spectrum analyzer's reference level is decreased (IF gain increased).
Since the signal level is decreased in precise steps, any error between the reference level and
the signal level is caused by the analyzer's IF gain. The Synthesized Level Generator is
phase-iooked to the analyzer's 10 MHz reference.

BNC CABLE
: - - . 10 MHz REF |
SYNTHESIZED R3465/327 3/3463 1 ‘
10 MHzREF [ EVEL GENERATOR 723263/3483 yunouT {,(
R ) - |
f
0 ® RF IN
{ BNC CABLE | J
Figure 1-14 [F Gain Uncertainty Test Setup
¢ EQUIPMENT
Synthesized Level Generator (SG4)
Cables: _ -
BNC, 150 cm (Two required)
(
(
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14 Perfofmance Test Process

~-e. PROCEDURE
(1) Connect the equipment as shown in F"xgure 1-14.
| (2) Set the SG4 controls as follows:

Frequenf:y e e teesia.. o 30 MHz
Amplitude '

ellnk
{3) Onthe R3465/3272/3263/3463 press the | |and| ikeys and set the contmls

as follows:
Center FIequenty . ......eveesnecennnn 80 MHz :
Frequency Span' i . e oo BHz Jbnz oR 5E é’ff s
REFLEVEL ............... e 0dBm  f /70 [ £eE e A)
dBMdiv ... o e e e 1 dB/div _
VBW e ac e 1Hz

CRBW L, DT 10 kHz
Trace Detector ....................... Posi

.. (4} -Set the gutput level of the SG4 to the va¥ue 5 dB lower than the F13465/3272!3263.’3463
* reference level.

—(5) —After several sweeps-in the R3465/3272/3263/3463,-press the - —| sWGLE | and:-[shCH|..
keys to read the data on the screen and record it as the raeference value. Then, press

MARKER =~ pow====q  pe==-c==-
the , i“e“a MKR 'aad 1%“&}10 st the FIXED MKR to ON.

{8) Lower the SG4 level and the R3465!3272/3263!3483 reference level by 1 dB.

Press [snace [icey.

(7) Pressthe key to read the marker level on the screen and record it in Table j' o
- 24, S . T

(8) Repeat steps {6) and (7) untii the 8764 is lowered 10 10 dB

{$) Lower the SG4 level and the R3485182?2/3263f’3463 reference tevel by ‘10 dB.
A{10) Press the M ‘key to read the data on the screen and record it in Table 1-24.
(11) Hepeat steps and {10) until the 884 is iowered to 50 dB.

(12} Repeat steps (2) to (11) above for the R3465/3272/3263/3483 resolution band width 3
kHz. For resolution band wsdth 3 kHz record the result in Table 1-25..
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1.4 Performance Test Process

Table 1-24 IF Gain Error (RBW =10 kHz,. 1 dB/div. )

Reference value {dBm)
R3465/3272/3263/3463 sG4 A Marker o
~ Reference Level (dBm) Level Specification
. {dBm) (dB)
0 -5 0 (Ref.) -
—1 -6 ' +0.5dB
-2 -7 +0.5 dB
-3 -8 +0.5 dB
—4 -9 +0.5dB
—5 -10 +0.5dB
—6 -11 +0.5 dB
—7 -12 +0.5 dB
- -13 +0.5 dB
-9 -14 +0.5 dB
-10 15 +0.5 dB
—20 -25 +0.5 dB
~30 -35 +0.5dB
—40 -45 “+05d8
~50 -55 +0.5 dB

()

'C,
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L 1.4 _Performance Test Process

Table 1-25 IF Gain Error (RBW =3 kHz, 1 dB/div.)

Reference value (dBm)
R3465/3272/3263/3463 564 A Marker =
Reference Level (dBm) Level Specification
(d8m) (dB)
0 -5 " 0 (Ref.) -
-1 -8 o +0.5d8
-2 7 | | £0.5 dB
-3 - 1 8 | . £05dB
-4 e £0.5 dB
-5 : _ ~10 o " +05dB
-6 B Y S £0.5 dB
~7 2 | £0.5 dB
—~8 1 .13 +0.5dB
-9 .14 . . £0.5dB
—10 SRS T- T B £0.5d8B
—~20. .25 o  $05dB
30 - 35 : | x05dB
-40 | 45 . .| to5d8
- —50 -55 .-} t05dB
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1.4.15 Scale Fidelity
e SPECIFICATION

Log Scals Fidelity: +0.2 dB/1 dB,

1.4 _Performance Test Process

+1 dB/10 dB to a maximum of * 1.5 dB over 0 to 80 dB range.

Linear Scale Fidelity: < % 15% of reference level

® RELATED ADJUSTMENT
i amplitude adjustment.

s DESCRIPTION

This test measures display accuracy for 1 dB, 10 dB log scales, X1 linear scales. All scales
are measured with 0 dBm reference signal. Figure 1-15 illustrates the measurement system of
this test. The Synthesized Level Generator is phase-locked fo the 10 MHz reference source of

the spectrum analyzer.

N ' ' 10 MHz REF .
10 MHz SYNTHESIZED . R3485/3272/32B3/3463 liNJOUT . S
o o T
- RF IN
. ENC BNC J
- CABLF CABLE
Figure 1-15 Scale Fidelity Test Setup

e EQUIPMENT

Synthesized Level Generator (8G4)
Cabies: '
“BNC, 150 cm (Two required)
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14_Performance Test Process

* PROCEDURE
(1) Connect the equipmént as shown in Figure 1-15.

(2) Set the SG4 controls as follows:

- Frequency ....... A 30 MHz
Amplitude . ... .. ~ 0dBm
: ' SHIET ' PRESET . '
{3) On the R3465/3272/3263/3463, press the | == |and | | keys and set the
controls as follows: | S ' | ' '
Center Frequency ............ e 30 MHz
COFreg Span L e 0 Hz.
CReflevel (.. L i 0 dBm
RBW e e e 3 kHz
VBW ....... s DU 1 Hz
ABAIV o e . 1dB/div
Trace Detector e e Posi
ARKER

(4) On the R3465/3272/3263/3463, press the | on |,

(1 dB/div Log Scale]

(5) On the SG4, adjust the amplitude until the R3465/3272/3263 marker reads exactly 4.00
dBm. '

FORMAT [ ———— haln' B e T
(6) On the R3465/3272/3263/3463, press the [i_] , ) Tee 11 TaeeB

- - ' | DU P 4
\ StoreB ¢
and + "0 ¢ keys.
SRR S 4
MARKER o R I shalnlatuiel -
(7} On the R3465/3272/3263/3463, press the , }moels L ] mare 213 i
. - [P K] e
————————————— [ | uinbeiaity | | | | R
| Trace MKR 1 1 more 3/3 I { Delta MKR 1 & more M3 1 1 more 2/3 1 [ Trace MKR 1 K
W 1,1 b, P 1, 1 tand © g, 1 KEYS.
I AL AP [ IS R TS Sl WS, 4 b 4 LY 4

(8) On‘the R3485/3272/3263/3463, press the [ swete | key.
{9) Lower the 8G4 ievel by 1 dB.

(10) On the R3465/3272/3263/3463, press the [ sneLe | key.
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1.4 _Performance Test Procass

{11) Record the Delta marker level in the Actual column in Table 1-28. Calculate the
incremental error accord:ng to the following equation and record the result in the
Incremental Error column in Table 1-26.

Incremental error = (Current Delta marker Iévei) - {Previous Delta marker level) + 1 dB

(12) Repeat steps (9) to {11) until the SG4 level is set to the value 10 dB lower than the
initially set level,

{10 dB/div Log Scale]

, : | 7 o= "
(13) On the R3465/3272/3263/3463, press the [repeat|, [ieve |, Lds/div  and : 10 dBidiv |
keys. L d N N

(14) Set the SG4 leve! so that the R3465/3272/3263/3463 marker indicates just 0.00 dBm.

FORMAT L s oy it 5"
{15} On the R3465/3272/3263/3463, press the [:] .} Tmee i1 Teaced |
Lo R 1
e mmm
and | S°°® ! keys
bom e 4 _
' ' MARKER [ moe 13 {1 more 23 1
(16) On the R3465/3272/3263/3468 press the ﬂ CoL jE] i
TR e B £ o B s I e O
L Move o L A IR I I R 3 L. Move |

(17) Lower the SG4 level by 10 dB.
(18) On the R3465/3272/3263/3463, press the key.

(19) Record the Delta marker level in the Actual column in Table 1-27. Caleulate the
incremental error from the following expression and record the result in the lncremental
Error column in Table 1-27.

Incremental error = (Current Delta marker level) - (Previous Delta marker level) + 10 dB

(20)' Repeat steps (17) to (19) until the frequency synthesizer level is set to the value 80 dB
lower than the initially set level. -
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Table 1-26 1 dB/div. Log Scale Fidelity (RBW =3 kHz)

1.4 Performance Test Process

Input Signal d3 from Marker Lev
pLeveEg Reference O M ke irgc;:(e):ngg;i[
{dBm, nominal) | Level (nominal) | Min. {(dBm) | Actual (dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ret.)
-1 - —1.2 —0.8
~2 ~2 —2.4 1.6
-3 -3 —3.6 —2.4
~4 —4 —~4.8 —3.2
——5 -5 ~6.0 - 4,0
-6 ~6 7.2 —4.8
-7 -7 —8.4 —58
-8 -8 —a.5 ~B8.5
-9 ~9 ~10.5 ~75
-10 —10 ~-11.5 —8.5
‘Table 1-27 10 dB/div. Log Scale Fidelity (RBW =3 kHz)
Input Signal ' 7 dB from A Marker Level Incremental
Le_ve! ‘ : Referenc,:e : ‘ : ‘ " Error (dB)
{dBm, nominal}_{.Level {nominal)..|_Min. (dBm)__| Actual (dBm) | Max. (d8m} | . S
0 0 0 0 (Ref.) 0 0 (Ref.)
—10 . =10 —1t -8
=20 —20 - —21.5 -185 |
—~30 -30 —31.5 —285
—40 40 —41.5 —38.5
—50 —50 —51.5. ~48.5
—B60 ~B0 —~61.5 —58.5
—70 —70 —71.5 —868.5
. —B0 -~ 80 -81.5 ~78.5
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" 1.4 Performance Test Process

[Linear Scale} C ' ' (.
{21) Set the SG4 as follows:

FIEQUENCY . evvvv. .- DU e L.... 30 MHz

Amplitude ... e 0 dBm
‘ : SHIFT PRESET ) :
(22) On the R3465/3272/3263/3463, press the | == |and | | keys and set the

controls as follows:

Conter Freq . ...v i e iinvaonnananansanossns 30 MHz

FregSpan . .....iiiiniineenan e e e 0 kHz

Reflevel .......... e 0 dBm

BBW .ot i ieieaee.. 3kHz

VBW . it ittt i e et 1 kHz

Trace Detector «....oeveeerenns eeae e, Posi
3 ' prmm——— 1 r—n

(23) On the R3465/3272/3263/3463, press the |LEveL |, | LINEAR fand  [X1] keys to select
' = : MARKER . o
the linear X1 mode. Then, press the - key. _ _ é

(24)_Precisely set the SG4 level to.the RI465/3272/3263/3463 reference level while reading.
the marker level on the screen. ' :

(25) On the R3465/3272/3263/3463, press the key to set the single sweep mgde.

(26) Read the level value displayed on the SG4 and set the value as the reference vaiue
(Ref). Then, set the frequency synthesizer level to the value 0.92 dB lower than the

roference value.

(27} On the R3465/3272/3263/3463, perform single sweep, read the marker level and record

it in Table 1-28.

(28) Set the 5G4 level as shown in the Input Signal Level column in Table 1-28 sequentially
and repeat step (27) for each. '
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' 1.4 Performance Test Process

Table 1-28 Linear Scale Fidefity (X1)

Input Signal Level Div. from | - A Marker Level
— Reference [ -
(dB, nominal) | (mV, nominal) Level Min. (mV) Actual (mV) Max. (mV)
0 (Ret.) 223.6 0 223.6 223.6 (Ref.)’ 223.6
- ~0.92 201.24 1 167.7 - 234.8
—-1.94 178.88 2 - 145.3 - 212.5
—3.10 156.52 3 122.9 o 190.1
—4.44 ] 134.18 4 100.6 - 167.7
—~6.02 111.8 5 782 1454
—7.96 89.44 6 559 . 122.0
—10.46 67.08 7 335 | B 100.7
—-13.98 44,72 8 11.1 ' ‘ 78.3

1-83



1.4 Performance Test Process

1.4.16 Input Attenuator Accu
® SPEC[FICATiOVN‘
Input attenuator accuracy (ref

erenced to 10 dB input attenuation, for 20 to 70 dB settings):

H3465:. - Skkz {0 8

racy

GHz: < *1.1dB/10 dB step to a maximum of +2.0 dB

- 9kHz to 12.4 GHz: < +1.1 dB/10 dB step to a maximum of 2.0 dB

R3272: 12.4 GHz to 18 GHz: < +1.3 dB/10 dB step to a maximum of *2.5 di3

18 GHz to

R3263/3463: SkHzto 3

» RELATED ADJUSTMENT

26.5 GHz: < #1.8dB/10 dB step to a maximum of 3.5 dB

GHz: < £1.1dBM0 dB step to a maximum of +2.0 dB

There is no related adjustment procedure for this performance test.

® DESCRIPTION

This test measures the input attenuator's switching accuracy over the full 70 dB.
The number of frequency measured points is one point at 4 GHz for the R3465, one point at
1.5 GHz for the R3263/3463 and three points at 4 GHz, 15 GHz and 18 GHz for the R3272.

__The synthesized sweeper is phase-locked to the spectrum analyzer's 10 MHz reference. The -

input attenuator switching accuracy is referenced to the 10 dB attenuator setting. Step- to-step
accuracy is calculated from switching accuracy data,

ML l oMacREE 10 Mfggﬁil R3465/3272/3063/3463
7 % RFIN -
' { SMA CABLE J

& EQUIPMENT
Synthesizad Sweaper (SGE}
-Cables:
BNC, 150cm
SMA, 70cm

Figure 1-16 Input-Attenuator Switching Accuracy Test Setup
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1.4 Performance Test Process

¢ PROCEDURE

M

£ gain uncertainty is measured when the resolution bandwidth is ‘set to 3kHz and the
rosult is filled in on the IF Gain uncertainty of Table 1-28.
For the test method, refer to “1.4.14 IF Gain Uncertainty”.

Measure IF gain uncertainty when the resolution bandwidth is set to 3 kHz before doing this test.
IF gain uncertainty is included in the measurement result because of iF gams changmg and
rmeasuring in this test. '

CAUTION

@
(3)

{4)

Connect the equipment as shown in Figure 1-16.,

Set the SG1 controls as fallows:

Frequency (for the R3485/3272) ......... 4 GHz
: {for the R3263/3483) ......... 1.6 GHz .
Amplatude SR S .. B dBm.

On the RB465/3272/3263/3463 press tha [ |and | | keys .and set the
controls as follows:

(5)

6)

Center Frequency (for the R3485/3272) . . ev.. 4GHz

. {for the R3263/3463) ..... 1.5 GHz
Froquency Span . ... ....eseesenn i 10 kHz
RefLeveE.‘........; ................ - 0dBm
GBIV o oveenaiaaaens U 1 dB/div
RBW ..... R ... 3kHz

Trace Defector « v.ceeveeaneaeeans e " Posi

On the SG4, adjust the POWER LEVEL to the vaiue 5 dB lower than the
R3465/3272/3263/3463 reference level. ' : : S

On the R3465/3272/3263/3463, press the key.

Press the key, read the MKR level and record it in Table 1-29 as the reference
value. o - ' ' '

On the R3465/3272/3263/3463, press the ‘AT'E' land ‘A'keys to set the ATT

© AUTO to MNL.
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‘ 1.4 Performance Test Process

(8) Press the key.
() On the R3465/3272/3263/3463, press the  [Swaiz] key,.

Press the key, read the MKR level. The marker le
from the reference value measure in the (6).
IF gain uncertainty measured in the (1) is subtracted from the value,

vel measured here is subtracted

Records it in Tab_te 1-29 as Actual MKR Reading. 7

Actual MKR Reference value Marker level iF gain uncertainty
Rgm(; = [measuredin the | . I measured in - measured in the
= (6) the (9) i

(10) Repeat steps (7) through {8} for the remaining R3465/3272/3263/3463 ATT setting listed
in Table 1-29. . -

. (1) Calculate the step-to-step accuracy as described in the following steps and record the
results in Table 1-29. Step-to-step accuracy should be within the limits shown in Table
1-29,

. [Step-to-Step Accuracy Calculation] -
(12) For the 20 dB ATT setting, switching éccuracy becomes step-to-step accuracy.

(13} For the 30, 40, 50, 60 and 70 dB ATT settings, subtract the 10d8 down ATT switching
accuracy from the current ATT switching accuracy.

(14) Center Frequency is changed to 15GHz and 18GHz and the operations in {2) to (13) are
executed for R3272. Fill in the value measured in the (1) when Center Frequency is
4GHz (1.5 GHz for the R3263/3463) on the IF Gain Uncertainty Table 1-29.
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1.4 Performance Test Process

Table 1-29 Input Attenuator Accuracy

1-87

[R3465] Center Frequency: 4 GHz, Reference value ___dBm
3465 £ Gain | . IF Gdin Switching Accurécy : Step-to-Step Accuracy
Attenuator (dB) Uncertainty :
{d8) {dB) - Min. {dB) Actual {dB) | Max. (dB) | Actual (dB) Spec. (dB)
10 0 0 _ 0 (Ret.} | O (Ret} 0 (Ref.) | 0 (Ref) 0 {Ref.)
20 10 -2 +2 o xia
30 20 -2 +2 1.1
40 30 -2 +2 +1.1
50 40 2 42 11
80 50 -2 +2 £1.1
70 - 60 -2 +2 1.1
[R3272] Center Frequency: 4 GHz, Reference value____dBm
R3272 - . IF Gain Switching Accuracy Step-to-Step Accuracy
- | IF Gain .
Attenuator (dB) Uncertainty
(dB) : {dB) ‘Min. (dB) | Actual (dB) | Max. {dB) | Actual (dB) | Spec. {dB)
10 o 0 0 (Ref) | 0(Ref} 0 (Rel.} 0 (Ref.) 0 (Ref.)
1 20 10 - 2 : 2 . +1.1
30 20 -2 +2 +1.1
£ ) 30 -2 2 11
50- 40 -2 +2 1.1
60 - 50 -2 . *2 1.1
= 70— 60— - - 2 AR
o [R3272] Center Frequency: 15 GHz, Reference value dBm
R3272 . IF Gain Switching Accuracy Step-io-Step Accuracy
iF Gain .
Attenuator (dB) Uncertainty
{dB) {dB) Min. (dB) Actual (dB) | Max. (dB) | Actual (dB) | Spec. {dB)
10 0 0 0 (Ref.) { 0O (Ref.) 0 {Ref.) 0 {(Ref.} 0 (Ref.}
20 10 2.5 : +25 ' £1.3
30 20 2.5 +2.5 1.3
40 30 25 +2.5 S 1.3
50 - 40 2.5 +2.5 +1.3
&0 50 -2.5 +2.5 +1.3
70 60 -2.5 . : +2.5 B E . i‘i.SH_
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1.4 _Performance Test Process

Bm

0y (
{cont .) (\{ .

[R3272] Center Frequency: 18 GHz, Reference value d
R3272 F Gain IF Gain ‘Switching Accuracy Step-to-Step Accuracy
Attenuator (dB) Uncertainty .
(dB) {dB}) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. {dB)
10 0 ] 0 (Ref.) | @ (Ref.) 0 (Ret.} 0 (Fetf.} 0 (Ref.)
20 10 -3.5 +3.5 ' 1.8
30 20 -3.5 +3.5 £1.8
40 30 -3.5 +3.5 1.8
50 40 -3.5 +3.5 +1.8
60 50 -3.5 +3.5 +1.8
70 60 -3.5 +3.5 £1.8
[R3263/3463) Center Frequency: 1.5 GHz, Reference value dBm
R3263/3483 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain s
Attenuator (dB) Uncertainty —
(dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref) | 0(Ref.) 0 (Ref.) 0 (Ref.) (Ref.)
20 10 : -2 - ’ +2 : 1.1
30 20 -2 +2 1.1 '
40 30 -2 : +2 +1.1 -
50 40 -2 ’ +2 £1:1 <
. 80 | 50 | -2 2 £1.1 4
m——— ?G [ — - —80 ------------ . ————r ,7*%_._.;2_--“ A T e = e ‘7+72 T— i 1,1 ‘_ .
! 1{(;:
1-88 Sep 20/98



1.4 Peorformance Test Process

1.4.17 Calibration Amplitude Accuracy -
. .o SPECIFICATION.
_ Amplitude: -10dBm +0.3dB

o RELATED ADJUSTMENT
Calibration amplitude adjustment.

' ¢ DESCRIPTION _ _
The amplitude accuracy of the CALOUT signal are checked for ~ 10 dBm £0.3 dBm. -

R3465/3272/3263/3463

CALOUT
N-BNG |

SENSOR B METER

5

Figure 1-17 Calibration Amplitude Accuracy Test Setup
& EQUIPMENT

Power Mater
_Power Sensor (Sensor 2)

- o PROCEDURE
(1} Connect the equipment as shown in Figure 1-17.

“2) P_réss the power sensor zero of the power meter and calibrate the power sensor. Enier
- the power sensor’s 30 MHz cafibration factor into the power meter,

{(3) Connect the power sensor via an N(f) - BNC{m) adapter directly to the CALOUT.
connector. Read the power meter display. The power level should be within the fo%lowin_g
timits (£ 0.3 dB): : ' Actual '

-10.3dBm= < -9.74dBm

1-89 Sep 20/96



1.5 ChecklistiData Form

1.5 Checklist/Data Form
File No. Description :___SPEGTRUM ANALYZER oo
UUT MFR ADVANTEST CO. 1D No.
Model R3465/3272/3263/3483 Date
Table 1-30 Performance Test Record (1af 11)
Results
Pb? ra. Test Description o
o Min. Actual Max.
1 Frequency Readout A'ccuracy
and Frequency Counter Marker
Accuracy
1.8 GHz CENTER FREQ
1 MHz SPAN 1.4599888 GHz 1.500012 GHz
10 MHz SPAN 1.49958 GHz 1.50042 GHz
50 MHz SPAN - 1.49784 GHz 1.50216 GHz-
100 MHz SPAN 1.4958 GHz . 1.4042 GHz
2 GHz SPAN 1.419 GHz | fz;:»/' 1.581 GHz
" 6.0 GHz CENTER FREQ o - _
1 MHz SPAN 4.999987 GHz 5.000013 GHz ?
10 MHZ SPAN 14.99958 GHz . 5.00042GHz | 1/
- 50 MHz SPAN— ""4,99784 GHz "8.00216 GHz - [T
100 MHz SPAN 4.9958 GHz 5.0042 GHz
2 GHz SPAN 4.918 GHz 5.081 GHz
<R3272 ONLY >
11.0 GHz CENTER FREQ
1 MHz SPAN 10.992987 GHz 11.000013 GHz
10 MHz SPAN 10.99958 GHz 11.00042 GHz
50 MHz SPAN 10.99784 GHz 11.00216 GHz
100 MHz SPAN 10.9958 GHz 11.0042 GHz
2 GHz SPAN 10.919 GHz 11.081 GHz
18.0 GHz CENTER FREQ
1 MHz SPAN 17.999986 GHz 18.000014 GHz
10 MHz SPAN 17.99858 GHz 18.00042 GHz
50 MHz SPAN 17.99784 GHz 18.00216 GHz
100 MHz SPAN 17.9958 GHz 18.0042 GHz
2 GHz SPAN 17.913 GHz 18.081 GHz
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Table 1-30 Performance Test Record (2 of 11)

_ 1.5 ChecklistiData Form

; : Results
P:;ra‘ Test Description - |
0. Min. Actual Max
1 | Frequency Readout Accuracy
and Marker Frequency Counter
Accuracy {cont’d)
Marker Frequency Counter
Accuracy _ _ : ' :
1.6 GHz CENTER FREQ 1.499989844 GHz 1.500000156 GHz
5.0 GHz CENTER FREQ 4.998999494 GHz 5.000000506 Gz
11.0 GHz CENTER FREQ  |10.999998889 GHz 11.000001111 GHz
18.0 GHz CENTER FREQ ]17.985998184 Ghz 18.000001816 GHz
2 | Frequency Reference Output
Accuracy ' : :
10 MHz Reference Frequency 29,9999970 MHz 30.0000030 MHz
-3 ] Noise Sidebands
1.5 GHz Center Frequency
10 kHz Offset —100 dBc/Hz
100 kHz Offset — 110 dBe/Hz
| <R3465/3272 ONLY > |
3.5 GHz Center Frequency
10 kHz Offset —98 dBe/MHz
100 kHz Offset — 108 dBc/Hz
4 Frequency'Span Accuracy
1.5 GHz Center Frequency :
5 MHz SPAN 3.96 MHz 4.04 MHz
5.01 MHz SPAN 3.847 MHz 4.169 MHz
40 MHz SPAN 30.72 MHz 33.28 MHz
400 MHz SPAN 307.2 MHz 332.8 MHz
<R3465/3272 ONLY >
4.0 GHz Center Frequency _ ' o
4 GHz SPAN 3.072 GHz - 3.328 GHz’
8 GHz SPAN " B.144 GHz 6.656 GHz
<R3272 ONLY > | |
10 GHz Center Frequency -
10 GHz SPAN 7.68 GHz 8.32 GHz
19 GHz SPAN 15.36 GHz 16.64 GHz
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Table 1-30 Performance Test Record (3of11)

- Results
P;;a. -Test Description - :
) _ ' Min. Actus! Max.
5 Resolution Bandwidth Accuracy
and Selectivity
| Resolution Bandwidth Accuracy
5 MHz 3.50 MHz 6.5 MHz
3 MHz 2.1 MHz 3.9 MHz
1 MHz 800 kHz 1.2 MHz
300 kMz 240 kHz 360 kHz
100 kHz 80 kHz 120 kHz
30 kH=z 24 kHz 36 kHz
10 kMz 8.0 kHz 12.0 kHz
3 kHz 2.4 kHz 3.8 kHz
1 kHz 800 Hz 1200 Hz
300 Hz 210 Hz 380 Hz
Resolution Bandwidth Selectivity '
5 MHz 15
3 MHz 15
1 MHz 15 -
300 kHz = - 15
100 kHz U 15 :
30 kHz . 15 e
10 kHz 15
3 kHz . 15
- 1kHz - 15
300 Hz 15
1-92 Sep 20/96
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1.5 CheckiistiData Form

Table 1-30 Performance Test Record (4 of 11)

' ' Resulis
P;\?;a. . Test Description -
' : Min, Actual Max.
6 1 Resolution Bandwidth Switching
Uncertainty

-3 MHz -0.3dB +0.3 dB
"1 MHz —-0.3dB o +0.3dB

300 kHz 0 {Ref)
100 kHz ~0.3 dB +0.3.dB
30 kHz —-0.3dB +0.3 dB
10 kHz -0.3dB +0.3 dB
3 kHz ~03d8 +0.3 dB
1 kHz —0.3dB +0.3 dB
300 Hz —0.3dB +0.3 dB

Sep 20/95
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1.5_ChecklistiData Form

Table 1-30 Performance Test Record (5 of 11)

. : Resulis
-Pﬁga' Test Description -
: Min. Actual Max
7 | Displayed Average Noise Level
<R3465 ONLY >
10 kHz - 70.0 dBm
100 kHz - 80.0 dBm
1.1MHz —114.99 dBm
101 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MHz —~113.45 dBm
1501 MHz —112.87 dBm -
2001 MHz —111.90 dBm -
2501 MHz —111.12 dBm
2999 MHz —110.35 dBm
1.7 GHz to 7.0 GHz — 115 dBm
8.9 GHz t0 8.0 GHz -~ 115 dBm
<R3272 ONLY >
10 kMz - 70.0 dBm
100 kHz —B80.0 dBm
1.1MHz — 114,99 dBm
101 MHz —114.84 dBm |
501 Mz N e 114.22.dBmM -
1001 MHz —113.45 dBm
1501 Hz —112.67 dBm -
2001 MHz —111.80 dBm
2501 MHz —-111.12 dBm
2899 MMz —-110.35 dBm
3.0GHzt0 7.5 GHz ~-110.0 dBm
7.4 GHz to 15.4 GHz —103.0 dBm
15.2 GHz t0 23.3 GHz —86.0 dBm
23 GHz to 26.5 GHz ~33.0 dBm
<R3263/3483 ONLY >
10 kHz —-70.0 dBm
100 kHz —80.0 dBm
1.1 MHz - 114.99 dBm
101 MHz —~114.84 dBm
501 MHz —~114.22 dBm
1001 MH:z —~113.45 dBm
1501 MH:z —~112.67 dBm
2001 MHz ~111.90 dBm
2501 MHz —111.12 dBm
2999 MHz —110.35 dBm
1-094 Sep 20/98
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1.5 CheckiistiData Form_

" Table 1-30

Performance Test Record (6 of 11)
Results
Phakrja. Test Description
. Min. Actual Max.
.8 Gain Compression
820.5 MHz . —5 dBm
<R34865/3272 ONLY >
3200.5 MHz ~5 dBm
9 |Residual Response
- 1 MHz to 3.0 GHz - 100 dBm
<H3485 ONLY >
1.7 GHz to 8.0 GHz — 90 dBm
<R3272 ONLY >
3.0 GHz to 26.5 GHz - 90 dBm
10 | Second Harmonic Distartion .
INPUT FREQ: 1.4 GHz —70 dBc
INPUT FREQ: 1.9 GHz - —100 dBc
11 | Third Order intermodulation ' R
Distortion ' (Mixer Input Level )
1 -20dBm '
820.005 MHz —~55 dBe
3200.005 MHz . —55dBe
12 |lmage, Muitiple, and
Qut-of-Band Response -
Maximum Response Amplituds
<R3465 ONLY >
10 MHz to 8 GHz —70 dBc
<R3272 ONLY >
10 MHz to 18 GHz ~70 dBc
10 MHz to 23 GHz —~ 60 dBe
- 10 MHz to 265 GHz —~50 dBe
<R3263/3463 ONLY >
10 MHz to 3 GHz —70 dBC
1-95 Sep 20/96



OPERATION MANUAL

1.5 ChecklistiData Form

Table 1-30 Performance Test Record (7 of 11}

: Results
Test Description
Min. Actual Max.
Frequency Response
<3465 ONLY >
g kMz to 3.0 GHz —-1.5dB +1.5d8
50 MHz 10 3.0 GHz —-1.0d8 +1.0 dB
1.7 GHz to 7.5 GHz —-15dB +1.5dB.
7.4 GHz to 8 GHz -15d8 +1.5 dB
<R3272 ONLY >
9 kHz to 3.0 GHz -~1.5dB +1.5dB
50 MHz to 3.0 GHz —-1.0d8B +1.0dB
3.0GHz 10 7.5 GHz —1.5dB +1.5dB
7.4 GHz to 15.4 GHz —~3.5dB +3.5d8B
15.4 GHz to 23.8 GHz - 4.0 dB +4.0dB
23.0 GHz to 26.5 GHz ~4.0 dB +4.0dB
<R3263/3463 ONLY > A o _
9 kHz o0 3.0 GHz —1.5dB +1.5 dB
50 MHz to 3.0 GHz —-1.0dB -+1.0dB
IF Gain Uncertainty
RBW 10 kHz REF LEVEL
0 dBm
—1dBm —-0.5dB +0.5 dB
—2 dBm —0.5dB +0.5dB
—~3dBm —0.5d8 +0.5 dB
—4 dBm —0.5dB +0.5dB-
—5dBm - —05dB +0.5 dB
~6 dBm —0.5d8 +0.5dB -
—~7 dBm —-0.5dB - +0.5dB
-8 dBm —0.5dB +0.5 dB
~8 dBm —~05dB +0.5dB
--10 dBm ~ (.5 dB +0.5dB
~20 dBm —0.5 dB +0.5 dB
—30 dBm —-0.5dB +0.5 dB
—40 dBm —-0.5dB +0.5dB
—50 dBm ~-0.5 dB +0.5 dB
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1.5 ChecklistiData Form

“Table 1-30 Performance Test Record (8 of 11)

' N ' ult
Pg;a. Test Descréption - Res S,
: , iviin. Actual Max,
14 }IF Gain Uncertainty (cont'd)
"RBW 3 kHz REF LEVEL
¢ dBm . - _ '

—1 dBm ~0.5dB +0.56 dB
—2 dBm ~0.5dB" +0.5dB
—3dBm -0.5dB +0.5dB
—4 dBm -0.5dB +0.5dB
~& dBm -0.5dB +0.5dB
-6 dBm ~0.5dB +0.5 dB
—7 dBm —0.5dB +0.5dB
—8 dBm ~0.5dB +0.5dB
-9 dBm —0.5dB +0.5dB

- 10 dBm - 0.5 dB +0.5dB

-20 dBm —~0.5dB +0.5dB

—30 dBm . —05dB +0.5d8

—40 dBm —~05dB +05dB -

- 50 dBm —~05dB +0.5dB .

Sep 20/96
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1.5 ChecklistiData Form -

Table 1-30 Performance Test Record (9 of 11)

Resul
F’!i;a. Test Description - subs
' Min. Actual ax.
15 | Scale Fidelity
1 dB/div Log Scale Fidelity

—1dB —0.2dB +0.2 dB

—2 dB —0.4dB +0.4 dB

-3 d8 —0.6 dB +0.6 dB

—4'dB —-0.8dB +0.8 dB

~5 dB ~1.0 dB +1.0dB

-6 dB —1.2dB +1.2 dB

—7 dB —1.4dB +1.4 dB

—-8dB —1.5dB +1.5 dB

-8 dB -1.5dB - +1.5dB

—10 dB —1.5dB +1.5dB

10 dB/div Log Scale Fideli :
=10 dB - —1.0 dB - +1.0 dB

—20 dB - 1.5 dB +1.5dB

—30 dB —1.5dB +1.5dB

- 40 dB —1.5dB +1.5 dB

~50 dB —1.5dB +1.5.dB

—60 dB "~ —1.5d8 +1.5dB ‘
e ~70.dB - ~1.5dB .. —18dB .
~ 80 dB —1.5dB +1.5dB
Linear Scale Fidelity
~ div from Ref Lovel

1 167.7 mV 234.8 mV

2 145.3 mV 2125 mV

3 122.9 mV 190.1 mV

4 100.6 mV 167.7 mV

5 78.2mV - 145.4 mVY
6 65.8 mV 122.0 mV.

7 33.5 mV 100.7 mV

8 1.1 mV 78.3 mVv
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1.5 _ChecklistiData Form

Table 1-30 Performance Test Record (10 of 11)

Res
Pﬁf‘ Test Description . s
) Min. Actual Max
16 | Input Attenuator Accuracy
< R3465/3272 ONLY >
(4 GHz Genter Freq)
Switching Accuracy
20dB -2dB +2 dB
30dB -2.dB +2 dB
- 40dB. -2dB +2dB
50 dB -2dB +2d8
80 dB -2 dB8 +2dB
70dB -2dB +2dB
Step-to-Step Accuracy :
20 dB - —-1.1dB +1.1 dB
30dB -1.1d8 +1.1dB
40 dB -1.1dB +1.1dB"
50 dB -1.1dB +1.1d8B
60 dB —1.1dB8 +1.1 dB
70 dB . —1.1dB +1.1dB
<R3272 ONLY>
{15 GHz Center Freq)—— |
Switching Accuracy
20 dB -2.5dB +2.5dB
30dB -2.5dB +2.5dB
40 dB -2.5dB +2.5dB
50 dB -2.5dB +2.5dB
60 dB -2.5dB +2.5dB
70 dB -2.5dB +2.5dB
Step-to-Step Accuracy
20dB —1.3dB +1.3d8
30 dB —~1.3dB +1.3dB
40 dB —~1.3dB +1.3dB
50 dB —~1.3dB +1.3dB
65O d8 —1.3dB +1.3dB
70 dB —1.3dB +1.3dB
{18 GHz Center Freq)
Switching Accuracy ' .
20 dB ' -3.5dB +3.5dB
30 dB -3.5 dB +3.5dB
40 dB -3.5dB . +3.5dB
50 dB ~3.5dB +3.5dB
60 dB -3.5 dB +3.5dB
70 dB -3.5dB +3.5d8
1-99 Sep 20196
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1.5 _Checklist/Dala Form

~

o {,
Table 1-30 Performance Test Record (11 of 11) /
-Results
L N * Test Description
Min, Actual Max.
16 |lnput Attenuator Accuracy
(cont’d)
<R3272 ONLY >
Step-to-Step Accuracy -
20 dB 1.8 dB +1.8 dB
30 dB -1.8dB +1.8dB
40 dB --1.8 di3 +1.8 dB
50 dB —1.8 d8 +1.8dB
60 dB -1.8dB +1.8d8
70dB —1.8dB +1.8 dB
<R3263/3463 ONLY >
(1.5 GHz Center Freq)
Switching Accuracy :
20 dB -2 dB +2dB
30dB -2 dB +2dB
40 dB -2 dB +2 dB
‘50 dB -2 dB +2dB
, 60 dB . -2dB +2d8 ;(f
e | 708 - +2°dB - +2dBT T
Step-to-Step Accuracy :
20 dB - —1.1d8 +1.1dB
30 dB ~1.1dB +11dB
40 dB —1.1dB +1.1dB
50 dB -1.1 dB +1.1dB
60 dB —-1.1dB +1.1dB
70 dB -1.1dB + 1.1 QB
17 | Calibration Amplitude Accuracy _
-—10.3 dBm —9.7 dBm





