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No. ESB002

Safety Summary

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

incorrect or inappropriate use of this instrument.

Careful atiention 1o personal safety should be paid when operating and servicing this instrument. Please be sure to

always use this instrument correctly and safely.

MWarning Labels

Warning labels are applied to Advantest products in Jocations where specific dangers exist.
Pay careful éttemi_on to these labels duﬁng handling. Do not remove or tear these tabels. If you
have any questions regarding warning labels, please ask your nearest Advantest dealer. Qur
address and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below logéthér with their meaning.

DANGER: Indicates an imminently hazardous situation which will resuit in death or
) Co Sl HWE

serious personal injury.

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

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

MBasic Precautions

Feb 1/96

Please observe the following precautions to prevent fire, bumn, electric shock, and personal

injury.

@®Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to 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 it will go.

Safery-1



Safety 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 cable itself. Make sure your hands

are dry at this time.

@Before turning on the power, be sure to check that the supply voltage matches the voltage

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 dees not include a safety

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

@Do 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 me1al or easily flammable

objects into the ventilation oudets.

BMCaution Symbols 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 retating to personal safety or health.

CAUTION : Indicates an item relating to possible damage to the product or insirument or

relating to a restriction on operation.

Feb 1/96
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B Safety Marks on the Product
The following safety marks can be found on Advantest products.

& 1 ATTENTION - Refer to manual.
@ : Protective ground (earth) terminal.
? ¢ DANGER - High voltage.
& 1 CAUTION - Risk of electric shock.
-IPrecautions 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 biphenyl)

(2) Mercury
-{3) Ni-Cd (nickel cadmium)
(4) Other

ltems possessing cyan. organic phosphorous and hexadic

chromium and items which may leak cadmium or arsenic
(excluding lead in soider).

Feb 1796 Safety-1*






Table of Power Cable options

There are six power cable options {refer to following table).
Order power cable options by Accessary Codes.

Plug Configuration Standards iiglzZEtholor ?g;iii:riuigii?
1 JIS: Japan 125V at 7A Straight: A01402
Law on Electrical Appliances Black (Standard)
2m (6ft)
Angled:  ADl412
2 UL: United States of America | 125V at JA Straight: A01403
CSA: Canada Black (Option 95)
2m (6ft)
Angled:  A01413
3 CEE: Europe 250V at 6A Straight: A01404
VDE: Germany Gray (Option 96)
OVE: Austria 2m (6£ft) .
SEMKO: Sweden Angled: AOQl4l4
DEMKO: Dermark
KEMA:. Holland
FIMKO: Finland
NEMKO: Norway
CEBEC: Belgium

4 SEV: Switzerland 250V at 6A Straight: A01403
Gray {Option 97)
2m (6£t)

Angled:  A01415

5 SAA: Australia, New Zealand 250V at bA Straight: AQ1406
Gray (Option 98)
2m (6ft)

Angled; ———

3] BS: United Kingdom 250V at 6A Straight: AQ1407
Black (Option 99)
2m (6ft)

Angled:  AQl4l7

Apr 1/96 Plug-1-
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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. Outlineof Product .................. 1-2
2. Operating Conditions ................ 1-3
3. PowerSource ..................... 1-5
4. Cleaning, Storage, and Transportation ... 1-9
5. Notesonlse ..................... 1-10
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1. Outline of Product

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

analyzing.

The measurement frequency range is between § kHz to 8 GHz for
R2485 (9 kHz to 3 GHz for R3463) 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 kHz to 3 GHz
R3465 ; 9 kHz to 8 GHz

Frequency stability : Residual FM; under 3 Hz P-P /0.1S
Drift; < 20Hz

Frequency span accuracy ;< *1% {span=5 MHz)

Resolution bandwidth ;5 MHz maximum

TRANSIENT mode is equipped which measures modulation accuracy
of digital modulation signal/burst signal, OBW, ACP, etc. at high

speed.

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
measuremenis corresponding to GSM, DCS1800 and DCS1800
communication types can be set automatically. (Only R3465)

Functions that are in frequent use such as occupied bandwidth
(OBW), adjacent channel leakage power {AGP), harmonic distortion
measurement (HARM), etc. 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. It's also easy to carry with a mass of only

17 kg.

May 10/S6
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2. Operating Conditions

Il Operating environmental conditions

If any power line noise affects
the instrument, use a noise
suppression filter.

Do not expose the
analyzer to:
Direct

. Sunshine
LQ0 O —
co o —
ODUSt . A | e——]
. /_\

o0,

N A

: : k Corrosive

M,/,.iwsw@u Q

Vibration

At

——E

Line Filter

I

Figure 1-1 Operating Conditions

* FEnvironmental temperature:
0 °C to +50 °C (Operating temperature
range)
-20°C to +60°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 lines. However,
you should stifl take steps to minimize power line noise. If necessary,
install a noise suppression filter.

For highly accurate measurement, turn the power ON after the instrument
temperature has reached the room temperature level, and warm up the
instrument for 60 minutes.

May 10/96 13
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2. Operating Conditions

B [nstallation

1-4

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

this outlet.

The re

Wﬁ_ﬁﬁm NTRCT panel
shall be 10 em or

more distant from
the walil

Ll L1

Figure 1-2 Environmental Conditions

Jan 12/96
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3. Power Source

Il Checking Power Requirements

WARNING !

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

requirement.

The power requirement of R3463/3465 is shown in the following.

Table 1-2 Power Supply Specifications

100V ¢ operation 220V, operation
Input voltage range 90Vt 132V 188 Vto 250 V
Frequency range 48 Hz t0 66 Hz 48 Hz to 66 Hz
Power Fuse T6.3A/250V
Power consumption 300VA or beilow

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

Jan 12/96
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3. Power Source

Il Replacing the power fuse

WARNING !
1. Before replacing the power fuse, be sure to turn the power

switch OFF and remove the power cable from the oullet.
2. For continued protection 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 counterclockwise the cap of the FUSE
holder by approximately 90 degree.

i

f j Flat blade

Take the falt blade off the cap, and the FUSE holder comes out
by approximately 3 mm.
Pull the FUSE holder out, and replace the fuse with new one.
Use a fuse which conforms to the following specification:

Input voltage range Fuse

AC 80 to 132V T6.3 A/250V

AC 198 to 250 V T6.3 A/250 V

)
May 10/96
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May 10/96

3. Power Source

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

1-7
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3. Power Source

[ Connecting the Power Cable

WARNING !
1. Power cable

Use power cable of the attachment for the electric shock and

the fire prevention.
Use power cable in accordance with the safety standard of

the country for use excluding Japarn.
When you connect power cable with the outlet, turn off the

power swifch.
When you pull out power cable from the outlet, have the

plug.

2. Protective earth

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

if the code for the extension without the protective earth
terminal is used, the protective earth will become invalid.
Case in which use of AC adapter (Three pins to two pins
conversion adapter}, the earth pin of the adapter is
grounded to the earth of the outlet, or connect ground
terminal of the rear panel with the earth of the ouliside, and

ground it to the earth.

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

To AC power outlet
AC adapter

Ground pin

3-pin powsr cable

To be connected 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*.
Aefer to page Plug-1*.

1-8
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4. Cleaning, Storage, and Transportation

R [l Cleaning
Wipe any dirt of R3463/3465 off with a soft cloth {or damp cioth). Attend to

the following points.

e Do not remain the fluff of the cloth and do not soak water into the
internal of R3463/3465.

e Do not use an organic solvent (for example, benzene and acetone, etc.)
which changes plastics in quality.

| 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 sunshine were prevented.

Il Transportation

When you transport R3463/3465, 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 instrument by hand, put it in a transit case.
The transit case is prepared as optional accessory.

Nov 1/86 1-9
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5. Notes on Use

Il Case that abnormality occurs

When smoke rises from R3463/3465, turn off the power switch. Pulf out

from 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 reached the room temperature level,
turn the power switch' ON and warm it up for 60 minutes.

)

1-10* May 10/96
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R3465 SERIES OPERATION MANUAL

DESCRIPTION OF FRONT AND REAR
PANELS

This chapter briefly explains each section on the front and

rear panels.
CONTENTS
1. Description of the Front Panel . ........ 2-2
2. Description of the Rear Panel . ......... 2-7
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1. Description of the Front Panel
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Liquid crystal display (LCD) :

INTENSITY control

Soft menu display section

Soft-key

Power switch

PHONE connector

Displays waveform and mééétired data by color. The
whole display can be filted.

CAUTION /
When this instrument is used in long hours at high

temperature, a blurred section may arise on the LCD
display. This problem comes from not a failure of the

LCD display.
If this problem arises, turn off the power and turn on

that.
The problem is soived.

Used to adjust the intensity of display (adjustable in the
range from approximately 70% to maximum intensity).

Maximum 7 items can be displayed.

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

To turn the power ON/OFF.

B-ohm earphone terminal to output AM or FM
demodulated voice.

May 10/96
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1. Description of the Front Panel

)

7 EXT KEY connector 1 Used to connect to an external keyboard (option 15).
8 LCL key © Used to cancel external control {(while the REMOTE tamp
is fighting).
SYS key 1 Used to set system functions (in LOCAL mode).
REMOTE lamp :  Lights up in REMOTE mode.
9 CNTRLR key :  Used to enter a controf function (option 15).
10 CNTRLR STOP key :  Used to start/stop a control function (option 15).
11 SHIFT key :  Used to select SHIFT mode (expanded function). When
selected, the LED lights up.
12 'PRESET key - I Used to initialize the panel setting.
13 PROBE POWER :  Power supply for accessories, such as active probe.
PROBE POWER 1:NC
2:GND
3:-12v
4: +12V
14 Drive AB lamp :  Lights up while a memory card is being used.
15 Eject 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.
16 Memory card inserting slot for drive B
17  Memory card inserting slot for drive A
18 Eject 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

A

May 10/96 2-3
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1. Description of the Front Panel

MEASUREMENT Section

19 CW key :  Used to analyze spectrum of continuous waveform.

20 OBW key : Used to measure occupied bandwidth.

21 ACP key :  Used to measure leak power from adjacent channel.

22 HARM key :  Used to measure harmonic distortion.

23 ADVANCE key 1 Used to test the transmitter or automatically execute basic

measurement {option 15).

24 TRNSIENT key ¢ Analyzes burst signal.
25 STD key ;- -Sets the standard of transmitter test.
26 RCL key _ i sed to call the set conditions and waveform which are stored
in the backup memory or a memory card.
SAVE kéy / o : Uséd to ééve tﬁé currently set conditions or wavéform. W‘E)
(SHIFT + RCL)
ENTRY Section
27 FREQ key : Used to select Center Frequency Input mode.
28 SPAN key : Used to select Frequency Span Input mode.
29 LEVEL key ' :  Used to select Reference Level input mode.
30 SWP T key : Used to set sweep time.
31 SWEEP key :  Used to set sweep made and trigger.
32 REPEAT key :  Usec to execute continuously automatic measurement or
sweep.
33 SINGLE key ¢ Used to execute automatic measurement with one sweep
only.

34 Ten-key (expanded

function keys) Includes numeric keys (0 to 9) and a decimal point key. Can

perform expanded functions when pressed together with
SHIFT key.

CAL key (SHIFT + 7} @ Used o cafibrate the instrument. )

2-4 May 10/96
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) 1. Description of the Front Panel

35 B.Skey . Used to correct the data input with ten-key or to input minus
{-) sign.
36 Unit key : Used to select or set unit.
GHz key :  Used to input data by GHz, dBm or dB.
Mz key : Used to input data by MHz, -dBm or sec.
kHz key :  Used to input data by kHz, mV or msec.
Hz key :  Used to input data by Hz or us, 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.
39 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 label.
43 WINDOW key :  Used to set measuring window or multi-window.
44 SCREEN key :  Used to select the active display on split screen.
45 COPY key : Used to output wave form to a printer, plotter and the file.
CONFIG key
(SHIFT + COPY) : Used to set the conditions for a printer, plotter and the file cutput.

May 10/96 2:5
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1, Description of the Front Pane!

MARKER Section

2-6

46

47

48

49

50

51

ON key
SRCH key

=CF key

=AL key

CAL OUT connector :

INPUT connector

Used to display a marker.

Used to search the peak point.

Used to set frequency to the center frequency of the maxirmum
level of displayed waveform.

Used to set reference level to the maximum level of the waveform

displayed.

Outputs level calibration signal, which is used for automatic

calibration.

50-ohm N-type input connector. Can analyze the signal of

‘maximum input level +30 dBm, 0 VDCmax in the frequency range

from 8-kHz to 3 GHz for R3463 (9 kHz to 8 GHz for R3465).

(TN
R

5
Py

May 16/96
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2. Description of the Rear Panel

[ o - f fj)

H

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

2 10 MHz reference frequency signal VO terminal
: YO terminal for 10 MHz reference frequency signal

Input impedance :  Approx. 50 ohm
input fevel . -5to +5dBm
Output level :  Approx. 0 dBm
3 Video output terminal  :  RGB signal output equivalent to VGA (640 x 480)
4 Cooling fan :  Exhaust cooling fan.
5  GPIB connector : Connector for GPIB cable from external controller or plotter.
6 P10 connector : Connector for Centronics printer.
7 R5-232 connector : Connector for external contreller which is used to execute

remote control via RS-232 interface.

May 10/95 2-7
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2. Description of the Rear Panel

8 X output terminal : Qutputs approx. -6 to +5 V ramp voltage proportional to

sweep.
QOutput impedance :  Approx. 1k ohm

9 Y output terminal :  Outputs video signal with detection in proportion to CRT trace
vertical deflection.
Qutput voltage :  approx. 0to 2 V (10dB / DIV}

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

10 Z output terminal :  Quiputs +5 V (TTL High level) when ths spectrum analyzer is
executing sweep, while 0 V (TTL Low level) when blanking.

11 Gate sweep control :
Stops sweep and measurement when TTL Lo level, and

terminal

executes sweep and measurement when TTL Hi level.

12 21.4 MHz IF OUT :  Outputs final IF {21.4 MHz) signal.
Bandwidth :  Set resolution bandwidth
Output level : ‘Approx. -15 dBm for the full 'scale on
L " . . - CRT .
Output impedance :  approx. 50 chm

13 421.4 MHz IF OUT :  Outputs 2nd IF (421.4 MHz) signal.

Output impedance :  approx. 50 ohm

14 Indication for built-in option devices

15 AC power connector :  3-pin connector. Center pin is for grounding.

16 FULISE holder ;. Accommodates a power line fuse.

May 10/96



Jan 12/96

R3465 SERIES OPERATION MANL

FUNDAMENTAL OPERATION

This chapter explains the fundamental operation for those

who use this instrument for the first time.

CONTENTS

1. Initialpoweron .................... 3-2
2, Operationkeys .................... 35
3. Annotationonthescreen ............. 3-9
4. Calibration .............. ... .. ..., 3-10
5. Measuring the powerlevel ............ 3-11
6. Measurement of Frequency ........... 3-15
7. Dynamic Range and Sweep Rate ....... 3-22
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1. Initial power-on

Il Connecting to AC power source

s

With the instrument’s power switch turmed OFF, connect
the attached power cable to the AC power connector on

the rear panel.

|

Figure 3-1 Connecting the Power Cable

Connect another end of the power cable to an outiet,

WARNING !
Connecting to an out-of-spec power source may damage
this instrument. Power specification of this instrument is
as follows:
Operation under Operation under
100 Ve 220 V,e
Input voltage S80to 132V 198 to 250 V
Frequency 48 to 66 Hz 48 to 66 Hz
Jan 12/985
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) 1. Initial power-on

J Power-on

After connecting the power cable, turn ON the power switch on the front

panel.
G I
f
=
=
=
" =
| e Bgsnes 6
Power switch
QFF QH

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 to the initial setting
screen.

ADVANTEST

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

Jan 12/396 3-3
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1. Initial power-on

3-4

Tue 19594 Hov B5 12:06
FLF 6.0 dBa AV lte B_Blark
ne @/
| i
[EWITR 4.000 Gz SPAN 800 G
Y 5 Hir VBW S Wi 5P 190 ws  ATT 10 <8

Initialization screen after shipment (R3465)

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 P and
keys. : .

CAUTION !

The contents of the PRESET can be changed by the function of the
saving.

Defaulft IP: The initial setting at shipment.

Save REG#IP: Saves the present set condition.

Jan 12/96
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2. Operation keys

Il Panel keys and soft keys

This instrument is operated with panel keys and soft keys.

panel key

Software menu

() [ 7 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. Operation keys

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

following software menu appears at right in the display.

IE--——C—e-n_t;r_ __15 The software menu for | FREQ | includes six items
] I
bom———e— oo 4 as shown in the figure at left.
;i Start t . . . ‘ '
' ! The remaining one item is currently not used and kept
Lomece e e e d
“““““ biank.
E Stop :'
i 1
LN 4 Furthermore, the key in the software menu appeared
1 CF Step Size 1 . " " sl
! 1 in the red frame ("Center” in FREQ at the initial
] 1
' J' condition) is shown in the active condition that the
i Freq ! setting can be changed.
b Offset |
o Lo 1
i moret’2 | NOTE  r------- :
g P i This menu | more1/2 | is not provided to R3463.

T o o ——— 4

'@ Function of SHIFT key
To execute the functions marked in blue above the panel keys, press

SMIFT
Y key together with the corresponding key.

SHIFT
Pressing o« key lights up the. LED at upper left.

Example: To select calibration function.
SHIET CAL

Pressl <o 1and 7 | keys.

3-6 Jan 12/96
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Jan 12/96

2. Operation 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 data,
checking the values displayed in the active area.

Active area
Tue 1994 Kov 15 17:08
PEF 0.0 dow AW its B_Ofork = freq
no S8/
Center
CENTER
30 pﬁ O MHE
Stort
il o
[ G
] \ Step Size
Freg
/ \ Offest
/ \ (o JIETH
y y
Ll .
bh;Thwrmw kTR
. FENTER 30.000 Mz - - SPRR 1,000 WHz wore 172
WEV 10 Kitr VBV 10 kHz  SW SO e ATTI0 B

Figure 3-4 Displayed active area

There are 3 methods for setting data.

AR DISPLAY CONTROL EEE

Step key for setting by step size.w %)J
o L—“\

—ENTﬂYm_
21001y
Cen ) @)=
O ER

FITETET Data knob for continuously

@ @ C) [3 @ﬂ' changing data in units of

display resolution.

Set data with ten-key and unit key.

Figure 3-5 How to set data

3-7
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2. Operation keys

{0 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 execute a function marked in blue above the numeric keys, use
"SHIFT" key.

B.S
Pressing - key deletes 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 decrements the data, while pressing Q

key increments the data. .- '

Data knob is used to set data in units of predefined display resolution. * *'»;\5
is very convenient for ﬁheiy adjusting set data. ,.»’
When pressed in label mode or setting data, it functions as ENTER key.

(O Dialog Box (Setting Menu), Error/'Warming Message
The dialog box that is displayed to set the date or to select the printing
output or the error/warning message that is not erased automatically after

the specified time is cleared by pressing a panel key .

3-8 Jan 12/96
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3. Annotation on the screen

[-Functions alfowing data change (active area)

FCorrection factor mark
Level offset mark
Reference level
Trace display Date Menu
\ A\
55 dn AT BETak TJue 1934 Hov 15 17:14 Freq
L \E:E:dﬂl
\\\\cﬁ g r Center
[ —]

30, 00 MHE
Start

Stop

CF
Step Size

I [Auro [T

Freq
) Offset

T (o ]

ozl il 0 e
EXT
oF S
{TER 30.000 HHz SPAH 1.000 MHz more 1/2
UHCAL f

[-Raw 3 khir 2VBW 10 kHz  *SwWP 200 ms  ATT 10 dB \
L

AN \ A\ AN\
\\UNCAL message
Frequency span

Frequency
oftset RF attenuator
mark Sweep time
Video bandwidth
External Manual setting mark
setting mark Resolution bandwidth
10 MHz Center frequency

reference frequency

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 60 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-61).

™
[C > — D
==y s [(RE=——0 )
215 o0 3}
=
=
=
=
) =
0] =
\ — -,
d" CIFro @ 5en50 [} -

BNC cable

Figure 3-7 Connection for calibration

IFT CAL Fom————mm -
Press <P , | 7 |and E CAL Ali E keys to
1 ]

execute calibration.

it takes approximately § minutes until calibration is completed.

CAUTION f
Sometimes, there is a noise of switching in the instrument on
executing the calibration. This is the noise that swilches the RF

attenuator.

3-16 Jan 12/98
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%

5. Measuring the power level

SHIFT PRESET

Press @ | and

initial setting.

the front panel.

keys to reset to

Connect the N-BNC adapter to the INPUT connector on

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

(r — Ny ]
BlE Scos Faoy
=S85 [Z0
Sl foe
== onoc
S8

;
G): =
=== — ‘
(D )| ——

i

|
o
ol

BNC cable

Figure 3-8 Connection for power level measurement

+dBm keys to set

Press{ LEVEL |, { 0 land | @gH2

sec
reference Jevel to ¢ dBm.
Press| FREQ | | 3 ) | 0 |and | MHz

center frequency to 30 MHz.

Jan 12/86

keys to set
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5. Measuring the power level

3-12

Press | SPAN 5 land | MHz |keys to set

frequency span to 5 MHz.

Press | SRCH | key to display a marker at the

maximum level on the screen.

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

Tue 1994 Hov 15 17:13 Som
FEF 0.0 dom P ite B_Hionk WG 30.005 Wiz
ko a8/ ~0.90 dbm

Full Span

SPAN
. MHZ

Zarn Span

- L SPAR 5.00 MHz
pEV 100 Witz VBW 100 Kz  SvP 50 =y ATT §0 dB

Figure 3-9 Power level measurement for 30 MHz CAL
signal

Jan 12/96
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P 5. Measuring the power level

@ Power level measurement by increased display resolution

Press | =RL | key to set marker level to reference

level.
FEF 5.3 dow A_W-its B Biork WRR m‘o:g‘:éw e 15 118 Soam
fto 48/ -5.B1 cBa
Full Span
SPAN
ba T ] MHZ [ E
Zero Span
T I
SPAM 5,00 Witz
ATT 10 48
Figure 3-10 Reference level setting
R '—-—- ] 1 --_&-—_'-—_l
Press |LEVEL|, ! dB/div {and | 1dB/div ;
b mm e H b e J
keys.
Press SPAN {, { 1 land MHz |keys to set
frequency span to 1 MHz.
' RBW K
W
Press | B, | i, 13,101,190
| | AUTO MAL | g
__________ 4
and kHz | keys to set RBW to 300 kHz.
FomTT TS ]
Press | VBW | 3L [0 |and | kHz |keys
o] Lo ],
to set VBW to 30 kHz.
3-13
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5. Measuring the power level

3-14

In the case that the displayed level is changed by the

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

set to the reference level.

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

level on the screen.

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

- . Tus 1994 Mov 15 17:22 [T gy
[EF -3.5 dbm A_Write DO_Dionk WKR 20,997 Wi
h s - 9. 087 dbm RBY

VBE{ _
THZ ™ :

/ \ =
/ VB

/ \
] ==

\

CENTER 30,000 Mz SPAH 1.000 MHx ALL Marto
REW 300 kHz v 30 kitr SW 50 ms ATT 10 0B

Figure 3-11 Power level measurement by increased
display resolution

Jan 12/96
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6. Measurement of Frequency

I Measurement with normal marker

HIFT PRESET

Press L) and

setting.

the front panel.

keys to reset to initial

Connect the N-BNC adapter to the INPUT connector on

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

Tl

Hﬁ
)

|
|
|
!
|

b

0l

0l R
] Dl©j
=P

{
H

@

ol 0

@

[y
0]
Bloga]

B e

BNC cable

Figure 3-12 Connection for frequency measurement

Press |LEVEL| ,| 0 |and

+dBm
GHz sec keys to

set reference level to 0 dBm.

Press |FREQ | | 3 /[, | O

set center frequency to 30 MHz.

Jan 12/96

and MHz lkeys to
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6. Measurement of Fraquency

3-16

Press | SPAN | , | 5 jand MHz tkeys to set

frequency span to 5 MHz.

Press | SRCH | 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 Megv 15 17:57 Span

F 0.0 dbm A_vcita B_Blonk MER 30.005 Mz
10 o8/ -9.93 dim
Full Span
SPAN
59 FiZ

Zoro Spmn

CENTER 30.000 Wiz SPAH 5.00 Mlx
ROW 100 kHr VBW 100 kHr SWP S0 w ATT 10 48

Figure 3-13 Frequency measurement for 30 MHz CAL
signal

Jan 12/96
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8. Measurement of Frequency

B Measurement by frequency counter

Jan 12/96

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
errors related to span accuracy, display resolution, etc.

In COUNTER mode frequency 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
between marker point and displayed noise level is 25 dB or less, or when
SPAN valus is 1 GHz or more, measurement may not be accurate.

SHIFT PRESET
Press and keys to reset to initial

setting.

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-61).

() 0 0 10 00 1

BNC cable

Figure 3-14 Measurement by frequency counter
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5. Measurement of Frequency

3-18

83
Press |LEVEL|,| -} 1 1|, | 0 |and | GHz +§e?:m
keys to set reference level to -10 dBm.
Press | FREQ |,]| 3 | [ 04|and MHz lkeys to set

center frequency to 30 MHz.

Press { SPAN | || 5 Iand MHz |keys to set

frequency span to 5 MHz.

Press | SRCH key to display a marker at the

maximum level on the screen.

sing
(e .

Tuwe 1994 Hov 15 17:59 Span I

[EF SI60 @ A its B.Biok WH 30.005 W&
ko B/ B ~ T390 dom
" Full Span -
SPAN
5. o MHZ
, Zero Span
TR PR / | alls :
T T
FENTER 30000 Mtz AN 5_00 i
ROV 100 KMz __ VEW 100 kMz _ SWP 50 ms  ATT 10 B

Figure 3-15 Display of maximum level at marker point

Press .

CwW I Counter
1

keys to set to COUNTER mode.

A
3 ]
i and |
1 i

=

~—’

Jan 12/96



R3465 SERIES OPERATION MANUAL
) 6. Measurement of Frequency

Press |
: 1Hz !

Hz.

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

Mon 1905 Sep 4 14:34 [ o]

REF -10.0 dom A_W-ite B_Blank WKR 30,020 Wi
tgF‘”’ ~10.25 dbm Resolut lan
F=lepn \\ 30000000 1l i
M= / \ Resolutlon
100 iz

Rasalution

AR o

Countar
HHR Hove
FOF
CEMTER 3¢.000 Wiz SPAH 5.00 Hiz retun
ROW 100 kiz  VBW 100 kHz  SWP 50 =s ATT 10 &

Figure 3-16 Frequency measurement in COUNTER mode

Jan 12/96 ) 3-19
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6. Measurement of Frequency

I Convenient functions MKR<-CF, MKR=>REF

@ MKR=CF function
This funclion makes the frequency at active marker position the center

frequency.
It is very useful to, for example, adjust unknown frequency to center

frequency.

<When peak level of waveform >

Press =CF | key.

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

<When not peak lavel of waveform >
s

MARKER
Press ON key, and turn the data knob to move

“the :_mark"e’_;lft_o the frequency point which is the center

,. s

frequency. '

re——eam——— 1 o m——— Q@2 premmm———— A
i 1 1 1 1 1
more 1/3 Marker=> MKR=CF
Press | A iand ) H
I 1 i 1 3 t
he—m———— - 4 . VO v - P gy ]
keys.
REF 0.0 dbm A_Write B _Blank MR sooostamnxtzm Hov 15 10:09 Harkert
Ho 48/ ~23 .52 o=
KR+ OF
MARKER
D Ug. U3 MHZ
n HWKR + Ref
!i WKR + Marw
] o
! \ F Step
I \ Della +
\ Spxun
I !ni l hi ! E!d H* hi '} I X retwn
CENTE| . o
R DXL e 12 )
R

Figure 3-17 MKR=CF function
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! 6. Measurement of Frequency

@® MKR=REF function
This function makes the level at active marker position the reference

level.
It is very useful to, for example, adjust the peak level of waveform to

reference level.

<When peak level of waveform >

Press =RL key.

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

<When not peak level of waveform >

MARKER
Press ON key, and turn the data knob to move
the marker to the level point which is the reference level.
| i e FmmEmmmm————Y T m T e A
} morei1/3 | 1 Marker= ! | MKR=Ref |
Press , s o 1 and 1
] i 1 | 1 ]
| P o S o | S P o
keys.
~Z3.0 ot A Write B_Blank um.smo;au-»:zm e 13 19:34 Harkerd
0 dB/ <23.69 dbm
Foige WR » CF
"IREF| LEVEL
—L I8 BEm Ii
WR + Raf
} \ HWER + Harm
\ —
J \ F Steo
Delta -
pY
! ' return
CENTER 500 058 Wiz SPAN Z.000 Mz wore 172
BB 30 kHr VW 30 kMz WP 50 ma ATT_ 10 a8
Figure 3-18 MKR=REF function
3-21
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7. Dynamic Range and Sweep Rate

SHIFT PRESET
Press @ | and

setting.

the front panel.

keys to reset to initial

Connect the N-BNC adapter to the INPUT connector on

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

S

| N

|1
al

5

o &

i
£l
|
;l

BNC cable

Figure 3-19 Dynamic range and sweep rate

Press |LEVEL| ,| - |, 1

0 | and| GgHz {FdBm
sec

keys to set reference level to -10 dBm.

Press jFREQ | ,| 3 |,| 0

and | MHz |keys to

set center frequency to 30 MHz.

3-22
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Jan 12/96

7. Dynamic Range and Sweep Rate

Press SPAN | , |51, | C |and MHz | keys to

set frequency span to 50 MHz.

posmma e a
H RBW !

Press BW , ! o 1 , o] , 0
i [aumo ] [ ]

and | MHz lkeys to set RBW to 100 kHz.

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

Press

i i
1 YBW 1 0 Jand | kHz [keys
I

tc set VBW to 10 kHz.

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

Here, setting to "auto” automatically sets sweep rate . |If
sweep time is forcibly set to, for example, 50 ms,
measurement cannot be made correctly due to the error of
displayed waveform.

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

® Make RBW wider.
® Make VBW wider.
e Make frequency span narrower when RBW/VBW does not

change.

3-23"
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R3465 SERIES OPERATION MANUAL

BASIC OPERATION

This chapter explains basic operation, such as power-on

and initialization.

CONTENTS
1. When the Poweris Tumed ON ......... 4-2
2. When a High Level Signal Exists outside the
Displayed Span  ................... 4-3
3. local Feedthrough ................. 4-5
4. initiglization . ....... ... ... 4-8
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1. When the Power is Turned ON

Jl Reference 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 4-1 Warm-up time for built-in reference crystal oscillator

Starting characteristic 5X10% or less
{10 minutes after powering up}

Aging rate {after 24 hours operation) 2X10¢/day or iess

[ Setting

' - Turning the power ON.invokes the setting which was effective when the
power was last turned OFF.

HIFT. PRESET
Pressing | L) ’and - | keys initializes the panel setting.

Yo

4-2 Jan 12/96
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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 fevel
causes input mixer to saturate or distort, leading to inaccurate measurement such as dropping of
display level or increased spurious. Therefore, it is necessary to attenuate the signal to measure

down to a proper level,
For base band (0 to 1.7 GHz or 0 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:

@ Before 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 GHz range of the R3465, signals are added to the mixer via preselector and therefore the
signals out of the measuring frequency range are suppressed by approximately 70 dB, relieving the
distortion due to the signals out of the bandwidth.

For example, when 2nd-order harmonic of 850 MHz or higher. frequency is measured, the fundamental
harmonlc is suppressed to obtain wuder dynamnc range

Followmg is a sample settmg for method @

o
-
o
172}
@
i3]
m‘
mr——
I
i
=1
2!
ol
[ |
1
1
1
[P |
mm———
3
o]
o
o]
——— el

1
I
1
1
L]
|
Ll
I
|
1
-
r
1
1
1
1
1
1
1
1
1
|
r
I
1
[
1
1
1
1
1
1
1
L

-
i StworeB |
and ' ! keys to save the current waveform
L o o - o'
in trace B.
MARKER pommm—s- ; T oo 5;3—--:
more 1 more
Press | ON |, ! 093;,E l,
bmm e I U i

] l
:Trace MKR | ana | SRCH keys to move the marker on
h Move i

-
Delta MKR |
y keys to set to

Delia Marker mode.

Jan 12/96 4-3



R3465 SERIES OPERATION MANUAL

2. When a High Level Signal Exists outside the Displayed Span

m———m—————— S Fe=m————m—— El e————————— AT
1
i

ATT

Press

! 1

! 1
and o | [wa |} keys to select MNL,
4

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

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

MARKER )
Press I ON 1| i

keys to ardjust 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 leve! drop is approximately 1 dB or less, it
is concluded that measurement can be made without

distortion or saturation.

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 accurate O Mz
position, on the other hand it may narrow the dynamic range around 0 Hz.

Jan 12/96 4-5
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4. Initialization

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

is as follows:

SHIFT PRESET
Press @ |and key to reset to the initial

setting.

4-6* Jan 12/96
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RE{465 SERIES OPEF{VATFON MANUAL

SAMPLE MEASUREMENT

This chapter explaing how to operate the instrument,
showing several sample measurements.

CONTENTS

1. Measurementof Frequency ........... 5-2

2. Measuring the modulation frequency and

modulation index of AM signal ......... 55
3. Measurementof FMWave ............ 5-13
4. Measurement of Pulse Modulated Wave .. 5-24
5. Spectrum Analysis of Burst Signal . ... .. 5-26
6. How {o measure transmitter test . . .. .. .. 5-27
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1. Measurement of Frequency

@l Sample measurement of approximately 200 MHz signai source

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

marker at the peak point.

Press FREQ!, 12,0, |0 |and | MHz

keys to set center frequency to 200 MHz.

Press SPAN 11,1014, 0 |and MHz

keys to set frequency span to 100 MHz.

Press | SRCH | key.

Then the frequency at the marker point is displayed at upper
right on the screen.

.
: ) "Tue 3994 Hov 15 14:32 Soan h\’\
REF 0.0 dBa A_wite D_Blank WER 201,1 Wz
o s -5.60 dbm
) Full Span
SPAN -
TEoL o MHZ
Zero Span

l
\
I
\
\

FENTER 200.0 WHz SPAN 100.0 HHz
RGW ) Mz VBW 1 MHz SW* 50 ms ATT 10 4

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 Resclution

bandwidth + 10 Hz)

5-2 Jan 12/986
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E 1. Measurement of Frequency

@ Frequency measurement in frequency counter mode
Select frequency counter mode, and set counter measurement resolution.

CAUTION !
1. In the following cases, frequency counter mode may not display

correct value.
e When span > 1 GHz
o 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 CcwW

- 1
1
1 3
and 1 yohz
]

"
1
1
|
1
i
|
|
|
|
1
L
r

F Counter

1
L
Set :L-m -m -’:key to ON to enter frequency counter

Then the frequency at marker point is displayed at upper right
on the screen with 10 Hz resolution.
In this mode, frequency of input signal can be measured even

when the marker is not on the peak point.

Tue 1954 Wow 15 18:33 [ Cooqes

0.6 dBa AWite B_Blak WER 201.1 HE
0 @/ “15.87 dBa Resolut jion
CRMTER 1 KW
SPAN 20000000 Wiz

Resolution
100 Mz

* Resolut ion |

10 Hz

Resalution
1 ke

Counler

SR PR ™o )

HKR Huve

FXHTER 200.0 Wiz SPAN 100.0 Mz retua
RHw | MWy VBW 1 MiLr SWP 50 ms ATT 10 o

Figure 5-2 Frequency measurement in frequency
counter mode

Jan 12/96 5-3
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1. Measurement of Frequency

REFERENCE
Measuring accuracy = #*{Read value of marker frequency x
Fregquency reference accuracy + 5 Hz x N

+ 1LSD)
LSD : Least Significant Digit

N: order of
Freguency band .
mixer
9 kHz to 3.0 GHz N=1

1.7 GHz to 7.0 GHz N =1
6.9 GHz to 8.0 GHz N =1

5.4 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 degree, 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 = {(Emax - Emin)/{Emax + Emin)} x 100

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

In addition, the modulation degree of the modulated signal with respect to higher harmonice can be
cbtained individually. Especially when modulation degree is low, time-domain measurement is in units
of 2%, while spectrum analyzer can measure down to 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%.

EmaxEnmin Egg-Ec +6
m{%)= ———— X100 m(%) = log?
Emax + Emin 20
(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

Jan 12/96 5-5
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2. Measuring the modulation frequency and modulation index of AM signal

B B Sample measurement of AM wave of low modulation degree and
' high modulation index

Measurement is made on time domain with linear scale.

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

In this example, carrier is set to 903 MHz.

Press | FREQ g 0,8 |and | MHzZ | keys

and then | SPAN 2,10 jland | MHz [ keys.

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

of signal level is equal to the reference lovel line.

o
Yue_1094 Nov 15 18:08 3
R 5.1 e FWite B_Hiank WRR 900,22 Wiz Level | 2
no B/ 5.4 doa
i
REF| LENEL

—=. 1 4d ,\

il T
AR

7 Ref Dffsat

. 53” ; ” v B o

RBW '

I
Press |Bw nd | !
a ! ; keys to select MNL,
L

__________ -
and set resolution bandwidth to 3 times or more of

modulation frequency.
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2. Measuring the modulation frequency and modulation index of AM signal

Linear "
+ keys to set the
1

1
Press LEVEL | and E

.
Press | SPAN | and i Zero Span E keys to set to
1 1

Zero Span mode.

FORMAT

Trace |
Detector |

keys to set trace detector to "Sample”.

Press '

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

peak of signal level is equal to the reference level line.

o b rm T ——— k]
| Trigger | i Video '
WEEP i : :
Press | S v ! Source | and ! !
R e - L T ppepap—— o
keys to set trigger mode to Video.
Fr— o =1
Swp Time |

!
]

Press | sweT | and [, o ; keys to select
L -4

MNL, and operate the step key to set sweep time to a

value which makes it easy to monitor waveform.

| sttt i
1 4 i
Press ! Single 1 1o stop the sweeping temporally.
b 3
MARKER _ Pommomossn -
; Peak :
Press ON and | keys to move the
HE B
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

| sttt - ] ptt ] [ |
Y more 1/2 | retumn i | Delta MKR ;
Press Iy o 1,
R B S M
P il [ ':
' ' ! Next Peak
i Peak iand | xt Pea ! keys
A J AR M

The period of modulated wave T(s}).

Toe 1994 Hov 15 19212 [ Hoper |
09,5 av i W ts B_Bizrk W3 11,10 ms Harker
1IN x1 -826.023 W
x Hormal HKR
DENTA MKp]) VAL A
1/1 : ‘ua

A TR - s
IR R e

T =

|
R 1 A A |

i
/
/
|

\w";

-D00000 i SPAN O Hr more 173

modulation frequency.

| 2t b
MARKER ! Normal MKR !
Press l ON and ; + keys to move the
| 1
I i N

marker to the maximum point of waveform, and record

the level (Emax value}.

N
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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 fevel (Emin value).

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

Tua 1994 Hov 15 19:15
ReF 19a.8 av

AW ite U _Blank W1 90.09 Iz [ Harker |
LIN x1 i
. N
BELYTA }4 /\ /\
il ru I \ \ / Fized HKR

|

\ [ % Down
/ [ | ]
\l/ VI =

L ——1
P .
e |
'—'-—-—l,__‘_‘
——1

v J v V) [oer )

Disp Level

ABS

CENTER S03.000000 Mz SPAH D Hz more 273
EW 1 kHz *VBW 1 kHr *SHP 50 ms ATT 10 &P

Figure 5-6 Modulation frequency of AM wave

Tue 1934 Hov 1S 19:16
194.8 aV A_Writs B Blank MKR 9.100 ms
N x1

47.55 av

ER AL N TR

|
N e
IR

\

\

|4 [N =
\v \ / U/ \ / Hulki KR

HXA OFF

Hurnal HER

Dalia MKR

CENTER 903000060 WHz SPAN O Hz more 1/3
PREY 1 kHr *Viw 1 hHz #SWP 50 w5 ATT 10 0B

Figure 5-7 Moduiation index of AM wave
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2. Measuring the modulation frequency and modulation index of AM signat

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

Measurement is made on frequency domain of log scale.

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

frequency span to a value which is greater than twice the

modulation frequency but smaller than 10 times.

Press | FREQ | key, and turn the data knob to set

center frequency to the carrier frequency.

Tue 1994 Hov B
REF ~4.7 dba AW Tte B_EBlonk - 12182 freq
ho a8/
Center
CENTER | |
OP3- OO PDeT MHE
. Start
i
! 5
Step Size
| M i )
m A =
Gf fsat
VAR
CENTER S03.00000 Wiz SPAN 50.0 kHz more 1/2
hRBw 300 Hx _ *VBW 300 Hr _«SWP 1.2 s ATT 10 a8

Figure 5-8 Setting of center frequency

MARKER l

I

Press | ON and
1

keys to move the

marker to the peak of the carrier.

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

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

the peak of the spectrum of modulated signal.

From the frequency at delta marker point and displayed ievel
value, modulation frequency fm and modulation index m are

calculated using the following formulae.
fm = Frequency at delta marker

m = |Og'll ESB' EC + 6
20

Figure 5.10 shows the relation between Egg - E. [dB] and m
[%%].

fm = 10.0 kHz
EF ~4.7 dom AW its B.Blork W& 10 wrk‘;zlw Yo 15 19:29
he s/ e S -30.25 @B =
pELIrA Mxr = 30.26dB
. HZ

\
T

L+l
[

1
I 4 .
mTMw “hs%*’ W_W

1
!
f
CENTER 503.00000 WHr SPAN 50.0 kHr
rE 300 Mz “EW 300 Mr  eS™P 1.2 3 ATT 1o B f

Figure 5-9 AM wave of high modulation frequency
and low modulation index
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2. Measuring the moduiation frequency and modulation index of AM signal

5-12

m{xj100

10

0.1

AN

N

N

~10 -20 -30 -40 -50 -60 -70 -80

Ess-Ec [dB]

(Egp = Ec) and modulation index m(%)

Jan 12/98
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3. Measurement of FM Wave

For FM wave, in general, carrier frequency fc,
modulated wave frequency Fm, frequency deviation

Af .., modulation index m, occupied bandwidth etc. SCkHz/div

are measured.

Modulation index m of FM wave can be expressed by

Af.a/fm. The relation which makes the carrier lowest

when modulation index is 2.4, 5.6, 8.6, .... is obtained fm=50kHz
m =56

to calculate modulation index m or frequency
deviation Af ., (see Figure 5-11 (a) and (b}). Afpean= fmXm
It is often the case with FM wave that we cannot = 112kliz
understand the content of modulation only with the
spectrum but can understand when FM component of
input signal is converted into and displayed by the
change of amplitude.

In this case, discriminator is used additionafly. But
spectrum analyzer can detect utilizing the slope of IF Y
and B.P.F. The modulated wave thus detected is :
displayed on the screen (see Figure 5-11 (c)).

When modulation frequency is low, set the horizontal
axis to-Zero-Span to-operate as a fixed modulation
receiver. Measurement is made in time domain.  * °
When modulation frequency is high, measurement is
made in frequency domain, and modulation frequency { 0. 44
is obtained from sideband frequency.

When modulation index m is small (approximately 0.8 -
or less), m is obtained from the relation between

carrier level and 1st sideband level.

T carrier

(a) Spectrum of FM wave

2404 ¢ B.603 ¢ 14,93
5520 1178

{b) Relation of carrier amplitude to
modulation index

Waveform displayed on CRT

FAWA
VALY

BPF characteristic

)

Spectrum of FM wave

{c) Direct viewing of FM wave

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

B Sample measurement of FM wave of low modulation frequency

Press | FREQ | key, and operate the step key or data

knob to adjust the carrier at center frequency.

-
E
I
]
1
1
i
i
i
|
1

-

) RBW |
Press [BW| and

£
| ppp————————y

and operate the step key to set resolution bandwidth to 3

times or more of modulation frequency.

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

peak of signal level is equal t‘orthe' referénce level line. . »

) Tue 1994 Hev 15 19:41
A dm - AWils BBlok N - Level [
ho a8’
dB/div
REF| LENVEL] - . f\

B il A

[ 1\ —

Ref Dffset

i I T

CENTER 903.000 MH: SPaN 5.0¢ MHz
REW 100 kHr = VBW 100 kHry SW° 50 ws ATT 10 48

Figure 5-12 Adjustment of signal level

!
Press SPAN | and | keys to enter
1

Zero Span mode.

Jan 12/95
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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 3o that the
modulated waveform is displayed at the center on the

screen,

Source

}
Press | SWEEP '
1

1 I
Press | SWPT | and | | keys to select
Lars] [}

MNL, and operate the step key to ad;ust sweep time so

-1
-4

that modulated wave can easily be seen on the screen.

waER, 4 Peak |
Press E and i keys.

“L2.0 e A_wtie B_Dlank m.,szue 1934 Hov 15 19:46 o

M\RlK%E l ’ Hext Peak

i | e

' [ I Haxt Poak

| o |

l ] RN —
IR

l J / 'I fh lih.J Hoxt Min
I 4

o

Figure 5-13 Moving the marker to the peak of
modiuilated wave

Jan 12/96
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3. Measurement of FM Wave

4
F
|
4

keys to move the deifta marker to the ad]acent peak with

the data knob.
p ! more 1/3 | d set ' 1/Delta MKR It ON 1
ress E_ J:an se - !. o o

calcutfate modulation frequency fm.

_ 1
T{(s)
Toe 1934 bov 15 19347 £ parier
a8
Markar+
Fized W
i OH || DFF § “":v?
I
|
1/Dalta WKR

e

T Disp Level
CENTER 903 .001680 Mz SPAN 0 Hr more 2/3
REW 3 kHz VEW 3 kHz *SWF 50 ms ATT 10 &

Figure 5-14 FM wave of fow modulation frequency

"\___j

Jan 12/86
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: 3. Measurement of FM Wave

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

Press | SPAN key, and operate 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 frequency.

Fx 7.8 dim AW Tte B_Blank Tue 1T Mov 15, 19552 [ Freq
0 d8/ .
Conter
CENTER
SUIVOPSU MHZ
{0 /i ] Start

| //\ // \'\ \\
AN Stoe
\ YA/ ERNTA|
auTo [ETH]

ALY \ =)

¥ \V | =T
CENTER 90300050 MHx SPAN 50.0 kHz e 1/2
RBW 1 kHr VBW 1 khz S 100 = ATT 10 8B

Figure 5-15 Adjusting carrier frequency at center

frequency
MARKER A 1
Peak !
Press ON and | ea | keys to move the
1 I
Lo o o i e -

market on the peak of carrier.

Jan 12/96 5-17
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3. Measurement of FM Wave

Tue 1934 Nov 15 13:52 T poo |
FEF -2.6 oba F_Wita B_Blank WKR 90300040 M-
10 o/ -1t.05 die
Hlext Peak
MARKER )
U3 eeRI Y MHE /\ Mext Peak
A

/ [ \ Al e

\ \ / |
/LY \ e i
‘ Y

Cont Peak
) o |
CENTER 503,00050 iz SPAN 50.0 kHz mre 172
RIOW 1 kHr VEY 1 kilz SWb 100 ms ATT 10 dB
Figure 5-16 Carrier peaks
-------------- ) pFEsEmm=————=T Bniehei e |
! more1/2 |} | retun ! I Delta MKR |
Press 1,1 : and : ]
bemmmemm e N T 3 b H

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

the peak of adjacent sideband signal.

Then the displayed frequency value for the marker position
becomes the modutation frequency fm.

Tue 1994 Hov 15 19:53
F 7.8 doe AW Ite B_Blak WK 12.00 KAz Harker,
ko =/ -9.70 d8
Hormal MR
DELITA MKR ,I
TZ.po KHZ /
Y A

AL TR
N / [ 1)
\

\ Sig Trad:
\
\

\ /i VY e
| % \\;

LCERTER 901.00050 Wiz SPAN 50.0 kitz wore 1/3
ROY L kHr VEHW | kHz SWt 100 ms  ATY 10 4

Figure 5-17 FM wave of high modulation frequency
and low m value
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\ 3. Measurement of FM Wave

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

RBW !

!
P 1
ress Bw | and ,:_ j

and operate the step key to set resolution bandwidth to a

keys to select MNL,

value which includes main sidebands (5 times the

modulation frequency or more).

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

center frequency at the carrier frequency.

Tue 1994 Hov 15 20:02 Freq

~2.8 dba ... A_Write 0_Bionk
0 d8/
Center
CE ER !\N"W’\ﬂﬂl. =
- oY LA M il' ]
™ Start
L] vum
i
Stop
"Wmnn
L ¥
CF
Step Slze
D W)
Fraq
Offsat
Con iz
CENTER 903.00050 MWz SPaM 50.0 kHz wore 1/2
PREW 10 kiiz ViW 10 ki SWP 50 ms ATY 10 08

Figure 5-18 Adjusting center frequency at the carrier
frequency

Press | SPAN key and operate the step key to set

frequency span to a value which makes it easy to

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

From the waveform, measure Af,qax peak-

af ek and modutation index m are calculated using the

following formulae.

AMpeak = .,_;_ Afgeak peak

.\ S
‘ fm

®  When af,., is small

Frequency at delta marker

i}

5.30 kHz

[P AN Af ok pesk

= 2.65 kHz
Tus 1938 Nov 15 20303 [ ik
[EF ~Z.B dbm AW its B.Biank WGA 5.30 iz il
ko o8/ %.28 &
Hormal WKR

DELLITA MKR .lnﬁm-vm
. KHZ Mugv At
oy
AﬁNi' WW ¥ As Sig Track

W YL ] oFF |

Peak

HuFti MR

FENTER D03.00050 MHz SPAN 50.0 WMz
CREW 10 WHz VBY 10 kHz 5w SO0 ws ATYT 10 &8

Figure 5-19 FM wave with small Af,,..

5-20 Jan 12/86



R3465 SERIES OPERATION MANUAL

Jan 12/96

3. Measurement of FM Wave

®  When af ., Is large
Afeakpeak = Frequency at delta marker
= 285 kHz
1
Afpaalc = -ﬁfpeak peak
2
= 147.5 kHz
T 20:
Fr 2.6 dm TG BT W T IS O parker
O dBS =0.30 48
Hormal WKR
DELTA MKR| .
LSO KH
Sig Track
o T
Peak
Multl KR
I |
HR OFF
i .,J,ﬂ
CENTER 903.000 Mz SPAH 1.000 Wiz more 1/3
PREW 10 kHz VBY 10 ki SWP 50 ws ATT 10 &8

Figure 520 FM wave with large Af

peak
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3. Measurement of FM Wave

J§ 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.

m = 2Ess Esn: Level of 1st sideband
Ec Ec : Level of carrier

Cn the screen of log scale,
g Egg- Ec + 6  Egg- Ec:  Difference in level between
g 20 1st sideband and carrier [dB]

M

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 displayed, read carrier
frequency fc. Then, read carrier level Ec [dBm] (see

Figure 5-21).

Tue 1334 Hov 15 20712 Harkor

REF -10.1 dflm A_Writa B Brack MKR 902, 95996 Mz
no 48/ -10.60 cfbm
~ / \ ~ Delta MKR
\ / \ / \ Sig Track
\ oo

\/ \ Wulti MGR

R OFF
CENTER 901.0000G Mtz SPaH 16,00 kitz wore 1/3
RIW 300 Hr VBW 300 Hz 5w 730 ms ATT 10 B
Figure 5-21 fc and Ec of FM wave
Jan 12/96
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Jan 12/96

3. Measurement of FM Wave

MARKER ,"“"';;;l'('"_":
Press ON | and | i keys
A H
I R i R b
Press mere 1/2 (! return ‘and ! Delta MKR !
1 I ] ] ] i
Jd SOV ey — - -4

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

position (see Figure 5-22).

Yue 1994 Nov 15 20:13 ““—I
E ~16.1 dom A_W-ite D Biak WA 2.57 ki Harker

@B/ =16.23 &
Hormal WEKR
DELITA MKR
L. L KAZ
VAL

\ N

\ / 4 L ‘ Pank
\/ \\ / Multi MR

\.‘-\_
™~
L~
]

LCENTER 903.00000 Miz SPaN 10.00 kHr more 173
ROW 300 Hr VBW 300 Mz SWt 230 = ATY 10 4B

A el

Figure 5-22 f{gs and Eg; of FM wave

Calculate FM modulation index m using the following
formuia. '
m = log LB 7 6

20

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

tn = ]fsa'fc]

Calculate frequency deviation Afye,, using the following
formula.

A = M X £
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4. Measurement of Pulse Modulated Wave

The spectrum analyzer equivalently decomposes a wave to display higher harmonics and fundamental
wave which are included in the signal. When a pulse modulated waveform displayed in time domain,
as shown in Figure 5-23 (a), is converted to frequency domain, the spectrum which has an envelope
with carrier frequency Fc 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 repetition frequency (PRF)

[
® Pulse width ()
e (Carrier frequency {fc)
s Peak power (Pp.)
® Mean power (P,,.)
( Main lobe
.J i
. — _ Side lobe ! Side lobe
R Y Il | “Wﬂh
T= — | fo \
i e
j R
Side lobe Side lobe
fe-1/z fc+1/r
{a} Time 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 VDC when the input attenuator
is set to 10 dB or more. Because pulse modulated wave such as radar wave tends to
have a high peak power, be sure to sufficiently attenuate the signal with coupler or the
like before inputting to the INPUT connector of this instrument.

2. Because the input level 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 to 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.

5-24 Jan 12/86
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4. Measurement of Pulse Modulated Wave

[l Pulse width (1)

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

Pulse repetition frequency (PRF) = 1.7 = Resolution bandwidth = 0.1/z

I 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
center. To make the center clear, it is necessary to set SPAN/DIV to a
wider value than 1/z. Here, the accuracy af measured frequency is the
accuracy of center frequency under set SPAN/DIV value.

[l Peak power (Ppeak)

When resolution bandwidth of the spectrum analyzer satisfies the
following conditions, displayed amplitude is proportional to resolution

bandwidth.

Pulse repetition frequency (PRF) = 1.7 = Resolution bandwidth = 0.2/r

Here, displayed amplitude value is proportional to resolution bandwidth,
and the relation between actual peak power P (dBm) and displayed
amplitude value P’ ., (dBm) is as foliows.

Poeak = P’peak = @ (0B)
a{dB) = 20log (r X 1.5 X RBW)  a:Pulse attenuation factor

Bl Mean power Pave (dBm)

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

Pave = Ppeak XPRF X1 PRF : Pulse repetition frequency (Hz)
T Pulse width (s)
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5. Spectrum Analysis of Burst Signal

Gated sweep function enables spectrum analysis of burst signal.

i Measuring method

5-26

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".
Input signal and gate control signal must conform to the following

specifications,

Input signal

AL b A At

B =
] E
1 I
= :
Gate control E !
signal ! E
RBW
5MHz to 1MHz 300kHz 100kHz 30kHz 10kHz
At, | 2us Or more 15us Or 20ps Or 50us or 1805 or
more more more more
Aty 1S or more
Aty 155 or more

NOTE
To measure noise, select SAMPLE for detection mode.
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6. How to measure transmitter test

Il Measurement of frequency error (modulation accuracy)

input a signal fiting to communication systems (PDC, NADC, PHS) in
INPUT connector.

Press | TRNSIENT

- e —

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

knob and the step key.

Refer to page 7-81 for the details of set-up.
' -
Modulation | and select the

1
¥
|
!

PRy R ——

[onJlore] |

ten key.

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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8. How to measure fransmitter test !

Jl Measurement of OBW (Occupied Bandwidth)

OBW is measured in 2 modes of TRANSIENT mode 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

Press | TRnsiENT | to set TRANSIENT mode.

Press

T
STD | and set a communication type, a
1
| !
link, etc. of the signal you want to measure with the data

knob and the étep key.

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

]
H to select
1
1

OBW/ACP/SP !

1
1
1
E
i
i

1

Press E AVG Times :' and set average times with ten
.' :

key.

Press FREQ | and set the center frequency of the

signal under measurement.
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6. How to measure transmitter test

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

started.
Tus 1984 Mov 15 13145 ]
REF 7.0 dbm B_vlaw H_Dlak
no an/ POC B auto Laval
Tw—zm Pz Set
REF| LEVEL | !
379 UB
M
L
¥
" AVE Timaa
) ofF |
il
FENTER, B10.000000 Hiz SPAH 124.992 kiz Quit
et 300 kHr VBV 300 kitz eSWP 50 mx  ATT 20 4B :

Figure 524 OBW measurement screen
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6. How to measure transmitter test

@ Measurement in CW mode

Press

FREQ

and set the center

frequency of the signal under measurement.

OBW
Press to display OBW measurement menu.
fua 19948 Mew 15 0949 |
0,0 dbm AWrita B_Blank T 1533 More = L
ho 48/
Dew ¥
AVG Tlass
- ) o T
Parasatar
Satuo
i i - u_ﬁ...-
FENTER 1.8351500 GHz - SPAN BOO iz Dul-t
v 10 ke VW 10 ki WP 50 ATT 10 48

Figure 525 OBW measurement menu

Press

1
Press | AVG Times | and set average times with ten key
1
)
]
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6. How to measure transmitter test

! Parameter

Press i Setup

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

are set 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 measureément by pressing | REPEAT | or | SINGLE | .

- K A w-ite B Blank NKA 244.8 kiz
a6 4 -2.09 &

TPV 2 80
Fe 1 ;) 4
timar
1
Hearun ]
Il
Def tnas
i ; e
| !
A [
3 i
LENTER 18951500 Gz SPAN BOO kHz ratum
PREY wav 1 kHr WP 505 48

Figure 5-26 OBW measurement screen
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6. How to measure transmitter test

Il Measurement of ACP (Adjacent Channel leakage Power}

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

At the measurement in CW mode, channal 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

Press | TRNSIENT |to set TRANSIENT mode.

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

" knob and the step key.

| | o,
Refer to page 7-81 for the details of set-up. )
R I oTTTTTTT T TTTTTTTR
Press! retun 1! Spectum !t ACP |4 select
i HOBWIACP/SP1 | i

e e ey e

1
] f
Press | AVG Times | 54 get average times with ten key.

| [onT{ore] !

—————————

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

under measurement.
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6. How to measure transmitter test

, the measurement i

SINGLE

By pressing | REPEAT | or

started.

ACP
Autn Lavel
Sat

AVE Times
o

it

Tue 1994 How 15 09.27

ADJACENT CHaMMEL PIWER {POC)

hdjacent Channol Power

Result

-70. 28K
—-64.31¢4
-55. 7984
—70. 07

[Hoan Power]

=63, 45K
=55. 24K
=58. 93]
=59, 48K

[Paak Power]

~100 khz
50 kHz
50 kite :
100 kiz

£10.000000 Hz

-5.0 dBa

10.0 &8

Froquency

Reference Level

gure 5-27 ACP measurement screen

Fi

5-33
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E. How to measure transmitter test

@ Measurement in CW mode

Press | FREQ

step key and data knob.

and set the center

frequency of the signal under measurement with ten key,

ACP
Press to display ACP measurement menu.
0.0 dbw AW-(ts 8 _Blank WCR l.B&S?; ::4 e 25 G i
Ho 48/ —8.32 dbm o T
Seaclrg
Speciflad
Buracha {dith.
Porasatsr
Setup
- Screwn
==y
L
4
CEMTER 1.895150 Sz ’ SPAN 2.25 Mt Quit
RN 30 $Hr VEW 3G ke W 50 ATT 10 o8

IR ——

STD

which are set at

set automatically.

e m e — e —r

Channel

Spacing

5-34

But the setup can be changed with

Specified
Bandwidth

Figure 5-28 ACP measurement menu

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

By this setup, the measurement conditions of REW, VBW,
Sweep Time, Channel Spacing, Specified Bandwidth, etc. are

SWEEP

SWPT |,

May 10/96
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! 6. How to measure transmitter test

]

Press | return
i
)

and set the

.
[ § ]
P i
1 1
1 b
i 1[Fun]fSepd |

measurement method of carrier and adjacent channels.

Full : Full sweep measurement
Sepa .: Separated sweep measurement

Start measurement by pressing | RepeaT | or | siNGLE

Tua_ 1994 Noy 315 10:00 aCF
B9E050 GHE

-54.81 dom as | o

I H— Setwe
.75 Wiz

SPAN 2
SUBY 3 kir S 5.0 ATT 10

- Adjacent Channel Power (m

LINERZ: -900 kHz -74.50 &
LiERT : ~600 khz ey
UPPERL: 500 itz -14.00 B
UPPERZ: 900 kHz -74_50 &8

Tult

Figure 5-29 ACP measurement screen
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6. How to measure transmitter tast

5-36

R

center frequency of the signal under measurement.

Il Measurement of antenna power

Press | TRNSIENT | to set TRANSIENT mode.

Power

v
=
1]
0 .
w

¥
4
i to select the
3
1

i §

Press E AVG Times E and set average times with ten key.
1 i
1 i

Press| FREQ [to set the communication channel or the

P

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

started.
Tua 1994 Now 15 13:54 [ e pwg
AHTEN FIMER gmx)
Auto Leval
Rasul: Set
hetenna Power &Ba
9. 488
Frame Power - ®a
-"
AVE Times
Parapoters W] OFF |
Froquency T 35, 000000 Mz
Hoforence Loval © 0.0 dba
Attersmtor Doig0 &
EF LEVEL
3.P dBm Quit

Figure 5-30 Antenna power measurement screen
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, 6. How to measure transmitter test

Jl Measurement of leakage power

Measure the leakage power at Carrier OFF.

1

Press | TRNSIENT | and! STD 1to set a
1
I

S

communication type, a link, etc. of the signal you 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
O e " PDC DOWNLINK
NADC DOWNLINK
K ! PHS —e Continuous

Carrier OFF | to

1 [}
Power 1
1

T
Press! return ! Power
¥
1 ll

_—————————

display leakage power measurement menu.

e 1994 e 15 090 o e |
TERSIRCHENT PARAETER {Sotup in the SIDY
futo Lavel
Standard Sat
Type : PDC P
Link T B il
(Ex7]
Sync Type : HO SYHC WORD ( ) e
Codec : FIRLL RATE £XF Trig
Slops
Neas Node T 1 BmsT —
Trigger Source DA
Root Myquist Filter : (M
. AVG Timen
Parameter Fntry
Frequency T $10.000000 Kz
Roferonce Level : -5.0 @
Attanuator © 10048
Qult ]
]

Figure 5-31 Leakage power measurement menu
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6. How to measure transmitter test

Press | FREQ and set the communication channel or

the center frequency of the signal under measurement.

i 3
Press | AVG Times | and set the average times with ten
3
i
]

: Lo J[oFF]

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

started.
. — : __thom, 1996 Jun 10 15:02 [ Jransient
) B - - it fer (Sehp in the
: Save Form
Standard - . Trlgee e
- Typo S »
Link iinl OB/ 40P /5P
Sync Type : UNIQUE WORD {GBRIFNFG)
Codec : PRi RATE
Hoas Mode 1 1 BURST Pomer
Trigger Source E: 118
Root Myquist Filter - DN Modu et ion
Freq Heas Range T HORMAL Acarwty
o Level Set : OFF = -
Parmetor Entry Rute/Dats
Frequency : 4.000000000 Gz
Reference Lovel : 0.0 dbm PG Treee
frtterazator : 16048 Tiaing
s
—

Figure 5-32 Leakage power measurement screen

CAUTION !
The measurement range of leakage power at Carrier OFF

is under -30dBm.
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6. How to measure transmitter test

Il Measurement of symbol rate

Jan 12/98

Press | tansient | to display TRANSIENT measurement

menu.

1 i
Press 1 SID | and set a communication type or a
1 I
1 i
I 1

link, etc. of the signal you want to measure.

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

Transfer

] 1 ¢

Press i fetum [ |
1 | | Rate/Data
1 [ |

Press| FREQ | and set the communication channel or

the center frequency of the signal under measurement.

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

started.
Tue 1994 Hov 15 14:00 I [pus AT |
Bl TRAHSEER RATE (PHS)
Pato Lewe!
Sat
Rasult
Bit Transfer Rate Erroc : EEETNE] o=
6. 23EY
T ave Trmms
Parameters o Bl
Froquancy T 1.836150000 6Hr
Roference Lovel @ 0.0 dBa
Attermator Done @
CENTER \J
1.895150080 GH= Quiz J
)

Figure 5-33 Symbol rate measurement screen
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RECORD AND OUTPUT

|

The record and output of the measurement data and the

setting are described in this chapter.

|

CONTENTS

2

6

Record to the Memory Card . ..........

1.

6-12

How to Qutput to the Printer

2.

6-17

Output for Plotter

3.

6-21

Qutput to the File

4,

1ce

Setup for the Target Devi

5

6-24

of the Screen Data Qutput

6-1
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1. Record to the Memory Card

The memory 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 functions 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 PCMGIA Release 2.0 of the United States of Ametica

standards.
* There are two slot memory card drives and the two memory cards can be used simultaneously.

Il Usable Memory Card

* Adapted to JEIDA Ver.4.0 or higher ( 68 pin two piece connector),
TYPET

e 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.
e Formatting
MS-DOS format.
Corresponding to the various kinds of memory size.

CAUTION ¢

. Only the memory cards that are adapted to the PC card guide line
Ver 4.0 of the Japan Electronic Industry Development Association
(JEIDA) or to PCMCIA Release 2.0 or higher of the United States of
America standards are permitted. Use the memory cards only after
making sure that those are adapied to the standards as above. See
the page A-21 for further information.
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1. Record to the Memory Card

Il Note on Handling the Memory Card

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

s 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.

Jan 12/95



R3465 SERIES OPERATION MANL'
1. Record to the Memory Ca. ..

B Memory Card Specifications

Table 6-1 Memory Card Specifications

Specifications Memory Card
Connector 68 Pin two Piece Connector
Interface In accordance with JEIDA Ver.4.0
Dimensions 54 (Width) X 86 (Length} % 3.3-(Thickness)
mm

Operating Environment *| No condensation

Operating environment: 0 to 55°C
Storage environment: -20 to 60°C
Relative humidity: Less than 95%

Write protect Switching ON and OFF by the switch.
It is impossible to write if set to ON.

e Pk R L Tz 1

B Contents of Storage to Memory Card

The followings are the contents that are able to be stored in the memory
card.

@ Set 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

s n

1 item

L |

Trace data A,B
Connection factor
Limit fine 1

Limit line 2

Jan 12/36 6-3
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1. Record to the Memory Card

B [nsertion and Ejection of Memory Card

~ Drive lamp for B drive

— Eject button for B drive

Drive B
ST = — i
Jif <,
_ y — =

Z Drive A

Eject button for A drive

‘L Drive lamp for A drive

Figure 6-1 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.

When the memory card is ejected, press the eject button
only after making sure that the drive lamp Is turned on
with yeliow color.

CAUTION !
The drive famp is turned on with red color when the card

is given access. Do not press the eject button to eject the
memory card when the drive lamp is red.

In the case thal the memory card is ejected when the
drive lamp is red, the data in the memory card is not

guaranteed.
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1. Record to the Memory Card

Jll How to Initialize the Memory Card

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

Turn 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 initialized again.

fnsert the memory card.

SHIFT SAVE !
Press @ || RCL and !
i

Setup i
b
i
1

initializing of the card that is inserted into each drive.

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

execute the initialization.

Confirmation

Format Memory Card-A?

Confirm ] l 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 initializatiorn.

The time that the initialization needs is different
according to the capacity of the memory card, but at the
end of the initialization the indication of "Confirmation” is
disappeared. Furthermore, the memory card should not
be ejected in exacuting the initialization.

Jan 12°86



13465 SERIES OPERATION MANUAL
1. Record to the Memory Card

G M How to Store into the Memory Card (Save Function)

CAUTION !

1. In the case that the data in the trace A or B is to be stored, set
the trace mode in VIEW before execution. The waveform data
cannot be stored in WRITE or BLANK mode.

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

"Select item” is "Default” in both case of 1 and 2. Furthermore,
each item can be selected optionally by "Select ltem".

o -

SHIFT SAVE ! !

Press l. l, RCL ,and: RAM )
i 1

1 1

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 !
¥
1

[

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

Tue 1894 Hov 15 17:54 -
FEF 0.0 don AWrite B_Blank Save File
HO o3/
Save
E
FILE-pas List
Reg/File
Enter
Tithe
CEHIER 4.000 Gz SPAN B.00 GHz
LREY 5 Mz VBY 5 Hitz SWP 120 ms  ATT 10 4B Weite
Tile List (MB:/SVACL ___ AJBZI2 bytes free) Protect
PR | < Fiic Infornalion Do
FHE_00G. DAY FILE_005 DAT 1994711715 ff  Select
FILI_0G7.DAT 1856 bytes used Tlem
F11 £_008.9aT Satip: ] o | aw
FHE_003.DAT Frace: o IR R
FILE_p10.Dal Linit Line: - - Renome
FHE 011061 it Uine: Gl 1 [ 2 (17218
FILE_012.0T LUSS:Frea: G on |
TILF_013.000 cinn FMIWI@L
FILE_014. 601 _ . return
Figure 6-2 The Menu Screen of Save Function
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1. Record to the Memory Card

Move the objective file by the step key or by the data
knob to 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.

!
Press | Save to store the set condition into the
1
I
]

memory card.

The file name is created automatically just on saving.

6-8 Jan 12/96



R3465 SERIES OPERATION MANUAL
; 1. Record to the Memory Card

[l How to Call from the Memory Card (Recall Function)

SAVE I
f
Press RCL and :I RAN
1
]

to specify the drive

of the memory card.

The drive A is on the lower side and the drive B is on the
upper sile.

1 ]
' Recall
Press ! H
1 File 1
1 ]
The screen shown in the Figure 6-3 is dispiayed.
T 1994 Hov 15 17:53 ]
EEF 0.0 dom A_Wite D_Blank e Recall File
Recall
EL FILE
F-ILE ps .
—] List
N . Reg/File
CENTER 4.000 GHz SPAN B.00 Gz
oW 5 Wiz VBY 5 Mz SWP {20 ws  ATT 10 4B
File List (MB-/SVRO. ... 438272 es free
I | << Fi|e Information >7>
FI"E-m'MT FILE_005.DaT 1994/11/15
FILE_0O07.0AT 1856 bytes used
FILE_00S.DAT Setup: G o | o
FILE_009. GAT Trace:
- OFF (IEN RN LY
FILE_010.DaT AR
FILE_D11.DWT Liwit Line: 1 ][ 2 ff372]
FILE_012.0AT L0SS:Freq: o
FILE_013.08T CORR Factor : P33  on
FILE_Oid.0aT return

Figure 6-3 The Menu Screen of the Recall Function

Specify the file by the step key or by the data knob.

Press to call the set condition of the

specified file.

CAUTION !
in the case of recalling only the data of the trace A or B,
set trace in VIEW A or B before executing the recall.

Jan 12/96 6-9
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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 battery depends

on the static electrical current consumption.
The static electrical current consumption increases as the increase of the
memaory capacity and the life span of the battery is shartened as a resuft.

WARNING !
The lite span of the battery is shortened when the memory card is

ieft 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 passible to back up the memory card (ali copy) when exchanging the

battery by using the two drive slots.

insert the memory card to be backed up into the drive
~ slot A and the memory card that has the same capacity
1o be copied a!l the data into the drive B.

L SHIFT _ SAVE
" Press the keys in order of| @ | RCL |,

The following Confirmation message is displayed.

Confirmation

Copy Memory-Card A to B?

r Confirm ] { Cancel

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 all copy.

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

CAUTION !
it is impossible to copy all when the capacily of the

memory is different.

@ How to Exchange the Battery

CAUTION / :
When exchanging the battery, all the data that is stored in the

memory card is cleared off. _ ,
Exchange the batfery after copying the necessary data to another:

memory. card. B

The methbﬂ of ,_ex'cha'nging .thé battery of the memory card is different
according to the manufacturer or the capacity of the memory card to be

used. R .
Follow the process that is described in the user’'s manual of the memory

card to be used to exchange the battery.

6-11
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2. How to Output to the Printer

This instrument can nutput 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 panet (Graphic dump).

CAUTION !

1. Connect the cable after turning off the switch.

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

3. The data that is output from this instrument Is monochrome. it
does not output in color even if it is connected with the printer
corresponding to the color mode.

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

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

Il Connectable Printer . __
This instrument adopts ESC/P (Epson Standards Cord for Printer) or HP
PCL as the control cade for the printer, so the printer corresponding to

" ESC/P or HP PCL is able to be connected.
' The recommended printers that are able to be connected 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 68-2 Recommended Printer

Name of Manufacturer Type Name
SEIKO EPSON Mach Jet Printer series
Hewlett Packard HP DeskJetb05J Plus
Hewlett Packard HP DeskJet500 series
May 10/96
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2. How to Output to the Printer

I Specification of the Output Form

The output form is monochrome data, but the printing mode is able to be
selected from the three types shown in the Table 6-3.

Table 68-3 Printer Output Format

Type Printing Mode

Gray Four gray scale A4 full size  Landscape printing

Mono S No gray scale A4 half size  Portrait printing

Mono L No gray scale A4 full size  Landscape printing

SHIFT CONFIG
Press the keys in order of @ | |copy and

———————————

. The following dialog box appears.

Printer

Copy Mode : I Gray “ Monc S l I Mono L
Printer Command : | ESC/P || HP PCL |
MemuPrint  : | oN || OFF |

Select one of "Gray/Mono S/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 6-4, the Figure 6-6 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 |

to set that.

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

CAUTION f
If the power is turned off after the setting is changed and

the dialog box is still being displayed, the setting is
ignored.

May 10/96 6-13
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2. How to Output to the Printer

AdPaper Side

Figure 6-4 " Printing Example in the Printing Mode "Gray"

E
1N Sﬁ |
S
SRR e
2t | 1

s g
] B !
Bl LI

AdPaper Side

Figure 6-5 Printing Example in the Printing Mode "Mono S
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2. How to Output to the Printer

Fri 1996 Mar 1 Copy Config

G.0 dba A_Write B_Blank
o 48/
t Printer
\ Plotter
i i File
Printer

Printer Comsand :
seau Priot : [EINEL o ]

\ |
Copy
Cance!
Copy
CENTER 30.00 Mitz SPAN 18.00 MHz Devic

‘RBY 300 kHz VBW 300 kHz SWP 50 ms ATT 10 dB

AdPaper Side
Figure 6-6 Printing Example in the Printing Mode "Mono L"

B A
T 00 0 dM

T DR Al

i
£

T LV W R

A0 WE

AdPaper Side
Figure 6-7 Printing Example in the Menu Print "OFF"
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2. How to Qutput to the Printer

[l Output to the Printer

The output to the printer is started on pressing the "COPY" key. The
output data is the data that is displayed just when the "CGPY" 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 !
1. It needs about one minute for printing. (it is different according

to the printer to be used and the printing mode.)
2. The printing demand is ignored even if the “COPY" key is
pressed again in printing.
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3. Output for Plotter

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

CAUTION !
1. Connect GP-IB cable after AC power turned off.

2. Read the manual of the plotter 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 modulation analysis and
other) cannct be plotted.

| Available plotter
The Spectrum Analyzer becomes available to interface the plotter is
adapted the control command set of HP-GL (Hewlett-Packard Graphics

language).

However, GP-IB 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 64 Operation tested plotters by ADVANTEST

Manufacturers Model name
ADVANTEST R9833
Hitachi Denshi B82-XA
" | (Note) Set all of 4 pens to the pen slot.
Hewlett Packard HP7470A, HP7440A, HP7475A and
HP7550A.

B Setup for the plotter

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

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

Set A4 size paper in landscape orientation on the platter.

May 10/96
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3. Output for Plotter

Il Setup for the plot format

-

-

Press the key in order of

CONFI
COoPY

SHIFT

®

and

—~——————— ey

——— e — =

Following dialog box is displayed.

Plotter
Copy Mode  :[ ALL || TRAGE |
Division :

Locate Mode :| AUTO HMANUALl

:[ upteit |[ upRight |[ LowLett |{LowRight]
GPIB Mode  :[TALK ONLY | |ADDRESSABLE]|

Plétéér Address :[:’

Location

Copy Mode: ALL

Locate Mode :

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

: All of the data on the screen is plotied.
TRACE ; Only wave form on the screen is
plotted.

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

AUTO; Location can be moved
automatically.
At the two part split size.
Left—Right~-sLeft
At the four part split size.
UpLeft=UpRight—LowlLeft—
LowRight-»UplLeft

May 10/96
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3. Output for Plotter

MANUAL ; Location cannot be moved
automatically.

L.ocation : Plot is set for the split plot.

GPIB Mode : TALK ONLY  ;Talk only mode is set.
ADDRESSABLE ; Addressable mode is set.

Plotter 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.

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

change.

Note
Even if COPY key is pressed again during plotting but this plot

requirement is omitted.

M Cancel for the plot output

F——e————— -

SHIFT CONFIG
Copy

1
If the key in order of @ | | COPY | and :'
I

___________

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

buffer memory is plotted.
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3. Qutput for Plotter

Table 6-5 Plotter paper size

Plotter model Paper size
HP7470A A4 (130 A4)
HP7440A A4 (ISO A4)
HP7475A MET A4 (ISO A4)
HP7550A 1MET A4 (IS0 A4)
R9833 A4 Landscape

TabieTable §6 Assignment of the plotter pen

Pen .
Paper size
nurmber
Pen 1 Frame
Pen 2 Marker and characters
Pen3  |[Trace A
{Pen4 . |Trace B
Pen 5 Display fine -
Pen 6 :
Pen7 |[Windows
Pen 8 Limit line

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

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

CAUTION !

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

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

If the memory card is ejected during drive lamp indicates the red color then the data in the

card does not ensure.

Il Specifying the data output

SHIFT CONFIG
Press the keys in order of @ ) COPY | and

Following dialog box is displayed.

File
File Format :
Copy Mode : [ Color ” Gray ” Mono ]
Compression : I QFF ” ON ]
File No. : Filename: IMG\ADVO01. BMP
Auto Increment I OFF ” ON I

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 10/96
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4, Output to the File

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

output.

CAUTION /

If the compressed bit map data is displayed using by the
graphic view of the application software 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.

File No. : Number (3-digit) of the file (o be output is

set.
File is output by the file name which is
displayed at the right-side of the set

number.

Auto Increment : OFF ; File number is not updated.
‘ - QN ; File number is updated
automatically.

‘Il Output to the file
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 panet 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 outputting, but the output data is

not change.

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

is omitfed.

File is output to the /IMG directory in the selected drive and the file name
is ADVioox with extensions (o is a file name).

The MG directory is created automatically.

Extensions of output file is shown in the following table.

Table 6-7 File extension

Compression Extensions
OFF .BMP
ON .RLE
May 10/96
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Bl Cancel for the file output

B File size

May 10/96

SHIFT CONFIG

It the key in order of 4 | |COoPY

then file output is canceled.

4. Qutput to the Fite

—————— -y

and

- ——— e m

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

shown following table.

Table 6-8 Output File Size

Copy Mode | Compression File size (kbytes)
OFF 300
Color
S ON 3010 70
: OFF 150
.Gray
e . ON 30to 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 displayed data.
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5. Setup for the Target Device of the Screen Data
Output |

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

Il Setup of the target device

SHIFT CONFIG
Press the key in orderof | ¢ |, COPY [and
P TS
' Copy !
:' Cancel :' -

Foliowing dialog box is displayed.

Copy Device

Select desired item by data knob and press the data
knob for setup.-

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

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

6-24" May 10/96
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1. Functions of Fundamental Keys

AR ENTRY

ajololcy
) OO @ e
- O ® G G

it ERTR
e
() (o3 O O Cei
QSTART O AUTD

olclca

mor

Figure 7-1 Functions of Fundamental Keys on the Front Panel

[l Center Frequency

CEﬁ;ER
- MHg

At EHTRY

&

—]
I
|

. | ; Sl "
T A R e
—n e S T S L

Center frequency

Figure 7-2 Center Frequency Display

FREQ Sets the center frequency setting mode.
Pressing this key enables data entry and displays center

frequency data on the screen.

Frequency range
R3463 : 0 to 3.0 GHz
R3485 : 0 to 8.0 GHz
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1. Functions of Fundamental Keys

Table 7-1 Display Resolution of Center Frequency

Display Resolution of Center Frequency
1 MHz Span £ 1000 MHz
100 kHz 1000 MHz > Span 2 100 MHz
10 kHz 1W00MHz > Span = 10 MHz
1 kHz 10 MHz > Span = 1 MHz
100 Hz 1 MHz > Span = 100 kHz
10 Hz 100kHMz > Span Z 10 kHz
1 Hz 10 kHz > Span = 2kHz
1 Hz Span = 0OHz

Note
Higher resolutions are rounded off in the displayed.

@ Expianation of Center Frequency Menu

FREQ
r '“"J‘""'} Sets the center frequency setting mode.
i Center !
i i
o 4
e 7 Sets the start frequency setting mode.

Start ! Frequency range
R3463 : 0 to 3.0 GHz (Initial value is 0 Hz.)
JR3465 : 0 to 8.0 GHz (initial value is 0 Hz.)

Stop | Frequency range
13463 : 0 to 3.1 GHz (Initial value is 3.0 GHz.)
-R3465 : 0 to 8.2 GHz (initial value is 8.0 GHz.)

Tue Hov 15 1998 1502 [ f

00 AWrite B_Blork
0 o/

Center

stop | |
(=39 UHU leZJ
r El

Start

i
i

; —
| i |
f F 7 Stoo
i | =
l | Step Size
[ f J§lom )
; abb ity b f e
N o |
: LR | G UK "
| f P
\'.ifﬂ"ﬂ Hz TP 3 000 GHr mwoe 32
BV 5 Wy YHW 5 HMr TP 120 ws ATT 10 oB
S

i T e ek N

Figure 7-3 StarvStop Frequency
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1. Functions of Fundamental Keys

CF

e ————

jumptegnap—————

.y

Prese!
Tune

e —————

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

In AUTQ, the step size is set to 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. ¥ a value less
than the display resolution is entered, it will be
replaced with the value of the display resolution.

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

When OFF is selected, the offset is canceled.

Displays menu on the following page. (Only R3465}

- This menu item is not provided to R3463.

Adjusts 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 to 8.2 GHz.

When the base band frequency (0 t0 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.

ey

3

1

]

i

1

1
s |

]

1

[}

|

]

!

-

! 1 Automatically adjusts the tracking of the
tAUTO i :

; | preselector so that the signal level
| i
] 1
v

i

i

i

1

X

}

1

I

I

]

i

indicated by a marker is maximum. Use
---------- this function after positioning a marker

near the peak of a desired input signal.
Todtis possible to adjust the tracking of the
preselector manually (with ten keys, a data
knob and step keys).

Manual
Peeking

- ————

T e oy = —

e — — =y

Switches the value of lower limit frequency which

aperates preselector.
If 1.7G is selected, the preselector 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.

_——— e m m=-——

Returns to the menu on the previous page.
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1. Functions of Fundamental Keys

Il Frequency Span

AN ENTRY SPAN
b I MHZ l

'- // \\

~——-——— Frequency Span ————»

Figure 7-4 Frequency Span

SPAN Sets the frequency span setting mode.
fn this mode, data can be entered and frequency span

data is displayed on the screen.

Table 7-2 Display Resotution of Frequency Span

Display Resolution of frequency span
10 MHz Span > 4000 MHz
1 MHz 4000 MHz = Span > 400 MHz
100 kHz 400.0 MHz = Span > 40.1 MHz
10 kHz 40.00 MHz = Span > 2.01 MHz
1 kHz 2000 MHz = Span > 401 kHz
100 Hz 400.0kHz = Span > 20.0kHz
10 Hz 20.00kHz = Span > 2.00kHz
1 Hz 2.000 kHz = Span
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1. Functions of Fundamental Keys

@ Explanation of Frequency Span Menu

7-6

R3463:
Autornatically sets the 1.5 GHz center frequency and

the 3 GHz span.
R3465:
Autornatically sets the 4 GHz center frequency and

the 8 GHz span.

The frequency is fixed to the center frequency. The
analyzer operates as a tuned receiver.

The horizontal axis becomes a time axis. The center
frequency resolution is determined according to the
set resolution bandwidth.

Jan 12/96
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1. Functions of Fundamental Keys

The units for the reference level, the display line and
the marker level can be selected from the following

menu.

dBm +47 dB
dBm +107 dB

dBm +113 dB

dBm +90 dB

dBm

10 15 mW

e —————

level can be set in the range of 0to +100.0dB in

logarithmic {dB) scale only.
When OFF is selected, the ofiset is canceled.

-
] ]
| RefOffset | When ON is selected, the offset ievel of the reference
] i
1T 1
1 !

[ S S

Reference level (displayed)
= Reference level {set) + Offset

Jan 12/96 7-9



R3465 SERIES OPERATION MANUAL
1. Functions of Fundamental Keys

B Resolution Bandwidth (RBW)

REF 0.0 dba A write O Blank WA 2.02 khiz
ne &8/ 1.06 48

Noram| HKR

DEL|TA MKR
2o RAZ
[

Sig Troek

P Conm

EAER =

[ i/ \ I Bl MR

CENTER 30.00000 WHz SPAN 20.00 kHz nors-1/3
pEEW 300 Hz VEW 300 Hz SWe 450 we  ATT 1C 46

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

When RBW is set very narrow, the resulting spectrum is also very fine in
detail and has increased resolution of the spectral components. Thus, it
is possible to separate a signal from neighboring noise, or two closely
spaced spectral components. But as RBW is decreased, it takes an
increasing amount of time to sweep through the same frequency 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—~ RBW can be set from 300Hz to 5 MHz ({from one 10
three step). Initial setting is AUTO and an optimum

1 1
! RBW | : .
! : RBW is set corresponding to the frequency span. (In
|_fL_’_TE_ 1 the case that BBW is set in 200Hz, the accuracy of
' the band, the accuracy of the level and the noise level
' have no regulation. The display image is "IRBW
' 200Hz™ in this case.)
]
p————————— -
| REW Span i " Sets RBW ra‘_tio corresponding to thg span.
! ! When RBW is set to AUTO, RBW is automatically set
' ' corresponding to the span at the ratio specified here.
sesTmTTTTT 4 The ratio can be set from 0.1 to 0.001. Initial setting

iL is 0.01.

E Set Default E Resets RBW to the initial setup state.

| :

} 1

e e e

R k

I return ¢ Returns to the preceding menu.

1 !

1 1
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I Reference Level

Reference fevel — |

{Initial value = 0 dBm)

1. Functions of Fundamental Keys

REF| LENEL
=109 gBm /

Figure 7-5 Reference Level

@ Explanation of Reference Level Menu

P

LEVEL

[ - ]

e e

Reference level can be set in the range of -105 dBm
to +60 dBm.

CAUTION !

The reference level is restricted by the input
attenuator that is in MANUAL or by the setting
value of Min ATT and fis setting range may be
narrower than the range from -105dBm to
+60dBm.

The vertical amplitude scale can ba set from 10 dB/div
to 0.5 dB/div.
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;

3

[

Y * ________ -_ e

] I 1

| 1 10dB/DIV i Sets 10dBdiv.

1 | 1

I vt

| ! SdB/DIV I Sets 54B/div.

| i ]

| S 1

t 1 1

: ' 2dB/DIV | Sets 2dB/div.

1 1 ]

; {oemen A

! 1

: | 1dB/DIV ! Sets 1dB/div.

1 | 1

; et H

L] 1

: ! 0.5dB/DIV | Sets 0.5dB/div.

i : : P

; poTTT T 4

- E return 1 Returns to the preceding menu.

1 1

| A j

pllimo— o : AR

t R 1 .

t  bLnear | Referex—ace level data are indicated in voltage on the

B ! screer— > 3

O —— 3 Since -a—onversion is made from a dBm unit scale,

! I some = Tight error can arise. :

1 1

! |

1 o ————— —_ ——

! [

: H x 1 i Displays data between 0 V and REF level

) ' i finearly. Data are displayed in (REF

i E e _ 1 level/10)Div form.

! Fomem e —

¥ —_-

i x 2 | Data display is scaled up twice on a base

" | of REF level. Data are displayed in (REF |

N i level/20)/Div form,

1 1 —_—— ——

' o= == — ="

' | Data display is scaled up five fimes on 2
xX 5 1 N A

| ! base of REF level. Data are displayed in

' 4 ' (REF level/50)/Div form.

1 P ——— —

1 o e

; x 10 ' Data display is scaled up ten t_imes on a

| ] i base of REF level. Data are displayed in

i l ! (REF level/100/Div form.

! f-———— = _——

' b

i ! 73

i ' return ! Returns to the preceding menu.

i |

1 ! i

¥ it -
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M Video Bandwidth (VBW)

1. Functions of Fundamental Keys

Tue 1994 How 15 14:99
-30.0 dom Awite O_Bionk Level
ho aB/
a8 gy
REF| LENVEL
—Jdl. g HbBMm]
} \ Linenr
bnits
Raf Offset
T I ¥ o
CENTER 1.00000 6tz SPAH 20.00 Mz
BEY 300 kit VBW 306 kitz  SWP 50 s ATT 10 08
Figure 7-7 VBW = 300 kHz
Tue 1934 Hov 15 14:10 ]
F -30.0 dbm ANrite B _Blank
0 A8/ ROV
o LTH
VB
I KRHZ
/ \ REW:Span
[\ -
- e [T b |
VEW:REW
EENTER 1.00000 Gir SPAH 20.00 Mg ALL uta
ROV W0 kiz_ *VBW I kHr  SWP S0 ms  ATT 10 aB

Figure 7-8 VBW = 3 kHz

VBW is used to average the input signal to reduce the noise on the signal
or to 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.

To do this noise averaging most effectively, VBW must be chosen based
(Generally, a VBW of 1/10 or less of the RBW is

on the RBW setting.

desirable.)

 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.

Jan 12/95
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1. Functions of Fundamental Keys

BW
f“"l"""l
i VBW i VBW can be set in the range of 1 Hz to § MH2(1-3
t CaoroJ[wec ]} step). Initial setting is AUTO, RBW = VBW.
S H
I
]
:— ——————————
| VBW : RBW Sets VBW ratio corresponding to RBW.
I
1
|

1
1
E When VBW is set to AUTO, VBW is automatically
] operated according to the span at the ratio specified

I here.
E The setting value is 1,3 step from 3 to 0.003.
1

The initial setting value is 1.

§
{
i Resets VBW to the initial setup state.
1

Returns to the preceding menu.

BW

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

Jan 12/96
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1. Functions of Fundamental Keys

M Input Attenuator (ATT)

Nov 1/96

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

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

-
the | Min ATT |cannot be set.

i

1 ]
1 !
e o g

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

-Minimum attenuation value is set in the Min. ATT
' Min ATT i . menu for Auto and Manual range. The minimum
! S0 L attenuation value is fimited to 10dB, so, 0dB cannot be
i ! set for Auto range.

s ——————— 1 For manual attenuation, 0dB range can be set.

When Default is selected, the minimum ATT is sat to
10 dB.

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

measurements.

Example :
e For the level measurement, set Min ATT so that

the mixer input level will be -10 dBm or less.

{Min ATT = Signal level + 10 dB)

When distortion is measured, set [Min ATT=
Signal level + 30 dB].

In case of R3465 under the frequency where the
preselector operates, set [Min ATT = Signal level
+ 10 dB].

L L

Set Default Resets Min ATT as the initial setup state.

fm—m————

Returns to the preceding menu.

-
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1. Functions of Fundamental Keys

l input Key

7-14

——--—.——.-ﬂu.-—-—u——-—————.-.-—
——ym—————

g ———

Correction
Factor

Sets the offset of reference level in the range from O
to +100dB.

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

Example :
This function is convenient when a fixed attenuator is
connected 1o the input for measuring a high power
signal. '
For example, when +30 dBm signal is measured with
a 20 dB fixed: attenuator inserted, screen display

" becomes +10 dBm. When the offset of reference

lavel is set to " +20 dB", +30 dBm can be read for

- the measured signal.

The level correction is executed for each specified
frequency.

Jan 12/86
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B Correction Factor Function

Jan 12/96

INPUT [

,F——————————

-

e —————

1. Punctions of Fundamental Keys

The correction 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 level to be corrected is set
in dB.

The corrected fevel 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.

Selects "ON/OFF" of the Correction function.

_ dgta.

—— . ay

i Switches the input mode (INSERT) and
i the changing mode (OVERWRT) of the

Line

.'{’Qis'btays, ‘t_f_:e:—sub menu to execute the Correction table

i table data.

-

-

It is input in order of the frequency and the
level 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 line.

Frases the correction table data.

Returns to 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 level to be

o
corrected 4B
1 3
0.5 oA TTTTTTTT
1.  810.00MHz +0.50dB '2 {
2. 950.00MHz +0.30dB=>0Hz 0
3. 1030.00MHz +0.50dB 4
4. 1700.00MHz - 0.25dB -0.5 fm-TTTTTTT T
0 —f 3GHz
Note o ,
1. Input correction data is sorted in increasing order of frequency.
) B 2. It two correction leveis-are set for the same frequency, a first-
i h "< get correction - level is effective. (In the example (1), the .
correction value of 12 is L1, and_ L1 in the example (2).) ™
Further, if three or more correction levels are set for the same ) J
frequency, only the first and last data are effective.
(1 : L2
1. f1 L1
2. 12 L1
3 f2 L2 tr1t o———°o
4. f3 L1 1 2 3
{2)
1. f1 LT L2
2 f2 12
3 f2 L1 L1 o———0
4. 13 L1 1 2 3
"
/
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2. Functions of FORMAT Mode

FORMAT

Jan 12/96

Figure 7-9 FORMAT Key on the Front Panel

FORMAT

Displays trace softmenu.

Displays a menu to set the detector.

Display line is a horizontal line for comparing
waveform levels. When turned ON, display position
can be changed with data knob, step key or ten-key,

Displays a limit line creating menu.
Frequency data and time data are chosen according to

the spectrum analyzer setting.

Inputs a label.
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2. Functions of FORMAT Mode

[ Functions of TRACE mode

The instrument provides two trace memories, A and B.

The A memory has two modes. In the Write mode, the new data from
each sweep writes over the data from the previous sweep. In the View
mode, waveforrn 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/IF 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
controfled by the CPU, and finally displayed 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 memory data,
Before performing comparison of two waveforms, store the trace

" data into the B memory (Store B} once. .

@ Modes of Trace A (Does not apply to the trace B) st
FORMAT  [~——===""73 ‘ - )

| Sets the Write mode.
E The new data from each sweep updates the A
1

memory and is displayed on the screen.

—— it ——

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

e —————— ———

1

E When the View A mode is set, the contents of the A
! memory are displayed on the screen.
|
]

__________

1

t Sets the Blank mode.

: FErases the trace data.
1

_————————

May 10/96
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2. Functions of FORMAT Mode

CENTER
I opvepe GHZ
/l
: i P Trace A
/.' \\ (Write mode)
Trace B
i (View mode)

Figure 7-10 Write Mode and View Mode

| S -

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

e 1 Compares the new data for each horizontal axis point
! with the previous data on each sweep and dispiays
' the trace data with the larger value. Thus, the display
' accumulates the maximum values for each point in the
! horizontal axis.

i . . | Wine A i

i Press this soft key again or ! Write A : key to
f | 1

E cancel Max Hold mode. ittt *

1

1

! CAUTION /

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

i

]

TS

! Trace Math !

i |

R J

@ 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 component.

CAUTION !

Selecting the averaging mode automatically forces the Sample
detection mode.

Jan 12/96
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2 Functions of FORMAT Mode

Tua 1994 Kov 15 13020 VG A

FEF 0.0 dba F_Weite B_Biork MR 400.07 Wiz
ho 48/ -5.35 dBas AVE B

o I

AVE A

R —
1A e

i

LENTER 400,00 Miz SPAN 10.00 WHz retun
eohW 300 KMy  VBW 300 kiz 5w 50 ws ATY 10 98

Figure 7-11 No Averaging

Tus 1994 How 15 13:21 AYG A

REF 6.0 dom Adwg  D_Bionk WKR 200.02 Wiz

16 a8/ . . -9.52 dim Ave A

! . 0 OFF
- JAVE] ' -

|.20 T ies AVE A
= \ e

/1A S

[CENTER 400.00 WHz P 10.00 WHT raturn
wapy 300 kir VAW 300 kitr SWP 30 as ATE 10 &B

Figure 7-12 After Averaging 20 Times

7-20

Starts averaging.

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

The count can be set to a value from 2 to 938 with
numaeric keys, step keys or the data knob. (The initial

default is 20.)

Jan 12/96
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ey e
.
<
o
>

e e I

2. Functions of FORMAT Made

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 whare
it was paused.

When Cont is set, even after the desired
averaging count has been reached,
averaging will be repeated continuously
using algorithm 2.

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

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

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

Yn = ((N-1)Yna /N + Yn/N

n: Current averaging count

N: Averaging count specified

Yn: Trace data for nth average

Yn: Averaged data for nth average

Yna: 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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@ Modes of Trace B
FORMAT o -

| JraceB 1  Displays the Trace B setup ment.
i i Note that Trace B does not have a Write mode. This
'n‘_ _______ 1: mode is used for two wavefarms comparison.
p-—- T 7
! Store B |
I ! Stores the Trace A data 10 the B memory,
b ! and sets View B mode.
]
Pt 3
1 View B ! . .
i i Displays the data stored in the B memory
! i as Trace B on the screen.
D d
1
- |-—---—-—-——--;
| Blank B ! Erases the Trace B data from the screen
. E | and holds the data stored in the B
- bommmo e 4 _ P .
: memory untitthe | StoreB | key is
' i i
i [ !
: pressed again.
e
1 Trace A | ;
t ; Displays the Trace A setup ment.
: :
R ——— J
1
o mm e -
!| Trace Math ! Displays the operation mode menu.
| {
L H
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@® Operation modes

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

Exchanges the content of memory A with that of

memory B,
Or exchange the content of trace A with that of trace

B.

e o e

A-BoA E For each point, displays the result of subtracting the
! value of memory B from that of memory A. The
I
1

- ————

content of memory B is subtracted from that of
memory A or the result of sweep, and the subtraction

-+

I
' 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
|
]
1
F
i
]
-

stored in memory A,

For each point, displays the result of subtracting the
value of memory A ifrom that of memory B. The
content of memory A or the result 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.

e ————

e e e e

Jan 12/86 7-23
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For each point, displays the result of subtracting the
value of display fine from that of memory A.

The value of display line is subtracted from the
content of memory A or the result of sweep, and the
subtraction result is stored in memary A

For A VIEW or A BLANK, the value of display line is
subtracted from the content of memory A, and the

result is stared in memory 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.

Returns to the preceding menu.
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r=———rm—————

Fo—————

FORMAT

-

2. Functions of FORMAT Mode

I Explanation of Detector Mode Menu

Trace

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

automnatically set.

Selects the negative peak detection mode.

Selects the sample detection mode.
This mode is automatically selected for noise level
measurement (dB/Hz) with a marker and for video

averaging mode.

Heturns to the preceding menu.
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i Explanation of Limit Line Menu

Note
When the limit line is displayed in the CW mode, the judgment of

Pass or Fail is carried out every measurement sample.

o~ ———

' Displays the sub menu o execute the fimit line table

|
I Limit Line |
! - ! data
Edit .
. 1 At this time, the time domain limit line table is
! I displayed if it is in SPAN 0 Hz and the frequency
; U domain limit fine table is displayed i it is not in SPAN
! : OHz.
1
: N
[ ,
! Limit Line E Switches the limit fine 1 and 2.
i 1
I pmmmmomeTe
] [}
: | Selocts the insert mode (INSERT) or the
E L' : overwrite mode (OVERWRT).
]
o e
Y pememmem—— -
]
! Cursor i Toggles between frequency, time or level.
:I Change |
1
A SR b
: N {
! ! Delete ! Deletes the line on which the cursor 15
i ! Line ! placed.
|
o ——-———
! t 1
E 1 Table ! Initializes the table data of the limit line.
: 1: Init i
] e
E | return | Returns to the preceding menu.
1 ] 1
1
3
¥
i
1
1
|
!
*
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i
Y
( X | Switches absolute data display and relative data
: 1 display of the frequency data if it is not in SPAN OHz.
:L ReL || Switches absolute data display and relative data
T display of the time data if it is in SPAN 0 Hz.
+ Fre—retative—dute—display—is—besed—omrBEEAY-—TFiME——
E when DELAY SWEEP is turned ON.
i
P 3
! Y i Switches absolute data display and relative data
! ! display for the level data. The display line is a basis
! - ]
i._.tsf__fE_L-.' for marker relative data display.
i
A
H ] I Shifts the entered frequency (or time) data or ievel
] Shlft ; data
! .
]
]
Fem————————
i .y Limitline 1 -
H 1~ |+ Switches ON and OFF the limit iine 1.
(o o]
E. _________ 2
o ——— -
i Uimit Line |
! o ! Switches ON and OFF the limit line 2.
| o Jlorr ]
E. __________
oo ———————
Copy Table

Copies a data table of the limit line.

e ——————

1

i Copies a data table of the limit line from 1
1to2 | to2.

1

1
Copy Table | Copies a data table of the limit line from 2
2t0 1 1: to 1.

e —————- -

Returns to the preceding menu.

P
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[l Label 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 e -

i 4
Press the key and the; LaPel  ikeyin the
]

order. 1 !

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

T 6.6 o= AW ita B.Blank Tue 1999 Hov 5 14121 Format
no o8/
Tracs
f Troce
! \ Dt et
[zbet Edit bl lay
ANTE:
IBREECE SoEEDEELEHECEELR! o VT,
MECRCE ' BOCEGE dlef rjglnf Il
\rainiol el alelslt ] vivxtz) st e ] o 1] Limit Lina
, :;-.]-]/=<>()[1{}es\|";~
L 1
CENTER 1.00000 Gtz SPAM 20.00 MMz
REW 300 kHr VAW 300 kir SWP 50 ma ATT 10 dB8
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 !
B-S
Press | _ key to correct or delete the input characters.
ENTERA -
Press| Hz ikey to input characters.
Jan 12/96
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3. Functions of MARKER Section

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

T MARKER

Figure 7-14 MARKER Section Key on the Front Panel

Bl Marker ON
@ Normal Marker and & Marker
MARKER
ON 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 numeric keys and
units keys, the step keys and the data knob.
;- ———————— -
| Normal MKR E Displays the normal marker (@ }.
i ;
] 3
-
b ey
Dalta MKR Displays the & marker ( X ) at the same place as the

marker and normal marker in frequency and leve! are
displayed in the marker area.

Data input for the frequency difference 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 A marker

fixed.

i

1

| normal marker. The relative differences between A
t

1

N

Jan 12/96 7-29
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B Signal Track Mode

in this mode, the peak level of the signal on which a marker is displayed
is detected on each sweep, and then the center {requency 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" setting.

MARKER
ON

I 1 .
! ! When ON is selected, the signal track mode is set.
EEE Iif the_span is set to narrow in .the signal track
B ann L - execution, span can be changed in steps by the
AUTO ZOOM function. However, AUTO ZOOM
functions only when span is changed with nurmeric

keys and units keys.

When OFF is selected, the signal track mode is
canceled.

J Peak Search

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

level.
If a measurement window is ON, then the peak search is

performed inside the window.

@ Explanation of Next Peak Search Menu

——— e m ——————

MARKER

T
1
ON |-
1
1

' .

Moves the marker to the next higher peak from the
current marker pasition.

7-30 Jan 12/86
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e ———————

Left

—————— e ———

LA Siehb bt d B e R
=
]
Fa
0
]
W
-~

—_—— e ———

——— e

Pt e o ——————

—————————-

__________

g ———

R

3. Functions of MARKER Section

Moves the marker 1o the peak with the next lower
frequency than the current marker point.

Moves the marker 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 leve! order.

Ehab!es continuous peak searching.
When ON is selected, a peak search is done after
every sweep, and the frequency and the level are

displayed.
When OFF is selected, the continuous peak 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 to the menu on_the previous page.
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® Amplitude Condition for Next Peak Search

MARKER

Peak :——rJ

ON -

F-—====1

E To execute a next peak search, set up the amplitude
i condition for the target waveform with numeric keys
! and units keys. For example, entering "idiv"
corresponds to 1 division on the horizontal axis.

in case of the signal shown in Figure 7-15, it is
necessary, to treat each signal as a single amplitude
(target for the next peak search) so that the next peak
search can be executed to find the entire waveform

ampiitude data. =

Tue 1994 Hov 15 20:17 Peak
Fwita 0 _Blank MR 939.3196 Miz
o T C10.52 dbm P

Dalta Y

R ~ 4 FEF 0.0 dom

. . ho |/
DEL[TA F
1,9 4

A
[CENTER 1.D000000 SHr SPAN 100,05 kHr mors 2/2
REW 300 Hr VEW 300 Hr Sw 236 ATT 10 &8

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 value (div).
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3. Functions of MARKER Seaction

@ ALY Setting

Peak point ; (

-
B\:

Rise Ie\{ei —> =— Fall level.

‘a ¥y o

—

@

Figure 7-16 AY Setting

The waveform B rises from the point (D and falls from the highest point

(peak) to the point @.
If the value for AY is set even much lower than the risefall levels, the

wavefarm B will be an object for the next peak search.
i the waveform amplitude data to be measured is much higher than the
ievel of AY which has been set, the waveform data is always an object

for peak search.

@ Peak Search Level Changing
MARKER
ON

- ——— i

i r 1

i se::h ! The reference level of the next peak search can be
' ! changed with the display line.

! :

BT T

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

Up: Executes a next peak search for levels above
the display fine. (See Figure 7-17.}

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

To select Up or Low, adjust the ieve! when the display
line is ON.
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< Display Line Setting>

FORMAT

1 . I

L > Display L, Data adjustment
Line t
t

Tue 1994 How 15 1330 Poak,

FEF 0.0 dom FWeiis D_Dlank WRR 337 M
ho 48/ oL 50,0 dim .82 &8 Pank
1 Dalta ¥
HEER]
357 MHE Saarch
2z AL
= P I
|
1 1 | | 1 1 | ] 1 1
ETART 350 Yt STOP 1.500 Btz
LoBw 300 4tz VEW 300 kir *5we 2.0 s ATT 10 &B
WALT] WARKER LIST
1: 397 itz 43,52 &
2: 78 Hiz 7.05 d8
3
4:
5:
6:
T raturn
13
*
10:
A: wmore 2/2

Figure 7-17 In the Case of Up Setting

Tua 1994 Nov 15 13:33 Poak

FEF 0.0 dbm A_W-its B_Olonk KR 1.199
HO B/ L =50.0 dBe -10.77 @8 Pask
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Figure 7-18 In the Case of Low Setting
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Il Multi-marker mode
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3. Functions of MARKER Section

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

the same time.
One of the maximum 10 markers becomes active marker, which can be

moved with ten-key, step key or data knob.

MARKER

e —————

ON  [—»! Multi MKR

———— e — ———

———

P e - -

—————————

o

T e, ————— -

e -

B e e L

-

————

T

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.

Displays marker of the number selacted

-y

r———————————

e e e ———— -

___________

-~
]
=
m
13}
O
o
y ot
=3
o
.
=
o
x
®
1
&
k=)
=
®
o
w
o
o
o
o
@

PoTTTTmTTY

marker No. displayed in | MKRNO !is
i |
| i

S

decremented.
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3. Functions of MARKER Section

1
1
i
¥ S
| i
i ! Active MKR | Changes over active marker among the
: ! | markers displayed on the screen. Each
' R i time this key is pressed, the marker No. in
! ; the MKR NO menu changes in ascending
: ' order, showing that the marker is currently
: ! active.
' '
1 !
! SN 3
E | Reset MKR | Deletes all other markers, displaying No. 1
' ! L marker only.
! : ]
! rIIIITIIII:
I
E | Reset MKR | Returns to the preceding menu.
i i i
! D
H
1
1
)T 3
| MKR List | When turned ON, lists up frequency and level of ali
) 1 marker” positions automatically displayed on the
L
TR
I Peak List | Displays 10 markers, and iists up their values in the
' Level | order of waveform peak level.
b d
!
I
P 3
I Peak List | Displays 10 markers, and lists up their values in the
! Freq ! order of peak point frequency.
| 4
1
..... '
FTTTTTTTT
i Multi MKR ! Deletes marker list and all displayed markers.
i OFF |
I 1
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M Marker (Marker to)

Sets the current marker data {frequency, level, 4, etc.) as the data for
Some other function.

TR -

I ] r i

' more 1/3 ,'._,,_:1 Marker= !
I

' i !

i _‘l 1

-

MKR=CF ;' Sets the center frequency to be the active marker
- ]
F

i
J
1
! frequency.
Fmmmmm
[ i
| MKR=Ref | Sets the reference Jeyey to be the active marker level.
: ! -
I t
Fm—mmmme -
joommm— T
| MKR=>Harm ! Sets the active marker frequency as the frequency of
! 1 the basie wave in the Harmonic measurement
Fmmmmme function.
e -
J r
! MKR= {  Sets the center frequency step size to be the active
| CF Step | marker frequency.
:_ __________ '
e TuNN,
1 1
Delta i Sets the frequency spap to be the & Mmarker
! =Span ! frequency
o
T
I return ! Returns to the preceding meny,
) |
I 1

H il TN

H b

more 1/2 Displays many on the following page.

1 H
i Defta=sCr i Sets the center frequency to be the A marker
{ ! frequency,
N -
b L,
Delta Sets the center frequency step size tg pe the o

marker frequency.

S '

May 10/96
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:
i
i
i
‘
H

7-38

3. Functions of MARKER Section

e e e

Sets the marker step size to be the active marker
frequency. - ’

Sets the marker step size to be the A marker
frequency.

Returns to the preceding menu.

Returns to the menu on the previous page.

® MKR=CF,MKR=REF Function

=CF

Moves the marker to the maximum leve] of the wavefarr

.being diéplayed, and sets the center frequency to the

frequency of the marker point.

Moves the marker to the maximum level of the waveform
being displayed,and sets the reference leve! to the level of
the marker point.
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W Other marker functions

MARKER

Jan 12/98

e it TP,

Stores the frequency ang level of displayed deita
marker and fixes the marker at the absolute position
on the screen. Therefore, even when center

Displays the frequency or level difference between the
-reference marker and a marker displayed at x dB

]
XdB 1 Moves the marker to 2 position X dB lower
Down l.' than the reference marker.
T
Xdg Moves markers on the left of the
Left H reference marker to a position X dB lower
cwemmeeood thanit
XdB 1 Moves markers on the right of the
. ‘ reference marker to a position X dB jower
Righf I .
1 than it
JspMode ! Select marker display method for X dB
m i Down operation,
t REL: Display delta markers and the
““““““ relative difference between two
markers.

ABS.L:Display normal markers and the
value of left side marker.
ABS.R; Display normal markers and the
vatue of right side marker.
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3. Functions of MARKER Section

When turned ON, continuously executes X
dB Down. Obtains the peak of waveform
L for each sweep, and calculates the marker
! down from this point. When turned OFF,
! cancels the function.

Returns to the preceding menu.

e g e

f 1/Delta MKR | Displays the inverse number of displayed delta
! marker.. This function is useful for obtaining the

: OFF |} modulation frequency when a modulated signal is
demodulated in zero span mode.

3 Sets the step frequency to move the marker with the
! step key.
!

_flff__, AUTO: Span becomes one tenth in the level.
: : MNL : Sets the step frequency. Furthermore, it can

i
E be set as the time data in zerc span.

Switches the display of the marker level between

] 1

! Disp leval | ¢

! ! relative and absolute value.

iLee | s |} pge Displays the level difference between the

:P ---------- 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.

t ABS : Displays the value of the normal marker when
! the delta marker is turned ON.

! Displays the value of the marker independent
:

I

:

I

1

]

F

I

-

of display line when the display line is turned
ON.

CAUTION !
When both the delta marker and the display line

————————— = are turned ON, the delta marker takes priority.

Displays menu on the following page.

Switches the trace (A and B} in which the marker is

Returns to the menu on the previous page.

1 H

¢ Trace MKR | . :

L , available when both the trace A and B are displayed
! ove 1 gsimultanecusly. {However, it is only when the one
roooooooTo screen is displayed.)

r

! more 3/3

!

i
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ol

B Marker OFF

3. Functions of MARKER Section

MARKER

]

! Erases all markers from the display. If there are any
[ marker related functions active, set them OFF,
]

Functions which will be tumed off are:

Counter
Sound

Signal track

Power Meaag

Noise/Hz

Delta marker
Continuous peak search
Continuous d8 down
Multi marker list

.........
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4. Functions of SWEEP Mode

Figure 7-19 MARKER Section Key on the Front Panel

l Sweep Key

@ Explanation of Sweep Mode Menu

SWEEP ! Sweep Mode E
]
1
1

r

1
I Gated Sweep | Displays the sub menu to execute gated sweep.
| :
1 1
b o - -
S -
]
Windaw SWP | Performs a sweep in the measurement window.
T
!
LoTomom s 2
I it -
return Returns to the preceding menu.

7-42 Jan 12/85
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s .

T ——

1
) Gated SWP !

Gate Source !

EXT Gate in |

e —————

Gate Source ;
EXT Trigger |
i

e e e

e mm——a oo

e PN

R3465 SERIES OPERATION MAN
m

B Explanation of Gated Sweep Function

Gate position and gate width are sat up for the gateq

Sweep.
POS is selected then gate position {delay time) can be

set up.
WIDTH is selected then gate width {gate tirme) can be

sef up.,

Selects ON and OFF of the gated sweep mode.
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 ig selected in the initia) State.)

External signal is set up for the gate signal source.
Extemnal signal can be input to “EXT TRIG" connector
on the rear panel.

Selects the polarity of the external trigger signay,

Returns to the preceding meny.
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4. Functions of SWEEP Mode

@ Explanation of Trigger Menu

———— e - ————

L= ——

b= ——

|
Trigger i Displays a menu for trigger condition
1 setup.

Autornatically 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 controlled with the external trigger. Trigger
is exacuted when TTL leve! 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.

Returns to the preceding menu.
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4. Functions of SWEEP Mode

@® Expianation of Trigger Level Meny

i !

SWEEP ;  Trigger | Sets trigger level of the trigger source
| Level ! selected from Trigger Source meny,
i ! s valid only for

__________ The level data set here i
I VIDEO trigger.

i 1
: 20 % "
I ]
' 1
t H
P e Jd
'
]
P -
1 : }
l' Middle :
i [}
1 I
1 i
'— ——————————
]
1
P e ~
] )
II Y % ¢
1
] I
] 1
] ]
e -
1
1
e

Sets trigger level at 209 position of the display,

Sets trigger level at 50% position of the display.

The active display of the current data appears,
Set a trigger level to an arbitrary position with ten
keys, step keys and a data knob,

Returns to the preceding menu,
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"»" is appeared on the scale of the left side of the screen to show the

e
I
and ,
[}
1

knob, the step key and the ten keys.

Tue 1994 ¥ow 15 13124 [ Trioeor
5.0 Fwite B_Elank Triggor
& a8/
Frea Run
Linm
Ext
7
Slops
CENTER 400.000000 Miz SPAN 0 Mz retun
WHW 300 kHz  VBW 300 kitz  SWO 50 mz  ATT 10 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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J§ Sweep Time
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4. Functions of SWEEP Mode

Tua 1994 Hov 15 4718 —]
0.0 dom Aom-(te B Blak Sep Timo
10 4B/ Swp Time
0 I
RBW

b5 o
!

/ N

CeNTER 10000000 Bz SPAH T80 KMz
BRIV 10 kHr *VEW 300 Hr _ SWP 500 me ATT 10 dB

Figure 7-21 SWP = AUTO (500 ms)

Tua 1994 Moy 15 14718 [ e T

FEF 6.0 dbe A_W-its B_Blork
Ho B/ Supy Time
-
SWP
o ms
n

/] N

—————m

7T 1.0000000 Gz SPase 40 kHz AL Auto
BREW 10 kHz _ oVBW 300 Kz *5WP 50 ms _ ATT 10 &8 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, ingcrease the sweaep time.
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4. Functions of SWEER Mode

@ Sweep Time Setup Menu

SINGLE

START
REPEAT

sTopP

7-48

SWP can be set between 50ms ang 1000s.
{(Waveform of Transient mode is between 80us and
Z2s.) At AUTO initializing, sets the range automatically
depending on for Frequency span, RBW, VBW, etc.
Relationship among frequency span, RBW, VBW angd
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, sSweep is
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,

i this key is used to execute MEASUREMENT function,
the specified measurement is executed once.

Switches the sweep mode to Continuous or Stop.

When START is sel, sweep is performed continuousify in
the trigger condition of Free Run. In the case of the other
trigger condition, sweep is performed at every time the
trigger 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 repeatedly.
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5. Functions of MEASUREMENT Section

A MEASUREMENT IR

SPECTRUM  0BW  ACP  SAVE  ADVANCE
v | O G (L)
o HARN 3TD

e | () -

Figure 7-23 Panel Keys in MEASUREMENT Section

B Explanation of OBW (Occupied Bandwidth) Key

OBW

Pressing key enters OBW measurement mode, halting sweep.

This is the condition waiting for OBW measurement related parameters
being input or measurement start cornmand being input.

When currently set parameters need not be changed, press | REPEAT | or

SINGLE | key to start measurement.
When measurement has been started with | REPEAT |key, measurement

is continued after the end of a measurement.

operation

When measurement has been started with SINGLE |key,

stops after the end of a measurement.
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5. Functions of MEASUREMENT Section

7-50

OBW

———————————

| AVG Times

o ——

Set Up

e e e e e e e

““"'”t‘—"——_T"""‘__"“""__"'_-__”'--—-"

------- - i ~User |

Calculates the occupied bandwidth of the waveform

disptayed on the screen.
£or the result, occupied bandwidth and carrier

frequency (Fc) which is equal to the center frequency
in the occupied bandwidth are displayed in the result
display area on the screen.

Sets the ratio to the total power in the occupied

bandwidth.
Sefting range is 10% to 99.8%, and initial value is

99%.

Sets average times.
When turned ON, executes operation for measuring
occupied bandwidth after executing trace averaging

the set times.

. Sets the conditions for-OBW measurement. _
‘Displays various parameter selection menu for

occupied bandwidth measurement conformed to the
standard measurement.

Specifies to measure with the conditions

a
i

STD/CW ' specified by the selected communication
1
-1

type.

CAUTION !
As NADC standard does not have the

specification of OBW measurement, if
STD

NADC standard is selected from

, this key is of no use and the setup is

made by manual automatically.

_———————n
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5. Functions of MEASUREMENT Section

Manual Specifies to measure with optional

P— g

parameter setup except the measurement

_——— — e ———

parameter already set in

_E——————————

standard or

e, ——

If you select this measurement, do the
following setup before you start the

measurement.

T e e

Define— Stores the current set condition and

User
_________ 4 makes it the condition on selecting the

Returns to the preceding menu.

o e e e e ————

_—————————

| Returns from OBW measurement mode to normal
| spectrum measurement mode.
I
I

Jan 12/36 7-51



R3465 SERIES OPERATION MANUAL

8, Functions of MEASUREMENT Section

Bl Explanation of ACP (Adjacent Channels Leakage Power) Key

7-52

ACP

key enters ACP measuring mode, halting sweep.

Pressing
When

currently set parameters need not be changed, press

When measurement has been started with
is continued after the end of a measurement.

SINGLE | key fo start measurement.

REPEAT | or

REPEAT | key, measurement

When measurement has been started with SINGLE | key, operation

stops after the end

ACP

__________

i e

Specified
Band WD

————— i —

e S T R

of a measurement.

Calculates the total power from measured data
displayed on the screen, and integrates power in
specified bandwidth to obtain the ratio to the total

power.
For out-of-spec measurement, 2 measuring methods

are available: "Full mode" to measure based on the
measured data which is displayed on a single screen
and “Sepa mode" to measure based on the data
obtained by dividing screen for specified channel and
upper and lower channels.

Sets the distance between channels.

CAUTION /
When STD/CW is selected from Parameter Set Up

menu, the channel spacing of specified standard
is displayed.

Now the channel space can be changed, but the
standard channel space is reset by pressing
STD/CW key. :

Sets specified bandwidth.

CAUTION !
When STD/CW is selected from Parameter Set Up

menu, the standard bandwidth of specified

standard is displayed.
Now the standard bandwidth can be changed, but

the standard channel space is reset by pressing
STD/CW key.
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5. Functions of MEASUREMENT Section

oo '; Displays various paramater selection menu for ACP
Parameter measurement conformed to the standard
measurement.

! Specifies to measure with the
! conditions specified by the selected
————————— - communication type.

Specifies to measure under the conditions

.
set with | Define— | key.
"""""" - 1 User

e B e Bl cb T TRy [,

Specifies io measure under the condition

[}

I

i set at present.

| When this mode is selected, set
"""""" necessary parameters before starting

measurement.

T o mm g

Defing— Stores the current set condition and

User

makes it the condition on selecting the

"
! I Selects the measuring mode for carrier and adjacent
| Screen 1 channels. In Full mode, the data in a single screen is
]

. i

-

fetched to execute calculation.

------- In Sepa mode, specified channel and upper and lower
channels are independently swept and thus fetches
the data for 3 screens to execute calculation.

it is effective only when ACP is measured by the
setup except the standard measurement.

CAUTION !/
When you select the graph display at Sepa mode,
be careful that Sepa mode automatically changes

Full mode.

[ TR
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i 1
Quit !
! spectrum measurament mode.
i
t

[

t

I

I
* _______

i “7  Graphs the leakage power of frequencies shown in the
i Graph | gereen '

t i o

| I

I:- --------- -4: Operates the leakage power in the bandwidth

i | T

i i specified by ' Specified | and indicates the result
! ! | Bandwidth |

! ! asatrace B. e mmemee

i t

!

E When you select ON, the graph of the

! leakage power is displayed. The graph is
i displayed as the trace B after the end of a
! : measurement and A marker automatically
! ! appears in the middle. Besides, all the

' ' current set maker moves onto the graph,
! ! we can easily see the leakage power of

E E each frequency by the marker.

1 i

A A 7 By using the Multi Marker, we can see the

Iti MKR ! i

' Mu | leakage power of plural frequencies at the
! Set | same time. Move the Multi Marker to the
! R 2 frequency point you want to measure.

: i 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
! ' piural frequencies at the same time.

I I

t bommmemmmmn

[ [ i i

: oretun ! Returns the previous menu.

] ] 1

£ t 1

I F 1

3 e ——— -

1

L

} Returns from ACP measurement mode to normal

;

t

|
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HARM

Pressing

sweep.

5. Functions of MEASUREMENT Section

Il HARMONICS (higher harmonics) measuring function

key enters higher harmonics measuring mode, halting

Entering higher harmonics measuring mode automatically sets start/stop

frequency according to the parameters preset at selacting the mode.

When currently set parameters need not be changed, press | REPEAT | or

HARM

- ———

Nurnber

‘fx‘!\
i’

Nov 1/96

Y A g

SINGLE | key to start measurement.

When measurement has been started with | REPEAT , key, measurement

is continued after the end of a measurement.
When measurement has been started with | SINGLE Key, operation

stops after the end of a measurement.

Sets the frequency of fundamental wave.

Sets which order higher harmonic to measure.
The initial value is 3 and it is possible to be set from 2

to 10 with the ten keys.

Returns from HARM measurement mode to normal
spectrum measurement mode.
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B Function of CW key

This key is used analyzing continuous wave signal by conventional
spectrum analysis.

CwW Transfers to CW analysis mode from TRANSIENT
analysis mode. .

oo 3 , _ .
! Peak Search | Searches the maximum level of dispiayed signal and
! | dispiays a marker on that point as well as the
o 1 frequency and level at marker position.
;
S y .
i Counter | Displays the menu for operating the counter at
! ! specified point.
A J
1
[T 3
i Power | Displays the menu for measuring power.
;  Meas | .
1 i
Fmcemeees
k
[
o s ———
Spurious Displays the menu for simple spurious measuremant

-
i
1
; using the marker's peak list function.
1

-
more 1/2 | Displays the menu on the following page.
] .
I
I

i i
I Sound | Displays the menu of sound functions (AM/FM signal
; ! demodulation functions.)
b mmeeme e 2
1
1
R .
1 t
i Noise/Hz | Displays the menu of noise measuring functions.
H 1 N
| |
e d
i
1
[ e et
more 2/2 Displays the menu on the preceding page.
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Nov 1/96

5. Functions of MEASUREMENT Section

@® 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 spectrum. However, dispiayed ampliude valus corresponds

to the maker position.

In normal maker mode, the frequency for marker posttion 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 time.

cw 5! Counter

' . 1
! Resolution !  Sets the resolution of frequency counter to 1 kHz.
i TkHz
i 1
Fommmooee-
i
PoTTTTTT 3
1 Resolution | Sets the resolution of frequency counter to 100 Hz.
i 100Hz |
D]
1
- -
E Resolution E Sets the resolution of frequency counter to 10 Hz.
(. 10Hz
S, -
]
FTTTTTTTTS
| Resolution | Sets the resolution of frequency counter to 1 Hz.
| 1 Hz '
1 1
S
1
b e e e -
When turned ON, starts frequency measurement with

the counter,
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5. Functions of MEASUREMENT Section

| MKR Move | Used to move the marker in order to change counting
| | point.

! X When pressed, the marker positioned on the currently
pooemToTTr frequency counting position can be moved with ten-
: key, step key or data knob.

i

| I,

!- return E Returns to the preceding menu.

| i

el

CAUTION /

1. In the following cases, frequency counter mode may not display

) correct value.
& When span > T GHz
e When the difference in noise level from marker point value is

25 dB or less
2. Frequency counter mode cannot be used with SIGNAL TRACK

mode.
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; .
j @® Measurement of power

,: Power Meas ,‘l Selects power measurement moade.
! ! Power measurement is a function to
L _.__! obtain the power of a signal displayed
T on the screen and usefyl for

measuring the power of wige band
modulation wave.

Execute “PBW" of CAL" because
RBW ailso must be corrected.

Measures power in a specified bandwidth in the

1
f Channel | .
; K window.
t Power | (Executes the operation of the window span and RBW
[T from the value of the average efectric power in the
' window to have the sum total.)
i
Total Power i Measures the total power in the entire measuring
|
i Span.
: {Executes the operation of the measurement span and
T RBW from the value of the average electric power tg
P have the sum total.)
f
| -
| Average ! Measures the power averaged over the entirg
. Power | measuring span,
! 4 (Converts the data of all the displayed points (dBm)
FTTTT into the true number of the electric power dimension
: to have the average.)
I
ol T - .
| Camier | Measures peak power.
1 P i (Moves the marker to the peak point and has the
f ower 1 .
j I electric power.)
Fommem e J
: ‘
; o e =
: return Returns to the preceding menu.

i
Cw ,: Spuricus ; Selects spurious Measurement mode
! ! (display of peak fist).

Lists up peak values from high to low frequency in
order.
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5. Funciions of MEASUREMENT Section

3
Paak List | Lists up peak levels from high to iow levels in order.
1
!
'

—— e ——————

i ——————— ——

Cancels displaying the peak list.

e ——————

1 1

CwW |— ! more 1/2 {__,E
I

i

"'““i"““. Toggles betwesn AM and FM.
! AM: Demodulates AM wave into audible sound via
H , ;
-AM EM |1 internal speaker. _ _
_____ S FM: Demodulates FM wave into audible sound via
internal speaker.

e ————n

]
Volume | Changes sound volume in 8 steps {1 to 8} with data
i, knob, step key or ten-key.
l

———————————

Sets pause time, which is displayed on the screen.
Stops sweeping at the marker point for specified
PAUSE time. PAUSE time can be set in the range
""""" “  drom 100 ms to 1000 s with data knob, step key or

ten-key.

When turned ON, an arrow mark (») appears at right

| i
| 1
ich . . ;

| Squelc | on the scale in the screen, disabling the demodulation
1' ' of the signal which is lower in level than the
oo SQUELCH tevel. -
bomomemee -

i
¢ Sound OFF | Cancels sound mode and returns to the preceding
; | menu.
|
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@ Noise/Hz measurement

Sets REF LEVEL to dBm to reasure noise level.
Sets REF LEVEL to dBuV to measure noise level.
Displays a fixed delta marker at active marker position,

entering dBcsz'measuring mode. :

Cancels noise measuring function to display the menu
on the preceding page.
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Jl Function of TRNSIENT key

7-62

TRNSIENT

————— e ———

—_——— e ——————

P i -

R ——

b Transfer

—_—————— =

CAUTION !

Selects TRANSIENT mode which analyzes
burst/modulation spectrum in time domain at high
speed. It is used exclusively from ordinary spectrum
analysis mode (CW mode).

Used for time domain wave form analyzing. The
template function using a limit line brings simple
measurement of burst transition.

Used for the measurement of FFT spectrum,

Occupied Bandwidth (OBW), Adjacent Channel
leakage Power (ACP}, and Spurious (SP).

Used for power measurement {Antenna Power,
Leakage Power at Carrier OFF). '

Used for the measurement of modulation accuracy
(Frequency error, Error vector, etc.).

Used for the measurement of transfer speed.

Sets communication type, link direction, etc. for
measurement signal.

In TRANSIENT mode, soft key is used for operation basically. The
following keys which can be used for ordinary spectrum
measurement (CW mode} cannot be used.

OBW, ACP, HARM, SPAN, SWEEP, INPUT

SCREEN A/BICID, FORMAT, WINDOW

—CF/—RL

Also the following keys are limited to use only for the setup (the
corresponding soft key menu is not displayed) with numerical value,
knobs, and arrow mark keys.

FREQ, LEVEL, ATT ()

(*): ATT can be used only when the setup is MNL.

Now SINGLE/REPEAT keys are used for the start/stop in each
measurement. (When the measurement item is changed, the
measurement always stops.)
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@ Time domain wave form analyzing function

R

TRNSIENT —>!

Wave Form

| Selects time domain wave form
! analyzing function.
| The time domain wave form between

f 505 and 2s can be measured with

A templ

SWP T | key.

ate mesting each specification is automatically

displayed and the Pass/Fail test of the burst waveform

starts.
Note:

When the limit line is off or a user-defined
limit line is selected without any user-
defined table data, a template is not
displayed.

The transition and level of time domain
waveform do not necessarily coincide with
the standard template’s (limit 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 useful for the horizontal
adjustment and "Shift Y" of "Limit Line” is
useful for the vertical adjustment.

Once this setting is completed, you can
measure without this adjustment.

It the standard (PDC/PHS/INADC) is
changed, however, it is necessary to
adjust them and RBW again.

Frl 1995 apr 28 15158 [poTro

5.0 dbm
o s

AW ite
fato Lavel

-4 T Sat

Sl LRt il e

Source

” Lilalt Lirs

PRSS }

(o

CEMTER 800000000 WLt SP'AH © He
PREW 10O kHy  VEW 100 ki *SWP B O wa  ATY 20

Pttt

o

Figure 7-24

Time domain wave form measurement
screen
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Set

Trigger
Source

7-64

i

| Sets a suitable value to measurement signal for
I internal reference level (REF LEVEL} which is used for
! time domain wave form analyzing and modulation

spectrum anatyzing.

i Selects trigger source (signal to get synchronous) to
| control the measurement timing such as burst signal.
| (it is effective only for time domain wave form

analyzing.)

";"'l;'"": Selects the mode which measures
ree Run : unsynchronously. (Measures with

|

1

internal measurement timing.)

-

Selects the mode which measures
synchronizing with the internal video

signal.

! Selects the mode which measures
! synchronizing with the internal IF signal
b (21.4MHz).

—————————— Selects the mode which measures
synchronizing with the signal input from
external (EXT TRIG terminal on the rear
panel).

b—————————a
' Selects signal (Video/IF Signal/EXT)
Slope I rising (+) or falling { ~) for synchronous
I trigger slope.

Returns tc the preceding menu.
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1
1
]
‘g[-"f _____ 1 Sets a level which synchronizes by trigger source
| Trigger I signal (Video/IF Signal/EXT). The mark (») of trigger
l Level 1 level position is displayed on the left of the display
--------- 1 scale.
]
b e, i .
! Source | Selects Fo dzgplay or not thfe trigger
! Monitor ! source ttme domain wave form.
([ _on o]
t
20% E Sets the trigger leval at 20%.
'
(e
'(‘“‘"‘““, Sets the trigger level at the center
Middle ! (50%).
i
i
i
e ——— - X .
! Yo ! Sets the trigger level at an optional value.
! ° ! As the current setup value is displayed
H ' when this key is pressed, set a level with
FoomTm e data knob, step key or ten key.
f return :' Returns to the preceding menu.
Lo, :
7-65
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{
¥
Trigger
Ppsition
]
1
]
F
1
1
1
1
1
1
H
]
I
1
1
1
I
I
i
i
1
4
!
t
1
|
1
{
i
]
1
1
) §
]
e |
[}
i
]
H
1
1
]
1
1
)
1
]
I
1
]
]
Display
Control
f
1
1
]
I
I
i
1
1
1
[}
]
I
1
]
F
1
1
1
t
I
I
1
i
)
1
1
1
i
¥

7-66

-

b

P

——————————

]

s

Sets X axis position {time) to get synchronous by
1 trigger source signal (Video/IF Signal/Ext).
(¥ ) of trigger position is displayed on the upper side of

the display scale.

The mark

Sets 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 key is pressed, set a
position with data knob, step key or ten
key.

Sets the time of delay from trigger
source signal.

Returns to the preceding menu.

Displays time domain waveforms on upside and

1
]
| downside screens.
!
]

———————— —

,r—_————————

Displays the position and width of the
window on the downside screen.

"POS" 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 5048
to the sweep time (a maximum of 2 s}
set on the upside screen.
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Figure 7-25 Time domain wave form measurement
screen {dual screen)

1
i
1 ey ——————
£ Frl 10% dor 780 1590 1 Gyt ay
r
1 T-Zzom
' R,
i
i
i
}
£ Zoow
1
! ] VIDTH
1 SPaH 0z
: ATT 20
i
i
! —
! 7
I
!
H 7
1
I Andan o, A
1 bl _X
1
! TRIGEER POS: 5 3 it
] DELAY TDME : ©.00 fm P S20 ma
!
I
!
1
1
1
i
t
1

. 1

Limit Line E Sets a limit line in the time domain.
,! :
' ) i -
H Limit Line i I?lsplays a sub menu_to change t_hg !imlt
H i ! line table, and also displays the limit line
' Edit 1 table in the time domain.
[ I SRSy
1 I
v e - g . L.
} Pass/Fail | Il.dentlflesde‘t‘2 waveform by using the limit
: Judgement : \:‘C’E?T E}PON"- i lected, PASS/FAIL test
! ! en is selected, es
: -J is continuously executed. (The test is
;' t executed after every sweep.)
1 [}
| 5 Set the limit line 1 and 2 as follows:
i : e Limit line 1: Upper (Be sure to set it
: ! above the waveform.)
i ! e Limit line 2: Lower (Be sure to set it
' ! below the waveform.)
i
\ ¥
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PASS/FAIL test

]

|

+ {1) Pass conditions

i ® When the limit line 1 and 2 is displayed, all
: measuring points of a waveform must be between
| the upper and lower level.

! e When only the limit fine 1 is displayed, all
i measuring points of a waveform must be below
i the upper level.

I e When only the limit line 2 is displayed, all
i measuring points of a waveform must be above
| the lower level.

: e If no limit line is set, the measurement passes.

i e Measuring points pass on the limit line.

1

i (2) Failure conditions

5 A measuring point causes failure if it exceeds the
: imit line. (If pass condition is not satisfied, the
i measurement fails.)

i

i (3) Case of using Zoom window

! When Zoom window is displayed with

1 i 5 t

E E Display E key, PASS/FAIL test is executed
H !. Control t

: ————————— o

i

t

———————————

1
1
1
1
)
1
|
[}
|
1
]
I
|
1
1
1
1
!
I
I
1
|
I
]
I
1
i
1
1
1
]
1]
1
I
I
|
!
1
i
1
!
i
1
|
|
|
1
1
1
i
!
3
]
I
1
1
I
1
i
1
t
1
i
L}
I
1
i
£
t
1
i
1
t
I
1
!
I
I
1
!
f
I
1
i
k
I
1
1
I
|
1
i
H
|
I
1
1
1

1
Shift ! Shift the time data (X} or the level data
! , that are already set.

v ]y ™ ’
! i—'m'g Line i Switches the limit line 1 to ON/OFF.
| 1
: !
]

“Limit Line ! . _

2 ! Switches the limit line 2 to ON/OFF.

:
Lo
I Copy :' Displays a menu for coping data tables of

Table : fimit lines.

---------- -
' i
N S
| [ 1
! | Copy Table | Copies a data table of limit
I I Jweo 1 linesfor1to2
! Ll
1 t
! '
Y ¥
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! ! Copies a data tabie of limit
E Copy Table E lines for 2 tc 1.
] I
| F

2101

e —————

i___Edt___1
STD: Values specified in
PRS/PDC/NADC of the _
communication method setting
menu are used. (Each standard

I
i
1
1
1
3
I
i
1
|
I
1
1
1
3
3
i
i values are listed in Table 7-3.)
|
]
3=
i
I
i
)
i
L

L

return ! Returns to the preceding
! menu.
1

——.-.-———--—_.-...._-——.-—_.-,..-.-.__—-....___...-.___-._.___..._..-4._......

-

--------- 7 Quits the ime domain waveform analyzing mode.

[ e e ]
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Table 7-3 Standard values

N

(1)

(3)

(4

(3"

(4)

(2)

(2')

)

(5) (6)
(6")

When STD is selected from STD/USER, select values from the foliowing
on the basis of a standard (PDC/PHS/NADC) selected from the standard

menu.

PDC upper fimit line

(1) {2) (3) (4) (5) (B)
time -5.0s 0.15ms™ | 0.15ms*1 {1 6.817ms "2 | 6.817ms "2 5.0s
level |-30.0dBm | -30.0dBm | 34.0dBm 34.0dBm =30.0dBm | -30.0dBm

PDC lower limit line

(1) 2') 3% 4) (5’) (&)
time -5.05 0.268ms *3 | 0.269ms "3 | 6.698ms "4 | 6.698ms "4 5.0s
level | -200dBm |} -200dBm { 16.0dBm | 16.0dBm | -200dBm | -200dBm

PHS upper limit line

{1) (2} {3) {4) (5) (6)
time -5.0s 0.02ms 0.02ms 0.6189ms 0619ms 5.0s
level {-37.0dBm | -37.0dBm 23.0dBm 23.0dBm -37.0dBm | -37.0dBm

PHS lower limit line

(1) {21 (37 {4') (57 (6")
time -5.0s 0.033ms 0.033ms 0.606ms 0.606ms 5.0s
level j -200dBm | -200dBm 5.0dBm 5.0dBrn -200dBm | -200dBm

NADC upper fimit line

{1) {2) (3) 4) {5) (6)
time -5.0s 0.2ms 0.2ms 6.866ms £6.866ms 5.0s
level |-30.0dBm-| -30.0dBm | 33.0dBm 33.0dBm | -30.0dBm | -30.0dBm

NADC lower limit line
(1) )] (3 (4) (5') (6)
tima -5.08 0.323ms 0.323ms 6.743ms 6.743ms 5.0s
level | -200dBm | -200dBm 10.0dBm 10.0dBm -200dBm | -2004Bm
Note: If "RCR-STD27C*" is selected from the STD menu, the
following values are set.
*1: 0.2ms
2: 6.867ms
3: 0.343ms
q4: 6.717ms

Jan 12/96




R3465 SERIES OPERATION MANUAL

Jan 12/96

§. Functions of MEASUREMENT Section

@ OBW/ACP/Spurious measurement function

1 1
TRNSIENT [— Spectrum

Y e e e e - e e

D

T e e e e e e

Selects OBW/ACP/Spurious

t measurement function.
{OBW/ACP/SP
i

Spectrum

- g — e

Selects FFT spectrum measurement. Measurement
span is automatically set depending on each
communication type,

Seis a suitable value to measurement
signal for internal reference level (REF

Set LEVEL).

Quit i Exits from FFT spectrum measurement
! mode.
1

Selects occupied band width (OBW) measurement.
Calculates frequency width which makes 89% levet of
FFT spectrum and displays as OBW.

Tue 1994 Nov 15 13:45 ]

FEF 3.0 dw *View BBl
ac &8/ FC L auto Lewal

WV 2.50 K Set

REF LE&EL
3T O apm

I
! AVG Times
§

A Hik -
30 | i
CENTER 10.000000 Mix
ZROW 300 KMz VW 300 kiz 4SWP 50 s A

Auto Level
Set

! Sets a guitable valug to measurement
i signal for internal reference level {REF
1
[

LEVEL).
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r
1
¥
' Y‘ """"""" = Sets OBW averaging times. The setup
! AVG Times | range is between 2 and 32.
1 ]
: Lon Jiore]
: {eenee
! .r Quit , Exits from the occupied band width
! ! I (OBW) measurement mode.
| : |
N A
]
S
I ACP | selects adjacent channel leakage power measurement.
! ! Displays peak power and average power in the
LS J  bandwidth specified by offset frequency from the carrier
H ! specified by each communication type.
: i
f ]
! : AOINCEIT_CHAREL POWIR (FC) e
| I Falt | eupl
! ! Resulz &
I : Adjacent Channei Power
i
' i 100 K : ®
! ! ST 65, SEREd -
- ; ! 50 Rz : *® o ]
i ! (TN 74 7o — .
1 1 e
: :
1 1
] ]
] 1 AU tannn
1 : Laramsters T
| ! Frequency I 1477000000 Gz
1 1 Refercnee Level T 7.0 dBa
i ' Ptenuator : w0
I 1
1 i
1 i Ruit
I ]
1 I
i 1
] ]
' i Figure 7-27 ACP measurement screen
| H
i E
e ——————- .
:' : Auto Level ! Sets a suitable value to measurement
i ! uto Leve ; signal for internal reference level (REF
i ] Set 1 LEVEL).
; S .
1 |
1 1
t H
1 H
i 1
¥ Y
Jan 12/86
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range ACP {more than about
50dB at PDC/NADC, more than
about 50dB at PHS}is measured.
in this mode, only ACP average
value {Mean) is measured and
displayed.

TIME: Select this when Peak and Mean
ACP in time domain is measured.
This mode has the fimitation of
measurement dynamic range.
ACP can be measured up to
about 60dB at PDC/NADC and
up to about 50dB at PHS.

4

3

y

¢ TTTTTTTT77 Switches to measurement mode.

i Mode | FREQ: Select this when wide dynamic
! i

i t

r

i Sets ACP averaging times.
The setup range is between 2 and 32,

i
!
i
fo===- T3 Exits from adjacent channel leakage
i Quit | power (ACP) measurement mode.

i ]

] 1

i 1

| Selects spurious measurement. Level measurement
! by maximum 15 point frequency is possible.

i

I

Fri 1994 Mov 1% 15:01 .
SPRIDI HEASRERENT (PDC) Sour i oues

Measurement Data

Larrier.  30.000060 Wiz Tr igger
40. 000000 MHr ~53 13 din b -
50. 000000 Mir

14. Edit
15. fraq Tabin

Quit

s

Figure 7-28 Spurious measurement screen
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1
1
1
' T Y’ """"""" 7 Set a suitable value to measurement
! | Auto Leve! | gignal for internal refersnce levei (REF
; i Set 1 LEVEL).
1
: it -
t 1
L e - -
' . i Select trigger source.
: Trigger 1 AUTO: Measures the value of the siot
! ! number power of average power
; [Tt in 1 frame.
H H (Example:At the full rate of PDC,
! i it becomes the value of 3 times.
! i EXT: Measures the average power of
! ' trigger signal TRUE section.
] t
1 | it -
: | EXTTrg . Sets the external trigger slope.
! | Slope |
: L I
t = -
| ! Eqt 1 Used when the contents in frequency
: 1 Ereq Tabl ! table are changed. Select frequency
: | Freq 1able 1 nymber (from 1 to 15) with data knob or
i E' """""" 1 step key and set frequency with ten key.
] ]
i | :
| 1 1
) ; [Tt 'i Selects frequency table
: : | Freq Table i number. By pressing this
E E EE:”E i key, table number is
i ] po——r————— - selected in order of
: I : 12-53-41, ...
: i H
1 § 1
: ' PTTTTTTTTTR
' : | Save | Sevesthedatainthe
E : | Freq Table |  current frequency table
i ! Lo 1 into the memory of the
E : : selected table number.
: : |
1 1 |
i 1 1
¥ ¥ ¥
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1 i
H I
H I
o ¥ -
"""" | ? .t"'"" T Reads the data in
! ; ! Load |  frequency table of the
! ! | Freq Table |  selected number from
; ! E-—---------' memory.
1 !
' 1 -
. : : Input :
E ! [ _wserr ]t sets the input mode of
! ! ' ooverwar |1 frequency data. INSERT
: | FTTTTTTTT ”  is the mode to add
1 ! : frequency data newly
! '
! H i before the selected
; ! i frequency number.
! : i OVERWRT is the mode to
: : ' rewrite the data of the
: ! E selected frequency
! : E number.
1 ! o
1 1
! : 5 Delete E Deletes the data of the
[}
E : : Line : selected frequency
! | 1 d number.
1 ! potemmmm T
L T ittt - .
; N i’ i Sorts the data in
; ! : Sort Data i frequency table in order of
: ' i t low frequency.
! ! bomom oo (Carrier is not sorted.)
1 i
1 1 bo o o ey
! : | return 5 Returns to the preceding
' h | 1 meanu.
1 1 I 1
i I 1 1
’ , S 4
t e —————— -
' ! qQuit ! Exits from spurious measurement mode.
1 t 1
: i i
i i ]
! U .
]
PTTTTTTTTTS
! IN-Band ! Selects IN-Band Spurious measurement. Measuring
| Spurious | Irequency, span, etc are automatically set according to
. 4 each communication type.
i ' PDC/NADC is for the frequency band close to a
} ! carrier, and PHS is for the intensity measurement of
| ! the spurious emissior within the frequency band.
i | Spurious search starts from a carrier {the highest level
| ! frequency} and the measurement resuilt of a maximum
", ", of nine points is displayed in decreasing order of level.
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Foi 1995 aor 28 12:28 T 1ygong 5P 1

[#-BAHD SPIRIOUS (PRC)
Extended

Span

Measurement Data

80C.000 Mz

)
3

BB o on o WM

=6l .65 dBn
|56 ikt |

| 055 kitz BN 7373 diin |

e
=

Buit

Figure 7-29 [IN-BAND Spurious screen

l: Extends the sweep span.
! Twice extension span is add to the
}_ _________ ! standard span. The extended span can
be set to 0 to 100MHz.
When 0Hz is specified, a standard span
is used.
When the extension span is 0 Hz
{PDC/NADC)
Sweep span = Standard (2MHz)

1
t
:
i
i
i
1
1
r
]
]
I
! (PHS)
I
]
'
i
1
¥
i
]

Sweep span = Standard (24MHz)
When the extension span is 1.5MHz
Sweep span = Standard + 3MHz

Quits the IN-Band spurious mode.

Returns to the preceding menu.

CAUTION !

1. Frequency number 1 is always the carrier frequency.

2. Spurious measurement range is -30dBm when Auto Level Set in
STD menu is OFF.

3. When signal under measurement is the burst signal, if the sweep
span of the extension span is foo wide then there may be case
where the signaf level cannot be measured correctly.

Wheré possible, set the sweep span within the TMHz.
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@ Power measurement function

1 Selects power measurement {antenna
TRNSIENT |—»' Power ! P {
: power, leakage power at carrier OFF)
B
1

function.

Selects antenna power measurement. Measure

i 1
1 Antenna ! ]
! *  antenna power and the power in the frame.
i Power
S ;
1
1 1
1 ' Tus 1994 Mov 15 33:54
t : AHTENNA PIWER_(NADC) fot VR
1 . Autn Leval
,' i Result Sat
1 ]
' ! fetenna Pover: s
! ' =
I 1
! H Frame Poser e
: i G. 158
] B
' 1
1 .
1 ]
1 ' : AVE Timas
! ' Parameters T oFF |
- - - - | Froquency : 35, 000000 Miz
VII R 1 Reference Level : 0.0 dBa
1 1 Attenuator F 10,048
1 1 -
! ! I EF LEVEL ] >
1 I 5.2 dBm it
1
! !
i
1
' ! Figure 7-30 Antenna power measurement screen
| i
T ke ——— -
1 ] H
: Auto Level 1 Sets the mternz.il reference levetl (REF
i t  LEVEL) {o a suitable value to
! Set 1 measurement signal.
i TS -
| L
T heeem—————— -
' i Sets averaging times of antenna power
1 AVG Times ,
i ! measurement.
; i The setup range is between 2 and 32.
i oot T -
: poommeoee ~
I
' } Quit \ Exits from antenna power measurement
' ' ' mode.
¥ TR J

)
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7-78

Selects Carrier OFF ieakage power measursment.

CAUTION !

The measurement range of Carrier OFF leakage
power is under -30dBm.

1
t
1
1
1
]
Cor OFF
H TREIER [FF POWER_(FIC)
'
I
: Result
1 " Cacrier i Maan Pomer N —74. 10 Tricger
H : L LR EXT,
1 EXT Trig
5 Siove
i
I
1
1
i
1
G Timas
Pacamoters
) Froquency ¢ 1.477000000 Gz
Reforence Level @ -30.0 dBa
', Attemator ©o20.0 4B
Quit

_—————————

Figure 7-31 Leakage power measurement

screen at Carrier OFF

Selects to measure in OFF section
(AUTQ) detected in measuremsnt timing
or to measurs in OFF section (EXT)
specified by external trigger point. (Set
EXT when external wide band trigger is
used at PHS.)

Selects external trigger slope.

Sets averaging times of leakage power
measurement at carrier OFF. The range
is between 2 and 32.

Exits from Carrier OFF leakage power
measurement mode.
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TRANSIENT

5. Functions of MEASUREMENT Section

measurement function. M
D J  item parameters of carrier
J frequency error, phase err

P T .
— Modulation ¢ Selects modulation accuracy
i
]

Set

AVG Times

[on J[ore] |

i
|

error, etc. and display.

pasures 6

or, vector

MEWLATIIN ACCURACY (PHS}

Tus 1934 Nov 15 09:4&

Hodu] ation

- Damodulated Data

futo Leve)

Burst dwplitude Oroon ¢ SERICINIEISH] &/Symbol
Corvioe Frequency Errer - RS
1% Origin Offset : REENEE =

' Result
= Wagnitude Error : ECREE -

Phase Error : EECEEEE derree ==
_ 7 Error Vector Magnitude : R <

Parametors

AVE Times

. 835150000 Gz
Refecance Level dBa
Attecuator 8

Bdw

Quit

Figure 7-32 Modulation accuracy measurement

screen

Sets the internal 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

1
TRNSIENT |—»1 Transfer

@ Transmission velocity measurement

q

|

! measurement. Displays
]

I

“"‘]‘"“ and Hz.

Set

7-80

Selfects transmission velocity

transmission velocity error in ppm

Tus 1994 Horv 15 14700

TRIS RT

BIT TRAMNSFER RATE (PHS)
Result
Bit Transfor Rate Error B -0. 73
o "
" Earamoters '
Frequency r. 1.895150000 Gz
Reference Level ' 0.0 &Ba
Attemmtor 1100 48
. ICENTER
"f1.895150ee8 GH=z

Autn Leve i

AVE Times

= o |

Gult

screen

Figure 7-33 Transmission velocity measurement

Sets the internal reference level (REF LEVEL) to a

suitable value to measurement signal.

Sets the averaging times of transmission velogity

‘measurement.
The setup range is between 2 and 32.

Exits from the transmission velocity measurement

mode.
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5. Functions of MEASUREMENT Section

Jll Explanation of communication system setup

in order, communication

By pressing TRNSIENT E STD E
I 1
1 I
| 1

system setup menu is dispiayed.

Sets communication type and link of the signal under measurement.

Mon 1895 Jun 10 14:57 STD
Heasurement parameter set
NN [75: | o]
Uk ¢ IR ]
Sy Tope
Humber of lhlm Word: @
Unique Word © CBBUSAFD
Signal Typa
Naoc Mo

- . Trigger Source s & ]
T - - BT Frigger Stove @ R[]

foot tpquist Filter © ROREEF

Frea Hoas fanga

. futo Level Sat : o

STO ZMB/ZIC B

Figure 7-34 Communication type setup menu

In the type of setup items, set a communication type out of PHS / PDC /

NADC.
Depending on this setup, the following setup items is changed.

CAUTION !/
If only the type itemns are set when it's measured in CW mode, the

setup conditions can be selected conformed fo the corresponding
communication type.
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5. Functions of MEASUREMENT Section

@ When PHS is set,

Type

Link Direction

SYNC Type

Number of Unique Word

Signal Type

7-82

PHS

Set the direction of communication channsl.
UPLINK ;  Uplink channel.
DOWHNLINK  Downlink channel.

Set for modulation accuracy and symbol rate
measuremant.

UNIQUE WORD ; Get synchronous by using
Unique Word.

NC UNIQUE WORD ; -Measure without using Unique
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,

. Displays Uhidue Words which are fixed by

the setup combination of Link Direction and
Number of Unigue Word.

- Link Direction N;IJ mber of Unigue Word
Unigue Word
UPLINK © 16 OX E149
32 0X 6BBASAFO
DOWNLINK 16 0X 3D4C
32 0X 5DEF2393
Continuous Set for continuous wave in test.
Usually the signal of PHS is burst
wave.
Burst : Usually, set Burst.
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Nov 1/96

5. Functions of MEASUREMENT Section

@® When PDC/NADC is set,

Type

Link Direction

SYNC Type

~ Codec

SYNC Word

STD 27B/27C:

" PDG/NADC

Set the direction of communication channel.

UPLINK ; Uplink channel.

DOWNLINK ; Downlink channel,

VOX : VOX control {only for PDC)

Set for modulation accuracy and symboi rate

measurement.

SYNC WORD ;  Get synchronous by using
Unique Word.

NO SYNC WORD ; Measure without using Unique
Word.

Set signal rate.
FULL RATE ; Set to full rate.

HALF RATE ; Set to half rate.

: - Set only when SYNC WORD is selected for SYNC

Type..

"PDC S1to §3 and S7 to S9 can be set at FULL

RATE, and at HALF RATE, S1 to S12 can be set.
NADC Sync 1 to Sync 6 can be set.

It is effective only when PDC is set.

Select the standard temnplate for Wave Form Trigger.
27B ; A template pursuant to RCR STD-27B is set.
27C ; Atemplate pursuant to RCR STD-27C is set.

@ When PHS/PDC/NADC is set,

MEAS Mode

Trigger Source

1 Burst ;. Evaluate with 1 burst at modulation
) accuracy measurement.
10 Burst ; Using 10 symbol of burst rising,

evaluate the modulation accuracy with
the average of 10 burst.

CAUTION f
The 10 burst cannot be selected for the

continuous wave.
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

Root Nyquist filter :

Set only when EXT is selected for Trigger Source.
+ ; Take the data in when external trigger signal rises.
— ; Take the data in when external trigger signal falls.

Specify if root nyquist filter is used or not when
madulation accuracy is measured.

ON ; Measures with filter.

OFF ; Measures without filter.

Freg. Meas Range :

Auto Level Set

7-84

This is effective for the measurement of the
rmodulation accuracy, Transfer Rate, raise and fail of

the burst signal.

Expand; Measurement fréquency range is expanded.
Normal ; Measurement frequency range is not
expanded.

CAUTION !

When you measure the non-modulated signal, use

- Normal.

Select mode ON/QFF which sets internal reference
level to a suitable vaiue to the signal under
measurement autornatically.

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 ieakage power
measurement at carrier OFF.}

OFF ; Fixes reference level at the setup value. Set
the level manually or with "Auto Level Set”

soft key.

Nov 1/856
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6. Save Function

caurionr

in the TRANSIENT mode, the | List |
Reg/File |

—————————

Form screen/Spectrum screen, etc).

JJ Save function menu

-

SHIFT

key is invalid except waveform screens {Wave

SAVE

RCL

1 1
. o ! Save | Displays the sub menu to save in the built-in backup
i Register | memaory.
b 2
e d e - A S S :
T | Cloar E Displays the sub menu to delete the data saved in the
= ' Register E buﬂ%-nj‘ backup memory.
: ,3 HA
,‘. o ;— ————————— -; Lo .
fT .l .-} SaveFile E Displays the submenu for saving data in a memory
I card or built-in backup memory.
i
S s
1
[T ]
t Clear File ! Displays the submenu for deleting filles in a memory
1 [
! i card or built-in backup memory.
i ;
e J
I
;
i Fri 106 e 11 clom |
: 0‘?}0& AWrite B_Blank
1 Cleor
h CERR FILE A
h EGL @1 il \\ e
:' P — Reg/Fle
t B,
1
]
: CENTER 30.000 tetr SPAN 5.00 Wiz
' REW 100 kitz _ VW 300 kiz __SWP 50 as___ATT 30 dB [ fetemss
: : = 8s Protect
1 CENITE (<< Fils 1
1 REE_02 DAY REG_ 01 .DAT 1996/03/01
1 RES_03.DAT (POC/PHS) 2112 byten used
' REG_04.DAT Setup ! [=25] vt | e
! e Treca: (IER( A (6 JE7H]
I REC_07.0AT t;;t;:' 1 |
! REG_08.DAT ZSifrea: [IN[w]
: PEG_09.5AT Comn Factor (TR o
] REG_10.D4T Taw> late:
I .
]
4 | 2 . .
! Figure 7-35 Displayed drive list
1
¥

May 10/96
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6. Save Function

7-885

Displays the list 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.

Bra_nd hat

File List {(RAR:/SVRCL ... 56120 free

Frl 1896 War 1 Save
0.0 dbm AW lte B_Blank
0 dB/ s
l [ Rog i stor
AV FILILE A
EGL21 A\
RN Claar
3, ster
< Res
| Sova Flla
CEMTER 30.000 Wi SPAN 5.00 MHz
REW 100 ki VBY 100 kizr  SW 50 s ATT 30 46 Clanr
Flle

<¢4{ File Information

] REGOZ.DAT .. . REG 01 DAT 1996/03/01 Ligt

|ree_onpat (PDC/PHS) 2112 bytes used s
EH_04.DAT - -{ Setup: rull) Res/Tlle
REG_U5 .0AT Troce: alfe Davics
REB_06 AT Linlt Line: ]
FEG_07.DAT LISS :Freq: m{l— 2 itz A B
REG_08 .DAT Frea: QIRIN]
FEE_DG_DAT CORR Factor (BTN o0

. . { Teapleta: - Setup
REG_10.DAT : - (08w ] s

254

I 1

1 i ]

! List !

I i

v RegfFile

i !

fmmmm————— -

i

1

I

i

t

!

1

!

{

]

]

i

]

]

1

]

13

t

1

1

1

1

!

[l

1

wel ‘-

]

1 -

1

I

I

]

1

1

1

b R

; LoE

1

1

1

]

)

1

]

1

1

Fommmm e -
Device

Setup E

Figure 7-36 Displayed drive list

Selects a drive for saving data (built-in backup
memaory or memory card (A or 8)).

Displays the submenu for formatting 2 memory card or

other operations.
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6. Save Function

@ Save Register menu
SHIFT SAVE

o + RCL

Y S p——

Saves the current set conditions and other
, data in a register (#1 to #10)} allocated in
3 the software menu. The object items of
! saving are automatically determined
! according to the condition at saving. (The
I register is one kind of the files allocated in
! " the built-in backup memory.)

!

in order to change the content of IP

]
A I
“ - 1 {instrument preset) to the currently set
i conditions, saves data in IP register.

@ Clear Register menu

SHIFT SAVE

<P + RCL

e - =

Deletes the contents in the register (#1 to
#10) allocated in the software menu.

€
@
43
=

—————— -

Defauit E Initializes the contents of IP (Instrument
! Preset) to the set condition at shipment.
[}
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6. Save Function

@ Save File menu

CAUTION !
Each software 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

selacted, the file name cannot be changed by Rename key.

SHIFT SAVE

® | | R

H 3
! Save |
| File - |
1 |
. LI —
| i .
| Save i On pressing this key, the selected items
: T : “'of saving are saved as a file in 2 memory
- R v card.
G 3 '* ~ The file name can be changed by the
| S ]
", E Rename Ekey

7-88 Jan 12/96



R3465 SERIES OPERATION MANUAL

6. Save Function

Displays the list 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.

Frl 1996 Mor 1 Save
FEF 6.0 dom h_Write H_Blank
o 48/
| T Reglntar
AV FHLE // \\
=24 7 \ Claar
L AN Reg later
AN
'
Seve File
CEHIER 30.006 Wit SPAH 5.00 MHZ
REW 100 Witz VBV 100 hHr _ SWP 50 ws  ATT 10 O Ciem
File List (RAM:/SVRCL ... 56320 bytes free File
REG_01.DAT << File Information »>>
REY_DZ_DaT REG_D4.DAT 1996,/03 /0t List
REG_03.DAT (POC/PHS) 2112 bytes used Ros/Flle
b TR I Bl
REG_05.DAT Troos: i+ | B Device
REG_06 .DAT Liait tine: FR 2 |
REG_07 .DAT LOSS:Fraq: m B
REG_06.DaT CORR Foctor I
REB_09.DAT X i Setup
REG_10.04T Tomplste:  [[G] WX Cord

——— e —————

e e e o

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
characters 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

Selects which set conditions and measured data to
save with Dialog Box.

This function is used to arbitrarily set condstions,
although in general these are automatically selected
according to set conditions. To avoid duplication of
data, this function is used to save only set conditions.
For data, this function is used when data is saved only
once and, after that, no longer saved.

The following conditions can be selected:

¥1:
2

Set conditions

Waveform data A or B {view trace)

Correction data {(normalize trace)

User definad limit lines 1 and 2 (limit line ON})
User defined correction data 31

{Conv.LOSS vs Freq.ON)

Correction facior data

- Transient user definition template %2

Available for only R3272.
This is not available for PDC/PHS/NADC

measurement. .
(Option is necessary such as GSM measurement.}
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@ Clear File menu

CAUTION !

Each software key in Clear File is available 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 operation by the “Clear” key is not deleting the files
but dualeting the data in the files.

SHIFT SAVE

@ | | RO

i

t . Clear 5

i File |

1 . i

__________ 4
[Tt 3 _
I Clear ! Pressing this key deletes a file specified
! I with data knob.
.
]
!
T :
! List | Displays the list of the files {or the
i RegfFile | rggisters). _ - . _
L _________1 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
h fist.
fooooeees 3
! Release : When specified file is write protected,
' Protect | bressing this key cancels the write
1 I

protection.

e ——

)
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6. Save Function

7-82

@ Select Item menu
SHIFT SAVE

@ | -+ | RCL

1 Register
!

N

Select
item

| U

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
after selecting ON and OFF by turning the data knob.
And each set items are changed with the step key.

Setup Save ltem

}
ll
i
:
]
i
i Data Format BIN
i |Setup OFF
i |Trace foFF] [ A || B | [AB]
{ | Limit Line forr] 7 | [2 ] [
o LOSS:Freq OFF
! :
: CORR Factor : [OFF
! Template OFF
[}
:
bmmcem oo -
E Default E In general, selects which item tc save
= ! according to set conditions. The select
| _______1 conditions are as follows:
1
,: e Set conditions :  ON
! * Waveform data A and B
! view trace side
! ® User defined limit lines 1 and 2
| : limit fine ON
! ¢ Conv.LOSS vs Freq.ON user defined
! correction data :  LOSS vs Freq.ON
; %1
| s Correction factor data
' Correction ON
! e Transient user definition template
' OFF %2
! %1 : Available for only R3272,
' %2 : This is not available for PDC/PHS/
; NADC measurement.
; { Option is necessary such as GSM
' measurement.}
R -
return Returns to the preceding menu.

S G

May 10/96



R3465 SERIES OPERATION MANUAL

7. Recall Function
CAUTION !

I
in the TRANSIENT mode, the : key is invalid except waveform screens {Wave

i Reg/File
Form screen/Spectrum screen, efc).

Jl Recall function menu

SAVE
RCL
E Recall E Displays the sub menu to recall in the built-in back up
. | Register ;  memory.
bl
t
I
[ T
Recall | Displays the sub menu for recalling data from a file in
File i a mermory card.
£
i
i
[TTTTTTTTTY
List ! Displays the list of the files (or the registers).
RegfFile | Displays the file name, title, size, date, write protection
! and the sort of the saved data.

b
Selects a file {or register) with the step key or with the
data knob referring to this list.

1
]
1
i
t
1
h p——
Fr| 1096 War 1 Rocal
: 0.C dBm Arite E_Dlank I
' o @/ Racall
: C T 1] Register
H FECRLLTFILE Y
h X FARY
: nd A
: VAN
1 L Y
: Recall
1 Fils
: CENTER 30.000 Mz SPAN 5.00 M
h LB 300 KMz VEW 100 kHr __SWwP 50 =s _ ATT 10 8B
1 Filo List (RA:/SVRLL . 563X bytes free)
H TR | <<< Filo Information %>
' REE_02.04T REG_01.04T 1296/03/0t List
| REG_03.DAT (POC/PHS) 2112 bytes used Roq/F 1
1 . -
! REG,_04.04T Satup: _ R™
. REG_05 AT Toaco:  [EINCA J(F RN Teies
' fEG_06.DAT Limit Line: IR J{ 2 Jv2]
1 REG_07.DAT LSS Frag: Al B
1 RE0_00. DAT Freat (TER( ]
; REG_09 DT o Factor - T o
) RE6_10.0AT Template: [T o]
t
1
i ) . . .
v Figure 7-38 Displayed drive list
(
1
} '
7-93
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7. Recall Function

_——————————

i Seilects the embedded backup memory or the memory
M¥_ti card (A/B) as a drive to save.
I

e TN

@ Recall Register menu

SAVE
RCL
FoTTTTTTTR
! Recall !
i Register |
RS 4
. 1
o —————— -
| Recall = !
: acd 1 Recalls the current set conditions and
:REG#1 to 10} other data from the register (#1 to #10)
pommmmmoo- - aliocated in the software menu.
; Recal | Recalls the setting conditon made just
E on POWER E after switching on the instrument.
Jan 1296
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Jan 1280

7. Recall Function

@ Recall File menu

CAUTION !
Recall File is available on the files in the device selected with

"Device RAM/A/B™ key.

SAVE
RCL
i TS
i Recall !
i File |
o -
13
1
1
e o
i ' Pressing this key after selecting a file from
i Recall ! the file fist with data knob recalls set
t ' conditions and measured data from the
B - specified file.
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- 8. Calibration Function

Il Recall function menu

SHIFT

Executes calibration items described below. After the

i ]
¢ CalAll )
! ! end of calibration, enters error correct mode.
el
I
e -
. 1
Total Gain ! Measures absolute error under the condition of 300
! kHz resolution -bandwidth and -10dBm, 1dB/DIV
e calibration signal output.
L'“""'—’T
CAL ! : -.
: ; Each item can be calibrated separately.
Each tem
t
---------- .
1 1
: FooTTTTTTS
! [ Input At | Measures the input attenuator switching
! | ' error and executes calibration.
i S :
.‘ FTTTTTTS
; I IFStep | Measures IF STEP AMP switching error
! I AaMP | and executes calibration.
: S ]
; FTTTTTTTTT
! I RBW | Measures IF filter resolution switching
' ! Switching | erfror and executes calibration.
i [ —
; T K
! ' Log | Measures the linearity of the axis of
1 ' Linearity | ordinate in the range from 10 to 0.5
! beoeo_____! dBDW in LOG scale on the screen and
' i executes calibration.
1 e — = ———
1 | . 1
: ! Ampiitude ! Measures switching error in the range
| ' MAG | from 10 to 0.5dB/DIV in LOG scale and
! b o eim--a executes calibration.
t 1
1 Focmme e ——a —
i | pw | Measures PEW {noise power bandwidth)
: ! ' in the range of 300Hz to 5MHz resolution
{ l ' bandwidth to correct the nocise ievel
| pTTTTTITT (NOISE/Hz) measured with the marker.
1 t
1 1
¥ ¥
Jan 12/86
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- —

e ————

- ——

P

8. Calibration Function

Bl T pp——

Dispiays the menu on the preceding page.

e

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 to 100.

REFERENCE »

How to calibrate the internal frequency reference
source

To calibrate the internal frequency reference
source, connect the frequency comparing device
with the analyzer and the external 10 MHz
reference signal source as follows.

External 10 MHz
The rear of the analyzer reference

10MHz REF
INFOUT

© {10-8 level) 7 i

Comparing device

-
,_—— ey

Press | CAL . and change the data from
; i -100 to 100 until the internal
| reference signal become
“““““““ equal to the external 10 MHz
reference signal.
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8. Caiibration Function

Uses to store the setup data.

Dialogue box is displayed by pressing this
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.

w
=
o
=
©

The menu of the previous page is
displayed.

e

CAUTION !/

Sometimes there is a switching noise in the equipment on executing
the calibration; i is caused by the switching of the internal

attenuator. oo
- G . Use the attached MC-61 as the input cable.
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9. System Functions

]

H Selects whether internal (INT) or external (EXT)
INT @ : reference frequency (10 MHz) to use.

! When EXT is selected, external signal input through
d the REF IN/OUT terminal on the rear panel is used.
! (Frequency error and leve! of input signal must be
' §X 104 or less and in the range from -5 to +5 dBm,
: respectively.) When external reference freguency is
H selected, the characters of "EXT™ is displayed at the
' left side on the screen.
t

Sets date and time. Select an item with arrow key

]
Date/Time !
! and change data with ten-key or data knob.

1] Each data is set by pressing the knob or ENTER key
] ~ after changing the data. The date and the time
i become available immediately after the changing.
I
1
:' FF 0.6 do= ATl B Blonk Tue 1930 Mow 12 1300 [ 5rvan
i 6 am/ o Raf 10w
! EXT |
]
]
: Tatc/Time Data/Vina
i You :
i Honth 11 } RS232
) by [ 5] ———
! _ e T ] eein
' e -
: Foreat : WETERN St | &7 ] Sk
! Groer Porer
.‘ [Fomin oy Fven ) — oot [E3g
" —
F
1 ) I A ) S T Y et Moo d
] v Ll i d o ¥ et hilluhan 4 had
i L1 | |
i CEHTER 30.000 iz SPAH 1.000 Wi Hav ik lun
1 | RBW 10 kHr VI 10 kliz SWE 50 as ATT 10 a5
i =
E Figure 7-33 Setting the date and time
i
1
oo T
j RS232 ! Sets conditions for RS-232.
| :
o d
i
I
1 -
1
1
i
|
[
:
I
¥
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9. System Functions

7-10G

- — — .

o ————y

—_——— e - —

- g

[ s ———

Sets addrass for GPIB. Addresses from O 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 selting is

changed but the dialog Box is being displayed,
the setting is ignored.

Selects the number of points for trace data. Initial

value is 1001.

Note: Sometimes the current trace data is
displayed temporally by the number of its
point when the number point is switched.

Displays the software revision of this instrument.
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10. Window Function

Nov 1.96

WINDOW

P a3
] ]
I

i Window |
L ;

Window

-t e

———— - -

__________

—_—— e — ———

e TN

—— ey

Py ypp——————

e a

__________

___________

Turns ON/OFF window display.

Note
The window of the upper screen
cannot be turned OFF in double

screens display mode.

Selecting POS makes it possible to
change the position of window. Selecting
WIDTH makes it possible to change the
width of window,

Specifies a range for peak search and dB

down with marker.
ON uses the range in a window, while

OFF uses the range of set span.

Returns to the preceding menu.

Selects the spectrum display which uses upper and
lower two screens. In the lower half screen, a part of

I
i
|
|
i .
L J  the upper screen is enlarged.
1
1
-
1
I
1
1
]
|
r

"POS" varies the window position and
"WIDTH" varies the window width.

Gancels double screen display (ZOOM)

mode. -

Returns to the preceding menu.
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10. Window Function

Upper and lower two screen display mode. Upper hal
screen displays spectrum, while lower half screen

displays time based waveform.
The window at this time is dispiayed with the vertical

lines of the window width = 0OHz.

I

i Selecting POS makes it possible to
! change the position of window. Selecting
L ' WIDTH makes it possible to change the
H width of window. (The screen becomes
1 the same as in ZOOM by changing the
|

{

=

g g ———————

width of the window.)

Cancels double screen display (F/T)
mode.

i

i

! Returns to the preceding menu.
r

1

Turns OFF screen display and returns from double
screen display mode to ordinary single screen display

Reset mode.

Executes the selection of the active screen in
double screen display mode.

HSCREENM

On pressing A , the upper screen

becomes active.

On pressing B , the tower screen

4

becomes active.

Note
A frame is displayed around the scale on the active screen,

7-102" Nov 1/96
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REMOTE CONTROL INTERFACE

This chapter explains 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 IEEE standards 488.1-1978 and can be remotely controfled by means of an external
controller. The analyzer also has z built-in control function, enabling easy configuration of small GPiB

systems. (Option)

W GPIB

8-2

The GPIB is a high-performance interface bus used to connect the

measuring instruments to the computer.

The operations of the GPIB are defined by IEEE standard 488.1-1878.
Since the GPIB has a bus-configured interface, it can specify a device by
assigning a specific address to each device. Up to 15 devices can be
connacted in parallel to a single bus. GPIB devices have one or morg of

the following functions:

& Talker
The talker is a device which is specified to send data to the bus. Only

one active talker can exist on the GPIB bus.

@ Listener
The listener is a device which is specified to receive data from the bus.

Multiple active listeners can exist on the GPi8 bus.

@ Controller
The controller is a device which specifiss the talker and listener. Only

one active controller can operate on the GPIB bus. Controllers which
control iIFC and REN messages are called "system controllers™.

The GPIB bus can have only one system controller on it. If there are
muttiple controliars on the bus, the system controller becomes the active
controller, while other devices which have a control function operate as

addressable devices when the system is started up.

The TCT (Take Control) interface message is used to set a controller
other than the system controller as the active controller. After setting, the

system controller wili become the non-active controller.

The controfier controls the entire system by sending interface messages
or device messages to each measuring instrument. The functions of the

messages are;

* Interface message: Control of the GPIB bus
* Device message: Control of the measuring instrumant

Jan 12/96
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Il 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 foose during
use.

GPIB Connector

The following precautions should be observed when using the GPIB
interface:

¢ The tatal GPIB cable length in a single bus system should not
excead n x 2 meters, where n = the number of devices ta be
connected, including the GPIB controller. In no case should the
cable length exceed 20 meters.

¢ Up to 15 devices can be connected to a single bus system.

e 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 connecior mounting.

For example, the total cable length in a system with 5 devices should be
10 meters or less (2 meters x 5 devices = 10 meters). The total cabie
length ¢an be distributed freely within the range of the maximum allowed
cable length. However, if more than 10 devices are to be connected,
sormne of them should be connected using cables of less than 2 meters so
that the total cable length does not exceed 20 meters.

8-3
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1. Introduction

@ Setting of GPIB address

i GPIB
Press | LOL jand | & tkeys.
SYS ! Others |

with ten-key, input GPIB address for this instrument.

Press| Hz [key to enter.

§-4 Jan 12/96
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2. GPIB BUS Functions

I GPIB Interface Functions

Code Description

SH1 Source handshake function

AH1 Acceptor handshake function

T6 Basic talker function, serial polling function, listener-
specified talker cancel function

TEOD Without extended talker function

L4 Basic listener function, talker-specified listener cance!
function

LED Without extended listener function

SR1 Service request function

RL1 Remote function, local function, local lockout function

PPO Without paraliel polling function

DC1 Device clear function

DTo Without device trigger function

C1 System controller function

Cz2 IFC transmission, controller in charge function

C3 REN transmission function

Cc4 SRQ response function

ci12 Transmission of interface messages, controf transfer
function

E1 Using open-collector bus driver

Note
Ct, C2, C3, C4 and C12 function only when the options are

packaged.
C0 {no system controller function) is in the standard instrument

without controller option.

May 10/96 8-5
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2. GPIB BUS Functions

[l Controlier Functions

8-6

R3463/3465 has a system controlier mode and an addressable mode. The

features of each mode are as foliows:

System Cc?ntroiler Mode Addressable Mode
{option 15)
At startup Active controller Non-active controller
IFC Controitable Not controliable
REN Controllable Not controllable

To be active in the addressable mode, R3463/3465 must have received
the TCT interface message.

Only one system controlier 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
aliowed 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

controlier 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 to 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 to 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 controller.

Jan 12/96
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2. GPIB BUS Functions

Ml Responses to Interface Messages

May 10/96

The responses of the instrument to interface messages are defined by
{EEE standards 488.1-1978 and are described in this section.

For information on how to send interface messages to the instrument,
refer to the instruction manual of the controller to be used.

@ Interface Clear (I{FC)
The IFC message is fransmitted directly to the instrument through a signal

fine. The message allows the instrument to stop the operation of the
GPIB bus. Afthough all input/output operation is stopped, the input/cutput
buffer is not cieared. Note that the DCL is used to clear the buffer. i the
instrument is specified as an active controlier at that time, control of the
GPIB bus will be removed from the instrumhent and transferred to the

system controller.

@ Remote Enable (REN)
The REN message is transmitted directly to the instrument through a

signal line. 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 remote mode until the GTL message is received, or the REN
becomes false, or the LOCAL key is pressed.

When the instrument is in the iocal mode, it ignores all the received data.
When the instrument.is in the remote mode, it ignores all key inputting
other than LOCAL key inputting. When the instrument is in the LOCAL
LOCKOUT mode (LLO; see Page 8-8), it ignores alf key inputting.

@ Serial Polling Enable (SPE)
When the instrument receives a message from external devices, it is in

the serial polling mode. If the instrument is specified as a talker in this
mode, it sends status bytes instead of normal messages. The instrument
remains in the serial polling mode until the SPD {Serial Polling Disable}
message or the IFC message is received.

When the instrument sends an SRQ (Service Request) message to the
controller, bit 6 (RQS bit) of the response data is set to 1 (true). When
the instrument has finished sending this message, the RQS bit reverts to
0 (false). The SRQ (Service Reguest) message is sent directiy through a

signat line.

@ Device Clear (DCL)
When the instrument receives the DCL message, it perfiorms the

following:
e Clearing of the input and output buffers
* Resetting of syntax analysis, execution control and response data

generation
® Cancellation of all commands that prévent the remote command

from being executed next
¢ Cancellation 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 foliowing:
e (hanging of data set or stored in the instrument
e interruption of the frant panel operation
e Modification or interruption of instrument operations being

executed
e Changing of status bytes other than MAV. (MAV becomes 0 when

the output buffer is cleared.)

@ Selected Device Clear {8DC)
The SDC message operates in the same manner as the DCL message.

However, 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 focal mode. In the local

mode, all the operations on the front paneal are available.

@ Local Lockout {LLO)
The LLO message places the instrument in the local lockout mode. If the
instrument 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
iocal mode from the local lockout mode:

¢ Sending a GTL message to the instrument

® Setting the REN message to false (In this case, the local lockout

mode will be canceled.)
e 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*. 0On
receiving the IFC message, the instrument returns to the addressable

mode.

May 10/96
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2. GPIB BUS Functions

B Message Exchange Protocol

The instrument receives program messages from controllers or other
devices through the GPIB bus and generates response data. The
program messages include commands, gueries {commands used to query
response data) and data. The procedure used to exchange these
commands, queries and data is explained in this section.

@® GPIB 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 iength of 1024byte but the input above it is ignored.)

Either of the following two methods can be used to clear the input buffer:
& Switching on the instrument power
e Execution of the DCL ar the SDC

O Output buffer
The output buffer is used to store data which are to be read from the

controlier (1824 bytes).
Either of the following two methods can be used to clear the ocutput

buffer: .
¢ Switching on the instrument power
¢ Execution of the DCL or the SDC

@ Message exchange
The following are the most important events when another controller or

device receives messages from the instrument:
e Response data are generated when a query is received.

O Purser
The purser receives command messages in the order of reception from

the input buffer, analyzes the syntax and determines what the received
command is to execute.

O Generating response data
When the purser executes a guery, the instrument generates data in the
output buffer in response to it (that is, to output data a query must be

sent immediately before the data).

)

May 10/96



R3465 SERIES OPERATION MANUAL

3. Command Syntax

[l Command Syntax

The command program for R3465 command mode is defined in the
following format:

Header »| Space (space characters) L— data .

, {comma)

@ Header
Two types of header are available: common command header explained

below and simple header.
Common command header has an asterisk (%) at the fop of mnemaonic.
Simple header is a functionally independent command which has no

hierarchical structure.

Attaching 7" in front and in the rear of a header makes a query
command. ' '

@ Space (space character)
One space or more is required in this fisld. {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 multiple commands
The instrument is possible to write multiple commands by separating

them with semicolons.

May 10/96
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3. Command Syntax

Jl Data Formats

The instrument uses the data formats for data input/output shown in this
section.

@ Numeric data
There are three numeric data formats, 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: NR1 format

—— [Symbol] || Number

® Fixed-point type:  NR2 format

—>] [Symbol} Y > Number ’O L[ Number -

¢ Floating-point type: NR3 format

—>{ [Symbol] l Number ’OL Number

Efe —>—! [Symbal] Number —I—»

Note
Symbols at the beginning may be omitted.

May 10/96
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3. Command Syntax

g-12

@ Units
The table below Iists the units which can be used.
Suffixes Unit Commands with which Usable

GZ 108 Frequency
MZ 108 Frequency
KZ 10° Frequency
HZ 10° Frequency
MV 1073 Voltage
MW 10° Electric power
DB 10° dB ratio
MA 102 Electric current
sC 10° Second
MS . 103 Second
us-- 10°¢ Second

May 10/98
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4. Status Bytes

The instrument has a hierarchical status register structure in compliance with IEEE standard 488.2-
1987, which is used fo send various device status information to the controller. This chapter explains

the operational models of the status byte and event assignments.

Il Status Register

@ Status Register Structure
The instrument employs the status register model defined by IEEE

standard 488.2-1887 and consists of a condition register, an event
register and an enable register.

Condition register Event register Enable register
0 — 0 > &= 0
1 - 1 - & —e 1
n-1 > n-1 > & h-1
n 1 n L &=—1 n
Y ¥ 'J' l
OR [~ Summary

(O 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, no data can be written or read into this

register.

(O Event register
The event register latches and retains the status information from the

condition register. {In some cases, it retains status changes.)
Once the register is set, the condition is maintained until a2 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.

May 10/96
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4, Status Bytes

{ 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. The OR of the result of the AND operation is
generated as a summary. The summary is written into the following
status registers. Any data can be written into these registers.

@ Status Register Types
The following three types of status register are used in the instrument:

{1} Status byte register
{2) Standard event register
(3) Standard operation status register

Refer to page 8-15 for further details.

The figure below shows the arrangement of the status registers in the
instrument. =

Standard operation

Status register Standard event register Output buffer

wseaea | F T .1 1 ] seeee-

MSS
Status byte | OPR ESB | MAV 3 2 1 uCaL
register RQS

|

Service reqguest

May 10/96



R3465 SERIES OPERATION MANUAL

4. Status Bytes

OPREVT? OPR
15 —

14 —

Program Running
13

Auto Level
Failure
Printing
Averaging
' *ESR? $ESE
6 M -
Pemer On +STR? #SRE
5 — —
) QPR
4 — B
Measuring Compand Error K53 RAS SRA
3 M - 5 r .
Sweeping Evecution Error ESB
2 M Device Dependent! @ | | 4 M
Error MaY
I — 3
Query Error
0 — 2
falibrating Request Control
L L 1
{3) Standard operation Dperation Complete J ‘—J
status register - 0
(2) Standard event register Uncal Status |
- (1) Status byte register
8-15
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4. Status Bytes

| Event Enable Register

Each event register has the enable register 1o determine which bit to be

The enable register sets the corresponding bit in decimal

available.
value.
e Set of Service Request Enable Register : *SRE
® Set of Standard Event Status Enable Register : *“ESE
s Set of Operation Status Enable Register : OPR
Example : Only the Measuring bit in the operation status register is made
to be available.
OFR bit of the status byte register is set in 1 when Measuring
bit of the operation status register in set in 1.
PRINT @8 ;"OPR16" (The example of the program in
N88BASIC.)
QUTPUT 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 byte
register are made to be available.
MSS bit of the status byte register inset in 1 when COFR bit or

ESB bit is set in 1.

PRINT @8 ;"*SRE160" {The example of the program in
N88BASIC.)

OUTPUT 708 ;"*SRE180" (The example of the program in
the series of HP200 and 300.)

May 10/96
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I Standard Operation Status Register

@ Event register
The event register for the standard operation status is used to hold

the change from 1 to O of the corresponding condition register. The
table below shows the assignments of the event register for the

standard operation status.

4. Status Bytes

Description

bit
15 Always 0
14 Program running Set to 1 when the built-in BASIC
language stops.
1310 11 Always 0
10 Auto Level Failure | When the setting of Auto Level is
failed, 1 is set.
8 Printing | Set to 1 at the end of printing.
'8 Averaging Set to 1 when averaging finishes.
7105 Always 0
4 Measuring Set to 1 at the end of sequence
measurement.
3 Sweeping Set to 1 when sweeping finishes.
201 Always 0
0 Calibrating Set to 1 when calibration data
acquisition finishes.

May 10/96
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4. Status Bytes

i Status Byte Register

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

explains the status byte register.

The figure below shows the structure of the status byte register.

Status byte register

RQS
OPR| 6 [ESB|MAV| 3 2 1 |UCAL
MSS

SRQ enable register
®
7 | x 15 a3 ]2 |1 0 | ®&oMSS

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 & 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 poliing from the controller. On 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 S2 command are executed, the status
byte register, the RQS bit and the MSS bit can be cleared.

May 10/98
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May 10/96

4. Status Bytes

The table below explains the meanings of the bits in the status byte

register.

bit

Description

OPR

The OPR bit is a summary of the standard
operation status register,

MSS

The RQS bit is true when the MSS bit of the
status byte register is set to 1. The MSS bit is
the summary bit for the entire status data
structure.

The serial poll cannot read out the MSS bit.
{(However, the MSS bit is understood to be 1
when the RQS bit is 1.)

To read the MSS bit, use the common
command *STB?.The *STB? command can read
out bits 0 to 5 and bit 7 of the status byie
register and the MSS bit. In this case, neither
the status byte register nor the MSS bit can be
cleared.

The MSS bit cannot become 0 until ali the
unmasked factors in the status register structure
have been cleared.

ESB

The ESB bit is a summary of the standard event
register.

MAYV

Summary bit for the output buffer.
This instrument does not work with it,

301

Always 0

UCAL

Set to 1 when sweep is so fast as to cause

signal level error.

8-18
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4. Status Bytes

[l Standard Event Register

The table below shows the assignments of the standard event register.

8-20

bit Description

7 Power on Set to 1 when this instrument is
switched on

6 Always 0

5 | Command Error Set to 1 when the purser finds a syntax
error,

4 Execution Error Set to 1 when the system fails to
execute the instruction received as a
GPIB command for some reason (such
as out-of-range parameter).

3 |Device Dependent |Set to 1 when errors other than

Error command errors, execution errors, or
query errors ocour.

2 Query Error Set to 1 when no data exist or data have
been deleted when the controlier
attempts to read out data from this
instrument.

1 Reqguest Control Set to 1 when this instrument is required
to be the active controller.

0 Operation Complete | Not used.
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5. List of GPIB Command Codes

Note on Table

the input of the numeric data foillowing the code.

output.

An asterisk {* in the Listener Code column indicates that it is a function that needs

A plus sign {+) in the Output Formats column indicates that multiple data items are

o  AUTO/MANUAL or ON/OFF in the Qutput Formats column indicates that the cods

outputs 1 or 0, respectively.
& "." means impropriety.
® All 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.

May 10/96

i Talker request
Function Listener code Remarks
Code QOutput format
Center frequency CF = CF? Frequency
CF Step size Cs» cs? Frequency
|CFSepAUTO [ CA CA? | ___AUTOMANUAL ]
Frequency offset size FO = FO? Frequency
Frequency offset ON FON * -
Frequency offset OFF FOF -
z Fregquency span Sp - SP? Freguency
g U E PO R SN A
glFulspan ______________[ 2SO I RSN IS
L%’ Zero span Fa] - -
Start trequency FA = FA? Frequency
Stop frequency FB * FB? Frequency
Pre-selection
Autc peaking PPA Cnly R3465
Manual peaking PPM * PPM7 Integer Only R3465
Pressiector  1.7G PRESL STD Only R3465%
3.06 PRESL EXTD - Only R3455
S PP
8-21
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5. List of GPIB Command Codes

{cont'd)
Talker request
Function Listener code Remarks
Code Output format
Reference tevel __________| N N R teve_ ]
X dB/div DD - pD? 0: 10 dB/
1. 5dB/
2. 2dB/
3 1de/
___________________________________ @ 05d8/ | ]
LINEAR - LN? 0 x1
1. x2
2. X5
3 =10
LINEAR X1 LLt - -
LINEAR x2 L2 - -
LINEAR x5 LL5 - -
oo LNEAR XD o} (R R IS SR RS SRS TR
Reference love! display unit - UNIT? 0: d8m
_ ’ - UN? 1: dBmV
g - AUNITS? 2 dBuV
é 3 dBuVemf
€ 4: dBpW
_:az B V
= W
dBm AUNITS DBM - -
KSA - -
uB - -
dBmV AUNITS DBEMV - -
K&B - -
UM - .
dB .V AUNITS DBUV - -
KSC - -
uvu - .
d8uVemf UE - -
dBpW uw -
I
volts AUNITS V - -
KSD - .
[ wats e mmmeem AUNITS W - :
Level offset RO * RO? Levai
Level offset ON RON * . o
Leve! oftset OFF ROF - .
May 10/96
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5. List of GPIB Command Codes

{cont'd)
. Talker request
Function Listener code Remarks
Coge Output format
Sweep mode - SWM? 0 : Normal & full
' 20: Single & fult
1 : Normal & window
21: Single & window
Window ON WDOSWPE ON - -
OFF WDOSWP OFF -
Normal CONTS - -
SN -
Single SNGLS . -
Si -
[t
£ Reset & Star SR - -
| Take sweep (single sweepectony [TS 4 - |- 4
g Gate Pasition GTPOS * GTPOS? Time data
& .
S
o | Gate _\'Vid!h GTWID * GTWID? Time data
Gated SWP ON GTSWP ON GTSWP? ON/OFF
OFF GTSWP OFF
Gate Source
IF Signal GTSRC IF GTSRC? 9 : IF Signal
EXT Gate in GTSRC GT - 1 : EXT Gatein
EXT Trigger GTSRC EXT - 2 : EXT Trigger
Gate Source Siope + GTSLP +
- GTSLP- - -
Trigger mode - TM? 0: FREE RUN
1:  LINE
2: VIDEO.
5. Extarnal
8-23
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5. List of GPIB Command Codes

8-24

{cont'd)
Talker request
Function Listener code Remarks
Code QOutput format
FREE RUN T™ FREE
FR -
LINE TM LINE - -
Ul
j =
R
Z| VIDEO vl - .
s
O Exernal T™ EXT - N
&
] EX
=
w Trigger slope + TRIGSLP + - -
- TRIGSLP - -
Triggerlevel [ TR* b me e ]
SwpP SwW# Sw? Time
aT - 5T? Time
SWP AUTO AS AS? AUTOMANUAL
RBW RB * RB? Frequency
RBW AUTO BA BA? AUTO/MANUAL
RBW : SPAN CORS * CORS? Ratio
RBW : SPAN ON CORS ON * - -
£ RBW : SPAN defauit CORS OFF - -
o Y Y By TN NPT
£ |vew VB * VB? Frequency
=
g VBW AUTO VA VA? CAUTO/MANUAL
VBW : RBW COVR* COVR? Ratio
VBW : RBW ON COVR ON* )
VBW : RBW default COVR QFF - -
Couple All AUTO AL AL? AUTOMANUAL
ATT AT * AT? Levetl
ATT AUTO AA AAT? AUTO/MANUAL
}_-. _____________________________________________________________________________
L [MIN. ATT ATMIN * ATMIN? Level
MIN. ATT ON ATMIN ON * -
MIN. ATT default ATMIN OFF - -
May 10/96
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5. List of GPIB Com

mand Codes

May 10/96

{cont’d)
Talker request
Function Listener code Rermarks
Code Output format
Trace A - TA? (Lower byte)
0: write
1: view
2: blank
3: A-DL—A
4: A-BoA
5: B-A—A
(Upper byle)
G: nothing
1: +max hold
2: +averaging
3:  +min hold
A write AW - -
A view AV - -
A blank AB - -
A max hold AM - -
A min hold AMIN - -
g A averaping AG* AG? Integer
LS.
171 stan AGR - .
stop AGS, . .
pause AGP - -
continue AGC - -
1 time AGT . .
contnue AGO - -
Trace A clear CWA - -
Trace Math
AXCHB ACHB - -
A-B—A TRO - -
B-A—A TR1 . -
ADL—A TR2 L L Y I
Trace B - TB? {Lower byte)
T view
2: blank
{upper-byte}’
G : nothing
B store BSTORE -
B view BY -
B blank 83 J -
8-25
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5. List of GPIB Command Codes

(cont’d)
Talker request
Function Listener code Remarks
Code Qutput format
8 Measurment paint
o 501 pont TPS i )
[ ) TPL -
1001 point
Detector mode - DM? 0: Normal
- CIDET? 1: Positive
2: Negative
§ 3: Sample
&| Normal DTN . )
i 3 DET NAM -
8 Paositive DTP -
@ DET POS - -
| Negative DTG . .
DET NEG - -
Sample DTS .
DET SMP . - -
Limit line :
X-axis .
ABS LIMPQS ABS LIMPOS? 0: ABS
REL - . LIMPOS REL : 1: REL
Y-axis ) '
ABS LIMAPOS ABS LIMAPOS? 0: ABS
REL . LIMAPOS REL 1 REL
[ lmit e 4 T[TTTTTTTTTTTY[TTTTTTTTTTTTTTTTTTITTTTT
ON LanN LMTA? - ON/OFF
&l orFf LAF
=| Limit fine 2
E ON LBN LMTB? ON/OFF
OFF LBF
Table type selection | | TTTTTTpTTTTTTTTTTTITTTTII T
Frequency domain LIMTYP FREQ LIMTYP? C: FREQ
Time domain LIMTYP TIME 1: TIME
Limit line 1 ’
Table input LMTAIN * 3% . - - *=F L
Table gelete LMTADEL - -
Limit line 2
Table input LMTBIN * X . - *=F L
Table delete - |LMTBDEL ;
X-axis shift LIMGFT * LIMSFT? Frequency or time
Y-axis shift LIMASFT * LIMASFT? tevel
¥: Table data is described foliowing this code for LMTAIN or LMTBIN.
Table data is formed by the frequency, time and level.
Reter to the programming example of PC-8 (B-45 page) for guideline.
Nov 1/36
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5. List of GPIB Cormmand Codes

May 10/96

(cont'd)
Talker request
Function Listener code Remarks
Code Qutput format
Pass/Fail judgment
Judgment result? - PFJ? 0: FAlL
1: PASS
Judgment result? (details) - OPF? 0: FAIL
1: UPPER
® 2: LOWER
= 3: UPPER&LOWER
£ 4. ERROR
= Read out Fail point :
Upper side - FPU? | The number of Fail point. | Maxdmum 256
<CR/FR > + Fraguency. sets.
Level <CRAF >,
Do a repeat of thern until the
number of point
Lower side - FPL? The same as Upper side.
E Display line - DL ? Level
;E Display ling ON DLN * . -
2| Display fine OFF DLF - -
Marker ON MN * MN? 0:  Marker off
MKN * - 1: Normal marker
2: AMarker
Marker frequency - MF? Frequency
Marker Level - ML? Level
Frequency + Level - MFL? Frequency + Level
5 Normal marker MKN * - -
= MK * MK? Frequency
§ __________________________________________________________________________ -
AMarker MKD * - -
MT = MT? Frequency
Fixed Marker . FX? ON/OFF
Fixed Marker ON FXN - -
Fixed Marker OFF FXF - -
1/aMarker REDLT? Operation value {Note)
1/aMarker ON REDLT ON - -
1/aMarker OFF REDLT OFF - -
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&. List of GPIB Command Codes

8-28

(cont’d)
Talker request
Functior: Listener code Remarks
Code Output format
Signhal track - 5G? ON/OFF
Signal track ON SGN - -
Signal track OFF SGF - - _
Peak Search MKPK - -
PS - -
NEXT peak MKPK NH - .
NXP - -
NEXT peak left MKPK NL - -
NXL - -
NEXT peak right MKPK NR - -
NXR - -
MIN search MIS - -
NEXT MIN NXM - -
R S VEHOVEUVEONY IO Ay I RETRSEES B
2 |continuousty peak - -
(]
= Continuously peak ? - CP? ON/OFF
Continuousty peak ON CPN . -
Continuously peak OFF CPF . -
Peak range
Normat PSN - .
Upper side PSU - .
Lower side PSL - -
Peak AY div DY * DY? Real vatue (0.1 10 10}
Marker display
Relative value display MDR -
_.ﬂizs_olgt_e_value display MDA .
Active marker movement
Trace A MKTRACE TRA MKTRACE? 0: Blank
Trace B MKTRACE TRB . 1: Trace A
_____________________________________________________ 2 _‘___T_ra_cg_B________________
Marker QFF MKOFF .
MO _ - -
May 10/56
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5. List of GPIB Com

mand Codes

May 10/96

(cont'd)
Talker request
Function Listener code Remarks
Code CQutput format
Mutti Marker
Multi Marker ON MLT MLT? ON/QFF
Mutt; Marker OFF L _MQ_ T B A
;c:-tr;e- ;;r;e-r—st_mi;t ------ h'.d_N - ST - .= Frequency-
MK » -
Multi Marker No.1 ON MLN1 * - -
Muiti Marker No.1 OFF MLF1t - -
Multi Marker No.2 ON MLN2 * - -
Multi Marker Ng.2 OFF MLF2 - -
Muiti Marker No.3 ON MLN3 * - -
Mulii Marker No.3 OFF MLF3 - -
Multi Marker No.4 ON MLN4 * - -
Multi Marker No.4 OFF MLF4 - -
Multi Marker Na.5 ON MIiNS = . -
5 Multi Marker No.5 OFF MLFS - -
S| Multi Marker No.6 ON MLNG * . .
=} Multi Marker No.6 OFF MLFS ; -
Multi Marker No.7 ON MLN7 * - -
Muiti Marker No.7 OFF MLF7 - -
Mutli Marker No.8 ON MLNE * - -
Mult Marker No.8 OFF MLFB . -
Multi Marker No.8 ON MLNg * - -
Multi Marker No.8 OFF MLF9 - -
Multi Marker No.10 ON MLN10 * - -
Multi Marker Na.10 QFF MLF10 - -
| Mult Marker a frequency | - | MLsF? | Frequency |10 items + |
AMKR
Multi Marker all level - MLSL? Leve! 10 ilems +
SRR NSRS SO RO S AMKR__ |
Peak list )
Peak list irequency PLS FREQ - -
Peak kst level PLS LEVEL -
Peak list off PLS OFF - -
Peak list output - PKLST? cnt, frequency 1,
ievéH. ...frequency n,
levein: n=cnt
B-29
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5. List of GPIB Command Codes

8-30

{cont'd)
Talker request :
Function Listener code Remarks
Code COutput format
MKR—
MKR—CF MKCF - -
MC . -
MKR-—+REF MKRL - -
MR . .
MKR A—+SPAN MTSP - -
DS - .
MKR—Harm MKHM . .
MH - -
MKR—CF step MKCS - -
Mo . .
MKR A—CF step MTCS - -
M1 . -
@
J\ﬂ‘a MKR A—CF MTCF . -
=
MKR —+MKR step MKMKS - -
M2 . .
MKR A—MKR step MTMKS - -
M3 . -
| WKR step size |1 MPM e ) e | Fequensy | ]
MKR step AUTO MPA MPA? AUTO/MANUAL
(PEAK —CF Pyvey - el S I
PEAK —REF PKRL - -
[ ey S A E
X 6B down width MKBW * MKBW? Levei
X dB down XDB R -
X ¢B down left XDL R -
X dB down right XDR B -
X dB relative DCO -
X dB avs. leht DC1 i -
X oB abs. right DC2 -
May 10/G6
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5. List of GPIB Command Codes

the level.

May 10/96

{cont'd)
Talker request
Function Listener code Remarks
Code Output format
X dB execution state - DC? 0: Reiative
- 1: Absolute (Left)
£ 2 : Absolute (Right)
£ Continuousty dB down? . CcDB? OFFION
Continupusly d8 down ON CDB ON -
Continuously dB down OFF CDB OFF - -
Measurement window - wbOo? ON/OFF
-3 VP NEVUIPPL AP | N e __ONOFF ]
B[ Window ON WDO ON . -
T WN - -
j‘.:: Window OFF wDO OFF - -
E WF - S I IO
T U (/T N (1N DY T
&[Windowwidt "~ "7 Iwoxs "7 Twoxe T[T Frequency [ 7]
= | Couple to Marker CPLMK ON CPLMK? ON/OFF
CPLMK OFF B
Multi-screen
Multi-screen ZOOM |MLTSCR ZM - -
< FT  |MLTSCRFT - -
g o RESET |MLTSCR RST - -
21 window position ZMPOS ZMPOST? Frequency or time
S| window width ZMWID ZMWID? Frequency or time
= Upside screen SCRSEL TRA - -
Downside screen SCRSEL TRB - -
Leve! Correction CR? ON/OFF
- ON CR ON . -
g OFF CR OFF - .
- table input CRIN * 3 - *=FL
table deletion | CRDEL - -
= Recall RC/REG__nwv/ Max sight
2 RC/File name/ - - characters for
T the file name.
o| Save SVREG_ nn/ - “nn” of
c§ SV/File names . "REG_mn" is
from 07 10 10.
o | Delete DEL/REG__nrv -
% DEL/ile name/ -
o
'6 Instrument Preset P
#:  CRIN sets the rable data after this code. The table data is organized with the frequency and

8-31



R3465 SERIES OPERATION MANUAL

5, List of GPIB Command Codes

(cont'd)
Talker request
Function Listener code Remarks
Code Output format
Printer output
Gradation mode PRT GRY - -
- No gradation  standard PRT MOL . -
_‘E reduction PRT MOS - -
L Printer command selection
ESCP PRTCMD ESC - -
HP PCL PRTCMD PCL - .
Execution HCQPY - -
Plotter output
The object to be plotied
Allinformaton PLALL - -
Only wave form PLTRACE - -
Split size
Eull size PLPIC1 - -
Two part split PLPIC2 - -
Four part split PLPIC4 - -
Plot positions Mode changes
Center PLMID - - to ful! size.
Left PLLEFT - . Mode changes
AR Right PLRIGHT - - to the two part
5 split.
& Upper left PLUPLEFT - - Mode changes
Upper right PLUPRIGHT - - to four part
Lower left PLLOWLEFT - - spilit.
Lower right PLLOWRIGHT - -
Moving for plot positions
Automatic PLAUTO - -
Manual PLMAN - -
Address mode
Specifying talk only mode PLTALK ONLY - - Specifying
Address PLTALK ADRS - - talker and
listener
address is
ngcessary by

the controller.

g-32
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5. List of GPIB Command Codes

(cont’'d)
Talker request
Function Listener code Remarks
Code Quiput format

Execution plot PLOT - -
5 HCOPY - .
E QPTPLOT - - Plot is carried
& out from

OPT15,
Image mode

Coior HCIMAG COL - -

Gray scale HCIMAG GRY - -

monochrome HCIMAG MON - -

RELE compression

off HCCMPRS OFF - -
2| on HCCMPRS ON . -
S File No. HCFILE = - - -
E pecify file No
@ by HCEILE

before

Exacution HCOPY - - execution

' three digit

integer of 000
io 999.
Device selection
Printer HCDEV PRT - -

° Plotter HCDEV PLT - -

£| FileA HCDEV MA . . MA:

g Memory card

= drive A

o| Fies HCDEV MB . . MB:

E Memory card
drive B

Execution hard copy HCOPY - -

Calibration Other
S|CAL ALL CLA - - commands are
E Total gain cal. CLG - . invali during
g—, nput ATT cal. CLATT i i the execution

iTo ) X of CAL.

Ma

#:  CRIN sets the ratle data after this code.

the level.

y 10/96

The table data is organized with the frequency and
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5. List of GPIB Command Codes

8-34

(cont’d)
Talker request
Function Listener code Rernarks
Code Output format
IF step AMP cal. CLSTEP - - Other
IT1 - - commands are
RBW swiich cal. CLRBW - . invalid during
IT2 - - the execution
Log linearity cal CLLOG - - of CAL
T3 - -
AMPTD MAG cal. CLMAG . -
T4 - -
PBW cal. CLPBW - -
T8 - -
&| Calibration level CLN* Level (-10 to -30 dB)
® {0.5 dB Step)
% f compensation - ON/OFF
© f compensation ON FC ON - -
FCN - -
f compensation OFF FC OFF - -
FCF - -
CAL compensation - ON/QFF
CAL compensation ON CC ON - -
CCN . -
CAL compensation OFF CC OFF - -
CCF . -
Calibration: of the internal CLREF* CLREF? Integer (-100 to 100) Record for
reference CLREF 99399 - - setup value
Memory card MA: (A:) or
T | Memory card initiaiization MM /A: / . . ME: (&) is
8 MMI /8- avaltabl.e for
> the drive
5| ALL copy ALLCOPY /A: B: / - - name.
é Drive salact DEV /RAM: / - -
DEV JA:/
DEV /B: /
Labet Charagcter string Max.30
characters
Labal ON LON /xee ; - - Enclose a
T Labe! deletion LOF - - charactar with 2
° slesh ().
- - Note: End with
the character
unable to
display.
Nov 1/98
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5. List of GPIB Command Codes

May 10/96

{cont’d)
Talker request
Function Listener code - Remarks
Cods Output format
Data input correspondence
D09 [tRLR] - -
{_decimalpotnt . ___|_____ el ]
GHz GZ - -
MKz MZ - -
kHz KZ - -
ol Hz HZ . -
-
;-% mv MV - -
mw MwW - -
dB ratio DB - -
mA MA, - -
Second sC - -
Milli second MS . -
Micro second us - -
ENTER ENT - -
Trace data VO
Memaory A output {ASCI) . TAA? 5 bytes + delimiter 1 point
(BINARY) - TBA? 2 bytes X 1001 (or 501} points EOI signal
_:'-'; Memory B output (ASCH) - TAB? 5 bytes + delimiter 1 point
o (BINARY) - TB8B? 2 bytes x 1001 {or 501)points EOQI signal
o
[+
= | Memary A input  (ASCIt) TAA - - 1 point
{BINARY) TBA - - EOI signat
Memory B input  (ASCIH TAB - - 1 point
{BINARY) TBB - - EOI signal
Power Meas
Average Time PWTM * PWTM? Integer{i 10 929)
£ Average Power CN PWAVG ON - -
2 | Average Power OFF PWAVG OFF - -
8 | Average Power? . PWAVG? Level
o
Total Power ON PWTOTAL ON - .
Total Fower OFF PWTOTAL OFF -
Total Power? - PWTCTAL? ~  Level
8-35
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5. List of GPIB Command Codes

8-36

{cont’d)
Talker request
Function Listener code Remarks
Code Gutput format
Channel Power ON PWCH ON - -
Channef Power OFF PWCH OFF - -
PWCH? Level
Carrier Power ON PWCARR PWCARR? Level
(PS5} (MF?) Frequency
(ML?) Levei
Counter COUNT? ON/QFF
Counter vaiue CNRES?(MF?) Freguency
Counter ON COUNT ON -
Resotution : 1 kHz CND ) -
100 Hz CN1 ) -
10 Hz CN2 ) -
1 Hz CN3 -
Countar OFF COUNT OFF -
CNF .
] B v et Bt
_:3 Sound Mot - SDMD? 0: OFF
2 s0? 1: ON(AM)
w0
2: ONFM)
Sound ON{AM or FM; SON - -
Sound ON(AM) SAM -
Sound ON{FM) SFM
Sound OFF S0OF -
Volume SDv * SDv? Integer 1108
Volume(Maximum) VX - -
Volurne{Middie) vD - -
Volume(Mmirnum} VN -
Fause time PU* PU? Time
SQELCH SQE * SQE? Leve!
SQELCH ON SQEON * - -
SQELCH OFF SQE OFF -
Nopise/Hz NI * P Frequenr:y _____
dBm/Hz ON NIM -
dBxVAVHz ON NIU
dBg/Hz ON NiC
Noise/Hz OFF NIF -
Noise/Hz value NIRES? (ML7) Level
May 10/86
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5. List of GPIB Command Codes

{cont'd)
Talker reguest
Function Listener code Remarks
Code Qutput format

Misc

Error Number gutput - ERRNO? integer Refer to error

numbers of the

Delimiter message list.

CR LF <EQI> DLO - -
LF Dia - .
<EQI> DLz : :
CRLF bL3 - v
LF <EOQI=> DL4 : -
Service request
Interruption ON S0 - -
Intarruption OFF 81 - -
Status clear 82 - - -
3 | Service request mask RQS * RQS? Decimal corresponding to
=
Product type - VER? -
Product type (character strings) - TYPE? character strings + delimiter
- TYP? character strings + delimiter
Revision output - REV? character strings + defimiter
Reference signal source
' {internal) RF - .
(External) RFE - -

CW-0BW OBW % [%]
OBW (execute) OBW oBwW? <QBW %, OBW value, FC> | 0BW vatue [Hz]
0BW % OoBw * - - FC [Hz]
OBW avg times AVGOBW * AVGOBW? Integer
OBW avg times ON AVGOBW ON -

OBW avg times OFF AVGOBW OFF -
OBW setup (User) OBWST USR - -
{Define) OBWST DEF -
{Marwaf} OBWST MNL -
{STD} OBWST STD - -
\}
8-37
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5. List of GPIB Command Codes

8-38

(cont'd)
Talker reqguest
Function Listener code Remarks
Code Qutput format
CW-ACP 11 to u3 [dB]
ACP (execute) ACP ACP? <, ul,l2, uz, 13, U3 >
ACP CS ADCH = - -
ACP BS ADBS * o ]
TTTACP sotop  (Usen ¢ Py S .
{Define) ACPST DEF - -
(Manual) ACPST MNL - -
(STD} ACPST STD - -
2 ACP screen  {Full AGPSCR FULL - -
2 {Sepa) ACPSCR SEPA - -
ACP graph  ON ADG ON - -
____________ OFF ______|ADGOFE L T oo
CW-HARM flH]
HARM (executs) HARM HARM? <fi, 1,12, 12, .. 110, 110> LE:‘;?:‘:?'EM
HARM Fund HRMFND * HRMFND? Frequency I a5 one set.
i HARM Number HAMNUM * HAMNUM? Integer Max. 10 set
output
Number of set
equals humber
of HRMNLIM?.
Device |D output . *DN? Maker name {characte: string}

Devica fype {character string}

0, revision (character string)

(Example: ADVANTEST,
______________________________________________________ Rades 0. p0n |
Device initaization _________| A DR A S FR——
Clearing of status bytes and [*CLS - -
iated queves | e

g Accessing of standard event|*ESE *ESE? Decimal number corresponding
E status enabie register 1o each bit in the register
Sl Reating and ciearing of sancard| - | cesmr |l Docimal mumber coresponding | 1
2| event status enable cegister | L ________} togach bitin theregister | _ |
E Accessing of service request|*SRE *SRE? Gecimal number corresponding
© enable register to each bit in the register
Roading of swws byle and MSS| - | este2 |1 Docimal mmbar comesponding ||
bt to each bit of status byte
AC(;E-S";T‘IQ o; -o—p_e:a-l'ion sta—tu; 65!51- ________ 0 I;F;" —————————— I; e::i;;lnl:u'r-l'i;;'—c;;e-s;c;\di;g- ———————— 1
gnable register 1o each bit in the register
Reading and clearing of oporaton | | oPREVT? Deomal mumber comesponding ||
status register to each bit in the register
Nov 1/96
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[l GPIB code of TRANSIENT mode

5. List of GPIB Command Codes

Taiker reguest
Function Listener code Remarks
Code Output format
Operation mode cw SETFUNC CW SETFUNC? 0 Ccw
TRAN SETFUNC TRAN 1 TRANSIENT
Communication system PDC  |MODTYP PDC  |MODTYP? | o : pC
PHS MODTYP PHS 1 PHS
_______________ NADC__IMODTYPNADG | 2 NaC b ]
Communigation direction UP LINK UP LINK? 0 uP
DOWN i LINK DOWN 1 DOWN
________________ vox__fuwkvox | llzsvex 4
Communication rate FULL CODEC FULL CQODEC? 0 FULL
_______________ HALF __[CODECHALE _ | |t war |
Sync word PDC SYNC Sn{n:1-12) | SYNC? o0 St
NADC SYNC Sn{n:1-8) $
None SYNC NO . 11 512
] Unique word PHS-16b UNIQ B16 UNIQ? 0 : B32
.g PHS-32b UNIQ B32 1 B16
-] Noe | wnaNe L]
D Burst number 1-burst NBURST B1 NBURST? 0 : B1
o M0bust  |weumsTBI ) | B0l
Signal type (PHS only}
Continuous wave MEASMD CONT MEASMD? 1] BURST
_______ Bustwave ______[MEASMDBURST | |t CONT_ |
Root nyquist filter RNYQ ON RNYQ? ON/QFF
______________________ RNYQOFF i
Measurement frequency range
NORMAL FRRNG NORM FRRNG? [ NORM
= T | FRANGEXP | - ] B ]
Auto fevel
Execution {Except waveforrm AUTOLVL -
Execution (Waveform) AUTOWFL -
Auto Level ON ALS ON
__AwolevelOFE | ASOFF | ]
Standard type (POC only)
RCR-27B RCR278B
RCAR-27C RCR27C -
Y
J
8-38
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5. List of GPIB Command Codes

B-40

{cont’d)
Talker request
Function Listener code Remarks
Code Qutput format
Average
oBwW TAVGOBW TAVGOBW? integer
ACP TAVGACP - TAVGACP? Integar
Mod Ace TAVGMOD * TAVGMOD? Integer
Transfer Rale ) TAVGTR* TAVGTR? Integer
"1 to 32,
1:0FF
Antenna Power TAVGAP ~ TAVGAP? Integer
Carrer OffPowes_____ | TAVGOR® ___ [Tavecme | moteer |
Trigger
Mode AUTO TRGMODE AUTO - -
EXT TRGMODE EXT
SOFTWARE | TRGMODE SOFT - -
» .
K=} EXT Trigger Slope + ] TRGMSLP RISE - -
E - . | TRGMSLP FALL -
8 .
E| souce FREE TRGSRC FREE - -
S VIDEO TRGSRC VIDEQ - -
5 IF TRGSRC IF .
2 EXT TRGSRC EXT ; ;
Slope + TRGSLP RISE - -
- TRGSLP FALL . -
Level TRGLVL " - Integer
"% 010 100)
Source Monitor
ON TRGMON ON -
OFF TRGMON OFF - -
ON/OFF? TRGMODN? o] OFF
1: ON
Pasition TRGPOS * ) Integer
"% {0 10 100)
Delay Time TRGDT ~ TRGDT? Time
Limit Line Copy Tadle |LMCPSL STD -
LMCPSL USR
May 10/96
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5. List of GPIB Command Codes

May 10/96

(cont’d)
Talker request
Function Listener code Remarks
Code Qutput format
Display Controf
Window position DCPOS - DCPOS? Time
Window width DCWID = DCwWID? Time
T-Zoorn ON DCZOM - -
| T-ZoomReset _________| RORST oot
Spurigus
Recall Table RCLSTBL 1/2/3 -
Save Table SAVSTBL 1/2/3 - -
Edit Table SPUFREQ ™M, "2 - -
2 *“1.F1to F15
:-S:’ *2:Frequency
g Delete Table DELSTBL - - Deletes a
| RN DU SO R sefected table.
g Spurious Trigger )
S| Mode AUTO |[TRSPMD AUTO - -
g EXT  |TRSPMD EXT - -
=
EXT Slope + TRSPSLP RISE
- TRSPSLP FALL -
Carrier OFF Trigger
Mode AUTO [TRCRMD AUTO -
EXT TRCRMD EXT -
EXT Slape + TRCRSLP RISE - -
T fmRORSLPEALL |- L]
ACP measurement mode FREQ | TACPMD FREQ - -
TIME TACPMD TIME
IN-BAND Spurious
Extended Span IBEXSP ~ IBEXSP? Frequency
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5. List of GPIB Command Codes

8-42

(cont'd}
7 Talker request
Function Listener code Remarks
Cuode Quetput format
PASS/FAIL PASS/FAIL
Test ON PFC ON - . testing is
available to
OFF PFC OFF - - use in CW
Continuous mode? . PFC? 0 OFF mode.
w
5 1 ON
§ Screen selection (when two - -
81 screens are displayed)
;C: Upside screen PFJ A - -
£ Downside screen PFJ B . -
§ Test conclusion? - PFJ? 0 FAIL
O
= 1 PASS
Test conclusion? (Details) - OPF? 0 PASS
1 UPPER
2 LOWER
3 UPPERALOWER
4 ERROR
ACP (PDC/PHS) - TACP? <bpwr, pit, pi2, pul, PDC/PHS
pu2, mi1, mi2, plt to mu2
mut, muz> [dB]
s
g ACP {NADC) - TACP? <bpwr, pl1, pi2, pl3, NADC
20:; pu1,pu2, pud, plt to mu3 [dB}
g mi1, mi2, mi3, bpwr is
Z’) mul, muz, mu2> |always 0.
©
=
*  Output the resulted value
{0 Peak Data position (pi-
n, pu-n) when the mode is
FREQ.
May 10/96
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5. List of GPIB Command Codes

(cont’d)
Talker request
Function Listener code Remarks
Code Qutput format
Waveiorm WAVEFM . .
Spectrum SPCT - -
oBW TOBW - -
ACP TACP . -
Spurious SPUR -
Antenna Power TXPWR - -
Carrier OFF Power OFFPWR - -
Modulation Accuracy MODACC -
Transfer Rate BTR - -
IN-BAND Spurious IBSPR - -
Measurement of the same item Sl - -
oBwW - TOBW? Frequency
- TOBW2? < obw, fc, power >
(Hz, Hz, dBm)
Elace - TACP? <bpwr, pi1, pi2, put, pu2, it 1o
@ ' o mi1, mi2, mul, mu2> | mu2 {dB]
S | Burst Amp Droop - BUDRP? Level {dB/symbol] bpwr is
g always
55 | Frequency Error - FREQERR? Freguency 0.
&
o
2 | 11a Origin Offset - I0OFS? Leve! [d8]
Magnitude Error - MAGERR? Numerical value [%]
Phase Error - PHERR? Phase [degree rms]
Error Vector Mag. - ERRVECT? Numerical value[%, rms]
Bit Rate Error - BITRERR? n1, n2 (%, Hz)
Carrier OFF Power OFFPWR? p1, p2 {dBm, nW)}
Antenna Power TXPWR? < Ap1, Ap2, Fp1, Fp2 >
(dBm, mW, dBm, mw)
Spurious - SPULVL? <MN-point, 1, 11,.. fn, In> f[Hz]
| [dBm]
Mac Accuracy MODACC? <BADroop, F. Err, 1Q-cff,
Mag-err, Ph-err, EVM >
IN-BAND Spurious IBSPR? < N-paint, ff, I1,.. fn, in>
8-43
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6. Sample programs

N8BBASIC is used in PC9801 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 IFCIHSET REN ' Execute interface clear and remote enable.

20 PRINT @s;"IP"

30 PRINT @8;"CF30MZ"
40 STOP

50 END

' Execute master reset.
* Set center frequency to 30 MHz.

Example PC-2 :  Set start frequency to 300 kHz and stop frequency to 800 kHz, and add 50 kHz

as frequency cffset.

10 ISET IFC:SET REN -
20 PRINT @8;"FA300KZ" ' Set start frequency to 300 kHz.

30 PRINT @8;"FB800KZ" ] ' Set stop frequency to 800 kHz.
40 PRINT @8;"FONS0OKZ" *  Set frequency offset to 50 kHz.
50 STOP .

60 END

Example PC-3 :  Set reference level to 87 dB.V, 5 dB/div and RBW to 100 kHz.

10 ISET IFCUSET REN

20 PRINT @8;"UU RL87DB" " Set REF level to 87 dBuV.
30 PRINT @8;"DDsDB" ' Set 5 dB/div.
40 PRINT @8;"RB100KZ" ' Set RBW to 100 kHz.
50 STOP
60 END
Example PC-4 :  Assign numeric value to variabie.

10 ISET IFG:ISET REN

20 SPA=8:A=10:B=2:C=20 ' Assign a set value 1o each variable.
30 PRINT @SPA;“CF",A"MZ" ' Set center frequency to 10 MHz.
40 PRINT @SPA;"SP",B,"MZ" * Set frequency span to 2 MHz.
50 PRINT @SPA;"AT",C,"DB" " Set ATT to 20 dB-
6C STOP
) 70 END
May 10/96
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6. Sample programs

10 ISET IFC:USET REN

20 TITLES = "R3465 SPECTRUM Analyzer"
3¢ PRINT @8;"CF30MZ SP1MZ DTP"

40 PRINT @8;"LON/™ + TITLES + "/

50 PRINT @8;"SV/REG_ 05/

60 PRINT @8;"CF1GZ SP200MZ”

70 PRINT @8;"RC/REG_ 05
80 STOP
90 END

Example PC-5 :  Save set data to or recall it from register 5.

" Define a label.

' Set each data.

" Labe! ON

> Save values in register 5.

" Change center frequency and frequency

span.
' Recall values from register 5.

10 ISET IFCIISET REN

20 PRINT @8&;"IP"

30 PRINT @8;"LMTADEL"
- 40 PRINT @s;"uu" -

60 PRINT @8;"LMTAIN 25MZ,49.5DB"
70 PRINT @8;"LMTAIN 35MZ,50.5DB"
80 PRINT @8;"LMTAIN 35MZ,51.5DB"
8¢ PRINT @8;"LMTAIN 55M2Z,52.5DB"
100 PRINT @8;"LMTAIN 55MZ,54.3DB"
110PRINT @8;"LMTAIN 65MZ,55.9DB"
120PRINT @8;"LMTAIN 65MZ,57.0DB"
130PRINT @8;"LMTAIN 68MZ,58.0DB"
140PRINT @8;"LMTAIN 68MZ 60.5D8"
150FPRINT @8;"“LMTAIN 75MZ,63.0DB"
160PRINT @8;"LMTAIN 75MZ,64.0DB"
170PRINT @8;"LMTAIN 82MZ,64.6DB"
180PRINT @8;"LMTAIN 82MZ 64.7DB"
190

200PRINT @8;"FAOMZ FBi00MZ"
210PRINT @8;"LAN"

220STOP

230END

Example P_C-S t  Input data to the table for limit line 1 and turn limit ine 1 ON.

' Delete the table for limit fine 1.
" Set units to dBgV. -

" Input data for limit line 1.

* Set start frequency and stop frequency.
" Turn limit line 1 ON.

May 10/96
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Example PC-7 : Sample measurement with gated sweep

' Execute interface clear and remote enable.

' Set gate signal source to EXT.

' Set trigger at the trailing edge of EXT signal,
*  Set gate width to 10 ms.

10 ISET IFC:HSET REN

20 PRINT @8;"GTSRC GT"
30 PRINT @8,"GTSLP+"

40 PRINT @8;"GTWID 10M3*"

50 PRINT @8;"GTPOS 10US" ' Set gate position to 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 OUTPUT 701;"IP"
20 OUTPUT 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 OUTPUT 701;"FB80OOKZ"
30 OUTPUT 701;"FON5S0KZ"
40 END

Set reference level to -20 dBm (5 dB/div), resolution bandwidth to 100 kHz and
detector mode to Posi.

Example HP-3 :

10 OUTPUT 701;"RL-20DB"
20 OUTPUT 701,"DD5DB"
30 OUTPUT 701;,"RB100KZ"
40 OUTPUT 701,"DTP"

50 END
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Example HP-4 :  Set trigger mode to SINGLE and sweep time to 2 seconds, and position a
marker at the maximum level for each sweep.

10 OUTPUT 701;"SI"
20 OUTPUT 701;,"SW2aSC”

30 OUTPUT 701;"SR" I Start sweep.

40 WAIT 2.5 I Wait for sweep end {or use service request),
50 OUTPUT 701;"PS" ! Marker peak search

60 GOTO 30

70 STOP

80 END

Example HP-5 : Set to MAX HOLD (A).

OUTPUT 701;"AM" I Setto DIRECT.

Example HP-8 :  Accessing the files

QUTPUT 701;" RC/REG;OSF' ! Recall the register 5.

OUTPUT 701;“RC/A: \ /SVRCL \/FILE_010.DAT/™ ! -Recall values from the card.

QUTPUT 70%;" SV/REG__02,PDC Measure/™ I Save values with the titles.
Note

The method of accessing files with RC, DEL, SV command is in the same format.
To specify the device name, be sure to specify its full pass name including the directory

name.

e
Y
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il 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 tha item
"Others” in GPIB code list). . Once set, "xx?" command continues o be
valid until it is changed the next.

(1 of 2)
Cutput format
Frequency + DDDDDDDDDDDD EXDCR LF

i 1 T
1. .2 ) 3 4 )

® Data size {1 to 3) is maximum 19 bytes, and the unit is Hz.

Example) Specify "CF?" and output as center frequency.

Level +DDDDDDDD EXDCRLF

i T T 1
1 2 3 4

& Data size (1 to 3) is maximum 19 bytes, and the unit corresponds to each
UNIT setting.

Example) Specify "ML?" and output as maker level.

< Supplement >
1 = Sign (a space for plus sign; “-" for minus sign)
2 = Mantissa of data
3 = Exponent of data
4 = Delimiter (CR/LF in initial setting and it can be changed with "DLn" code.)
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(2 of 2)

QOutput format

Time +BDDD ExXDCRLF
T 1 t 1
1 2 3 4

® Data size (1 to 3) is maximum 18 bytes, and the unit is sec.

Example) Specify “SW?" and output sweep time.

Constant DDDD CR LF

T T
¢ The maximum byte of the data size corresponds to the maximum size of

the output-data. - - -

Example) ON/OFF status is output or Averaging count is output.

< Supplement >

Sign (a space for plus sign; "-" for minus sign)
Mantissa of data

Exponent of data
Delimiter (CR/LF in initial setting and i can be changed with "DLn" code.)

W N -
I n g
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Sample programs for PC8801 series (GPIB address = 8)

Example PC-8 :  Output marker level (numerical variable)

10 ISET IFCIHSET REN !

20 PRINT @8;"CF30MZ SP1MZ MK30MZ" ' Center frequency, frequency span, marker

ON

30 PRINT @8;"ML?" * Marker level?

40 INPUT @8;ML ' Read marker level.

50 PRINT "MARKER LEVEL = ",ML ' Digplay the result.

60 STOP

70 END

Sample result: MARKER LEVEL = -16.22

Example PC-8 : Output center frequency (charactar variable)

10 ISET IFCISET REN_ _ o
20 PRINT @8;"CF?"- ... - '

30 INPUT @8;CF$ ' Read center frequency.
40 PRINT CF% ' Display the result. '
50 STOP

60 END

Sampie resuit: 3C.000E+6

Example PC-10:  Output level and its unit

10 ISET IFC:ISET REN
20 PRINT @8:"RL?"

30 INPUT @8;RES$ ' Read REF level.
40 PRINT @8;"UN?"

50 INPUT @8;UN > Read unit for level.
60 PRINT RES$," : ",UN ' Display the result.
70 STOP

80 END

Sample result: 0.0E+0:0
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Execute 6 dB down and then output frequency and level values (muitiple items).

Lt Example PC-11:
10 ISET IFC:SET REN '
20 PRINT @8;"CF30MZ SP2oMZ” ' Bef center frequency and frequency span.
30 PRINT @8;"MKBWBDE PS XDB" ' Execute 6 dB down.
40 PRINT @8;"MFL?" ' Read frequency and level for marker position
50 INPUT @8;MF,ML ' at the same time.
80 PRINT "MARKER FREQ = ";MF;" : MARKER LEVEL = ":ML
70 STOP '
80 END

Sample result: MARKER FREQ = 400000 : MARKER LEVEL = 1.16

Exampte PC-12:  Execute CW-0OBW and output the result.

10 ISET IFC:HSET REN
20 PRINT @8;"CF3omz" : ' Set center frequency and frequency span

30 PRINT @8:"SP10MZ"
40 PRINT @8;"MK30MZ"

50 PRINT @8;"CBW" - .. -~ - 2" Read peak level,

60 PRINT @8;"0BW?"

70 INPUT @8;PER,QOBW,FC ' Read 2nd peak level,
80 PRINT "OBW (";PER;"%) = ";0BW;" : Fc = “:FC

90 3TOP

100 END

Sample result: OBW(99%) = 171000 : Fc = 2.503E +07
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10
20
30
40
50
60
70
80
80

Example PC-13:

ISET (FC:ISET REN
PRINT @8;"CFOMZ"
PRINT @8;"SP100MZ"
PRINT @8;"PS"
INPUT @8;"ML?"
INPUT @8;A

PRINT @8;"NXP"
INPUT @8;"ML?"
INPUT @8;B

100 PRINT @8;"NXP"
110 INPUT @8;"ML?"

120 INPUT @8;C

130 PRINT"1st PK = ";A;" : 2nd Pk =
140 STOP C

150 END

Sample result:

3

1

Output level values for the maximum, 2nd and 3rd peak points of the signat.

Set center freguency and freguency span

Read peak leval.

Read 2nd peak level.

Read 3rd peak level.

"B:":3rd PK = ";C

15t PK = -9.44 : 2nd PK = -10.06 : 3rd PK = -11.84

8-52

May 10/86

l<~



)

R3465 SERIES OPERATION MANUAL
6. Sample programs

Example HP-7 :  Output marker frequency (integer).
10 QUTPUT 701;"MF?"
20 ENTER 701A

30 END
Sample result: A=1.8E+9

Example HP-8 :  Qutput center frequency {character string).
10 DIM AS[30]
20 QUTPUT 701;"CF?2"
30 ENTER 701;A$

40 END
Sarnpfe resul: AS= 1.234567E+39

Example HP-8 :  Output status of the level unit.
10 QUTPUT 701;"UN?*" © - ==
20 ENTER 70TA :

"30 END n .
Sample result: A=2 (dBuV).

Example HP-10:  Qutput frequency and ievel values for marker position at the same time (multiple
values}.
10 OUTPUT 701;"MFL?"
20 ENTER 701;Mf,Mi

30 END
Sample result: Mf=1.8E+9 MI=-65.15

Example HP-11:  With NEXT PEAK function, read 2nd and foliowing 10 peak fevels of the signal.

10 DIM MI(9)
20 OUTPUT 701;"PS"

30 FORI=0TO 9

40 OUTPUT 701;“NXP"

50 OUTPUT 701:"ML?"

60 ENTER 701:MI()

70 NEXT i -
80 END

Sample result: MI(0}=-55.01 Mi{1)=-58.22 --Mi(3) =-70.26
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[l /O of trace data

Trace data on the screen inciudes the data for 1001 or 501 poinis on
frequency axis. For inputting/outputting these data, it is necessary to
transfer data for 1001/501 points from leftmost one (start frequency) in
order. Each level point is expressed by an integer from 1782 to 14582.
(However, when the waveform exceeds the upper limit of the vertical
scale, a value greater than 14592 is transferred.}

14582
A
Trace data /\
value / \ -
Y
[~
= = 1792
S A R R K A R Y S S B §
t 101 201 30t 401 501 601 701 801 901 1001 ]
{57} (101) {151) (201) (251) (307) (351} (401) (451} (50%} (point)
No. of data points

Figure 8-1 Relation between screen grid and trace data

ASCIl 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.
TPL Set the number of measuring points to 1001.

8-54
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110 method Content

ASCli format  {DDDDD CR LF

}

Data for Delimiter
one point

5-byte data without header

Input GPIB code Gutput GPIB code
Memory A TAA TAA?
Memory B TAB TAB?
DD DD +EQI

Binary format |DDDD ..... R

r T fDeIimiter

* Low-order byte for 1st point Low-order byte for 1001st/501st
point

High-order byte for 1st point High-order byte for 1001st/501st point

Each point data is divided into two parts: high- and low-order bytes. EOQ! signal
is attached at the end of the data for continuous 1001/501 points.

input GPIB code Output GPIB code
Memory A TBA TBA?
Memory B TBB TBB?
8-55
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Sample programs for PC9801 series (GPIB address = 8)

Example PC-14:

10 ISET IFCASET REN
20 DI TR(1001)

30 PRINT @8;"DLD DTG" ' Set to negative detector.
40 PRINT @8;"TAA?"
50 FOR1=0TO 1000
60 INPUT @8;TR(l) ' Fetch data for 1001 points.

70 PRINT ;" ="TR(l

Qutput data from memeory A in ASCI format.

' Execute interface clear and remote enable.

' Specify ASCIl output from memory A

Sample result;

80 NEXT |
80 END ‘ :
Sample result: Tr(0)=5208 Tr(1)=5210 .... Tr(999) =5311 Tr(1000) = 5298
Example PC-15:  Output data from memory A in binary format.
10 ISET IFC:ISET REN ) * Execute interface clear and remote enable.
20 DIM TR(1001) .
30 PRINT @8;"DL2 DTG" ' Set to negative detector.
40 PRINT @8;"TBA?" '’ Specify binary output from memory A.
50 WBYTE &H3F,&H5F, &H3E,&H48; ' QCancel listener and address PC39801 to #30 as
60 * listener and this device to #8 as talker.
70 FOR =0 TO 1000
80 RBYTE ;UP,LO ' Repeat fetching data, high-order bytes for 1001
90 TR{(H=UP256+L0 ' points and then low-order bytes for 1001 points.
100 PRINT " =" TR(l)
110 NEXT |
120 WBYTE &H3F,&H5F; ' Cancel listener and talker.
130 STOP
140 END

Tr{0)=6312 Tr{1}=8318 .... Tr(899)=6208 Tr(1000)=6211

8-56
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Example PC-16:  Input data to memory A in ASCIl format.

10 ISET IFC:ISET REN " Execute interface ¢lear and remote enable.
20 A=0(:8T=3.14/100
30 PRINT @8;"AB TAA" ' Specify ASCIl input to memory A.

40 FOR I=0 TO 1000
50  N=INT(SIN{A)B000) + 5000

60 A=A+ST

70 PRINT @8N

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 IFC:SET REN « 7' Execute interface clear and remote enable.

20 DIM DT(1001)

30 A=(0:57=3.141100

40 PRINT @8;"AB CWA TBA" " ‘Specify binary input to memory A.
50 FOR1=0TO 1000 '
B0  DT()) = INT(COS(A)*5000} + 5000

70  A=A+S8T

80 NEXT|

S0 " Cancel listener and address PC9801 to #30 as
100 ' talker and this device to #8 as listener.

110 WBYTE &H3F,8H5F, &H5E &H28;DT(0)¥256,0T%(0) MOD 256

120 FOR 1=1 TO 988
130 WBYTE ; DT()¥256,DT(l) MOD 256 ' 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 EOI signal.
160 PRINT @8;"AV" " A VIEW

170 STOP

180 END
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Sample programs for HP200, HP300 series (GPIB address = 1)

Example HP-12:  Output data from memory A in ASCIl format.

L o e e A ks = s TS

10 DIM Tr(1000) | Reserve 1001 variables.

20 OUTPUT 701;"DL3" | Set delimiter to CR LF.

30 OUTPUT 701;"TAA?" | Specify ASCIH output from memory A.
40 FOR =0 TO 1000 ! Repeat data fetching 1001 times.

50 ENTER 701;Tr{l) I

60 NEXT | !

70 END

Sample result: Tr{0) = 5208 Tr(1)=5210 .... Tr{9889)=5311 Tr{1000) =5298

Example HP-13:  QOutput data from memory B in binary format.

10 DIM Tr{1000) ! Reserve 1001 variables.
" 20 OUTPUT 701;"DL2" : | Set delimiter to EOL -
30 OUTPUT 701,"TBB?" - | Specify binary output from memory B.
40 ENTER 701 USING "%, W";Tr(" | Repeat word type conversion and data fetching till
80 END | EOlis encountered.

Sample result: Tr(0)=6312 Tr(1)=6319 .... Tr(999)=6208 Tr(100C) = 6211

Note
For ASCI data, be sure to set the number of I/C operations to 1001.For binary data, reserve

data for 10071 points, and set EO!I for delimiter.
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Example HP-14:  Input data to memory A in ASCIl format.

10 INTEGER Tr{1000} !
20 QUTPUT 701;"TAA" ! Specify ASCIl input to memory A.

30 FOR =0 TO 1000 I Repeat inputting variable Tr (1001 variables reserved)
40 QUTPUT 701;Tr(l) b 1001 times.

50 NEXT |

60 END

Note
it is necessary to set to VIEW mode before executing the program. After the program has

been executed, pressing VIEW key again enables to check the result of input.

Example HP-15:  Input data to memory B in binary format.

10 INTEGER Tr(1000) | |

20 OUTPUT 701;"TBB" ! Specify binary input to mermory B.
30 OUTPUT 701 USING "#W";Tr(%,END [ Input 1001 pieces of word size data and attach
40 END - ! EOQI following the last data.

Note

It is necessary to set to VIEW mode before executing the program. After the program has
been executed, pressing VIEW key again enables to check the resuit of input.

Note
For ASCII data, be sure to set the number of I/O operations to 1001.

For binary data, reserve data for 1001 points, and set EO/ for delimiter.
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@® Example of the program with using the status byte

Sample programs for PC3801 series (GPIB address

:8)

Example PC-18:
using SRQ signal)

10 ISET IFC:ISET REN
20 SPA=8

30 PRINT @SPA:"SI"

40 PRINT @SPA;"OPRS"

B0 PRINT @SPA;"*CLS"
70 PRINT @SPA;"TS"
80 "L.OOF

90 PRINT @SPA;"*STB?" : INPUT @SPA;S
100 IF (5 AND 128)=0 THEN GOTO "LOGP
110

120 STOP

1

Execute single sweeping and wait the end of the sweeping (In the case of not

' Send IFC signal and set REN signal in 1.
> Set GP-IB address (8) in a variable.

" Setin the single sweeping mode.

' Make Sweep-end hit of operation status
'’ register enable.

' Clear the status byte.

' Begin the sweeping.

" Read the status byte.
" Wait until the operation status bit {end of

'’ sweeping) is set in one.

measurement is ended.

10 ISET {FCUHSET REN

20 SPA=8

30 PRINT @SPA;"ACPST MNL"
40 PRINT @SPA;"CF1500MZ"
50 PRINT @SPA;"3P250KZ"

70 PRINT @SPA;"ST205C"
80 PRINT @SPA;"ADCHS50KZ"
30 PRINT @SPA;"ADBS21KZ"
100 PRINT @SPA;"OPR16"

120 PRINT @SPA;"“CLS"
130 PRINT @SPA;"ACP"
140 .OOP

150 PRINT @SPA;""STB?" : INPUT @SPA:S
180 IF (S AND 128) =0 THEN GOTO "LOOP

170 PRINT @SPA;"ACP?*
180 INPUT @SPA;LO,UP

1’

200 STOP

Example PC-19: Execute CW-ACP measurement and begin the reading of the result after the

" Send IFC signal and set REN signal in 1.
' Set GP-IB address {8} in a variabie.

> Set the condition of ACP measurement in "Manual’.
' Set the center frequency in 1500MHz.

' Set the frequency span in 250kHz.

60 PRINT @SPA;"RB1KZ; VB3KZ" '  Set RBWin 1kHz and VBW in 3kHz.

' Set the sweeping time in 20 seconds.

" Set the channel space in 50kHz.

*  Set the band width in 21kHz.

' Make the Measuring bit of the operation
110 ' status register enable.

' Clear the status byte.

' Begin ACP measurement.

> Demand the output of the result of ACP measurement.
' Read the result of ACP measurement.
190 PRINT “-50K:";LO;" ,-50K:";UP"  Display the result of the Measurement.

" Read the status byte.
' Wait the end of ACP measurement.

8-6C
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Example PC-20:  Read the peak frequency and the leve! on every end of single sweeping. {In the
case of using SRQ signal.)

10 ISET IFCISET REN > Send IFC signal and set REN signal in 1.
20 SPA=8 ' Set GP-IB address (8) in a variable.

30 PRINT @SPA;"SI" ' Setin single sweeping mode.
40 ON SRQ GOSUB *SSRQ ' Define the SRQ interrupt processing routine.
50 PRINT @SPA;"TTLS" " Clear the status byte.

' Make the Sweep-end bit of the operation

status register enable.
* Make the Operation Status bit of the status

60 PRINT @SPA;"OPRB"

70 PRINT @SPA;""SRE128"

byte enable.
80 PRINT @SPA;"S0" *  Specify the sending out mode of SRQ
signal.
S0 1.O0P
100 SEND =0 ' Clear the Sweep-end flag.
J10PRINT @SPA;"TS" - Co ’ - Begin the sweeping. -
120 SRQ ON ' *  Make the SRQ interruption of PC enable.
130 *WINT
140 IF SEND = 0 THEN GOTO "WINT " Wait until SRQ interruption occurs.
150 PRINT @SPA;"PS" " Execute the peak search.
160 PRINT @SPA;"MFL?" ' Demand the output of the marker data.
170 INPUT @SPA;MF,ML " Read the peak fregquency and the level.
180 PRINT "Peak Freq:";MF;" Peak Level:";ML ' Display the read data.
180 GOTO LOCP " Repeat the sweeping.
200 !
210 *8SRQ ' SRQ interrupt processing routine.
220 POLL SPA,S ' Read the status byte.
230 SEND =1 ' Set the Sweep-end flag in 1.
240 RETURN " Return to the main routing.
250 !
260 END

M
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Sample programs for HP200, HP30C series (GPIB address = 1)

Execute the sweseping and wait the end of the sweeping. (In the case of not

using SRQ signal.)

| Set GP-IB address {8) in a variable.

20 OUTPUT Spa;“SI* ! set in the single sweeping mode.

30 QUTPUT Spa;”OPR8" [ Make the Sweep-end bit of the operation status
| register enable.

Example HP-186:

10 Spa=708

40

50 QUTPUT Spa;"CLS" I Clear the status byte.

60 OUTPUT Spa;"T3" ! Begin the sweeping.

70 Mioop: |

80 OUTPUT Spa;"*STB?" ! Demand the output of the status byte.
90 ENTER S5pa;$ I Read the status byte.

100 IF BIT(S,7) =0 THEN GOTO Mioop | Wait until the operation status bit (end of
110 | sweeping) is setin 1.

120 STOP
130 END

Execute CW-ACP measurement and read out the result after the end of the
measurement. (In the case of not using SRQ signal.)

I Set GP-IB address (8) in a variable.

| Example HP-17:

10 Spa=708
20 QUTPUT Spa;"ACPST MNL" I Set the condition of ACP measurement in "Manual’,
30 OUTPUT Spa;"CF1500M2Z" 1 Set the center frequency in 1500MHz.
40 QUTPUT Spa;"SP250KZ" | Set the frequency span in 250kHz.
50 QUTPUT Spa;"RB1KZ; VB3KZ" | Set RBW in 1kHz and VBW in 3kHz.
60 OUTPUT Spa;"ST20SC" ! Set the sweeping time in 20 seconds.
70 OUTPUT Spa;" ADCH50KZ" ! Set the channel space in 50kHz.
80 OUTPUT Spa;"ADBS21KZ" I Set the band width in 21kHz.
S50 QUTPUT Spa;"CPR16" I Make the Measuring bit of the operation status
B 100 ! register enable.
- 110 QUTPUT Spa;"CL3" I Clear the status byte.
120 QUTPUT Spa;"ACP" I Begin ACP measurement.
130 Mioop: |
140 QUTPUT Spa;""3TB?" | Demand the output of the status byte.
150 ENTER Spa;S ! Read the status byte. -

160 IF BIT{S,7)=0 THEN GOTO Micop ! Wait the end of ACP measurement.
170 OUTPUT Spa;“ACP?" ! Demand the output of the result of ACP measurement.

180 ENTER Spa;Lo,Up | Read the result of ACP measurement.
130 PRINT "-50K:";Lo;" , +50K:";Up | Display the result of the Measurement.
200END
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Example HP-18:  Read te peak frequency and the level on every end of the single sweeping. (In
the case of using SRQ signal.)

10 Spa=708 | Set GP-IB address (8) in a variable,

20 QUTPUT Spa;"SI" ! Set in single sweeping mode.

30 ONINTR 7 GOSUB Ssrg I Define the SRQ interrupt processing routine.

40 OUTPUT Spa;"*CLS" I Clear the status byte.

50 QOUTPUT Spa;"OPRS8" ! Make the Sweep-end bit of the operation status

60 ! register enable.

70 OUTPUT Spa;""SRE128" ! Make the Operation Status bit of the status byte

80 ! enable.

90 OUTPUT Spa;"S0" : ! Specify the sending out mode of SRQ signal.

100 Mioop: | :

110 Mend=0 ! Clear the Sweep-end flag.

120 OUTPUT Spa;"TS". . ! Begin the sweeping._ Co
"130ENABLE INTR7;2 . I Make the SRQ interruption enabie. - - -

140 Wint: 1

150 IF Mend = 0 THEN GOTO Wint | Wait until SRQ interruption occurs.

160 OUTPUT Spa;"PS" - ! Execute the peak search.

170 OUTPUT Spa;"MFL?" I Demand the output of the marker data.

180 ENTER Spa;MF,ML ! Read the peak frequency and the level.

190 PRINT "Peak Freq:";MF;" ,Peak Level:";:ML ! Display the read data.

200 GOTO Mioop ! Repeat the swaeping.

210 [

220 Ssrq: ! SRQ interrupt processing routine.

230 §=SPOLL{Spa) ' ! Read the status byte.

240 Mend =1 t Set the Sweep-end flag in 1.

250 RETURN ! Return to the main routine.

260 t

270 END
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@ Program example of transient mode
Program example of PC9801 series (GP-IB Address =8§)

Example PC-21 Measure PHS power, ACP, and Modulation Accuracy with Transient mode. (When
SRQ signal is used.}

10 ISET {FC :ISET REN * Transmit IFC signal and set REN signal to 1.
' Set GP-1B address (8) for vaniable.

20 SPA=8
30 PRINT @SPA;"CF1895, 15MZ" ' Sgt Center Frequency to 1895.15MHz.
40 GOSUB *COMMON. SETUP ' Set 3TD.

' Define the SRQ interrupt-service routine.

' Clear Status byte.
' Enable Measuring-end bit of Operation

Status Register.
' Enahble the Operation Status bit of the status

50 ON SRQ GOSUB "S3SRQ
B0 PRINT @SPA;""CL3"
70 PRINT @SPA;"“OPR18"

80 PRINT @SPA;""SRE128"

byte. .
80 PRINT @SPA;"S0" : * Set the SRQ output mode.
100 GOSUB "AUTO. LEVEL ' Set REF LEVEL to a suitable value..
110 GOSUB "MEAS. POWER ' Measure power.
120 GOSUB "MEAS. ACP ' Measure ACP. ~
130 GQOSUB *MEAS. MODACC ' Measure Modulation Accuracy.
140 STOP :
150 7
160 "COMMON. SETUP * Setup routine of STD conditions.
170 PRINT @SPA;"SETFUNC TRAN" ' Sgiect Transient mode.
180 PRINT @SPA;"MODTYP PHS ' Set Communication System to "PHS".

180 PRINT @SPA;"LINK DOWN" * Set Communication Direction to Down-Link.

200 PRINT @SPA;"UNIQ NO" * Select the mode using no unique word.,
210 PRINT @SPA;"MEASMD BURST" " Select Burst mode.

220 PRINT @SPA;"NBURST B1" ' Seiect 1-Burst.

230 PRINT @SPA;"RNYQ ON" ' Set Root Nyquist Filter to ON.

240 RETURN

250 7

260 "MEAS. POWER " Power Measurement Houtine,

270 PRINT @SPA;"TXPWR" ' Start Antenna Power measurement.
280 GOSUB *WAIT. MEND ' Wait for the end of measurament.

280 PRINT @SPA;"TXPWR?" * Demand the output of Antenna Power

measured resuft.
300 INPUT @SPAAP. DB, AP. W, FP. DB, FP. W' Reac Antenna Power and Frame Power,
310 PRINT “Antenna Power [dBm] " ;AP. DB ' Display Antenna Power.
320 RETURN
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{ctd. from example PC-21)

330 °

340 "MEAS. ACP

350 PRINT @SPA;"TACP"
360 GOSUB "WAIT. MEND
370 PRINT @SPA;"TACP?"

" ACP measurement routine.

' Start ACP measurement,

* Wait for the end of measurement.

' Dernand the output of ACP measured

results.

380 INPUT @SPABPWR, PL1, PL2, PU1, PLU2, ML1, ML2, MUT, MU2
' Read ACP measured results.

390 PRINT “-800K:";PL1;" , +600K:";PUT;",-800K:";PL2;", + 900K™;PU2

400 RETURN
410 °
420 "MEAS. MODACC
430 PRINT @SPA;"MODACC" ]
440 GOSUB *WAIT. MEND ' Wait for the end of measurement.
450 PRINT @SPA;"MODACC?" " Demand the output of Modulation Accuracy
rmeasured results.
. 4680 INPUT @SPA;BAD, F. ERR, 1Q. OFF, M. ERR, P. ERR, EVM
' Read Modulation Accuracy data.
470 PRINT "Amp Droop:";BAD;", Freq Error:" ;F. ERR;", IQ Offset:" ;IQ. OFF,;
480 PRINT "Mag Error:*;M. ERR;", Phase Error:" ;P. ERR;" , Error Vector:" ;EVM
490 RETURN
500 7

510 "AUTO. LEVEL
520 PRINT @SPA;"AUTOLVL"

 Modulation Accuracy measurement routine.
' Start Modulation Accuracy measurement.

' Set REF LEVEL to a suitable value to

measurement signal.
’ Wait for the end of Auto Level processing.

530 GOSUB "WAIT. MEND
540 RETURN
550 °
560 *WAIT. MEND
570 SEND=0
580 SRQ ON ' Enable the SRQ interrupt of PC.
580 "WAIT.LOOP
600 IF SEND =0 THEN GOTO *WAIT.LOOP
610 PRINT @SPA;"ERRNO?:INPUT @SPA:ERR.NUM
' Reads an ertdr number.

620 IF ERR.NUM< >0 THEN GOTQO *MEAS.ERROR
' Executes "MEAS. ERROR if the error

number is not 0.

} 630 RETURN :
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6. Sample programs

(ctd. from example PC-21)

840 °

650 *SSRQ

660 POLL SPA,S
670 SEND=1

680 RETURN

680 ’

700 *MEAS. ERROR

710 PRINT "Measuring Error. Error Number:";ERR. NUM
' Displays the error number.

720 STOP
730 °
740 END
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6. Sample programs

Program exémples of HP200, 300 series (GP-IB Address = 8)

SRQ signal is used.)

10 Spa=708

20 ON INTR 7 GOSUB Ssrg

30 OUTPUT Spa;"CF1895. 18MZ"
40 GOSUB Commaon__setup

50 OUTPUT Spa;"*CLS"

60 OUTPUT Spa;"ORR18"

80 QUTPUT Spa;"*SRE128"

a0 !
100 OUTPUT Spa;"S0"
110 GOSUEB Auto__level
120 GOSUB Meas power
130 GOSUB Meas_-acp
140 GOSUB Meas__modacc
150 STOP
160 !
170 Common__setup:
180 OUTPUT Spa;"SETFUNC TRAN"
190 OUTPUT Spa;"MODTYP PHS"
200 OUTPUT Spa;"LINK DOWN"
210 QUTPUT Spa;"UNIQ NO"
220 OUTPUT Spa;"MEASMD BURST"
230 OUTPUT Spa;"NBURST B1"
240 QUTPUT Spa;"RNYQ ON*
250 RERTURN
260 1
270 Meas__power:
280 OUTPUT Spa;"TXPWR"
290 GOSUB Wait_mend
300 OUTPUT Spa;" TXPWR?"

310 ENTER Spa;Apdb, Apw, Fadb, Fpw
320 PRINT "Antenna Power [dBm]:" ;Apdb
330 RETURN

340 !

Example HP-19 Measure PHS power, ACP, and Moduiation Accuracy with Transient mode. (When

| Set GP-IB address (B} for variable.

| Define SRQ interrupt processing routine.

1 Set Center Frequency to 1895.15MHz.

{ Set STD.

| Clear Status bite.

| Enable Measuring-end bit of Operation

| Status Register.

! Enable Operation Status bit of Status Bite.

I Specify SRQ signal transmission mode.
! Set REF LEVEL to a suitable value.

I Measure power.

| Measure ACP. - -

I Measure Modulation Accuracy.

! Setup routine of 8TD conditions.

| Select Transient mode.

I Set Communication Systemn to "PHS",

! Set Communication Direction to Down-Link.
| Select the mode using no unigue word.

I Select Burst mode.

! Select 1-Burst.

! Set Roct Nyquist Filter to ON.

| Power Measurement Routine.

| Start Antenna Power measurement.

! Wait for the end of measurement.

! Demand the output of Antenna Power
measured result.

| Read Antenna P’ower and Frame Power.

I Display Antenna Power.

May 10/96
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{ctd. from example HP-18}

350 Meas__acp;

360 OUTPUT Spa;"TACP"
370 GOSUB Wait__mend
380 OUTPUT Spa;" TACP?"

I ACP measurement routine.

! Start ACP measurement.

| Wait for the end of measurement.

| Demand the output of ACP measured

resuits.

380 ENTER Spa;Bpwr, PI1, P12, Pui, Pu2, M1, MI2, Mu1, Mu2
| Read ACP measured resuits.

400 PRINT “-600K:";PH;" , + 600K:";Pu1;",-800K:";PI12;", + S0OOK";Pu2
410 RETURN

420 |

430 Meas__modacc:

440 OUTPUT Spa;"MODACC"
450 GOSUB Wait__mend

450 OUTPUT Spa;"MODACC?"

| Modulation Accuracy measurement routine,

{ Start Modulation Accuracy measurement.

I Wait for the end of measuremant.

I Demand the output of Modulation Accuracy
measured results. -

470 ENTER Spa;Bad, Ferr, Iqoff, Merr, Perr, Evmn ! Read Modulation Accuracy data.

480 PRINT "Amp Droop:" ;Bad;" , Freq Error:" ;Ferr;” , 1Q Offset:" ;lqoff;

490 PRINT "Mag Error:*;Merr:", Phase Error:* ;Perr;” |, Error Vector:" ;Evm

500 RETURN

510 |

520 Auto_ level: |

530 OUTPUT Spa;"AUTOLVL" ! Set REF LEVEL to a suitabie value to

! measurament signal.

540

550 GOSUB Wait_mend | Wait for the end of Auto Leve! processing.

560 RETURN

570 |

580 Wait_mend: !

580 Mend=0 | Clear Measurement End Flag.

600 ENABLE INTR 7;2 ! Enable SRQ interrupt.

610 Wioop: | . '

620 IF Mend =0 THEN GOTO Wicop ! Wait for the generation of SRQ interrupt.

630 OUTPUT Spa;"ERRNO?" | Reads the error number.

540 ENTER Spa;Err__num

850 iF Err_num< >0 THEN GOTO Err_chk ! Executes Err__chk if the error number is not
0. '

660 RETURN

670 |

580 Ssrq: ! SRQ Interruptiori routine.

690 S=5POLL(Spa) | Reads the status byte.
700 Mend=1 ! Sets Measurement End Flag to 1.

710 RETURN
720 |
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{ctd. from example HP-18)

6. Sample programs

730 Err__chk:!

740 PRINT “Measuring Error. Error Number:";Err_num
750 STOP

760 !

770 END

Displays the error number.
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7. RS-232 Remote Control Function

The controller { such as personal computer and other) does not have GPIB interface, aimost
contrallers have R5-232C interface, therefore, Spectrum Analyzer can be controlled using by it.

Il Compatibility of GPIB remote control and RS-232C remote

control
Available control codas to use in the serial control is the same control
codes except that the specific codes and the functions to the GPIB and
some commands.

[l Setup for the measurement conditions
The foliowing 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.

e QOutput of the setup status:
Each setup status and the data of the Spectrum Analyzer can be read
out. :

¢ 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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7. RS-232 Rermote Control Function

Il Activation of the remote control

,F——————————

t ]
i i
Press the key of | LCL | and ! RS232 ! then the setup menu of
1] 1
1 ]
serial port is displayed.
Fril 199G Kar
PEF 0.0 dw Wit H_Blak < Systen
fio 48/ Ref 10M
EXT
! \ Dote/Tina
B2
» [ rz
L u
B Rate  : [ 600 ][ 1200 | 2400 J| 4000 ) IEaR [1=200] &8
] et tanetn = [T J NI Bl
SEC LY W -
Pocity it AR S0 [5vEN] e
Flow Cantro] co1 BT
CENTER 30.00 16.00 Mz Ravislon

remote control.

Note

selected.

selected.

OPT15 are already instalied)

If OPT08 is installed then Rx Control is displayed and can be

*: OPTD8 is an option only for R3465 and R3463.
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Figure 8-2 Selected window of serial port (OPT08 and

Select Remote Control on the selection window for activation of the

it OPT15 is installed then Program Loader is displayed and can be
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B Parameter setup window

Frl 199G Hae ! coctem |
F.o ) 7w Tt B_BIonk Systea
¢ o8/ Ref 10M
EXT
} \ Date/Tisa
RS2T2
I sl =
| : |
T =
H ontn tometn : (7 IO u| B
| s e - L 2 Lo
T
partty or¢ - (o J[EvON] =
Fiow Gontr! - w| s £
LENTER 30.00 Mz SPAH 16.00 Mz Revision
REW 300 kHz VBV 300 kitz SW 50 ws  ATT 10 &

Figure 8-3 Parameter setup

* Transmission speed : Select the transmission speed in (600), (1200),
{2400), (4800}, (9600) and (19200).
: Select seven bits or eight bits of the number of data

Data tength

bit. :
Stop bit : Select one bit or two bits of stop bit.
Parity check : Select from {(NONE), (ODDj or (EVEN).
Flow control : Select using by XON/XOFF or not.
Note

If parameters of the serial port are changed by the controf
command of OPT15 then changed values are inherited.
Moreover, if Rx test mode is specified by OPT08 then specific
parameter is set.

Ensure the value of parameters again before execution of the

remote control.
~: OPT08 is an option anly for R3465 and R3463.
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I Interface connection

May 10/96

7. RS-232 Remote Control Function

Spectrum Analyzer rear panel

Personal computer

__rﬁ

=

]

!

RS-232 cable

‘Figure B-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 control is different compared with the terminal emulation.
gpin 9pin
2 RxD 3 TxD
3 Txb 2 RxD
Spectrum 5 GND 5 GND
Analyzer [:4 DTR Controller
side 6 DSR side
1 DCD
.
8 CTS
Figure 8-5 Cable wiring diagram
Pint No.{9pin) Signal name Contents
1 DCD:Data Carrier Datector Receive carrier detection
2 RxD:Receive Data Receive data
3 TxD:Transmit Data Transmission data
4 DTR:Data Terminal Ready Data terminal ready
5 GND:Ground Signal ground
6 DSR:Data set Ready Data set ready
7 RTS:Request To Send Request signal for sending
B CTS:Clear To Send Clear signal for sending
L g . Cl N.C
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7. RS-232 Remote Control Function

[ 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).

Spéctrum
j t
Analyzer side Controller
side

Figure 8-6 Data format

Note
1. Specify ASCII code for the transmission data.

2. Delimit the data from the controlier 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 to the
example of RS-232C remote program.}

@ Example of data transmission
Both CF 30.0MZ CR and CF 30.0MZ CR LF from PC can be recognized.

Query data format bacomes + 3.000000000000E +07 CR LF. (Send DLO

or DL3.)
The output data of this R$232C and GPIB are the same number of

characters except delimiters (CR and LF).
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7. RS-232 Remote Control Function

[l Different points between RS-232C and GPIB

Il Panel control

May 10/86

@ 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

e S5RQ interrupt cannot be used.
Use read out command of the status bytes.

Note
Not available commands : 80, S7, 82, RQS

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 kéy operation

during remote control then remote control becomes instability
occasionally.
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Il Example of the remote control

in this examples are using by the function of the remote contral in the
actual proegram.

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
control for RS-232C, therefare, if the input statement {PRINT staterment)
are continuously written then the correct operation is not carried out
oceasionally such as input operation carried out until the end of program
or wait for input (INPUT statement).

Do not exceed 1024 characters for the totat number of input statement.
{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 fength, stop bit of one bit,
ASCI format and random access mode.

Example 1 : Read out for peak list
OPEN "COM1:8600,N,8,1,ASC" FOR RANDOM AS #1
. PRINT #1, "DL3" > (R and LF are set for GPIB delimiter
.PRINT #1, "CF 30MZ" '’ Center frequency of 30MHz is set
‘PRINT #1, "PLS LEVEL" " Level is specified for the peak list
PRINT #1, "TS" ' Execution of the single sweep
PRINT #1, "PKLIST?" ' Read out of the peak list

INPUT #1, C, F1, L1, F2, L2, F3, L3, F4, L4, F5, L5, F6, L6, F7, L7,

Fs, Ls, Fg, L9, F10, L10, Delf, Dell
PRINT C, F1, L1, F2, |2, F3, L3, F4, L4, F5, L5, F§, L6, F7,L7, F8,

L8, F9, LS, F10, L10, Delf, Dell
END

Example 2 :  Waiting for the sweep completion by staius bytes

OPEN "COM1:9600,N,8,1,ASC" FOH RANDOM AS #1

PRINT #1, "DL3" * CR and LF are set for GPIB delimiter

PRINT #1, “SI" '’ Execution of the single sweep

PRINT #1, "OPRS8"' Sweep completion bit in the operation register of GPIB is set
PRINT #1, "CL8" ' (lear for stawus bytes

PRINT #1, "TS" '  Execution of the single sweep

MEAS.LOOP

PRINT #1, "«STB?""  Read our status bytes

INPUT #1, STAT

IF (STAT AND 128) = 0 THEN GOTO MEAS.LOOP

PRINT #1, "PS" ' Peak search

PRINT #1, "ML?" ' Read out peak level -
INPUT #1, MLEVEL

PRINT MLEVEL

END
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l Error message

7. R5-232 Remote Control Function

Following are error messages for the remote control.

® input buffer is overflow
& SI0 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 limit line

OPEN "COM1:9600,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "iP"

PRINT #1, "DL3"

PRINT #1, "LMTADEL"

PRINT #1, “UU"

PRINT #1, "LMTAIN 500.123KZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, 70.52DB"
PRINT #1, "LMTAIN 5,432112MZ, 55.57DB"
PRINT #1, “LMTAIN 10.012345MZ, 55.57DB"
PRINT #1, "LMTAIN 10.012345MZ, 43.25DB"
PRINT #1, "LMTAIN 15.012345M2Z, 43.25DB"
PRINT #1, "LMTAIN 15.012345MZ, 30.25DB"
PRINT #1, "LMTAIN 20.9876854MZ, 30.25DR"
PRINT #1, "LMTAIN 20.887654M2, 51.51DB"
PRINT #1, "LMTAIN 25,123456M7Z, 51.51DR"
PRINT #1, "LMTAIN 25.123456M2, 20.38DB"
PRINT #1, "LMTAIN 30.123456MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123456MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456783M2, 32.38DB"
PRINT #1, "LMTAIN 35.456789MZ, 35.55DB"
PRINT #1, "LMTAIN 40.345678MZ, 35.55DB"
PRINT #1, "LMTAIN 40.345678M2Z, 40.62DB"
PRINT #1, "LMTAIN 45.345678M2Z, 40.62DB"
PRINT #1, "LMTAIN 45.345678M2, 45.62DB"
PRINT #1, "LMTAIN 50.345678M2Z, 45.62DB"
PRINT #1, "LMTAIN 50.345678MZ, 51.62DB"
PRINT #1, “"LMTAIN 55.654321M2Z, 51.62DB"
PRINT #1, "LMTAIN 55.654321MZ, 54.35DB"
PRINT #1, "LMTAIN 65.345678M2Z, 54.35DB"
PRINT #1, "LMTAIN 65.345678MZ, 57.08D8"
PRINT #1, "LMTAIN 70.987854MZ, 57.08DB"
PRINT #1, "LMTAIN 70.887654M2Z, 650.52DB"
PRINT #1, "LMTAIN 75.765432MZ, 60.52DB"
PRINT #1, "LMTAIN 75.785432MZ, §2.31DB"
PRINT #1, "LMTAIN 80.123456M2, 52.31DB"
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7. R8-232 Remote Control Function

(2 of 2)

PRINT #1, "LMTAIN 80.123456M2, 63.54DB"
PRINT #1, “LMTAIN 85.234567MZ, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 68.45DB"
PRINT #1, "LMTAIN 80.765432M2, 68.45DB"
PRINT #1, "LMTAIN 80.765432M2Z, 70.05DB"

PRINT #1, "LMTAIN 100MZ, 81.28DB"

PRINT #1, "FAOMZ FB100MZ"
PRINT #1, "LAN"
END

PRINT #1, "LMTAIN 95.456783M2Z, 70.05DB" ' Inputs are carried out until this tine and
PRINT #1, “LMTAIN 95,456783MZ, 81.28DB" '  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.

Example 2 :  Input of limit line

. OPEN "COM1:9800,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "IP"
PRINT #1, “DL3"
PRINT #1, "LMTADEL"
PRINT #1, “UU"

PRINT #1, "LMTAIN 500.123KZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, 55.570B"
PRINT #1, “LMTAIN 10.012345MZ, 55.57DB"
PRINT #1, "LMTAIN 10.012345M7Z, 43.25D8"
FRINT #1, “LMTAIN 15.012345MZ, 43.25DB"
PRINT #1, "LMTAIN 15.012345M2, 30.25DB"
PRINT #1, "LMTAIN 20.987654MZ, 30.25DB"
PRINT #1, "LMTAIN 20.987654MZ, 51.51DB"
PRINT #1, "LMTAIN 25.123456MZ, 51.51DB"

PRINT #1, “LIMTYP?" 'Dummy query command
INPUT #1, AS 'Dummy INPUT statement

PRINT #1, "LMTAIN 25.123456MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123456MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123456M2, 32.38DB" -
PRINT #1, “LMTAIN 35.456789MZ, 32.38DB"
PRINT #1, “LMTAIN 35.456789MZ, 35.55DB"
PRINT #1, "LMTAIN 40.345678MZ, 35.55D8"
PRINT #1, "LMTAIN 40.345678MZ, 40.62DB"
PRINT #1, "LMTAIN 45.345678MZ, 40.62DB"
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(2 of 2}

PRINT #1, "LMTAIN 45.345678MZ, 45.62DB"
PRINT #1, "LMTAIN 50.345678MZ, 45.62DB"

PRINT #1, "LIMTYP?"
INPUT #1, AS

PRINT #1, "LMTAIN 50.345678MZ, 51.62DB"
PRINT #1, "LMTAIN 55.654321MZ, 51.62DB"
PRINT #1, "LMTAIN 55.654321M2, 54.35DB"
PRINT #1, "LMTAIN 65.345678MZ, 54,35DB"
PRINT #1, "LMTAIN 65.345678M2, 57.08DB"
PRINT #1, "LMTAIN 70.887654M2, 57,08DB"
PRINT #1, "LMTAIN 70.987654MZ, 60.52DB"
PRINT #1, "LMTAIN 75.765432MZ, 60.52DB"
PRINT #1, "LMTAIN 75.765432MZ, 62.31DB"
PRINT #1, "LMTAIN 80.123456MZ, 82.31DB"

PRINT #1, "LIMTYP?"
INPUT #1, AS '

PRINT #1, "LMTAIN B0.123458MZ, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 68.4508"
PRINT #1, "LMTAIN 90.765432MZ, 68.45DB"
PRINT #1, "LMTAIN 90.765432MZ, 70.05DB"
PRINT #1, "LMTAIN 95.456789MZ, 70.05DB"
PRINT #1, "LMTAIN 85.456789MZ, 81.28DB"
PRINT #1, "LMTAIN 100MZ, 81.29DB"

PRINT #1, "FADMZ FBio0OMZ"
PRINT #1, "LAN"
END

‘Dummy query command
'Dummy INPUT statement

‘Dummy query command
‘Dummy INPUT statement

@ SIO portis busy

+ I the serial port is used for two or more functions then this message is

displayed.

l Change for other options

The remote control is not available for the parallel operation with the
following options which uses the serial port.

Nov 1/96

( refer to the activation of the rernote contral.)

* OPTO8

* DUTPUT32 of OPT15 serial port.

Notie

OPT08 is an option only for R3465 and R3463.

R-79



R3465 SERIES OPERATION MANUAL

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
measurement items. The new batch measurement command (TXMEAS) is developed.
The foliowing measurement items of the transmission system can be carried out simuitaneously using
by this new command.
¢ Modulation accuracy
Occupied band width
Adjacent channel leakage power (Note)
Transmission velocity
Antenna power
e Carrier off leakage power
Note
When the batch measurement command is carried out, the adjacent channel leakage power
(ACP) is always measured in the "FREQ" mode.
Moreover, above mentioned each measurement items can be selected by the ON and OFF command.

Selected batch measurement items by the ON and OFF command is erased by carrying out the IP or
turn OFF the power. All of the above mentioned measurement items is selected by carrying out the

IP or the initial state of turn on the power.
Read out the result of measurement data after execution of “TXMEAS" command can be carried out

by query command.

@ Table of the batch measurement command for the transmission

system
(1 of 2}
Talker request
Function Listener code Hemarks
Code Qutput format
a f Measurement command for TXMEAS
g transmission system
£
H
H
Selection of the measurament
(Mod Accuracy)
Modulation accuracy ON MODACCST ON MODACCST? 0 : OFF
OFF MODACCST OFF 1 ON
OBW ON TOBWST ON TOBWST? 0 : OFF
§ OFF TOBWST OFF 1 : ON
'g ACP ON TACPST ON TACPST? 0 : OFF
8 OFF TACPST OFF 1 : ON
= (Transfer Rate)
g Transmission velocity ON BTRST ON BTRST? o : OFF
o OFF BTRST OFF 1 ON
; {Antenna Power) )
@|  Antenna power ON TXPWRST ON TXPWRST? 0o 7 OFF
= OFF TXPWRST OFF 1 ON
{Carrier OFF Power)
Carrier OFF leakage power
ON OFFPWRST ON OFFPWRST? 0 : OFF
OFF OFFPWRST OFF 1 ON
Nov 1/96
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8. Batch measurement Command for the TRANSIENT mode of the Transmission System

Talker request
Function Listener code Remarks
Code Qutput format
{Mod Accuracy}
Modulation accuracy MODACC? < BADroop, F.Err, 1Q-off,
Mag-err, Ph-err, EVM >
OBW TOBW? Frequency
5
@| acp TACP? <bpwr, pit, pi2, put, pu2 | pi1 to pu2[dB)
= mi1, mi2, mut, mu2 > bpwr,
“E’ mil to mu2
o =0
7 | (Bit Rate Error) (FREQ mode)
8 Transmission velocity BITERR? n1, n2 {%, Hz)
2 {Antenna Power)
Anntena power TXPWR? <Ap1, Ap2, Fp1, Fp2 >
(Carrior OFF Power) (dBm, mW, dBm, mw)
Carrier OFF leakage power OFFPWR? pl. p2 (d8m, nw)

@ Sample program of the batch measurement command for the
transmission system

Sample programs for PC9801 series (GPIB address = 8)

(1 of 3)

50
§0
70

80
90

Example PC-22:

ISET IFC:ISET REN
SPA=8

The following sample program is the measurement for the power, ACP and
modulation accuracy of PHS in the TRANSIENT mode using.
(When SRQ signa! is used.)

PRINT @SPA,"CF1895.15MZ" !
GOSUB *COMMON.SETUP '

ON SRQ GOSUB *SSRQ
PRINT @SPA;"CLS"
PRINT @SPA;"OPR15"

PRINT @SPA;"*SRE128"
PRINT @SPA;"S0"

100 GOSUB "AUTO.LEVEL
110 GOSUB "MEAS. TXALL
120 GOSUB "MEAS.READ
130 STOP

Transmit IFC signal and set REN signai to 1.

Set GPIB address (B8) to a variable.

Set center frequency to 1885.5MHz.

Carry out STD setup and selection of measurement
object.

Define SRQ interrupt routine.

Ciear the status byte.

Enable the measuring End bit of the cperation status
register.

Enable the operation Status bit of the status byte.
Enable SRQ.

Setup an optimum value for the REF LEVEL.

Batch measurernent for the transmission system.
Read out the result of batch measurement.

Nov 1/96
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8. Batch measurement Command for the TRANSIENT mode of the Transmission System

{2 of 3)

140°
150 *COMMON.SETUP ' Setup the STD conditions and the device under

measurement.
160 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 system for Down-link.
190 PRINT @SFA;"UNIQ NO" *  Select the mode without a use of the unique words.
200 PRINT @SPA;"MEASMD BURST" ' Select Burst mode.
210 PRINT @SPA;"NBURST B1" ' Select t-Burst.
220 PRINT @SPA;"RNYQ ON" * Setup ON status of the root nyquist filter.

230 PRINT @SPA;"BTRST OFF; OFFPWRST OFF; TOBWST OFF"
' Heject transmission velocity, OFF power and OBW

240

250 ' measurement from the batch measurament.

260 RETURN

270"’

280 "MEAS. TXALL " Batch measurement routine for the transmission
system.

290 PRINT @SPA;" TXMEAS" ' Start the batch measurement.

300 GOSUB "WAIT.MEND * Wait for the measurement end.

310 RETURN

320°

330 "MEAS.READ ' Read in the measurement result.

340 PRINT @SPA;"TACP?" " Hequest for the output of ACP measurement result.

350 INPUT @SPA;BPWR,PL1,PL2,PU,PU2,ML1,ML2,MU1,MU2
' Read in the ACP measurement result.
360 PRINT “-800K:";PL1;" , + BOOK:";PU1;" -900K:";PL2;" , + 900K";PU2
" Display for the result,
3707
380 PRINT @SPA;"TXPWR?" *  Request for the output of the Antenna Power
measurement result.
390 INPUT @SPAAP.DB,AP.W,FP.DB,FP.W
*  Read in the Antenna power measurement resui.
400 PRINT @SPA;"Antenna Power{dBm}:";AP.DB
' Display for the result.
410’ _
420 INPUT @SPA;"MODACC?" ' Request for the output of the modulation accuracy
measurement result.
430 INPUT @SPA;BAD,F.ERR,IQ.0OFF,M.ERR,P.ERR,EVM
" Display for the resuit.

8-82
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8. Batch measurement Command for the TRANSIENT mode of the Transmission System

(3 of 3)

440 PRINT "Amgp Droop:";BAD;" ,Freq Error:";F.ERR;" ,iQ Offset:";IQ.QOFF,
' 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
490 PRINT @SPA;"AUTOLVL" ' Setup an optimum value for the REF LEVEL
according to the measurerment signal.

500 GOSUB "WAIT.MEND ' Wait for the end of Auto Level process.

510 RETURN
520’
530 "WAIT.MEND
540 SEND =0
550 SRQ ON " Enable SRQ interrupt of PC.
560 *"WAIT.LOOP
570IF SEND =0 THEN GOTO "WAIT.LOOP
580 PRINT @SPA;"ERRNO7?":INPUT @SPA,ERR.NUM
' *  Read the error number.
590 IF ERR.NUM < >0 THEN GOTQ :MEAS.ERROR
' The measurement error at the number other than
zero.

600 RETURN

610’

620 *SSRQ

630 POLL SPA,S
6540 SEND =1

850 RETURN

660"

670 "MEAS.ERROR

680 PRINT "Measuring Error. Error Number:";ERR.NUM
" Display for the error number.

690 STOP

700"
71D END

A-AR
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8. Bateh measurement Command for the TRANSIENT mode of the Transmission System

Sample programs for HP200, 300 series (GPIB address = B)

{1 of 2)

Example HP-20:  The following sample program is the measurement for the power, ACP and
medulation accuracy of PHS in the TRANSIENT mode using.

{(When SRQ signal is used.)

Set GPIB address (8) to a variable.
Define SRQ interrupt routine.

Set center frequency to 1895.5 MHz.
Carry out STD setup.

Clear status byte.

10 Spa=708

20 ONINTR 7 GOSUB Ssrq

30 OUTPUT Spa;"“CF 1895.156M2Z"
40 GOSUB Common_setup

50 OUTPUT Spa;,"CLS"

60 OUTPUT Spa;"OPR18"

70 register.

80 QUTPUT Spa;"SRE128" Enable the Operation Status bit of the status byte.
90

110 GOSUB Auto_leve! Setup an optimum value for the REF LEVEL.

120 GOSUB Meas_txall ! atch measurement for the transmission systern.

|
!
|
]
|
!
|
f
|
100 OUTPUT Spa;" S0 | Enable SRQ.
|
B
|

130 GOSUB Meas_read Read out the result of batch measurement.

140 STOP
150!

160 Common_setup: I Setup the STD conditions and the device under

measurement.
Select Transient mode.

170 OUTPUT Spa;"SETFUNC TRAN"
Setup for the communication system for PHS,

180 OUTPUT Spa;"MODTYP PHS"
190 OUTPUT Spa;"LINK DOWN"
200 QUTPUT Spa;" UNIG NO"

210 OUTPUT Spa;"MEASMD BURST" | Select Burst mode.

220 QUTPUT Spa;"NBURST B1" 1 Selsct 1-Burst.

230 OUTPUT Spa;"RBNYQ ON" I Setup ON status of the roct nyquist filter.

240 QUTPUT 8pa;"BTRST OFF,OFFPWRST OFF, TOBWST OFF"

250 ! Reject transmission velocity, OFF power and OBW
260 I measurament from the batch measurement.

270 RETURN

280!

290 Meas_txall: ! Batch measurement routine for the transmission system.
300 OUTPUT Spa;"TXMEAS" I Start the batch measurement.

310 GOSUB Wait_mend ! Wait for the measuremant end.

320 RETURN

330!

340 Meas_read: [ Read in the measurement result.

350 OUTPUT Spa;"TACP?" ! Regusst for the output of ACP measurement resuit.

360 ENTER Spa;Bpwr,PI1,Pi2,Pu1,Pu2,MI1,Mi2, Mu1,Mu2
’ I Read in the ACP measurement result.

Enable the measuring End bit of the operation status

Setup for the communication systemn for Down-link.
Select the mode without a use of the unique words.

Nov 1/96
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8. Batch measurement Command for the TRANSIENT mode of the Transmission System

(2ot 2
370 PRINT "-800K:";PI1;" , + 800K:";Put;" ,-800K:";PI2;" , + 900K:";Pu2
I Display for the result.
380!
380 OUTPUT Spa;"MODACC?" I Reguest for the output of the modulation accuracy

measurement result.
400 ENTER Spa;Bad,Ferr,lgoff, Merr,Perr,Evm
I Read in the modulation accuracy data.
410 PRINT "Amp Droop:";Bad;" ,Freq Error.";Ferr” }Q Offset:";lgoff;
! Display for the result,
420 PRINT "Mag Error:";Merr;" Phase Error:™;Perr;” Error Vector:";Evm

425 RETURN

4301

440 Auto_tevel:!

450 QUTPUT Spa;"AUTOLVL" I Setup an optimum value for the REF LEVEL
450 ! according to the measurement signal.

470 GOSUB Wait_mend I Wait for the end of Auto Level process.

480 RETURN

490 |

500 Wait_mend:!

510 Mend =0 I Clear the measurement end flag.
520 ENABLE INTR 7;2 ! Enable SRQ interrupt.

530! :
540 IF Mend =0 THEN GCTO Wait_mend

I~ Wait for SRQ interrupt.
550 QUTPUT Spa;"ERRNO?" 1 Read the error number.

560 ENTER Spa;Err__num
5§70 IF Err_num< >0 THEN GOTO Err_chk
I The measurement error at the number cther than

zero.
580 RETURN
590!
B00C Ssrq: SRQ interrupt process routine,

620 Mend =1 Set the measurement end flag.

630 RETURN
540!
650 Err_chk: 1
660 PRINT "Measuring Error. Error Number:™;Err_num
! Dispiay for the error number.

!

610 S=SPOLL(Spa) I Read the status byte.
;
I

670 STOP
680!
8590 END
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o

IN ABNORMALITIES

Read this chapter when the instrument operates
abnormal,

CONTENTS

1. Inspection and Simple Troubleshooting
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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 documaent.

Symptom

Assumed cause

Rernedy

The power cannot be turned
on.

Power cable is not surely
inserted in the connector.

Turn the power switch OFF, and re-
connect the power cable.

Power fuss is blown.

Replace power fuse.

SWEEP LED fighting up, but
no waveform appears on the

INTENSITY is toa low,

Adjust by turning the INTENSITY
control.

screen.

Input cable or connector is
loose.

Reconnect the input cable or

connector.

Does not sweep

SINGLE SWEEF Mode

Set to REPEAT.

Inaccurate signal level

AMPTD CAL is not

adjusted.

Execute calibration.

Key does not work.

In GPIB remote control
mode

Whan a program is being executed,
stop it and press LCL key.

Data cannot be read

{recalled) from a memory

Defective memary card

Check operation with other memory
card.

card.

Defective drive slot

Contact ADVANTEST and ask for
repair.

Data cannot be recorded
(saved) in memaory 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.

Use other memory card.

Battery of the memory card
is down.

Replace battery.

9-2
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1. Inspection and Simple Troubleshooting

Symptom

Assumed cause

Remedy

Cannot measure with
Transient mode, or the
measured value is wrong.

SINGLE or REPEAT key is
not pressed.

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 mode is in the state of using
SYNC/UNIQ WORD that does not fit to
this setup, Set SYNC NO or adjust
SYNC/UNIQ WORD to measurement
signal.

Link direction is not correct.

(ff UPLINK is set at
PDC/NADC, it becomes
trigger wait because of
Burst signal.)

Set Link Direction according to
measuremnent signal.

As Leakage Power can be measured
with only Burst signal at Carrier OFF,
input Burst signal.
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OPERATION DESCRIPTION

This chapter explains basic operation of each block of this
instrument.

CONTENTS

1. Description of Operations . ........... 102
2, Block Diagram .................... 104
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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 filtered 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

@ Input Frequencies from 8 kHz to 3.0 GHz {R3463/3465)

in the range from 9 kHz to 3.0 GHz, the input signal is fed through the
input attenvator (which can atienuate 0 to 70 dB in 10 dB steps) and into
the first mixer. The signal then mixes with the loca!l oscillator signal, which
is synthesized by the YIG tuning oscillator operating at 4.2 GHz to 7.2
GHz. This creates the first IF signal with a frequency of 4231.4 MMz,

The first IF signal passes through the low noise amplifier (LNA), then to
the band pass filter (BPF) to eliminate spurious signals generated by the
first and second mixers. {Note that the R3463/3465 does not use the
LNA.)

From the band pass filter, the signal passes to the second mixer. Theare it
mixas with a 3810 MHz signal from a phase-locked second local oscillator,
and converts into the second IF signa! with a frequency of 421.4 MHz.

@ Input Frequencies 1.7 GHz and Above (Only R3465)

in the range of 1.7 GHz and above, the signal passes through the input
attenuator to the tracking filter (a YIG tuning filter), which operates
synchronously with the spectrum analyzer tuning frequency. This
eliminates images and multiple response from the signal before the signal
is fed into the first mixer.

The signal then passes 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 IF signal.

This 421.4 MHz IF signal then passes through a bandpass filter (to
eliminate the image generated by the third mixer) and on to the third
mixer, where it mixes with the local oscillator signal of 400 MHz to create
the IF signal of 21.4 MHz. (The third local oscillator signal of 400 MHz is
generated by doubling the signal from the 200 MHz oscillator, which is
phase-locked to the 10 MHz reference oscillator.)
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B F Section

1. Description of Operations

The 21.4 MHz signal from the mixer section is fed into the IF filter, which
has a variable resolution bandwidth from 300 Hz to 3 MHz. The IF section
contains a step amplifier (with 2 0.1 dB step) to determine the reference
level.

The bandwidth filter consists of four stages of 21.4 MHz LC filters, and
has 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 3.58 MHz and fed
through the next IF filter. (The 1 kHz and 300 Hz IF filter consists of four
stages of crystal oscillators.) The signal is then converted back to a
frequency of 21.4 MHz.

Bl LOG A/D Section

Jan 12/96

After the resolution bandwidth is determined in the IF section, if the level
is displayed in the dB display mode, the signal passes through the LOG
amplifier having 100 dB dynamic range. If displayed in the linear display
mode, the signal passes through the linear amplifier then goes into a
detector (DET). "The detected signal is converted into a digital 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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2. Block Diagram
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SPECIFICATIONS

This chapter shows specifications for each cormponent of
this instrument.
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1. R3463/3465 Specifications

Il Measurement Function
[CW mode] : Spectrum, OBW, ACP, Harm

[Transient mode] : Time Domain measurement, Digital
Modulation analysis.

Jl Frequency Characteristics

@® Frequency range

Frequency range Frequency band | Harmonic mode(N)

R3463/3465 | 9 kHz to 3.0 GHz 0 1
Only R3465 | 1.7 GHz to 7.0 GHz 1 1
6.9 GHz to 8.0 GHz 2 1

@ Frequency read accuracy {Start, Stop, Center frequency, Marker frequency)

+ {Frequency reading X Frequency reference accuracy + Span %
Span accuracy + 0.15 X Resolution bandwidth + 10 Hz)

® Marker frequency counter

Resolution iHzto 1 kHz .
Accuracy (S/N Z 25 dB) + (Marker frequency X Frequency reference accuracy +5 Hz xN+
1 LSD)

% LSD : Least Significant Digit

@ Frequency reference accuracy
+2 X 108 /Day
1 X 107 Year

@® Frequency stabllity
Residual FM {Zero span} < 3Hz X Npp /0.1sec
Drift Span=5 MHz, <20Hz x [Sweep speed(min)]
{After 1 hour warm-up)

@ Signal purity noise side band
< -100 dBec/Hz (10 kHz offsat)
< -110 dBc/Hz (100 kHz offset)

@® Frequency span

Linear span
Range R3463 : 2 kHz to 3 GHz, Zero span
R3465 : 2 kHz to 8 GHz, Zero span
Accuracy +4 % (Span > 5 MHz) -

+1% (Span = 5 MHz)
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@ Resolution bandwidth (3dB)

1. R3463/3465 Specifications

Range 300 Hz to 3 MHz, 5 MHz (1, 3, 10 seguence)
Accuracy * 20 % (Resolution bandwidth 1 kHz to 1 MHz)
+30 % (Resolution bandwidth 300 Hz, 3 MHz, 5 MHz)

Selectivity < 151 (300 Hz to 5 MHz)

@ Video bandwidth

Range 1 Hz to 3 MHz, 5§ MHz (1, 3, 10 sequence)

@ Frequency Sweep

Sweep time 50 ms to 1000s (CW mode, Spectrum measurement)

Accuracy +5 %
Sweep trigger Free run, Line, Single, Video, External

Trace / sec 10 times

@ Gated Sweep

Gate Position/Resolution
Gate Width/Resolution

Trigger
Il Amplitude Range

® Measurement range

@ Maximum safe Input
Average continuous

145 to 65ms/t us
2,5 to 65mis/1us

internal, IF detaection, External

power £30dBm (iW) (input ATTZ 10 dB)
DC input ov
@ Display range 10 x 10 Div
Logarithmic 10, 5, 2, 1, 0.5 dB/Div
Linear (10% of the reference level)/Div

® Reference level range

+30 dBm to Average indicated noise level

Logarithmic -105 dBm to +B0 dBm (0.1 dB step)
Linear 1254 V1o 223 V (approx. 1 % step of the full scale)
@ Input attenuator range 0 to 70 dB {10 dB step)

Il Dynamic Range

@ Average display nolse level

Freguency .
Frequency range band Noise level
R3463/3465 10 kHz 0 -70 dBm
100 kHz 1] -80dBm
1 MMz to 3.0 GHz 0 -{1156-1.565 x {{GHz)} dBm
Only R3465 | 1.7 GHz to 7.0 GHz 1 -115 dBm
6.9 GHz to 8.0 GHz 2 -115 dBm

{Resofution bandwidth : 1 kHz, Input attenuator : 0dB, Video bandwidth : 1Hz)

May 10/96
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1. R3463/3465 Specifications

@® 1dB gain compression

Frequency range

Mixer input level

>10 MHz

-5 dBm

@ Spurious response
Second harmonic distortion

Second harmonic

Frequency range distortion Mixer level
R3463/3465 | 10 MHz to 3.0 GHz <.70 dBc -30 dBm
Only R3465 > 1.7 GHz <-90 dBc -10 dBm
Third-Order intermodulation distortion
. Third-Order Mi
requency rangé | intermodutation distortion ixer level
R3483/3465 | 10 MHz to 3.0 GHz <-75 dBc -30 dBm
Only R3485 > 1.7 GHz <.75 dBc -30 dBm

(12.5 kHz Separation, Resoiution bandwidth : 300 Hz}

Image/Muttiple/Out-of-Band response (Out-of-band response : Only R3465)

Frequency range

image/Multiple/Out-of-Band response

R3463 10 MHz t0 3.0 GHz <-70 dBc
R3465 10 MHz to 8.0 GHz <-70 dBc
Residual response
Frequency range Residual response
R3463/3465 1 MHz to 3.0 GHz <-100 dBm
300 kHz 10 3.0 GHz <-90 dBm
Only R3465 | 300 kHz to 8.0 GHz ~ <-80 dBm

(No input signal, Input ATT : 0dB, 500 terminate)
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' 1. R3463/3465 Specifications

B Amplitude Accuracy

@ Frequency response
Flatness within the band

Frequency range Flatness within Frequency
equency rang the band band
R3463/3465 9 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 +1.5dB 1
6.9 GHz to 8.0 GHz +1.5dB 2
(Input ATT 10dB)
Additional error due to band switching (Only R3465 )
Frequency range Additional error
9 kHz to 8.0 GHz +3dB
{Calibration signal as the reference)
) Absolute error referred to calibration signal (Only R3463}
Frequency range Additional error
8 kHz to 3.0 GHz +2dB
(Calibration signal as the reference)
@ Calibration signal accuracy(30 MHz)
-10 dBm #0.3 dBm
@ IF gain error {After self-calibration)
Temperature range IF gain error
15 °Cto 35 °C +0.5dB
0dBmto 80 dBm | 4G50 oC +0.6 dB
@ Scale indication accuracy (After self calibration)
Temperature range Logarithmic Lingar
15°Cto 35 °C iO.c2de/B/1 ddBB + 15% .of reference level
1 10 _ .
£1.5 dB/80 dB (Within 8 Div)
0°Cto50°C +0.3dB/1 dB +20% of reference leve!
+1.2dB/10 dB - .
} - +1.5 dB/80 dB (Within 8 Div)
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1. R3463/3485 Spacifications

@ Input attenuator switching error

Frequency range switching error
R3463 9 kHz to 3.0 GHz +0.1dB/10dB step, Max. 2.0dB
R3465 9 kHz to 8.0 GHz £ 0.1dB/10dB step, Max. 2.0dB

(10 dB as the reference ; at 20 to 70 dB)

@ Resolution bandwidth switching error

@ Pulse quantization error
Logarithmic

tinear

Temperature range switching error
15 °Cto 35 °C =+0.3dB
0 °Cto 50 °C =105dB

{Resolution bandwidth: 300 kHz reference,after self-calibration,
3 x Reference bandwidthZ Span, 300 Hz to 3 MHz }

{in pulse measurement mode, PRF > 500/Sweep time)

1.2 dB (Resclution bandwidth=1 MHz}

3dB (Resoclution bandwidth =3 MHz)

4% of the reference level (Resoiution bandwidth=1 MHz)
12% of the reference level (Resolution bandwidth =3 MHz})

l Time Domain measurement

@& Amplitude resolution
® Sweep time
@ Trigger

12 bits

50 us to 25/100ns

Free-run, Singls, Video, IF detection, External
Delay trigger/Time 200 ns to 650 ms.

J Analog Demodulation

@ Spectrum demodulation
Modulation type
Audio output

Demodulation duration

AM, FM
Internal speaker, earphone jack, sound volume adjustabls
100 ms to 1000 &

B Digital modulation analysis
@® Object modulation method

n/4 QP3K {(PDC, PHS, NADC) -
R3463 : In 10 MHz to 3.0 GHz, -30 dBm to + 30 dBm
R3465 : In 10 MHz to 7.5 GHz, -30 dBm to +30 dBm
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1. R3463/3465 Specifications

@ Average power of TRANSIENT mode (after seif-calibration)

Measurement accuracy

® OBW

+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
[TRANSIENT mode]

Standard measurement possible

@ ACP
Measurement range

® Spurious
Measurement range

@® Modulation analysis

[TRANSIENT (frequency)/CW mode]

PHS PDC NADC
0dB to -57dB 0dB to -60dB 0dB to -55dB
{600kHz Offset) (50kHz Offset) (30kHz Offset)
0dB to -62dB 0dB to -64dB CdB to -60dB
(900kHz Offset) {100kHz Offset) {60kHz Offset)

{NADC : Resolution bandwidth to 1 kHz)

-20dBc to -65dBc [TRANSIENT mode]

{But over -70dBm)

[TRANSIENT mode]

PHS PDC/NADC
Frequency Error Range Normal +13kHz + 1.4kHz
Extension +100kHz +5kHz
1 ( £ 500kHz). { + 50kHz)
Accuracy |Reference Accuracy Reference Accuracy
X Carrier Frequency + 5Hz | x Carrier Frequency + 5Hz
Modulation Accuracy Range 0 to 30% 0 to 30%
Accuracy + 1% + (Measured 1 0.5% * (Measured
Value) X + 2% Value) X + 2%
Transmission Velocity  Accuracy t ippm +1ppm

Note:

Constellation display is an option.

B !nput/Output

® RF input
Connector
impedance
VSWR

Nnv /98

N-type female, Front Panel
50  (nominal)

{Frequency setting input ATT= 10 dB)

< 1.5: 1 (£3.0 GHz) (nominal)
< 2.0:1 (> 1.7 GHz} (nominal) {Only R3465)

*1; The measurement range of frequency error in the extension mode.
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1. R3483/3465 Specifications

Calibration signal output

Connector
Frequency
Impedance
Armplitude

BNC female, Front panel

30 MHz x (1% Freguency reference accuracy)
50 Q (nominal}

-10 dBm £ 0.3 dB

10MHz frequency reference input/output

Connector

Cutput impedance
Output frequency
accuracy

input/output amplitude

range

21.4MHz IF output

Connector
Impedance

421MHz IF output
Connector
Impedance

Video output
Connector

X axis output
Connector
impedance
Amplitude

Y axis output
Connector
Impedance
Amplitude

Z axis output
Connector
Amplitude
During sweep
Blanking

External trigger input
Connector
impedance
Trigger level

Gate input
Connactor
Impedance
Sweep stop
Sweep

BNC female, Rear panel
50 2 (nominal)

10MHz x Frequency reference accuracy

-5 dBm to +5 dBm

BNC female, Rear pansl
50 Q2 (nominal)

BNC female, Rear pans!
50 O (nominal)

VGA(15 pin, female), Rear panel
640 X 480 dot VGA equivalent

BNC female, Rear panal
1 kQ {nominal), DC connection
approx. -5 Vio +5V

BNC female, Rear panel
220 {1 {nominal}
approx. 2 Vin full scale (10dB/DIV)

BNC fernale, Rear panel
TTL leval
High level
Low level

BNC female, Rear panel
10 k{1 (nominal}, DC connection
TTL level

BNC female, Rear panel

10 k@ (nominal)

During low mode at TTL level
During high mode at TTL level

Jan 12/96
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1. R34B3/3465 Specifications

@ Voice output(Demedulation audio) :

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2 W, 8 O (nominal)

® o
GPIB IEEE-488, bus connector, Rear panel
RS-232 D-SUB 9 pin, Rear panel
P-i0 D-SUB 25 pin, Rear panel
EXT-KEY DIN, Front panal

@ Direct print
QOutput with 'ESC/P' or '"HP PCL' command

® Memory card 2 slots, Front panel
Connector JEIDA-Ver 4.0 / PCMCIA 2.0 or more
@ Program loader Option

B General Specifications
@ Temperature and humidity

During operation 0°Cto 50°C
When stored -20°C to 60°C
Relative Humidity B5% or below

@ Power source
During 100VAC operation

Rated Voltage 100 Vo120V
Power consumption 300 VA or below
Frequency 48 Hz to 66 Hz
During 220VAC operation
Rated Voltage 220 Vto 240V
Power consumption 300 VA or below
Frequency 48 Hz to 66 Hz
® Mass R3463 :16.5 kg or below

R3485 :17 kg or below
{Excluding optional blocks, front cover, and accessories)

@® Dimensions Approx. 177 mm (Height} X 350 mm (Width) X 420 mm (Depth)
{Excluding the handle, feet and front cover)

I Options
Option 15 Program loader
Option 73 FM deviation B
Option 75 Constellation '
Option 76 Graphics l
Option 51 GSM added

Option 56 GSMonly | Only R3465
Option 77 (3SM graphics
Cption 08 RX control

May 10/96 11-9*
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In this appendix, you will find a glossary, a menu lists and

list of messages.

CONTENTS
1. Glossary ........................ A2
2. lLevel Scalings A7
3. Menulists ....................... ASB
4. Restrictiononthe ICCard ............ A21
5 ListofMessages .................. A-22
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1.

Glossary

[B]
Bandwidth Accuracy

The bandwidth accuracy of the IF filter is
expressed by the deviation from the nominai
value of the 3dB-lowered point. This
efficiency has almost no effect on
measurement of normal signals of
continuous leval, but it should be taken into
consideration when measuring the level of a
neisa signal.

Bandwidth Switching Accuracy

Several IF filters are used to obtain optimal
resolution (in signal spectrum analysis)
according to the scan width. When switching
from ons IF filter to another while measuring
onea and the same signal, an error is
generated for the difference in loss. This

error defined as the bandwidth switching

accuracy.

o ;

AU N

Figure A-1  Bandwidth Switching Accuracy
[E]

Electromagnetic compatibllity (EMC)

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 somathing. EM| can be caused by
any source of EM energy, such as (iist a
pertinent rew). Modern circuits are designed
to produce as little EM energy as possible,
but since the EM can not be completely
sliminated. the cabinets containing EM-can
not equipment ara shielded to exclude EMI.

[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
linearity of the input signal range. Max gain
compression is 1dB.

[1
IF Bandwidth

The spectrum analyzer uses band pass filter
{BPF} to analyze the frequency components
contained in the input signal. The 3dB
bandwidth of the BPF is calied the IF band
(See Figure A-2(a)).

The BPF characteristics should be set
according to the sweep width and the sweep
speed used for the waveform.

Jan 12/96
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This spectrum analyzer sets the optimal
value according to the sweep width. In
general, smaller bandwidths improve
resolution. Therefore, the resolution of the
spectrum analyzer can be expressed by the
narrowest IF bandwidth {See Figure A-2 (b)).

JdB

\ \

IF bandwidth Resolution
(a) (b}

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 called 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). )

Figure A-2 IF Bandwidth
M]
Maximum Input Level

This is the maximum level allowed for the
input circuit of the spectrum analyzer. The
level can be modified by the input
attenuator.

Maximum Input Sensitivity

This is maximum sensitivity of the spectrum
analyzer to detect signals. The sensitivity is
affected by the noise generated by the
spectrum analyzer itself and depends on the
IF bandwidth. The maximum input sensitivity
is normally expressed as the average noise
ievel in the minimum IF bandwidth of the
spactrum 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

70 dp
AB
/
/
1
(a) (b) 20kHz

Figure A-3 Noise Sideband

if this is expressed in 1Hz bandwidth:
Since the value is -70dB when the
bandwidth is 1kHz, the signals within the
1Hz bandwidth will be lower than this by
about 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.

[O]
Occupied Bandwidth

Modulation causes the frequency spectrum of
an EM signal to spread significantly. The
occupied bandwidth is the portion of the
signals that contains 99% of the total average
power radiated {See Figure A-4).
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1. Glossary

Occupied bandwidth

Amplitude

Fraquency

. Rsfsrance level

A-4

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 detection
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 Level Display Accuracy

When reading the absolute level of an input
signal on the spectrum analyzer, the lavel is
determined by the distance in dB from the
uppermost scale on the scrgen. The level
set for this uppermost scale is called
refarence level.

The reference level is modified by the IF
GAIN key and the input attenuator, and
displayed in dBm or dBp. The absolute
accuracy of this display is the reference
level accuracy.

Figure A-5 Reference Level

Residual FM

The short-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 a 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. Consequently, 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
£0dB width is expressed as the bandwidth

selactivity.

Jan 12/86
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1

60 dB

{b) IF Filter
Selectivity

(a) Separation of
Signals at
Different lavels

Figure A-8  Bandwidth Selectivity
[S]
Spurious Response

This is 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 example shown
Figurea A-7 , the range is from -30dBm to -
70dB. If the input signal level is too great,
the input attenuator is used to decrease the
signal fed to the mixer so that a proper input
fevel can be obtained.

FTTTT7
-10 LFundamenla f ‘ J ]
17T
-20 2nd order
-30 Harmonics
-40 /
2 5 /
2 _20 % y
5 -10F 70 g8 | 4
‘e -g0 /|
= -90 'L
-100 F-3rd order #—
-]10 ] Ha H
Tt i

~60 -40 -20 0 420 dBm
Input level

Figure A-7  Spurious Response

Jan 12/88
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Spurious Signals

Spurious signals are undesired signals that
can interfers with the target signal. Spurious
signals can be divided into several types as
follows:

Higher Harmonic 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 efficiency
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 to the spectrum analyzer.

Nen-higher Harmonic spurlous

This is a spurious signal of a certain
inherent frequency generated by the
spectrum analyzer itself. This is also
called residual responsa.

vl

Voltage Standing Wave Ratio (VSWR)

This is a constant that represents the
impedance matching state. It is expressed as
the ratio 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 refiection factor
and reflection attenuation amount.

In FigureA-8 , the vaiue of signal E, received
at the receiver (spectrum analyzer input) is
identical to that of Ey if Eg is transmitted to
the receiver without impadance mismatching.
i the signal is completely refiected due to
mismatching of the receiver -and returned to
the transmitter, the ratic of reflection, i. e. ,
the reflection factor can be expressed as
follows, assuming ER as the reflected wave
size:

A-5



R3485 SERIES OPERATION MANUAL

1. Glossary

Reflection factor I' = Reflected wave ER
/ Transmitted wave Ee

Return loss {dB) = 20iog ER / Ey [dB}
VSWR = (E; + ERV(Es - ER)

The relationship to the reflection factor will
be:

VSWR = (1+ | T} y(1~ IT 1)

The VEWR will be in the range 1 to =, The
matching state is improved as the value
approaches 1.

{Signal to be Spactrum
measured} analyzer
Transmitter < Receiver
Ep E,
Progressive Raflected
wave wave

Figure A-8 VSWR

[Y]
YIG-tuned Oscillator

This was first reported by Griffiths in 1948,
Garnet ferrites such as YIG (Yttrium-iron
garnet) monocrystal show extremely sharp
electron spin rescnance in the microwave
area, and has a resonance frequency in
proportion to the direct-current magnetic
field applied over a wide fraquency range.
Therefore, YIG crystals can be used for
wide-range electronic tuning, changing the
current exciting the elector magnet that
generates direct current magnetic field. YIG
crystals are used in the locai sweep
generator of the spectrum analyzer and in
other devices such as auto microwave
frequency counters.

A-B

{Z]
Zero Span

The spectrum analyzer sweeps at any
frequency along the horizontal axis as the
time axis but will not sweep in zero span
mode.

May 10/96
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2. Level Scalings

Correspondence betwesn the units: dBm/5002, dBm/75Q, Vims, W/50(, dBx and dBV.
dBm/75Q dav d3m/50 8 dB u Vrms ¥/50Q
— SYrms
— i
~ 130d8m — B ~  500m¥
120dBm —— *10dBY 1 130d8 — [Vras -
} — |
L Z20dBm i  S00mVrms 100mW
] N —  omW
110dBm —— O0dBY - 120dB u |
. +10¢Bm — =
I - — leW
0dbm —— -10dBY L t10dB L - 500 ¢ W
°L 0dBm — — 100nVras
-10dBm —f— -204BY | 10048k — 50mVrms — 100 W
N -10dBm — — — S0uW
-20dBn —— -30dBY T 90dBu - B
1 -20dBm -1 — 10uW
- 40dBY — 10a¥rms ~ SuW
-30dBm —— -40 T s0dBu
1 - 30dBm —) __ Sm¥rms n
“h | = 1 W
-40dBm —f— -50dBV L 70dBu —  500n¥
L -40dBn — =
-504Bm —— - 60dBY - 60dB — ImVras — 100nW
L -50¢8m —| - 50n¥
I — 500mVrms
-60dBm —— -70dBY - 50484 - i~
L -60dBm — P — 10nW
i —  Sn¥
-704Bn —— - 8043V | 40dBu §
L -10d8m — — 100u Yrms -
B — 1n¥W
-80dBm —— -90d8YV - 3048 4 ——~ 50 Vrms
e -80d3m — i
100dRY 0dBV = tVims
~30dBs — ~— 20dB u " 0dBye = 1uVrms
L 0dBm = 1mW
R = 500
— J0u Vrms '

Figure A-9 Level Scalings
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3. Menu Lists

SPECTRUM

_________ b

o

e l

Peak List |

;Peak Search i Channel
: 7 Freq © . Power
Peak List : © Total
Level j . Power
List OFF Average
Fower
return Carrier
Power
return
Sound f .’ : Sound 1
Noise/Hz i 5 dBm/Hz Yolume
more 2/2 BV MKR Pause
: : Time
dBc/Hz Squelch
Noise/Hz Sound OFF
OFF

A-B

‘ Resolution !
' 1kHz :

‘Resolution
¢ 1004z '

- Resolution
© 10Hz '

1Hz

O [

Jan 12/86
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Nov 1/96

OBW

L AVG Times

(o] [OFF)

L

STD/CW

. Parameter —~—
P Setup

FUND

Harmonic
Number

3. Menu Lists

T

Channel . STD/CH
Spacing :
‘ Specified ! User

' Bandwidth

 Parameter ~—— | Manual
. Setup :

Screen i Define—
{ [Full] User
f Graph ?T return
Quit :

Graph

Set

A-g
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3. Menu Lists

RCL
Recall
Register RECE#I1

©  Recall —— : List Recall

: Fil g © Reg/File REG#2

i List é .+ return Recall

. Reg/File | : REGH3

T bevice o T

R hece !

LaJesl T
Recall
REG#5
Recall
on POWER
more 1/2 —

Recall
REGH#1D

Recall
on POWER

May 10/96
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SHIFT

SAVE

RCL

Save : REG1 REG#6
Regisfer @ | oo e
Pereenenaneee Clear Clear
Ciear — REG#? REGET
Register @ ol e
P © Clear Clear
Save %——-——1 : REG#3 REG#8
File D] e e
------------------ Clear Clear
Clear — REG#4 REG#9
File 7 | | St ] e ERERETERES
------------------- Clear Clear
List REG#5 REG#10
Reg/File | | | ‘foerereremmreeesl ] e
----- Device Default Default
evice 1P } P
-L:EZJ-E;QZJ' more 1/2 FJ return
Setup :

Jan 12/96

List i oo
Reg/File Enter
Title
Release i :--rooooeeooooooo
Protect Write
Protect
return e
Select
[tem
Rename
return

Save

3. Menu Lists
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3. Menu Lists

FREQ | (77777777 77=mmmrmmmmoomeooooo ; SPAN
......... lf T S R A I i
S o »
Center !l © Presel - Auto ! Full Span
o Tune | ! Peaking :
Start 5% . Presel ector 5 Manual f Zero Span
0T Bee): Peaking =
------------------- i :......._...-..._.: f e e e ar s Ir R L
Stop i more 2/2 !
'
i !
Ste- S]ZE H :
m'm :
7 Freq !
ffset -1 i
L ON J [OFF ]:} ;
TooTETT T TS 1
! more 1/2 ! H
R !

C L L0dB/DIV
5dB/DIV
2dB/DIV

:Ref Offset | CdBuVemf (X 10 | i 1dB/DIV

L0V [OFF

dBOW | ¢ return | i0.54B/DIV

Note
The menu items enclosed with a long dashed line are displayed on R3465 but not displayed on

R3483.

A-12 Jan 12/96
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T 3. Menu Lists
SWEEP l
Sweep o0 % Free Run EGated Sweep‘e
Mode : : Do Do ‘
Trigger —— Middle Line 3 Wlndovu SWP ;Gated SWp
Source | ! P m m (LON j [ OFF J.
Trigger —— Y ¥ 1 VYideo 5 :' return :' " Gate Source
Level : Do Pl : . IF Signal
return i i Ext | ' Gate Source
S ' . EXT Gate in
! Slope ‘ Gate Source
T+ [Z] : EXT Trigger:
f’G'z{t'é"Sbljf?c'é'f
return E Slope 5
) return
SWP T Bw |
| SWP Time . RBW © AT Auto |
AT GeLT: o CATD) (R + [AUT0] (L ] M

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

?i ¢ return

ﬂﬂr'\
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3. Menu Lists

FORMAT

Trace
Detector

: Di;p]ay :
: ine .
L0 [OF )

1

Store B
""" Viewd ||| Views
Bk s || Black B
e Hold A || Trace s
""" won Trace Hath —
Traces —

Edit

i Line

Limit Line

5 2 ;
[ON ) O )

l to 2

Line

Jan 12/96
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3. Menu Lists

WINDOW
l —T i
éMeasuring : POS : Y Window
Window | WIOTH WIDTH L ON_§ [OFF
Zoom  —— Reset Reset POS
WIDTH
F/T — return return , C(i{l;prlkeerto 5
_________________________________________________________
Screen . return
Reset
INPUT —1
Offset : Correction : I}T\?SDE[;;T :
5 OVERWRT
Correction Correction — Cursor
Factor Edit Change
return Delete
Line
Table
Init
refurn
A-15
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3. Menu Lists

MARKER
ON J
Normal MKR :  Multi MKR : ‘Next Peak | | :  Peak |
‘ Set : Delta ¥
belta MKR MKR List Next Peak Search
Left Me) [Low!
Slg Track E Peak LlSt MKR OFF Next Peak return
‘[_ON ] [OFF Level Right
Peak = | iPeak List “Active MKR Min Peak more 2/2
; Freg : :
Multi MKR — IEMLIHI MI\R Reset MKR Next Min
: OFF
MKR OFF return Cont Peak
L0 (O
more 1/3 more £/2 L
 Marker=> XA . MKR=0CF | : Delta =>CF
Down
" Fixed MKR : xdB MKR=>Ref Delta=
m [OFF ] Left CF Step
XdB Down X MKR=>Harm MKR=>
Right . MKR Step
l/De ta MKR Disp %%f MKR= Pelta=>
O m DS CF Step MKR Step
 MKR Step : | | Trace MKR i ' Count Down | Delta=> return
 [AUTO] ME Move [N [(OFF) ¢ Span
Disp Level : more 3/3 return return. more 2/2
more 2/3 —I more 1/2 —
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3. Menu Lists

TRNSIENT J
éH‘ave Form éAuto Level Left Souirce ?Free Run

Trlgger P Set ' ‘ P D

Spectrum © © Trigger -4 . Center | L 20K § ?Video

. BW/ACP/SP | | Source

Power i Trigger — | i X% i MWiddle | :IF Signal
N H Level N B M Lo

EModuiationE ETr[gger
. Accuracy ©  © Position

Transfer { Display — i return ¢ ' return |} Slope

.ERate/Data Control El IZ]
STD lext Lme —‘ return
Quit

‘Limit Line : ! Copy Table ! | Limit Line! | T-Zoom
b EBdit olte2 102k
CPass/Railh | D gt b doan T

: : . Input
Judgement Copy Table : | riyeery |1 [has )
CONCOFE): | 2tol Y roumr)

Shift i Table !¢ Cursor ::  Quit

X33 | i[5 (6. : Change

: L'"‘”L”‘e F return ' ! Delete

o | i Line

;'t{mI(Iihé'ﬁ """""""""" ;'"’;ég;g'“'f

wjual L

. Copy Table— ‘- retorn :
return
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3. Menu Lists

TRNSIENT

EWave Form
Trigger @ |

© Spectrum
§OBW/ACP/SP§

" Moduiatio
¢ Accuracy

: Transfer
' Rate/Data

— | |
_________ | O I S A S S
Spectrum S Auto Level - - Auto Level ; @ Auto Level :
§ : Set : Set : Set
OBW e | Moce CAVG Times ¢ Quit
| - [FREQ: TIME! - [ ON ] [OFF
ACP ) AVG Tines Quit
,,,,,,,,,,,,,,,,,, Loy oeel =
Spurious — Quit
IN-Band
Spurious
return
.————_—____] r_____i
Eitended : ; Auto Levelg ; Freq Table .
Span . Set N EIVEIRE]
Quit Tripger ' Save

- ¢ JAUTO! {EXT !

Edit

%Freq Tabie:
: Load
" Freg Table

_laput_

© TINSERT]

Delete
Line
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Jan 12/96

- 3. Menu Lists
TRNSIENT ,
ST 1 PSR SRS ST SR I T
- Wave Form ! f f cAvto Level © : Auto Level ' : Antenna — . Auto Level
. Trigger % | : Set Set i Power S Set
B | | .............. e R A E R TR A LT,
. Spectrum Pl - AVG Times © ©AVG Times © : Carrier — : AVG Times
- (BB/ACP/SP f J 'LON_ IQFF! [ON ! [DFF.: | OFF Power : | ‘[N [OFE
| | e e
Power — f : Quit C Quit return Quit
,,,,, U S SR S
: : !
“Modulation -
. Accuracy
. Transfer
;Rate/Dala f ; )
STD ;———-J f return f Trigger ;
: é AUTO! | EXT |
_; ......................................... ékf‘f?fﬁfﬁi
S Slope
e
AVG Times
, Oy ] [DEE:
Quit
A-189



R3465 SERIES OPERATION MANUAL

3. Menu Lists

SHIFT CAL
i \“I \T\
- - ]
| N
........ TR B
Cal All - ; laput Alt
Total Gain? a
CA 1
Each Item § “Switching
Freq Corr
0N OFF ;: Linearity
© Cal Corr S Amplitude
‘[ON_] [OFF 3
Cal Sig
Level

CAL =

A-20

—memmmememn,

iy

SHIFT CONFIG
 am U oeapy |
|- | - {0y )

r______________J
|
Printer ‘
Flotter
File

Copy
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4. Restriction 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 attribute memories in them or the
cards that have the information of the attribute 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.

[l Usable Cards

® SRAM Card
It is permitted to be handled as a floppy disk device.

Il Nonusable Cards

)

Jan 12/98

JEIDA 4.0 (PCMCIA 2.0} or higher and have capacity 64KB or larger.

Work with both of that with attribute memory and that without attribute

memory.

Deat with the cards that have no attribute 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
memory without single partition/fECC (Error Check Cord).

Deal with the cards that have only the level1 device information as the

attribute information as beiow.

- Write/Read-out/(Physical/L ogical) Format enable

- It is dealt with as the sector placed at the head of the common
memory without single partition/ECC (Error Check Cord).

Deal with the cards that have up o 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 to write.
Without ECC: Read-out/Write/logical format enable
With ECC: Only Read-out enable
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 basic DOS partition.)

EPROM card/Flash memory card

Independent on With attribute memory/Without atiribute memary.
DRAM card

VO card

A-21



R3465 SERIES OPERATION MANUAL

5. List of Messages

Massage Explanation Error No.

Sound demodulation is working, Sound demodulation is working. 1
Please turn off the Sound mode.

[CW 1/2]
Vertical scale is Linear mode. Vertical scale is set in the Linear moda. 2
Piease select any dB/div scale.

[Level->dB/div]
Preselector is been tuning. Preselectar is been tuning. 3
Please select Manual Peaking.

[Freq 2/2]
This parameter is fixed whiie. This parameter is not be able o be 4
Preselector Peaking. changed while Preselector Peaking.

[Freq 2/2}
Span is set 0 Hz. It is set in Zero Span. 5
Please change a span.
OBW, ACP or HARM is working. Standards measurement is in execution. 6
Please quit the measura,
Blank trace is selected. it is not able to be executed because it is 7
Please selact Write mode. set in Blank trace.

[Format->Trace A
Not available on baseband freq. It is not able to be executed on Baseband . B
Plaase move marker and executa. frequency.
Power Measure is working, Power Measure is working. 8
Please turn off each 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 possibie to select because 12
Noise/Hz is been working. Noise/Hz is been working.

May 10/96
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5. List of Messages

May 10/96

Massage Explana}ion Error No.

Counter is working. Counter is working. 13
Please turn off the Counter.

[CW 1/2]
AMKR is not active. Tha delta marker is not active. 14
Please activate the AMKR,

[Marker 1/3]
Not available in Multi Screen. It is not able to be executed in Multi 17
Please reset Multi Screen mode. Screen mode,

[Window 1/1)
View or Blank trace is selected. 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
Please salect 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 scafe 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 Set Up]
Calcufated power is out of range. The calculated power is out of range. 25
Edit table is opened. It is not able to be axecuted in the Edit 26
Please returm to execute menu. mode.
Frequency table is ermpty. There are no table data. - 27
Please edit a table and execute.
Calibration signal was not detected. There is no CAL signal, 28
Please check CAL OUT signal.
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5. List of Messages
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Massage Explanation Error No.
Trace Average is working. Trace average is working. 35
Pleass turn Average off.
[Format-> Trace A]
Not available in Freg. ACP mode. Cannot execute in Freq. ACP mode. 40
Trace Point is set to 501. Trace 501 Point mode is set. 41
Please change mode to 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. measurement,
Attenuator is MANUAL mode Attenuator is set to the MANUAL mode. 44
Please select AUTO made. 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.
Muttiple Sync Word was detected. Plural Sync Words were detected. 202
Invalid Sync Word and no margin for As there's no margin for filtering in trigger 203
filtering. position and ‘Sync Word can be detected
only one, slot cannot be recognized.
Trigger occurs in a slot. Trigger is in a siot. 204
Printer is not ready. It is not able to be printed. Pisase check 300"
Please check a printer setting. the printer setting.
Printer cable problem. 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 303"
Plotter is not active. does not operate.
INPUT ATT: It is & failure of the Calibration. 400
Calibration failure.
May 10/96
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5. List of Messages

Massage Explanation Error No.

IF STEP AMP: It is a failure of the Calibration. 401
Calibration failure.

LOG LINEARITY: It is a failure 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
Calibration failure.

Calibration data is not enough. it is not able to be executed becauss the 406
Please exscute CAL ALL. calibration data is not enough.

HS ADC: It is a failure of the Calibration. 407
_Calibration failure.

MOD DSP: It is a failure of the Calibration. 408
Calibration faiture.

NORMAL ADC: It is a fatlure of the Calibration. 408
Calibration failure.

llegal parameters. The specified parametars are illegal. 600
ltegal fite or device name. The file or device name is illegal. 601
Software version unmatched. Software version is unmatched. 602
Cannot format a device. {Note) The memory card not enough is not able 603

to be initialized.
Cannot rename a file in RAM disk. The file name in RAM disk cannot be 604
changed.

Broken saved block data. The saved data is broken. 605
Device already exists. The device already exists. 606
Device not found. There are no devices. 607
Device not ready. The device cannot be referred. 608
Directory not found. There are no directories. 609
File already exists. The file already exists. ~ 610

Note:

If the connection of memory card is bad, try format again after the insertion and extraction of

it.

Nov 1/96
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5. List of Messages

Massage Explanation Error No.
File not found. There are no files. 611
Invalid BPB. BPB is invalid. The card needs to be B12
Please format a card. initialized.
Cannot delete a file. It is not able to be deleted because it is a 613
(read-only file) read-only fite.
No disk space. Card/Disk capacity is full. 614
Read-only file. It is the read-only file. B15
Read-only media. It is the read-only media. 616
Read-only volums. The card is in the write protection. 617
invalid boot sector signature, The boot sector signature cannot be B18
recognized.

CRC error. CRC error occurred. 619
File or register empty. It is impossible to recall a file or a register 634

' that is empty.
Any troubls in DSP or AD module. DSP or AD module has some trouble. 620
Broken Freg-Correction data. An error of the frequency characteristic 621*

Please report to gualified service person. correction data occurred,

Handshake error occurred to TBC. A handshake error occurrad. g22*
Please report to qualified service person.

Handshake error occurred to DSP. A handshake error occurred. 623"
Please report to qualified service person.

Cannot detect Mod. DSP board. Connaction error has occurred. 624
Please report to qualified service person.

Time Qut | Trigger is not detected. 700
No Trigger detected.

System Error. Cannot allocate memory space. 7071

Cannot aliocate memory.

Input level is out of range. - Input level is out of allowable rangs. 702
Please check Reference level.

Burst signal is not detected. Burst signal cannot be detected. 703

Please check Burst length.
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5. List of Messages

Massage

Explanation

Error No.

Cannot demodulate.

Cannot demodulate.

704

Sync Word is not detected.
please check STD menu.

Sync Word cannot be detected.

705

Sync Word 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

Please set BURST in 5TD menu.

Signal Type is set to CONTINUQOUS.

Continuous wave was detected.

709

Link Type is set to VOX.
Cannot measure VOX signal,

VOX type cannot be measured.

710

The last process is in progress.

The process in progress becomes to be
the last one by pressing STOP key.

800

Auto Leval completed |

Auto level completed.

801

Auto Level failed |

Auto level failed.

802

Note : It is possible to read error numbers by using the GPIB query, "ERRNO?", but
impossible to read codes marked by (*).

May 10/96
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AY Setting ...,
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1dB gain compression .. ......
10MHz frequency reference
inputoutput ... ..o,
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42IMHz IFoutput .. .........

ACP .. ... ... .
Amplitude Accuracy .........
Ampiitude Condition for

Next Peak Search ", .. ........
Amplitude Range ...........
Ampilitude resolution .........
AM signal measured on time
domain ..................
AM signal measured on freguency
domain ..................
Analog Demodulation .. ... ...
Average display noise level
Average power of TRANSIENT
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[B]
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(C]
Calibration ... .............
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(30MHz) .................
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Explanation of ACP (Adjacent
Channels Leakage Power) Key
Explanation of Center Frequancy
Menu ....................
Explanation of communication
systemsetup ..............
Exptanation of Detector
MedeMenu ...............
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
tevelMenu ...............
Explanation of START Lamp
Explanation of Swesap
ModeMenu ...............
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

7-52
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7-81

7-25

7-43

7-26
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7-49

7-7
7-46

7-42
7-45

7-44
11-8
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7-56

7-62
7-18

Gateinput .. ........ ... . ..
Gated Sweep . .............
General Specifications
Generating response data . .. ..
Go To Local (GTL) ..........
GPIB ..... . ... ..
GPIB code of TRANSIENT mode

GPIB Interface Functions ... ...
GPIBSetup ...,

[H]
HARMONICS (higher harmonics)
measuring function .. .. ... ...
Header
High speed measurement in
TRANSIENT mode .. ........
How to Back up the
Memory Card ... ...........
How to Call from the Memory
Card (Recall Function)
How to Exchange the Battery ...
How to Initialize the
Memory Card ..............
How to obtain m when FM
modulation index m is small
How to Store into the Memory
Card {Save Function)

VO
WO oftracedata ............
IF gain error

(After self-calibration)
tF Section
IN-Band spurious screen ... ...
Initialization
Initial power-on .. ... ... ... ..
Input Attenuator (ATT)
input attenuator range ... ... ..
Input attenuator switching

arror ..., e et a v e s s e
Input buffer
Input Frequencies 1.7 GHz

and Above ................

11-9
8-54

11-5
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7-76
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Input Key .................
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Memory Card ..............
Installation ................

tabel Function .............
Labeling Procedure ..........
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Local Lockout (LLO) .........
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Marker — (Marker to} ........
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mode ....................
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antennapower ...,........,
Measurement of
leakage power ........... ..
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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 1:  Whole explanation for R3465
® Part 2: Periormance test (Calibration)
Applicable instruments are the R3465, R3272, R3263 and R3463.
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1.1 Introductory Description and UUT Performance Reguirements

1. PERFORMANCE TEST (CALIBRATION)

1.1 Introductory Description and UUT Performance Reqguirements

This procedure describes the performancs 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 B5% or less
UUT Warm-up/Stabilization period requirements  : 60 minutes
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1.1 Infroductory Description and UUT Performance Reguirements

Table 1-1  UUT Performance Requirements {1 of 8)

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
reference frequency

Accuracy.
Span Accuracy: for measurement.
Span>5 MHz + 4%
Span=5 MHz + 1%
Marker Frequency Counter Accuracy:
< * [(Marker Fraquency X Frequency Reference
Accuracy) + (5 Hz X N) + 1L3D)
Frequency Frequency: <1% 107 fyear The frequency of CAL
Referance Output <2X1078/day OUT signal locked to
Accuracy. the internat 10 MHz
reference is measured
with the counter.
Noise Sidebands |{f=3 GHz: Goeod notse sideband

10 kHz offset< — 100 dBe/Hz
100 kHz offset< — 110 dBc/Hz

f>3 GHz:
10 kHz offset<(—98 + 20 log N) dBe/Hz
100 kHz offset <{— 108 + 20 logh) dBc/Hz

signals are inpuf for
rmeasurement.

Frequency Span | Linear Span: Signals at two
Accuracy < +4% (Span>5 MHz) frequencies according
< +1% (Span=5 MHz) to each span are input
' to measure the
ditference between
the frequencies.
Resolution Range Accuracy: CAL OUT signals are
Bandwidth 300 Hz to 3 MHz, 5MHz; 1, 3, 10 sequence input for
Accuracy and +20% 1kHz to 1 MHz measurement.
Selectivity +30% 300 Hz, 3 MHz, 5MHz

Selectivity :
<15:1 300 Hz to 5 MHz
Resolution Bandwidth
Resoclution Bandwidth

5 MHz (50 dB/3 dB)
300 Hz 1o 3 MHz  —
(60 dB/3 dB)

1.2
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1.1 introductory Description and UUT Performance Reguirements

Table 1-1  UUT Performance Requirements (2 of 6)

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

6. Resolution 300 Hz to 3 MHz RBW: CAL QUT signals are
Bandwidth < +0.3 dB (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
Level

fiker)

R34865:
~70 dBm 10 kHz
-~ 80 dBm 100 kHz

—{115—1.55{{GHz)} dBm
1 MHz to 3.0 GHz

— 115 dBm 1.7 GHz to 7.0 GHz
—115 dBm 6.9 GHz to 8.0 GH=z

R3272:
—70 dBm 10 kHz
— 80 dBm 100 kHz

—{115—1.55{(GHz)} dBm

i MHz to 3.1 GHz
—~ 110 dBm 3.0 GHz to 7.5 GHz
—103 dBm 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 kMHz

—{115—1.55{(GHz)} dBm
1 MHz to 3.0 GHz

average noise level at
each frequency is
measured,
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1.1 Introductory Description and UUT Performance Requirements

Table 1-1 UUT Performance Requirements {3 of &)

tnit-Under-Test
(UUT) Performance Specifications Test Method
Parameter/Function
8. Gain Compression — 5 dBm mixer input level > 10 MHz Two signals are input
(1 dB) simultaneously to
measure the level at
which one of the
signals is lowered by
1dB.
9. Residual {no signal at input, 0 dB input Attenuator, 50 Q No signal is input and
Respanse terminaticn) the test is terminated
R3485: at 50 {1.
< —100 dBm | 1 MHz to 3.0 GHz
< —90 dBm | 300 kHz to 8.0 GHz
R3272:
< —100 dBm l 1 MHz to 3.0 GHz
< —90 dBm ] 300 kHz to 26.5 GHz
R3263/3463:
<—100 dBm | 1 MHz to0 3.0 GHz
< —90 dBm ] 300 kHz 10 3.0 GHz
10. Second Harmonic | R3465: The lowpass filter is
Distortion . connected to the SG
frequency range mixer level
output for
< —70 dBc 10 MHz to 3.0 GHz —30 dBm | Mmeasurement.
< —80 dBc >1.7 GHz —10 dBm
R3272:
frequency range mixer leve!
< —-70dBc 10 MHz to 3.0 GHz —30 dBm
< -—-100 dBc >3.0 GHz —10 dBm
R3263/3463: _
- frequency range mixer level
< —-70dBc 10 MHz to 3.0 GHz —30 dBm
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1.1 Introductory Description and UUT Performance Requirements

Table 1-1

UUT Performance Requirements (4 of )

Unit-Under-Test
{UUT)
Parameter/Function

Performance Specifications

Test Method

11. Third Order
Interrnodulation

Separation:

12.5 kHz

Resolution bandwidth: 300 Hz

Two neighboring
signals are input
simultaneously for

Distortion Video bandwidth: 3 Hz or less
measurement.
R3485:
frequency range mixer level
< —75dBc | 10 MHz t0 3.0 GHz —30 dBm
< ~75 dBc >1.7 GHz —-30 dBm
R3272:
frequency range mixer level
<-—75dBc | 10 MHz t0 3.0 GHz —30 dBm
< —75dBc >3.0 GHz —30 dBm
R3263/3463:
I frequency range I mixer level
<~75dBc | 10 MHz 1o 3.0 GHz | —3008m
12. Image, Multiple, R3465: Signals allowing

Out of Band
Response

< —70 dBc (10 MHz to 8 GHz)

R3272:

< —~70 dBg (10 MHz {0 18 GHz)
< —60 dBc (10 MHz to 23 GHz)
< ~50 dBc (10 MHz to 26.5 GHz)

R3263/3463:

< —70dBc (10 MHz to 3 GHz)

image, muitiple and
out of band response
as against the center
frequency are input
for measurement.
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1.1 introductory Description and UUT Performance Requirements

Table 1-1

UUT Performance Requirements (5 of 6)

Unit-Under-Test
(LUUT)
Parameter/Function

Performance Specifications

Test Method

13. Frequency

10 dB input attenuator

The signal level of SG

Response R3485: at a certain level on
+1.5dB 9 kHz 10 3.0 GHz the screen is
+1.0dB 50 MHz to 3.0 GHz measured at each
+1.5dB 1.7 GHz to 7.0 GHz frequency with the
+1.5dB 6.9 GHz to 8 GHz power meter.
Fregquency Response Referenced to CAL Signal:

+3dB S kHz to 8 GHz
R3272:
© #1.5dB 9 kHz to 3.1 GHz
+1.0dB 50 MHz to 3.1 GHz
+1.5dB 3.0 GHz to 7.5 GHz
+3.5dB 7.4 GHz to 15.4 GHz
4.0 dB 15.4 GHz t0 23.3 GHz
+4.0 dB 23 GHz to 26.5 GHz
Frequency Response Referenced to CAL Signal:
+5dB 9 kHz to 26.5 GHz
R3263/3463:
+1.5dB 9 kHz to 3.0 GHz
+1.0dB 50 MHz to 3.0 GHz
Frequency Response Referenced 1o CAL Signal:
+2dB 9 kHz to 3.0 GHz
14, IF Gain (atter automatic calibration) The REF level is
Uncertainty +0.5dB 0 dBmio —50 dBm raised while lowering

the signal leve! with
the SG to measure
the error.

15. Scale Fidelity

(after automatic calibration)
Log:
$0.2dB/1 dB, +1dB/10dB, +1.5dB/80 dB

Linear:
1 15% of reference leve! (within 8 Div)

Input signal is lowered
with the SG for
measurement.

1-6
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1.1 introductory Descriptfon and UUT Performance Requirements

Table 1-1 UUT Performance Requirements (6 of 6)

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

16. Input Attenuator
Accuracy

(20 dB to 70 dB settings referenced to 10 dB)
R3465:

+1.1 dB/10 dB step, 2.0 dB max,

9 kHz to 8 GHz

Raz72:
+ 1.1 dB/10 dB step, 2.0 dB max,
9 kHz to 12.4 GHz
+ 1.3 dB/10 dB step, 2.5 dB max,
12.4 GHz to 18 GHz
+ 1.8 dB/10 dB step, 3.5 dB max
18 GHz 1o 26.5 GHz

R3263/3463:
+ 1.1 dB/10 dB step, 2.0 dB max,
9 kHz to 3.0 GHz

Signal at a frequency
is input and measured
with the internal
attenuator.

17. Calibration
Amplitude
Accuracy

Amplitude: —10 dBm +0.3 dB

CAL OUT signals are
measured with the
power meter.
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1.2 Measurement Standards and Support Test Equipment Periormance Reguirement

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 required in the Test Procedure (TP) process.

The MUS is developed through uncertainty analysis and is calculated through assignment of a
defines and documented uncertainty/accuracy ratic 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 a measurement specialist in the evaluation of existing or
selection of aliernate 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 cenditions listed in Section
1.2. If other equipment is substituted, the information and instructions must be interpreted
and revised accordingly.

MS and SM&TE Environmental Range : Temperature : 18°C to 28°C
Relative Humidity :  30% to 70%
MS and SM&TE Warm-up/Stabilization Period Requirements  : 80 minutes
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1.2 Measurement Standards and Support Test Eguipment Performance Reqguirement

Table -2 Measurement Standards (MS) Performance Requirements

Equipment Generic
Narne (Quality)

Frequency Standard

Synthesized Sweeper

Frequency Counter

Synthesized Signal
Generator

Power Meter

Power Sensor

Synthesized Sweeper

Synthesized Level
Generator

"]
Minimum-Use-Specifications Note
Output Frequency : 10 MHz
Stability 1 5x10710/day
Output Impedance : about 50 Q
Output Voltage » 1 Vpp or more
Frequency Range T 10 MHz to 18 GHz SG1
Frequency Accuracy (CW): 3 X 107 8/day
Power Level Range : —20dBmto +15 dBm
Freguency Range : 10 Hz to 120 MHz
Gate Time : 10s
Number of Digits Displayed : B digits
Input Voltage Range : 25 mVrms to 500 mVims
Frequency Range : 10 MHz to 4 GHz sSG2
Residual SS8 Phase Noise:
1 kHz offset < —115 dBc/Hz
10 kHz offset < — 125 dBc/Hz
100 kHz offset < — 130 dBc/Hz
Power Level Range: —20 dBm to + 10 dBm
Accuracy : 20.02 dB (dB Relative Mode)
Frequency Range : 50 MHz to 25.5 GHz Sensor 1
Power Range. 11 W to 100 mW
Maximum SWR : 1.25 (26.5 GHz)
Frequency Range : 10 MHz to 18 GHz Sensor 2
Power Range 1 Wito 10 mW
Frequency Range : 10MHz to 26.5 GHz 5G3
Power Level Range: —20 dBm to + 10 dBm
Frequency Range 30 MHz SG4
Power Level Range -60dBm to + 10dBm
Absolute Leve! Accuracy :+0.2 dB
1.9 Sep 20'98
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1.2 _Measurement Standards and Support Test Equipment Performance Reguiremernt

Tabie 1-3 Support Measuring & Test Equipment {M&TE) Performance Requirements

Eguipment Generic
Name (Quality}

Adapter

50 Q0 Termination

20dB Fixed, 3dB
Fixed Attenuator

Power Splitter

Low-pass Filter

Power Divider

Cable

Minimum-Use-Specifications Note
Type N(m)} to BNC{f}
Type N(m) to SMA[f)
SMAm) to SMA(mM)
Typs N(f) to BNC(m)
SMA
Frequency Range :DC to 26.5 GHz
Connector : BMA(m), SMA(f)
Frequency Range : 10 MHz to 26.5 GHz
Insertion Loss 1 6 dB (nominal)
Cutolf Frequency :2.2 GHz
Rejection at 3 GHz : >40 dB
Rejection at 3.8 GHz: >80 dB
Frequency Range :2 MHzto 2 GHz Civider 1
isolation 1 >20dB
Frequency Range :2 GHz 1o 4 GHz Divider 2
Isolation :>20dB
Frequency Range :DC to 26.5 GHz
Maximum SWR : <1.45 GHz at 26.5 GHz
Length ; about 70 cm
Connector : SMA(m) both ends
Length - 1580 cm
Connector : BNC(m) both ends
Length :10cm
Connector : BNC{m) both ends
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1.3 Preliminary Operations

1.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer’s power supply cord is plugged into a 3-hole grounded
outlet or 2-hole outiet with grounded adapter. You can be fatally shocked if you fail to foliow
this rule.

Do not touch live circuits when calibrating instrument.

(1) Review this entire procedure before starting calibration procedure.

(2)  Always confirm that the POWER switch is OFF before connecting the power cable to the AC
line.
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1.4 Performance Test Process

1.4 Performance Test Process

1.4.1  Accuracy of Frequency Readout and Frequency Counter Marker

o SPECIFICATION

Frequency Readout Accuracy < *[(Frequency reading X Frequency Reference Accuracy)
+(Span X Span Accuracy) + {0.15 X RES.BW) + 10 Hz]

Span Accuracy: Span > 5MHz hd
Span = 5MHz *

4%
1%
Marker Frequency Counter Accuracy <  [(Marker Frequency X Frequency Reference

Accuracy}
+ (5 HzXN) + 1 L8D]

* RELATED ADJUSTMENT
YTO Adjustment
10 MHz Frequency Reference Adjustment

o DESCRIPTION
The accuracy, of the R3465/3272/3263/3463 frequency readout and frequency counter marker

is tested with an input signai of known frequency.

SYNTHESIZED R3465/3272/3263/3463
FREQUENCY SWEEPER |_—1 r—]
STANDARD

D @ | O [ ?

O 10 MHz T RFIN
EXT RF OUT
Ref. IN

BNC SMA CABLE
CABLE

Figure 1-1  Frequency Readout and Frequency Counter Marker Accuracy Test Setup

e EQUIPMENT
Freguency Standard
Synthesized Sweeper (SG3)

Cables:
SMA, 70 cm
BNC, 150 cm
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1.4 Performance Test Process

PROCEDURE

{1} Connect the equipment as shown in Figure 1-1

[Frequency Readout Accuracy]

PRESET
(2) Press the INSTRUMENT :’ key on the 8G3. Set the SG3 controls as follows:

CW 1.5 GHz
Powarlevel . ....... .. ............... —10 dBm
Frequency Reference .................. EXT (Rear Panel)
SMIFT PRESET
(3) On the R3465/3272/3263/3463, press the I — Iand keys and set the
controls as follows:
Center Frequency .. ................... 1.5 GHz
Span ... 5 MHz
| it L et ]
| more t2 1 l Preselector 1
{4y For theGI:3465. press S i and Ii76] oal! keys 1o set the preselector
to 3.0 z.

(5) On the R3465/3272/3263/3463, press the [sact]key. Record the MKR frequency on
Table 1-4 as the Actual Marker Reading. The reading shouid be within the limits shown.

{6) Repeat step (5) for all the frequency and span combinations listed in Table 1-4. Paak
the R3465/3272 preselector for and set the Analyzer and the SG3 key to
frequencies of 5 GHz and above.

[Frequency Counter Marker Accuracy]

(7) Setthe key of the R3465/3272/3263/3463 to 5 MHz.

T r a
Presel
Press the - I Counter l| : reseectm: and ]ﬁumer .keys 10 set the counter to
ON B L [oFE];

{8) Key in the 5(G3 frequencies and the R3465/3272/3263/3463 center as indicated in
Table 1-5. For each pair of setlings, press the key and record the MKR
frequency at each point in Table 1-5.

The marker readings should be within the limits shown.-
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1.4 Performance Test Process

Table 1-4 Frequency Readout Accuracy

SGE3 R3465/3272/3263/3463 A Marker Reading
Frequency Span Center Min. Actual Max.
(GHz) pa Frequency (GHz) (GHz) (GHz)
1.5 1 MHz 1.5 GHz 1.498988 1.500012
1.5 10 MHz 1.5 GHz 1.49958 1.50042
1.5 50 MHz 1.5 GHz 1.49784 1.50215
1.5 100 MHz 1.5 GHz 1.4958 1.5042
1.5 2 GHz 1.5 GHz 1.419 1.580
<CR3465/3272 ONLY >
5 1 MHz 5 GHz 4.999987 5.000013
5 10 MHz 5 GHz 4.99958 5.00042
5 50 MHz 5 GHz 4.89784 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 10.999987 11.000013
11 10 MHz 11 GHz 10.93958 11.00042
1 50 MHz 11 GHz 10.99784 11.00218
11 100 MHz 11 GHz 10.9958 11.0042
1 2 GHz 11 GHz 10.919 11.081
18 1 MHz 18 GHz 17.999986 18.000014
18 10 MHz 18 GHz 17.99958 18.00042
18 50 MHz 18 GHz 17.99784 18.00216
18 100 MHz 18 GHz 17.9958 18.0042
18 2 GHz 18 GHz 17.5818 18.081
Table 1-5 Frequency Counter Marker Accuracy
5GE3 R34B5/3272/3263/3463 Marker Frequency
Frequency | Center Frequency
(GHz) {(GHz) Min.(GHz) Actual(GHz) Max.(GHz)
1.5 1.5 1.499933844 1.500000156

< R3465/3272 ONLY >

5 5 4.899939494 5.000000506
<CR3272 ONLY >

1 11 10.999998889 - 11.000001111

18 18 17.999988184 18.000001816
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1.4 Performance Test Process

1.4.2  Frequency Reference Output Accuracy

e SPECIFICATION
Frequency: <1x107/year, <2 X 10-8/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 OUTPUT signal. The CAL OUTPUT signal is referenced to the 10 MHz

reference.
FREQUENCY R3465/3272/3253/3463
FREQUENCY COUNTER
STANDRARD
=N O, = )
O e 7 e oo CAL OUT
1 z~120MHz
l ’ ﬁ\.Tp%T INPUT
10MHz BNC CABLE
OUTPUT

Figure 1-2 Frequency Reference Accuracy Test Setup

e EQUIPMENT
Freguency Counter
Freguency Standard

Cables:
BNC, 150 cm {Two required)
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1.4 Performance Test Process

* PROCEDURE
(1) Connect the equipment as shown in Figure 1-2.

(2) Set the Freguency counter controls as foliows:

FREQUENCY STD SWITCH (Rear Panel) .......... EXT
GATETIME . ., 10 sec
HIFT PRESET
(3) Pressthe | ™ |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 1o settle down,

(5) Read the frequency counter display. The frequency should be within the foliowing
fimits:

(2)"9.88999970 = =< (2)0.0000030
* The counter can display oniy eight digits.
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1.4 _Performance Test Process

1.4.3 Noise Sidehands

e SPECIFICATION
Noise Sidebands:

Ofiset f <3.0GHz f>3.0 GHz
10 kHz < —100 dBc/Hz < (—98 +20 logN) dBc/Hz
100 kHz < —110 dBeMHz < (—108 +20 logN) dBc/Hz

& RELATED ADJUSTMENT
There is no retated adjustment procedure for this performance test.

s DESCRIPTION
The noise sidebands of a 1.5 GHz and 3.5 GHz, ~ 10 dBm signal are measured at an offset of

10 kHz and 100 kHz from the carrier,

BNC CABLE SYNTHESIZED SIGNAL
RA4B5A272/326319 463{ 10 MHz REF INOUT 10 MHz REFIN] GENERATOR

.

O
o | RFOUT

o - T JRFIN

N, SMA CABLE

Figure 1-3 Noise Sidebands Test Setup
e EQUIPMENT:  Synthesized Signal Generator (SG2)

Cabies: BNC, 150 cm
SMA, 70cm
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1.4 Performance Test Process

¢ PROCEDURE

{1)
(2)

(3)

(4)

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 PREGET
Press the| == [ and keys on the R3465/3272/3263/3463.

Press [ rrea | [1 ][] [s]and [arz | keys.

Since the measurement is made for each of 10 kHz and 100 kHz offset frequency, set

the span frequency to 2.5 times each offset frequency, or 25 kHz and 250 kHz. Keep

other settings unchanged.

Operate keys on the R3465/3272/3263/3463 as foliows to measure noise sidebands of
each offset frequency. The measurement procedure for 100 kHz offset frequancy is
explained here, and the procedure is applicable for 10 kHz offset frequency.

Set the span corresponding to offset.

Press the key.

| S 1 r 7 r 1
Press the , : more 1/2 : , '| NOISE/ :and : dBe/Hz : keys.
| S 1 [l 4 Lo Kt

Press I] ,E]E and keys to set each offset frequency.

Press the reference level by 20 dB and perform averaging for about 20 samples.  After
averaging, read the marker level and writs it down in Table 1-6.

For the R3465/3272, measure noise sidebands with the center frequency at 3.5 GHz,
and Table 1-6 is completed.

Table 1-6 Noise Sidebands

Offset CF 1.5 GHz CF 3.5 GHz

&Hz) | Actual (dBe/Hz) | Max. (dBoHz) | Actual (dBe/Hz) | Max. (@BcoHz)
10 —100 —98
100 —110 - 108
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1.4 Performance Test Process

1.4.4  Freguency Span Accuracy

* SPECIFICATION
< % 4% of actual frequency separation (SPAN > 5 MHz) .
< t 1% of actual frequency separation (SPAN < 5 MHz)

® RELATED ADJUSTMENT
Span adjustment,

& DESCRIPTION

Set the signal frequency twice with the synthesized sweeper and measure the difference
between signal frequencigs with the analyzer.

Check the span accuracy using the signal frequency difference measured with the

A MARKER function.

FREQ. '
SYNTHESIZED STD IN  R3465/3272/3263/3463| 10 MHz REF INOUT
SWEEPER L—“a

[ f
O ouT [_: 2N RFIN
?.

SMA CABLE

Figure 1-4 Frequency Span Accuracy Test Satup

* EQUIPMENT
Synthesized Sweeper (5G3)
Cables:
SMA, 70 cm
BNC, 150 cm
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1.4 Performance Test Process

PROCEDURE

(1

(2)

(3)

(4)

(5}

Connect the equipment as shown in Figure 1-4.

Set the SG3 controls as follows:

CW e 1.498 GHz
Power Level . ....... ... ... ... ... .. .. -5 dBm
Frequency STD Switch (Rear Panel} ... ... .. EXT

HIFT PR
On the R3465/3272/3263/3463, press the | — ] ’key and set the

R3465/3272/3263/3463 controls as follows:

Center Frequenty . ........oeuvvinvn.n 1.5 GHz
Span ... e 5 MHz

MARKER | |
On the R3465/3272/3263/3463, press the | swoie |, [sAck] [ on | and lLD""a MRR |

keys.

Set the SG3 controls as follows:

CW 1.502 GHz

On the R3465/3272/3263/3463, press the SINGLE l and I SACH Ikeys.
Record the A MARKER frequency reading as the Actual A MARKER
Reading in Table 1-7.

The reading should be within the limits shown.

MARKER Fo——=—=-= -
On the R3465/3272/3263/3463, press the | on Jand | "™ M® 1 yeye.
-

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).

igrs
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1.4 Performance Test Process

Table 1-7 Frequency Span Accuracy

SG3 sG3 R3465/3272/3263/3463 A Marker Reading
1st 2nd Center Span ‘

Frequency Freguency Frequency Setting Min. Actyal Max.
1.498 GHz 1.502 GHz 1.5 GHz 5 MHz 3.96 MHz 4.04 MHz
1.488 GHz 1.502 GHz 1.5 GHz 5.01 MHz 3.847 MHz 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 384 MHz 416 MHz
< R3465/3272 ONLY >
2.4 GHz 56 GHz | 4.0GHz 4 GHz 3.84 GHz 4.16 GHz
0.8 GHz 7.2GHz | 4.0GHz 8 GHz 7.68 GHz 8.32 GHz
<R3272 ONLY >
6 GHz 14 GHz 10 GHz 10 GHz 7.68 GHz 8.32 GHz
2 GHz 18 GHz 10 GHz 18 GHz 15.38 GHz 16.64 GHz
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1.4.5 Resolution Bandwidth Accuracy and Selectivity
® SPECIFICATION
Range: 300 Hz to 3 MHz, 5 MHz; 1, 3, 10 Sequence

Accuracy: 1 20% (Resolution Bandwidth 1 kHz to 1 MHz)
+ 30% (Resolution 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 Midz
60dB BW/3 dB BW)

® RELATED ADJUSTMENT

e DESCRIPTION
This test measures the resolution bandwidth accuracy and selectivity. The 60 dB bandwidth is
then determined and the results used to calculate the selectivity for each bandwidth.

R3465/3272/3263/3463
CALOUT i
O 9 CI) RFIN
BNC CABLE

Figure 1-5 Resolution Bandwidth Accuracy/Selectivity Setup
o CEOUIPMENT

Adapters :
Typed N(m) to BNC (f}

Cable:
BNC 10 cm

W
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5 fe

e PROCEDURE
[Resolution Bandwidth Accuracy]

(1) Connect the R3465/3272/3263/3463 CALOUT to the RF IN as shown in Figure 1-5,

HIET PRESET
{2) Press | - l , | [ keys and set the controls as follows:

Press E] E and keys.
Press D E] and keys.

Press - , ,-RB“;ME-E , E] and keys.

FORMAT =~ r———-- .
Press [i i : Trace I Fld t Posi : keys.
De1e|:t|:>r_J _____ N

(3} Press key, and wail for a new sweep to finish.

MARKER r r T
) more 1/3 l l XdB 1
(4) Press I SRCH ,. rDN ’ N l’. _Jl' DOWN | . and . keys

{5) 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 steps {3), (4)
and {5) for remaining RBWSs,

[Resolution Bandwidth Selectivity)

SHIFT PRESET
(7) Press | == and set the controls as follows:

L]

Press El B and keys.
Press m E E and keys.

ABW
Press - s ,- m: , B and keys.

E
vEw
Press :_ELE @j E] [E and - keys

EOQRMAY i"_T_"'"I r”;“_“‘l
Pres ¥ rate 1 i as! 1
3 * ! Detector | and ' J-key's.
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(8)

(9)

(10)

(11)

(12)

Press f SINGLE | kay,

MARKER r-——r== b -—==1
i

r
| more 1/3 Cf oxdB o
pross 5], Lo ], [mei8} [t 5], (7] ane [a] keys.

Record the marker frequency in Table 1-9 as actual 60 dB bandwidth,

Divide the 60 dB bandwidth by the 3 dB bandwidth and record as the Actual Resolution
Bandwidth Selectivity in Table 1-9.

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 baiow.

Table 1-8 Resolution Bandwidth Accuracy

Res_olution‘ FreSquae:cy 3d8 Bandwidth
Bandwith Setting Se?ting Min. Actual Max.

5 MHz 10 MHz 3.50 MHz 6.5 MHz
3 MHz 5 MHz 2.1 MHz 3.9 MHz
1 MHz 2 MHz 800 kHz 1.2 MHz
300 kHz 500 kHz 240 kHz 360 kHz
100 kHz 200 kHz 80 kHz 120 kHz
30 kHz 50 kHz 24 kHz 36 kHz
10 kHz 20 kHz B.0 kHz 12.0 kHz
3 kHz 5 kHz 2.4 kHz 3.6 kHz
1 kHz 2 kHz 800 Hz 1200 Hz
300 Hz 2 kHz 210 Hz 380 Hz
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Table 1-9 Resolution Bandwidth Selectivity

Resolution Fresq:;e:cy 60 dB 3de Selectivity
Bandwidth Setting | o ing Bandwidth | Bandwidth Actoal o
) 5MHz 25 MHz

3 MHz 25 MHz 15

1 MHz 20 MHz 15

300 kHz 5 MHz 15

100 kHz 1 MHz 15

30 kHz 500 kHz 15

10 kHz 200 kHz 15

3 kHz 50 kHz 15

1 kHz 20 kHz 15

300 Hz 5 kHz 15
*1: RBW 5MHz  Selectivity = 50 dB/3 dB
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1.4.6  Resolution Bandwidth Switching Uncertainty

s SPECIFICATION

300 Hz to 3 MHz RES BW: < 0.3 dB (referred to 300 kHz RBW)

* RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

s DESCRIPTION
This test utilizes the CALOUT signal for measuring the switching uncertainty between

resolution bandwidths. At each resolution bandwidth setting, the displayed amplituds variation
of the signal in measured. All measurements are referenced to the 300 kHz bandwidth.

3485/3272/3263/3463

o ? @ RF IN

cal ] U
ouT
BNC CABLE

Figure 1-6 Resolution BW Switching Uncertainty Test Setup
* EQUIPMENT

Adapters :
Typed N(m) to BNC {f)

Cabie:
BNC 10 cm
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¢ PROCEDURE

{1) Connect the R3465/3272/3263/3463 CALOUT to the RF IN as shown in Figure 1-6.

HIFT PRESET CAL ooy o
(2) Presslhel—!ll I‘ITI‘:E}QECHIandIRBWIkey

1 1
L TEM § L SWITCH

Wait for the " Calibration in progress” message to disappear.
Set the instrument controls as follows;

Center Frequency ..................... 30 MHz
SPan . 500 kHz
Reflevel . ... ... ... ... ... .......... —5 dBm
RBW 300 kHz
SweepMode ........ ... ... ... ... ... SINGLE
dBDiv ... 1 dB/Div
Trace Detector . ...................... Posi
Fom==== frommm——= 1
(3) Press the[ SINGLE I \ rSRE' , l_—l :L?ejl_afﬁ ! nd :l Li j keys to set the
‘MKR to ON.

(4} Set the frequency span and RBW to the values fisted in the second entry of Table 1-10
(Span 5 MHz, RBW 3 MHz),

(5) Press the W w 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 Switching 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 MHz 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 kHz 3 kHz -0.3 +0.3
2 kHz 1 kHz 0.3 +0.3
2 kHz 300 Hz -0.3 +0.3
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* SPECIFICATIONS

Displayed Average Noise level;

R3465

bandwidth 1 Hz.

Frequency range

Average Noise Level

10 kHz
100 kHz
1 MHz to 3.0 GHz

1.7 GHz to 8.0 GHz

—70 dBm
—80 dBm

- {115~ 1.55 x {{GHz)} dBm
— 115 dBm

R3272

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 to 23.3 GHz
23 GHz to 26.5 GHz

—70 dBm

—80 dBm
~{115—-1.65xH{GHz)} dBm

- 110 dBm

— 103 dBm

—96 dBm

— 90 dBm

R3263/3463

Frequency range

Average Noise Level

10 kHz
100 kHz
1 MHz to 3.0 GHz

~70 dBm
— 80 dBm
— {115~ 1.55x{(GHz)} dBm

¢ RELATED ADJUSTMENT

Frequency response adjustment

1-29
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s DESCRIPTION
This test measures the displayed average noise fevel in all frequency tests. The analyzer's
input is terminated at 50 . In Band 1, in the frequency range from 9 kHz {0 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 iocate the frequency with the highest response,
and then reads the average noise in zero span,

R3465/3272/3263/3463
o o QJrFiN
500
TERMINATOR

Figure 1-7 Displayed Average Noise Test Setup

s CQIUAPMENT
50 & Terminator
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FROCEDURE
{Displayed Average Noise, Band 0]

{1

(2)

(3)

(4

(5)

{6)

{7}

(8)

Connect the equipment as shown in Figure 1-7.

HIFT PRESET
PressE‘ , keys and set the controls as follows:

Center Frequency ..................... 10 kHz
SpanFrequency ...................... O Hz
Reference level . ..................... —60 dBm
Resolution Bandwidth . .. .. ... ... ... ... . 1 kHz
Video Bandwidth ... ................... 1 Hz
input Attenuator .. ..... ... ... ... .. ... 0dB

Press key and wait for a new sweep to finish, then press kay.

Read the marker level and record it in Table 1-11 as the Displayed Noise Leve!l at 10kHz.

Press IIHE] ,E]and E’ keys.
Press key and wait for a new sweep to finish, then press key.

Read the marker level and record it in Table 1-11 as the Displayed Noise Level at 100
kHz.

re==-- 1 Fo==-=-== b
I 1_Preseiector 1

For the R3465, press , 4ol keys to set the presel
o 3465, pr g | and el hogd! eys to set the preselector to
. z.

Change the center frequency to each of the values listed 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 Center Frequency.
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[Displayed Average Noise Level, Band 1 (R3465/3272))

SHIFT PRESET

(9) Press | == ] , ! ! keys and set the controls as follows:
Start Frequency  ............... . ...... 1.7 GHz (3.0GHz for R3272)
Stop Frequency . ... ... ... L. 7.0 GHz (7.5 GHz for R3272)
Reference levei ............. ... ...... - 40 dBm
Resolution Bandwidth ... ............... 3 MHz
Video Bandwidth . ..................... 100 kHz
Input Attenuator . ..... ... ... .. ... .. cdB
_ FORMAT =~ F==—=-- R it
(10) Press ! ' E“T_‘i';:_j!- Ef;_}, IZ] E keys and wait for averaging

to finish.

r A
(11) F’ress and } "R | keys.
L .

(12} Set the controls as follows:

Span Frequency ...................... 0Hz
Reference Level . .............. ... ... . — 60 dBm
Resolution Bandwidth .. ................ 1 kHz
Video Bandwidth . ..................... 1 Hz

(13} Press [erGLE I and lsncnl keys.

(14) Read the marker level and record it in Table 1-11 as the Dispiayed 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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[Displayed Average Noise Level, Band 2 (R3465/3272)]

HIFT PRE_EEI'_]
{15} Press l — ! , and set the controls as follows:

StartFrequency .. .................... 6.9 GHz (7.4 GHz for R3272)
Stop Frequency . ..................... 8.0 GHz (15.4 GHz for R3272)
Reference Level . ..... .. ... .......... —40 dBm

Resolution Bandwidth .. ................ 3 MHz

Video Bandwidth .. ...... ... ........... 100 kHz

Input Attenuator . ................. . ... 0dB

(16) Repeat steps (10) through {13).

(17} Read the marker level and record it in Table 1-11 as the Displayed Noise level 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)]

HIFT PRESET
{18) Press l - l, I ] and set the contrals as follows:

Start Frequency . ..................... 15.201 GHz
Stop Frequency ...................... 23.3 GHz
Refarence Level . ..................... —40 dBm
Resolution Bandwidth . ... ... .... . . . .. .. 3 MHz
Video Bandwidth . ... ... . .......... ... 100 kHz
Input Attenuator .. ... L L L. 0dB

{19) Repeat steps (10) through (13).

{20) Read the marker level and record it in Tabie 1-11 as the Displayed Average Noise Level

from 15.2 GHz {0 23.3 GHz.
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[Displayed Average Noise, Band 4 (R3272 only)]

PRESET
' l ' f and set the controls as follows:

SHIFT
(21) Press | e

Start Frequency ..
Stop Fregquency ..
Reference Level ..

(22) Repeat steps {10) through (13).

23.001 GHz
26.5 GHz

(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 (R3465)
Displayed Average
Frequency Noise Level Specification (dBm)
{dBm)
10 kHz —~70.0
100 kHz —B80.0
1.1 MHz —114.99
101 MHz —114.84
501 MHz —114.22
1001 MHz —113.45
1501 MHz - 112.67
2001 MHz —111.90
2501 MHz —-111.12
2999 MHz —110.35
1.7 GHz to 7.0 GHz ~115.0
6.9 GHz to 8 GHz -115.0
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Table 1-1% Displayed Average Noise Level (R3272)
Displayed Average :
Frequency Noise Level Specification (dBm)
{dBm)
10 kHz —70.0
100 kHz —80.0
1.1 MHz —114.99
101 MHz —114.84
501 MHz —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 to 15.4 GHz —-103.0
15.2 GHz t0 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 Level (R3263/3463)

Displayed Average
Frequency Noise Level Specification {dBm)
(dBm)

10 kHz —-70.0
100 kHz —B80.0
1.1 MHz —114.99
101 MHz —114.84
501 MHz —114.22

1001 MHz —113.45
1501 MHz -112.67
2001 MHz —111.90
2501 Mz —111.12
2999 MHz —-110.35
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1.4.8 Gain Compression

® SPECIFICATION
~5 dBm (mixer level} > 10 MHz

® 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 fevel. The initial signal
level at —30 dBm is lowered. Measure the input level when the signal is lowered by 1 dB.

SYNTHESIZED

SYNTHESIZED SIGNAL Ff§_¢§‘85/3272/3283/3463 SWEEPER (3G 1)
NERATOR (SG2)
RF IN ' ?
? ]
» CABLE
CABLE —
3dB PAD 20d8 CABLE
PAD
POWER
SPLITTER
LN
POWER
METER

Figure 1-8 Gain Compression Test Setup
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¢ CQUIPMENT

Synthesized Sweeper (SG1)
Synthesized Signal Generator (3G2)
Power Meter

Power Sensor (Sensor 1)

Power Splitter

20 dB Pad

3 dB Pad

Cable: SMA (Three required)

* PROCEDURE
(1)  Zero and calibrate the power meter.
(2} Connect the equipment as shawn in Figure 1-8.

(3) Press the INSTR PRESET by on both the SG1 and the SG2.
Set the controls for the SGE2 as follows:

CW 821 MHz
Powerlevel ...................... .. ... ... =2 dBm

{4) Set the controls for the SG1 as follows:

CW 820 MHz
Power Levet . ..... . ... ... .. ... . ... ... . —4 dBm

HIET P
{5) On the R34B5/3272/3263/3463, press the I - Jand f fkeys.
Set the R3465/3272/3263/3463 controls as follows:

Center Frequency ........, e 820.5 MHz
Span ... 2 MHz
ATT 0 dB
dBidiv. .. 1 dB/div

(6} On the R3465/3272/3263/3463, press the | tever }[3], [o]and keys.
(7) On the SG2, set the output to OFF,

(8) Adjust the power ievel of the SG1 for a displayed signal ievel of —30 dBm +0.1 dB on
the R3465/3272/3263/3463 screen.
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(9) On the SG2, set the output to ON,

(10) Turn the power level knob on the SG2 until the signal lavel at 2.5 div. in the iefthand 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, stop it there.

{11) Remove the SMA cable from the input terminal of the R3465/3272/3263 and connect the

power sensor there.

{(12) Record the amplitude reading on the power meter,

it should be greater than —5 dBm dBm

The following steps are 1o be performed for the R3465 and R3272.

{13) Rotate the CAL FACTOR switch to the power sensor’s 3.2 GHz calibration factor.
On the 5G2, set the output to OFF.

{14) Set the SG2 controls as follows:

CW 3.201 GHz
Power Level ........ ... .. ... ... .. .. .. -2dBm

(15) Set the SG1 controls as foliows:

(16) Set the R3465/3272 controls as follows:

Center Freq . ............... .. ... . . 3.2005 GHz
Span ... 2 MHz
Reflevel ................... . .. .. .. —10 dBm
dgfdiv ... 10 dB
r—==-- A == = CTTT= il
(17) On the R3455/3272, press [FAea]key, 1™ f_: :LF:R_E:“'?_EJ' and Ligfuggc_;_; keys.

‘Wait for the “peakingtl” message to disappear.
Set the dB/div to 1dB/div.
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(18) Repeat steps (6) through (11}

{18) Record the amplitude reading on the power meter.
It should be greater than —5 dBm.

dBm

Table 1-12 Gain Compression

R3485/3272/3263/3463 3G1 5G2 1dB Gain
Center Freg Cw Cw Compression
{MHz) (MHz) (MHz) level {dBm)}
B820.5 B20 821
3200.5 3200 3201
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1.4.9 Residual Response
¢ SPECIFICATION
1 MHz to 3.0 GHz < - 100 dBm (wilﬁ no signal at input and 0 dB
R3485: _{ 300 kHz to 8 GHz < - 90 dBm ;Z‘r’r‘:]‘maszg‘fg% S;q;: INPUT is

1 MHz to 3.0 GHz < - 100 dBm
R3272: I 300 kHz 1o 26.5 GHz < — 90 d8m

1 MHz to 3.0 GHz < - 100 dBm
R3263/34B63:
300 kHz t0 3.0 GHz < -30 dBm

* RELATED ADJUSTMENT
There is no related adjustment for this performance test.

e DESCRIPTION
This test checks for residual responses. Any response located above the display line is

measured in a narrow frequency span and resolution bandwidth. The RF INPUT is terminated

in 50 0.
R3465/3272/3253/3463
= ° QJRFIN
500
TERMINATOR
Figure 1-9 Residuat Response Test Setup
s EQUIPMENT
Coaxial 50 1 Termination
Adapters:

Type N to SMA
Type N to BNC

Cable:
BNC, 150cm
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¢ PROCEDURE

{1) Install the Type N to SMA adapter and 50 § termination on the RF INPUT. Press the

HIFT PRESET
-_—1 key and set the controls as foliows:

Center Frequency . ................. ... ... 1.3 MHz
Span ... 2 MMz
CEStep . ..., 1.9 MHz
Reflovel ... ... ... ... ... .. .............. ~50 dBm
ATT 0dB
RESBW ... 10 kHz
Video BW ... L 300z

3.0 GHz.

(3) Press the %, {E’g;:“‘:g' D [E] E]anct-keys.

Press the key.

Thae nor’se level should be at least 3 dB below the display line. ff it is not, it will be
necessary to reduce the Span and RES BW to reduce the noise level.

H the Span is reduced, reduce the CF Step to nc more than 95 % of the Span.

(4) If a residual is suspected, press the key again. A residual response will
persist, but a noise peak will not. Record the frequency and ampiitude of any responses

above the display line.
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(5)

(6}

(7)

(8)

(9)

it 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-
@
®

Continue to réduce the Span untit a RES BW of 300 Hz is reached.

Press 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 frequency, then press the FHEO and @ keys.

< <Residual Response, 1.7 GHz (3.0 GHz for R3272) to 8.0 GHz (26.5 GHz for R3272)

Band > >

Set the R3465/3272 as fallows:

Center Frequency .................... .. . ... . 1.725 GHz
(3.025 GHz for R3272)
Span .. 50 MHz
CEStep ... oo 47.5 MHz
RESBW ... 300 kHz
Video BW ... 300 Hz

! DSP LINE !
Press the | | ONIOFF | - , E , keys.

A .
For the R3465, press [ Freq |, | ™o 1% .' and :%';to set the preselector to 1.7
bt (==

GHz.

Check for +esiduals up to center frequency 7.875 GHz (26.475 GHz for the R3272) using

the procedure of steps (3) through (5) above. To change the center frequency, then

press the and Q keys,
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1.4.10 Second Harmonic Distortion
e SPECIFICATION

~ 70 dBc {10 MHz to 3.0 GHz, - 30 dBm mixer tevel)
R3465: {

~80dBe{ =1.7 GHz, - 10 dBm mixer level)

- 70 dBc (10 MHz to 3.0 GHz, - 30 dBm mixer level)
R3272:

-100dBc { >3.0 GHz, - 10 dBm mixer level)

R3263/3463: — -70 dBc {10 MHz to 3.0 GHz, — 30 dBm mixer level)

o RELATED ADJUSTMENT
Thers is no related adjustment 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 harmonic distortion originating at the signal
source. The R3485/3272/3263/3463 frequency response is calibrated. The synthesized

sweeper is phase-locked to the spectrum analyzer's 10 MHz reference.

BNC CABLE
SYNTHESIZED im MHz REF IN 10 MHz REF OUT
SWEEPER = R3465/3272/3263/3463
) POWER
° METER

SMA CABLE

N

LOW
POWER
FTLATSES SPLITTER
R POWER SENSOR

Figure 1-10 Second Harmonic Distortion Test Setup
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* EQUIPMENT

Synthesized Sweeper (SG1)
Power Meter
Power Sensor
Power Splitter
2 GHz Low-pass Filter
Adapter:
Type N to SMA
Cabies:
BNC, 150 cm
SMA, 70 cm

* PROCEDURE
[9 kHz to 3.0 GHz Band]

(1) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor's 1.4 GHz calibration factor.

{2) Connect the eguipment as shown in Figure 1-10.

(3) Press !hekey on the 5G1. Set the SG1 controls as follows:

W 1.4 GHz
Powerleval . ... ... ... .. ... ... .. ... .. .. 0 dBm
Frequency Standard Switch (rear panel) ........... EXT 10 MHz
SHIFT PRESET
{4) On the R3465/3272/3263/3463, press , keys and set the controls as
follows: .
Center Frequency . . ........... .. ... .. .. ..... 1.4 GHz
Span ... 10 kHz
VBW 30 Hz
ATT 20 dB
Ref Level ... ... . .. ... .. . ... . . ... -10 dBm

A r A
For the R3465, FREQ |, | more 12 1 I Preselecior e preseleetor 1o 3.0
(6} or the BR3465 press (e J,and ,LF.;*to set the pres r
GHz.
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MARKER e
(7) On the R3465/3272/3263/3463, press | SWGLE | , [sAcr] , [ on |, 1 Detla Mk 1
L more 13 1 ! FIXED MKR ¢ swon :
i more #/3 1 and | keys to set the FIXED MKR to ON.
I R =12
(8) On the R3465/3272/3263/3463, prass 2] 0 ] and
keys.
Wait for completion of the sweep.
Press and record the & MKR amplitude.
It should be less than -70 dBc.
Second Harmenic Distortion (<3.0 GHz) dBe

[>1.7 GHz (3.0 GHz for R3272) Band {R3465/3272)]

HIFT PRESET.
{9) On the R3465/3272, press I — ] , | 'keys and set the controls as follows:

Center Frequency

........................... 3.8 GHz
SpaN e 500 kHz
. (10) Set the SG1 controls as follows:
W 3.8 GHz
Power level . ... ... ... ... ... ... ........ - 10 dBm
Fe==s== m | il l r——== i
(11) On the R3465/3272, press : ETirflffj , :LPF‘_ESELEJ and meﬁej keys.
Wait for the "peaking” message to disappear. """
(12) Set the SG1 controls as follows:
W 1.8 GHz
Power Level .. ... . ... ... ... . ... ......... 0 dBm

(13) Connect the equipment as shown in Figure 1-10.

(14) Rotate the CAL FACTOR switch to the power sensor’s 1.9 GHz calibration factor.
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{15} Set the SG1 key for a 0 dBm 0.1 dB reading on the power meter.

(16) On the R3465/3272, press 00 O[] and [sheJkeys.
Press s ]El and keys.

______ Po—————

N MARKER -
Press lsncv[ , , :L'i’e"u MKR J and :L %’E’E}DJ to set the FIXED MKR to ON.

On the R3465/3272, press| Frea |, [3], [T], [¢] and[arz]keys.
Press , E . E’ and keys.

FORMAT r—}""W r';&;;-j
[} I 1
Press [fj ;o i, EI . [E] and keys.
s

Wait for the end of 10 averagings.
Press and record the & MKR amplitude.
it should be less than -~ 100 dBec

Second Harmonic Distortion (>1.7 GHz (3.0 GHz for R3272))
dBc
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1.4.11 Third Order Intermodulation Distortion

s SPECIFICATION

Eor a total mixer input level® of -30 dBm:

R3465

R3272

R3263/3463

10 MHz to 3.0 GHz : < -75dBc
1.7 GHz t0 8 GHz : < -75dBc

10 MHz 10 3.0 GHz : < - 75 dBc
3.0GHz t0 26.5 GHz : < -75dBc

10 MHz to 3.0 GHz : - 75 dBc

* Total mixer input lavel = Total input Level - nput Attenuation

Converted Specification for a total mixer input level” of -20dBm:

R3465

R3272

R3263/3463

10 MHz 10 3.0 GHz : < -55dBc
1.7 GHz to 8 GHz : < ~-55 dBc

10 MHz to 3.0 GHz : < - 55 dBcg
3.0 GHz to 26.6 GHz . < -55 dBe

10 MHz to 3.0 GHz : - 55 dBg

s RELATED ADJUSTMENT

There is no related adjustment procedura for this performance test.

e DESCRIPTION

Two synthesized sweepers provide the signals reguired for measuring third order

intermodulation.

it is difficult when the input level is low because of being buried to the noise, t¢ measure the
spectrum generated by the distortion. Third crder 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 info a value

which is 20dB larger.

SYNTHESIZED SYNTHESIZED
R3465/3272/3263/3463 SWEEPER (SG2) SWEEPER (SG1)
[ 1 [ |
T1IRF T JRF RF
INFUT OUTPUT QUTPUT

SMA CABLE

. - SMA CABLE

POWER DIVIDER _
Figure 1-11  Third Order intermodulation (<2 GHz) Test Setup
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* EQUIPMENT

Synthesized Sweeper (SG1)
Synthesized Swesper (5G2)
Power Divider #1 (Divider 1)
" Power Divider #2 (Divider 2)
Cables:
SMA, 70cm {Three required)

* PROCEDURE

The following procedure carry out at -20dBm for a total mixer input lavel.

[Third Order Intermodulation {<2 GHz)]

{1} Select Divider 1 and connect the units as shown in Figure 1-11.

(2) Press the key on each synthesized sweeper. Set each of the synthesizeg

sweepar controls as follows:

Power Level ... ... .. ... . ... .. .. ... . .... . .
\ CWI(SGY) ..
CW(SG2y ... ... ...
RFEOutput ..o

- 10 dBm
820.0125 MHz
820.000 MHz
OFF

FT PRESET
(3) On the R34656/3272/3263/3463, press the E and keys. Set the

R3465/3272/3263/3463 controls as follows:

Center Frequency . .......... .. ... ... ... . .
RefLevel ....... .. ... .. ... ... .. .. ... ... ..
FreqSpan ... .. ... ... . ... ... . ...
RBW

{(4) Onthe SG1, set the output to ON.
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MARKER r====- a5 r 1
i Peak 1 NT Poak 1
(5) On the R3465/3272/3263/3463, press the L 1and | BTG ito set

the CONT Peak to ON.

{6) On the 5G1, adjust the key fora - 10 dBm * 0.1 dB reading on the

R34B65/3272/3263/3463 display.

(7) Onthe 5G1, set the output to OFF. On the SG2, set the output to ON.

(8) On the SG2, adjust the key for a -106 dBm £0.1 dB reading on the

R3465/3272/3263/3463 display.

(9} On the S8GT, set the output to ON.

T
(10) On the R3465/3272/3263/3463, press the following keys: iT“ 110 set the CONT

Peak to OFF and the keys.

Wait for a new swaeep to finish.

=== M
3 I
I 1

ita MKR
Press the . and | P MR ke,
L o

(11) Third order intermodulation distortions appear symmetrically 12.5 kHz apart from tha two
carriers. Move MKR to each distorted position with the knob or @ key, read the

level in dBc and record the greater reading.
[Third Order Intermoduiation, 3.2 GHz (R3465/3272)}

(12) Change Divider 1 to 2.

(13) Press the key on each synthesized sweeper. Set sach of the

synthesized sweeper controls as follows:

Power Lavel ... ... ... . ... .. . ... . ... - 10 dBm
CWIBGY) ... . 3.2000125 GHz
CWI(SG2) ... ... 3.2 GHz
RFEOutput FF
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HIFT ER
(14) On the R3465/3272, press the E and ﬂkeys. Set the R3465/3272 controls

as follows:

Center Frequency

Ref Level

Span L

(15) Repeat steps (4) to (11) to measure the third order intermodulation distortions and

record the greater reading.

Table 1-13 Third Order tntermodulation Distortion

Third Order intermodulation Distortion

3G 5G2
{CW] (MHz) [CW] (MHz) Actual {dBc) Max (dBc)
820.0125 820 -55
3200.0125 3200 -B5
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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 10 18 GHz)
R3272: - 60 dBc (10 MHz to 23 GHz)
- 50 dBc {10 MHz to 26.5 GHz)

Image and Multiple Response:

R3263/3463: - 70 dBc (10 MHz to 3 GHz)

® RELATED ADJUSTMENT
YTF adjustment

¢ DESCRIPTION

The performancs tests in the R3465, R3272 and R3263/3463 differ in measurement frequency.

Make measuremant with each band.

BNC CABLE

SYNTHESIZED
‘[ 10 MHz 10 MHz l R3465/3272/3263/3463

SWEEPER

REF IN F[EF_JOUT

POWER
METER

RFIN

POWER SPLITTER

POWER SENSOR

Figure 1-12 image, Multiple and Out-of-Band Response Test Setup
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EQUIPMENT

Synthesized Sweeper (SG3)
Power Meter
Power Sensor (Sensor 1)
Power Splitter
Adapter:

Type N to SMA
Cable:

SMA, 70 cm

PROCEDURE

[9 kHz to 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 key on the SG3 and set the controls as follows:

W 2 GHz
Power Level ... ... .. ... .. ... .. ... .. . . 0 dBm
SHIFT PRESET
(3)  On the R3465/3272/3263/3463, press the , keys and set the controls
as follows:

Center Frequency . .............. ... .. . .. 2 GHz

Span ... 40 MHz

RBW 100 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.

(5} Adjust the 3G3 key for a 0 dBm #0.1 dB reading on the power meter.

F===-== T Fe==—==- 3
1 | _Preselecior

{5) Forthe R3465, press , :mee ”2_1 and zs) lo set the preselector 1o 3.0

GHz.
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MARKER

. Delta MKR 'and ! %‘3&’10 set the FIXED MKR to ON.

(8) For each of the frequencies listed in Table 1-14, 1-15 and 1-15 (Table1-14: R3272,
Table 1-15: R3465, Table 1-16: R3253/3463) for the 9 kMHz to 3.1 GHz band, do the

following:
@ Set the SG3 1o the listed key frequency.

@ On the power meter, rotate the CAL FACTOR switch to the appropriate power

sansor calibration factor.

@ Satthe SGakey for a 0 dBm reading on the power meter.
@ Pross key on the R3465/3272/3263/3463.

© On the R3465/3272/3263/3463, press  [sRcr]key and record the AMKR ampiitude
in Table 1-14, 1-15 and 1-16 as the response amplitude. The response amplitude
should be less than the specification listed in the table.
MARKER [—===-~

(9) O the R3465/3272/3263/3463, press the | on |, |M<ROFF] 0y keys.
L ]

Measurement irequency for the R3465 is different for the following bands. Theretore,
skip steps (10) to (28) and restart from step (25). The following steps are for the
R3272,
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[3.0 to 7.5 GHz Band {R3272 Only)]

{(10)

(1)

(12)

(13)

On the R3272, press . E’ . E] . IE] and [6Hz| keys. Set the SG3 to

5.5 GHz,

Rotate the CAL FACTOR switch to the power sensor's 5.5 (3Hz calibration factor on the

power meter,

On the 5G3, set the power level to the power meter indicate 0dBm.

| AUTO ' keys.  Wait for the "peaking!l” message to disappear.

i |
L PEAKING

MARK] r
Delta MKR
Press [swate ], [srou], [ov |17 ™" land | GRlGEE]! to set the FIXED MKR to
ON.

Repeat staps (8) and (9) for the SG3 fraquencies listed in Table 1-14 for the 3.0 GHz to
7.5 GHz band.
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[7.4 GHz to 15.4 GHz Band (R3272 Only))]

(14)

{15)

(16)

(17)

On the R3272, press the , . [2] and keys. Set the SG3 to

i2 GHz.

Rotate the CAL FACTOR switch to the power sensor’s 12 GHz calibration factor on the

power metaer.
Repeat step {12) for the R3272.

Repeat steps (8} and (9) for the SG3 freguencies listed in Tabie 1-14 for the 7.4 GHz to
15.4 GHz band.

{16.2 GHz to 23.3 GHz Band (R3272 DOniy)]

(18)

(19

(20}

(21)

On the R3272, press the . El . D and . keys. Set the SG3 to 21

GHz.

Rotate the CAL FACTOR switch to the power sensor's 21 GHz calibration facter on the

power meter.
Repeat step {12) for the R3272.

Repeat steps (8) and (9) for the sweeper frequencies listed in Table 1-14 for the 15.2 to

23.3 GHz band.

[23 to 26.5 GHz Band (R3272 Oniy)]

(22)

(23)

(24)

(25)

On the R5272, press the , E] , E , D , El and keys. Set the 5G3
to 24.4 GHz.

Rotate the CAL FACTOR swilch to the power sensor's 24.4 GHz caiibration factor on

the power meter.
Repeat step (12) for the R3272.

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)

Maximurm Response Amplitude (<18 GHz) dBc

{27} Record the maximum response amplitude from Table 1-14.

(At frequency ranging from 18 to 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 Only)}

-
Preselector |
{29} Press| Faeg |, | more i 'and' 1 keys 1o set the preselector to 1.7 GHz.
't 1Y TG] Rog]! *€Y P

(30) On the R3465, press [ Fmea |, [o] and [ore] keys. Set the SG3 [W] 10 6 GHz.

(31) Rotate the CAL FACTOR switch to the power sensor's 6 GHz calibration factor on the

power mpter,

(32} On the SG3, set the power level to the power meter indicate OdBm

ﬁ
On the s, pross [0 ]  [3]. [5]  [5] [7 ] {moe  Jant | 75
L PEAKING

keys. Wait for the "peaking!l" message to disappear. 77T

MARKEH po————— Ex......__
Press, SINGLE ISRCH] ’ I ! Delta MKR | and ! mengﬁa 'keys to set the FIXED
(P B CEAH
MKR to ON.

{33) Repeat steps (8) and (9) for the SG3 frequency listed in Table 1-15 for the 1.7 to 8 GHz

band's 6 GHz center frequency.

(34) On the R3465, press[ Faea |, [5] and keys. Setthe SG3[cW] 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 meter,

(36} Repeat step (32) for the R3465.

{37) Repeat steps (8) and (9) for the SG3 frequencies listed in Table 1-15 for the 1.7 to 8

GHz band’s 8 GHz center frequency.

{38) Record the maximum response ampfitude from Tabie 1-15.

Table 1-14 |mage, Multiple and Out-of-Band Responses (R3272)

Maximum Response Amplitude

dBe

R3272 5G Response Soecification

Band Center Freq. cw Amplitude P (dBc)
(GHz) (MHz) (dBc)

9 kHz to 3.1 GHz Band 2.0 1857.2 —-70
2.0 1157.2 —70
2.0 10462.8 ~70
2.0 B231.4 ~-70
3.0 GHz to 7.5 GHz Band 55 6342.8 -70
5.8 11421.4 —-70
5.5 17342.8 - 70
5.5 23264.2 —50
7.4 GHz to 15.4 GHz Band i2.0 12842.8 -70
12.0 5789.3 70
12.0 18210.7 — 60
12.0 24421.4 -50
15.2 GHz to 23.3 GHz Band 21.0 21842.8 —60
' 21.0 6719.06 -70
21.0 13859.53 -70
23 GHz to 26.5 GHz Band 24.4 25242.8 —60
24.4 §783.95 —-70
24.4 11888.3 ~70
24.4 16194.65 — 60
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Table 1-15 Image, Multiple and Gut-of-Band Responses (R3455)

R3465 SG Response Specification
Band Center Freq. cw Amplfitude (dBe)
{GHz) {MHz) {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 6.0 6842.8 -70
8.0 4632.1 —70
8.0 3789.3 -70

Table 1-16 Image and Multipie Responses (R3263/3463)
R3263/3463 5G Response Specification
Band Cenler Freq. cW Amplitude P B
_ (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

SPECIFICATION

+1.5dB (9 kHz to 3.0 GHz) {10 dB Input Attenuator)
£1.0dB (50 MHz to 3.0 GHz)
R3465:
*1.50B {1.7 GHz to 7.0 GHz)

*1.5dB (6.9 GHz to 8 GHz)

r *1.5dB (9 kHz t0 3.1 GHz)

+1.0 dB (50 MHz to 3.1 GHz)
+1.5dB (3.0 GHz to 7.5 GHz)
Razra: "] +35dB (7.4 GHz 10 15.4 GHz)

+4,04dB (15.4 GHz to 23.3 GHz)

L. 4.0 dB (23 GHz to 26.5 GHz)

+1.5dB (9 kHz to 3.0 GHz)
R3263/3463: —[
*£1.0dB (50 MHz to 3.0 GHz)

Frequency response relative to the calibrator (30 MHz):

R3465: 13 dB (8 kHz 10 8 GHz)
R3272: +5dB (9 kHz to 26.5 GHz)
FR3263/3463: 2 dB (9kHzto 3 GHz)

RELATED ADJUSTMENT

YTF adjustment.
Freguency response adjustment.

DESCRIPTION
The SG3 signal is fed through a power splitter 10 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 ine. The power meter is placed
in RATIO mode. At each new 5G3 frequency, the SG3's power level is adjusted to the center
horizontal graticule line. The power meter displays the inverse of the frequency response

relative to the calibrator.
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10 MH 10 MH
SYNTHESIZED lFEF " REF ouT
SWEEPER E—‘ R34B5/3272/3263/3463
7 RF IN
[ S
SMA-SMA POWER
POWER METER
SMA CABLE SPLITTER
POWER
SENSOR o
Figure 1-13 Freguency Response Test Setup
e EQUIPMENT
Synthesized Sweeper {8G3)
Power Meter’ P
Power Sensor (Sensor 1) A
Power splitter e
Adapter:

Type N to SMA
SMA (m) to SMA (M)
Cables:
SMA, 70 cm (Two reguired)
e PROCEDURE T

(1) Zero and calibrate the power meter.

{2y Connect the equipment as shown in Figure 1-13.

{3) Press the key on the SG3. Set the SG3 controls as follows!

CW ot e e 30 MHz
Freq SIED - - ov oo e 100 MHz
-4 dBm

POWEE LEVEI oo v it oo
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HIFT PRESET
(4) On the R3485/3272/3263/3463, press the !___s-T_] and keys.

Center Fraquenty ... ... ... oo 30 MHz

CF Step ..o e 100 MRz

SPAN  « it 5 MHz

Ref Level ... ... e -5 dBm

GBIV o e e e e 2 dB/div

RBW ottt s e e 300 kHz

VBW 100 Hz
Paosi

Trace Detector . .o i e e e e e

MARKER  r——-—==
{5) Press L) Pesk ,and %T 3 keys to set the CONT PEAK to ON.
L

(6) Adjust the SG3 POWER LEVEL for a MKR amplitude reading of - 10 dBm *0.08 dB.

(7)  Press the switch on the power meter.

[Frequency Response (R3465/3272/3283/3463: 9 kHz ta 3.0 GHz Band)}

(8) Setthe SG3 to 100 MHz.

-
(9) For the R3465, press , | more 12 'and :'E‘t‘ﬂ'io set the preselector to 3.0
S B L
GHz.

(10) On the R3465/3272/3263/3463, press . o] [o] and keys.

(11) Adjust the SG3 POWER LEVEL for an R3485/3272/3263/3463 MKR amplitude reading of

e

R

-10 dBm (.09 dB.

{12) Record the reverse sign value of the power ratio disptayed on the power meter in Table

1-17.
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(13} On the SG3, press the and up keys.
On the R3465/3272/3263/3463, press the and L&) keys.

- At each new frequency, repeat steps (11) and (12), rotating the CAL FACTOR switch to

the power sensor's calibration factor.

[Frequency Response (R3465: 1.7 to 7.0 GHz Band) (R3272: 3.0t0 7.5 GHz Band)]

r===-- 7 FToTo=e= 2
1 more 112 1 Preselector ¢
{14) For the R3465, press , e and :_-I‘!El____-‘ﬂg-g_jto set the preselector to 1.7

GHz.

(15) Cn the R3465/3272, press , D . D ) and keys.
( E‘ , [] , for R3272)

(16) Set the SG3[0W] to 1.8 GHz. (3.1 GHz for R3272)

__________ -

T A r | i |
t more 1/2 1t PRESELE 1 1 AUTO 1
(17) On the R3465/3272, press , - . 1300 | ot |

keys. 07
Wait for the "peakingl!" message toc disappear.

(18) Adjust the SG3 POWER LEVEL for an R3465/3272 MKR ampiitude reading of - 10 dBm
*0.09 dB.

(19) Record the reverse sign value of the power ratio displayed on the power meter in Table

1-18 and 1-19.

(20) On the SG3, press the and up keys.

On the R3465/3272, press the and qﬁjkeys.

At each new frequency, repeat steps (17) through (18}, rotating the CAL FACTOR switch

to the power sensor's calibration factor.
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[Frequency Response (R3465: 6.8 to 8.0 GHz Band) (R3272: 7.4 1o 15.4 GHz Band}]

(21} On the R3465/3272, press , . D , E] and E@ keys.
( [ [5] for R3272)
| et 3

CF STEF 1
Press and f@ to set the CF STEP to MNL. N

Press : EI , E and keys.

(22) Set the SG3 oW ] to 7.0 GHz (7.5 GHz for R3272) and to 200 MHz.

__________ - . -
I 1 AUTD
1

r "
(23) On the R3465/3272, press . ':me "’_j,:'_ "“ESELE_, and | peaans | keys.

Wait for the "peaking!” message to disappear.

(24) Adjust the 3G3 POWER LEVEL for an R3465/3272 MKR amplitude reading of - 10

dBm *0.08 dB.
(25) Recording the reverse sign value of the power ratic displayed on the power meter in

Table 1-20 and 1-21.

(26) On the SG3, press the and up keys.

On the R34B5/3272, press the and ;“D keys. .

At each new frequency, repeat steps (23) through (25), rotating the CAL FACTOR

switch to the power sensor’s calibration factor.
[Frequency Response (R3272: 15.2 to 23.3 GHz Band)]

(27) On the R3272, press , E] , E’ , D . E} and keys.

(28) Set the SG3[cW] to 15.4 GHz.

Frm—— A re=s== = r———-=- =
{23) On the R3272, press ISRCH] , {FREQ |, 1 moeiz 1 (PRESELE | ang ?pé‘iﬁﬁe ' keys.
_____ | SR — Lamee =
Wait for the "peaking!!"” message to disappegr. - _
Sep 20/86
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(30) Adjust the SG3 POWER LEVEL for an R3272 MKR amplitude reading of - 10 d8m

+0.09 dB.
(31) Record the negative value of the power ratio displayed on the power meter in Table 1-
22.

(32) On the SG3, press the and up keys.

On the R3272, press the and@ keys.

At each new frequency, repeat steps (29) through (31}, rotating the CAL FACTOR switch

to the power sensor’s caiibration factor.
iFreguency Response (R3272:23 to 26.56 GHz Band)]

(33) On the R3272, press 2[5 [ [e] and keys.

(34) Set the SG3 [OW] to 23.4 GHz,
“““““ A | i r A
1 : PRESELE : ang ! AUTO keys.

. n
12
(35) On the R3272, press [saen| |, [eesa |, TR | | PEAKING |

Wait {or the “peaking!l" message 1o disappear.

{36} Adiust the sweeper POWER LEVEL for an R3272 MKR amplitude reading of ~ 10 dBm

+0.08 dB.
Record the reverse sign value of the power ratic displayed on the power meter in Table

1-23.

{38) On the SG3, press the and up keys.

On the R3272, press the and l:a.] keys.

At each new frequency, repeat steps (35) through (37}, rotating the CAL FACTOR switch

to the power sensor's calibration factor.
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[Test Results]

{40) Frequency Response (R3465/3272/3263/3463:9 kHz to 3.0 GHz Band)

D Enter the most pesitive number from Table 1-17, Power Meter Reading : dB
The absolute value of this number shouid 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.
dB

@ Subtract @& from D:
The resuit showld be tess than 3 dB.

(41) Frequency Response (R3465/3272/3263/3463:50 MHz to 3.0 GHz Band)

@ Enter most positive number from Table 1-17, Power Meter Reading within the range of
100 MHz to 3.0 GHz frequency: dB

@ Enter most negative number from Table 1-17, Power Meter Reading within the range of

It 100 MHz to 3.0 GHz frequency: dB
Q@ Subtract @ from @: dB
The tesult shouid be less than 2 dB.
(42) FregquencCy Response (R3465: 1.7 GHz to 7.0 GHz Band)
{R3272: 3.0 GHz to 7.5 GHz Band}
O Enter the most positive number from Table 1-18 and 1-19, Power Meter Reading:
dB

The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-18 and 1-19, 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.
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{43} Frequency Rasponse {(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:

dB

The absolute value of this number should be fess than 5 dB.

@ Enter the most negative number from Table 1-20 and 1-21, Power Meter Reading:

dB

The absolute value of this number should be less than & dB.

@ Subtract @ from @: dB
The result should be less than 7 dB [R3465.3 dB}.

(44) Frequency Response (R3272:15.2 to 23.3 GHz Band)

@ Enter the most positive number from Table 1-22, Power Meter Reading: dB
The absolute value of this numbear should be iess than 5 dB.

@ Enter the most negative number from Table 1-22, Power Meter Reading: dB
The absoiute value of this number should be less than & dB.

@ Subtract @ from D: dB
The result shouid be less than 8 dB.

(45) Frequency Response (R3272:23 to 26.5 GHz Band)

@ Enter the most positive number from Table 1-23, Power Meter Reading: dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-23, Power Meter Reading: dB
The absolute value of this number should be less than 5 dB.

@ Subtract @ from O: dg
The resuit should be less than 8 dB.
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v

Table 1-17 Freguency Response
{R34655/3272/3263/3463 : § kHz to 3.0 GHz Band)

Column 1 Column 2 Colurmn 3
Fregquency Power Meter CAL Factor
(MHz) Reading {dB) Freq. (GHz)
100 0.05
200 0.05
300 0.05
400 0.05
500 0.05
660 0.05
700 0.05
800 0.05
500 0.05
1000 1.0
1100 1.0
1200 1.0
1300 1.0
1400 1.0
1500 1.0
1600 1.0
1700 1.0
1800 1.0
1800 1.0
2000 2.0
2100 2.0
2200 2.0
2300 2.0
2400 2.0
2500 2.0
2600 2.0
2700 2.0
2800 2.0
2900 2.0
3000 3.0
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Table 1-18 Frequency Response (R3465 : 1.7 GHz to 7.0 GHz Band)

1-69

Cofumn 1 Column 2 Column 3 Column 1 Colurnn 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 59 5.0
1.8 1.0 6.0 6.0
1.8 1.0 6.1 6.0
2.0 2.0 6.2 6.0
2.1 2.0 6.3 6.0
2.2 2.0 6.4 6.0
2.3 2.0 B.5 6.0
2.4 2.0 5.6 6.0
2.5 2.0 6.7 6.0
2.6 2.0 6.8 6.0
2.7 2.0 5.9 6.0
2.8 2.0 7.0 7.0 |
2.9 2.0
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
4.8 4.0
4.9 4.0
5.0 5.0
5.1 5.0
5.2 5.0
5.3 5.0
5.4 5.0
55 5.0
56 5.0
5.7 5.0
| 5.8 5.0
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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
3.8 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
46 4.0
4.7 4.0
4.8 4.0
4.9 4.0
5.0 5.0
5.1 5.0
5.2 5.0
5.3 5.0
5.4 5.0
5.5 5.0
5.8 5.0
5.7 5.0
£.8 5.0
5.9 5.0
8.0 8.0
8.1 6.0
6.2 6.0
6.3 6.0
5.4 8.0
6.5 6.0
6.6 E.0
6.7 8.0
6.8 8.0
5.9 6.0
7.0 7.0
7.1 7.0
7.2 7.0
7.3 7.0
7.4 7.0
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Tabte 1-20 Frequency Response
(R3465 : 6.8 GHz to 8 GHz Band)

Table 1-21

Frequency Response
(R3272 : 7.4 GHz 1o 15.4 GHz Band)

Column 1 Column 2 Column 3 Column 1 Column 2 Colurmn 3
Frequency |Power Meter ' CAL Factor Freguency Power Meter | CAL Factor
(GHz) Reading {dB) | Freq. (GHz) {GHz) Reading (dB) | Freq. (GHz)
.8 6.0 7.5 7.0
71 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
8.9 8.0
a.1 8.0
8.3 8.0
a5 8.0
9.7 9.0
S.9 9.0
10.1 10.0
10.3 10.0
10.5 1.0
10.7 10.0
10.8 10.0
111 11.0
1.3 11.0
11.5 11.0
11.7 11.0
11.9 11.0
121 12.0
12.3 i2.0
12.5 12.0
12.7 12.0
12.9 12.0
13.1 13.0
13.3 13.0
13.5 13.0
13.7 13.0
13.9 13.0
141 14.0
14.3 14.0
14.5 14.0
14.7 14.0
14.9 14.0
15.1 - 15.0
15.3 15.0
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Table 1-22 Fregquency Response
{R3272: 15.2 GHz to 23.3 GHz Band)

Column 1 Column 2 Column 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.C 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 8.0
18.6 18.0
18.8 18.0
19.0 19.0
19.2 19.0
18.4 19.0
18.6 18.0
18.8 19.0
20.0 20.0
20.2 2.0
20.4 20.0
20.6 20.0
20.8 20.0
21.0 21.0
21.2 21.0
21.4 2.0
21.8 21.0
21.8 21.0
22.0 22.0
22.2 22.0
22.4 22.0
22.6 220
22.8 220
23.0 23.0 B
23.2 23.0
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Table 1-23 Frequency Response
(R3272: 23 GHz to 26.5 GHz Band)

Column 1 Column 2 Column 3

Freguency Fower Meter CAL Factor
(GHz) Reading (dB) Freq. (GHz)
23.4 23.0
23.6 23.0
23.8B 23.0
24.0 24.0
24.2 24.0
24.4 24.0
24.8 24.0
24.8 24.0
25.0 25.0
252 25.0
254 25.0
25.8 25.5
25.8 25.5
2B.0 26.0
28.2 258.0
26.4 28.0
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1.4.14 IF Gain Uncertainty
e SPECIFICATION

IF Gain Uncertainty:
< +0.5 dB, reference levels 0 dBm to - 50 dBm with 10 dB input attenuation

* RELATED ADJUSTMENT
IF amplitude adjustment.

» 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 Jevel 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-locked to the analyzer's 10 MHz reference.

BNC CABLE
) * SYNTHESIZED 1“’”“2 REF
:r\? MHz REF | 'EvEL GENERATOR R3465/3272/3263/3483 Y INnOQUT
T o | RFIN
BNC CABLE J
Figure 1-14 [IF Gain Uncertainty Test Setup
& EQUIFMENT

Synthesized Level Generator {5G4)

Cables:
BNC, 150 cm (Two required)
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+ PROCEDURE

(1} Connect the equipment as shown in Figure 1-14.

{2) Set the SG4 controls as follows:

Frequeney ...... . .o 30 MHz
Amplitude . ... ... oL —5dBm
HIET PRESCT
(3) On the R3465/3272/3263/3463, press the r:]and keys and set the controls
as follows:
Center Frequency . ...........covu-u.- 30 MHz
Frequency Bpan . ...................u. 0 Hz
REFLEVEL ... ... . . i 0 dBm
AB/OIV o e e e e 1 dB/div
VBW e 1 Hz
RBW 10 kHz
Post

{4) Set the output level of the SG4 to the valus 5 dB lower than the R3465/3272/3263/3463

refaerénce level.

(5) After several sweeps in the R3465/3272/3263/3463, press the | SNGLE |and

keys to read the data on the screen and record it as the reference value. Then, press

MERKER, [ Detia MKR 1, ¢ | FIXED MKR |
the [ on ] 17" and | FREERito set the FIXED MKR to ON.

() Lower the SG4 level and the R3465/3272/3263/3483 reference tevel by 1 dB.

Press key.

(7) Press the key to read the marker level on the screen and record it in Table -

24,
(8) Repeat steps (6) and {7) until the SG4 is lowered to 10 dB.

(9} Lower the SG4 level and the R3465/3272/3263/3463 reference leve! by 10 dB.

{10) Press the key to read the data on the screen and record it in Table 1-24.

{11) Repeat steps (9) and (1C) until the SG4 is lowered to 50 dB.

(12} Repeat steps (2) to (11) above for the R3465/3272/3263/3463 resolution band width 3
kHz. For resoiution band width 3 kHz, record the result in Table 1-25.
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Table 1-24 IF Gain Error (RBW =10 kHz, 1 dBidiv. )

Reference vaiue {dBm)
R34653272/3263/3463 | oo, A Marker | o
Reference Level (dBm) Leve! Specification
(dBm) (dB)
0 -5 0 (Ref.) -
-1 -6 +0.5dB
-2 -7 +0.5dB
-3 -B +0.5 dB
—4 -8 +0.5 dB
-5 -10 +0.5dB
-6 -11 +0.5 dB
-7 <12 +0.5 dB
—8 -13 +0.5dB
-9 -i4 +0.5dB
—10 -15 +0.5dB
—20 -25 +0.5dB
-30 -35 +0.5dB
—40 -45 +0.5dB
—50 -55 +0.5dB
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Table 1-25 IF Gain Error (RBW =3 kHz, 1 dB/div.)

Beference value (dBm)

R3465/3272/3263/3463 sGa A Marker | o

Reference Level (dBm) Level Specification

(dBm) (dB)
0 -5 0 (Ref.) -

-1 -6 *0.5dB
-2 -7 +0.5dB
-3 -8 +0.5dB
-4 -9 +0.5dB
-5 -10 +0.5dB
-0 -11 +0.5¢dB
-7 -12 +0.5dB
-8 -13 +0.5dB
-9 -14 +0.5dB
=10 -15 +0.5dB
—20 -25 +0.5dB
~30 -35 +0.5dB
“—40 -45 +0.5dB
—50 -55 +0.5dB
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1.4.15 Scale Fidelity
s SPECIFICATION
Log Scale Fidelity: £ 0.2 dB/1 dB,

+1 dB/MO dB to a maximum of + 1.5 dB over 0 to 80 dB range.

Linear Scale Fidelity: < % 15% of reference level

s HELATED ADJUSTMENT
IF amplitude adjustment.

¢ DESCRIPTION
This test measures display accuracy for 1 dB, 10 dB log scales, X1 linear scales. Al 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 to the 10 MHz reference source of

the spectrum analyzer.

‘ : 10 MHz REF
) ‘10 MH2 SYNTHESIZED R3465/3272/3263/3463 1:Nroz.rr
REF 1N LEVEL GENERATOR
@]
Q o ?
| BNe BNG RF IN
CABLE CABLE

Figure 1-15 Scale Fidelity Test Setup

¢ EQUIPMENT

Syrthesized Level Generator (SG4)

Cables:
BNC, 150 cm (Two reguired)

1-78 Sep 20/96



R LAE it St e 5 S Spt -

Spectrum Analyzer
OPERATION MANUAL

1.4 performance 7est Process

PROCEDURE

(2) Setthe SG4 controls as follows:

Freguency
Amplitude ..o

(3) On the R3485/3272/32631‘3453. press the
controls as follows:

Center Frequency .. ... .. -«-«- -
Freq Span
Reflevel . ... . oo
BBW o oovriecnmam e
VBW e e
d8/div
Trace Detector .. ....c.oveer-r--

{4) Onthe R3465/3272/3253/3463, press the

[1 dB/div Log Scale]

(5) On the SG4, adjust the amplitu
dBm.

1.1 [ N
4 L -
(8) On the R3465/3272/3263/3463, press the

(9) Lower the SG4 level by 1 dB.

{10) On the R3465/3272/3263/3463, press the

1-79

(1) Connect the gquipment as shown in Figure 1-15.

SHIFT PRESET

E]and:] keys and set the

....... Posi

MAR iﬁn

de until the R3465/3272/3263 marker reads exactly 0.00

MARKER

3 more W3 ) I more 2/3
T 1 ]
| d e m e —— «J
"""" re~===="1 | bt |
more 1/3 | | more 2/3 | | Trace MKR 1
Loyt tand | move | KEYS
______ N Lome—mm=d Lot —

-
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(1)

(12)

Record the Delta marker level in the Actual column in Table 1-268. Calculate the
incremental error according to the foliowing eguation and record the result in the
Incremneantal Error column in Table 1-26.

incremental error = (Current Delta marker level} - (Previous Deita marker level) + 1 dB
Repeat steps {9) to {11) until the SG4 level is set to the valve 10 dB lower than the

initially sel level.

[10 dB/div Log Scale]

(13}

(14)

(15)

(16)

(17)

(18)

(18}

{20)

™ l r -9
| gBudiv ¢ and | 10 dBaiv
H

On the R3465/3272/3263/3463, press the {REFEAT|, | Level | ,

keys. L Lo 4
Set the SG4 level so that the R3465/3272/3263/3463 marker indicates just 0.00 dBm.
FORMAT r———-—-—- 5 pm—=-—-
On the R3465/3272/3263/3463, press the Ii , L Tece 11 TraceB
...... e | I — | I |
and | "°F | keys.
______ d
MARKER ~ F======= p===---
On the R3465/3272/3263/3463, press the | on |, | MR | | moe2s 1
. | S, . -l
[Trace MR | | more 372 | | Delta MKR | | more 1 | | moreom | g | Trace MKR |
LoMow Gl A A e JE0 Mo O

Lower the 5G4 level by 10 dB.

On the R3465/3272/3263/3463, press the key.

Record the Delta marker fevel in the Actual column in Table 1-27. Calculate the
incremental error from the following expression and record the result in the Incremental
Error coflumn in Table 1-27. '

Incremental error = (Current Delta marker level) - (Previous Delta marker level) + 10 dB

Repeat steps (17) to {19} until the frequency synthesizer level is set to the value 80 dB

lower than the initially set levei.
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Table 1-26 1 dB/div. Log Scaie Fidelity (RBW =3 kHz)
Input Signal dB from A Marker Level incremental
Level ' Reference ) Error (dB)
{dBm, nominal} | Level (nominal} | Min. (dBm) | Actual (dBm) | Max. {dBm})
0 0 0 0 (Ref.) 0 0 (Ref.)

-1 -1 —-1.2 -08

-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 —B.4 -5.5

-8 -8 -9.5 —B6.5

-9 -8 —-10.5 —~7.5
—10 —-10 ~-11.5 —8.5

Table 1-27 10 dB/div. Log Scale Fideiity (RBW =3 kHz)
input Signai dB from A\ Marker Level Incremental
Level ‘ Heferenqe ) Error (dB)
(dBm, nominal) | Level {(nominal) | Min. (dBm) | Actual {dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)
—-10 —10 -n -9
-20 —20 -21.5 —1B.5
—30 —-30 —-31.5 —28.5
—40 —40 —41.5 —3B.5
-50 -50 -51.5 —48.5
—60 —~ 60 —61.5 —58.5
-70 — 70 —~71.5 —68.5
— 80 —80 —81.5 -785
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[Linear Scale]

(21) Set the SG4 as follows:

Frequency ........... ... i 30 MHz
Amplitude .. ... 0 dBm
HIFT PRESET

keys and set the

{22) On the R3465/3272/3263/3463, press the - | and
controls as follows:

Centar Freq ... .o e e 30 MHz
Freq Span .. ... e e 0 kHz
Reflevel ....... ... i, 0 dBm
BRBW . e e e e e 3 kHz
VBW e e 1 kHz
Posi

r 1 ——n
(23) On the R3465/3272/3263/3463, press the [LeveL |, | HNEAR land X1 keys to select
4

MARKER
the linear X3 mode. Then, press the m key.

(24) Precisely set the SG4 level to the R3465/3272/3263/3463 reference level while reading

the marker level on the screen.

{25) On the R3465/3272/32683/3463, press the key to set the single sweep mode.

{28) Read the level value displayed on the SG4 and set the value as the reference value
{Ref). Then, set the frequency synthesizer level to the vatue 0.92 dB lower than the

reference value,

{27) On the R3465/3272/3263/3463, perform single sweep, read the marker level and record
it in Table 1-28.

{2B) Set the 5G4 teve! as shown in the Input Signal Level cofumn in Table 1-28 sequentialty

and repeat step (27) for each.
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Table 1-28 Linear Scale Fidelity (X1)

input Signat Level Div, from A Marker Level
T _ Reference
{dB, nominal) (mV, nominal) Level Min. (mV}) Actual (mV) Max. {mV)
0 (Ref) 223.6 0 223.8 223.6 {Ref.) 223.6
-0.82 201.24 1 167.7 234.8
~1.94 178.88 2 145.3 2125
—-3.10 156.52 3 122.8 190.1
—4.44 134.16 4 100.6 167.7
-5.02 111.8 5 78.2 145.4
—-7.896 89.44 6 55.9 122.0
~10.46 67.08 7 335 100.7
—-13.98 44.72 8 11.1 78.3
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1.4.18 input Attenuator Accuracy

¢ SPECIFICATION

Input attenuator accuracy (referenced to 10 dB input attenuation, for 20 to 70 dB settings):

9 kHzto B GHz: < £1,1 dB/10 dB step to a maximum of 2.0 dB

R3465:
S kHz to 12.4 GHz: < #1.1 dB/10 dB step to 2 maximum of £2.0 dB
R3z272: 12.4 GHz to 18 GHz: < #1.3 dB/10 dB step to a maximum of * 2.5 dB
18 GHz to 26.56 GHz: < £1.8 dB/10 dB step to a maximum of * 3.5 dB
R3263/3463: 9kHzto 33Hz: < %1.1 dB/10 dB step to 2 maximum of £2.0 dB

¢ RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTICN
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.

SYNTHESIZED MHz R

SWEEPER )[10 ol “’”:ﬁ,gﬁ:l R3465/3272/3263/3463
7 o RF IN
[ SMA CABLE J

Figure 1-16 Input Attenuator Switching Accuracy Test Setup

o EQUIPMENT
Synthesized Sweeper (8G1)
Cables: :
BNC, 150cm
3SMA, 70cm
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s PROCEDURE

IF gain uncertainty is measured when the resclution bandwidth is set to 3kHz and the

result is filled in on the IF Gain uncertainty of Table 1-28.
For the test method, refer to “1.4.14 IF Gain Uncertainty™.

(1

CAUTION

Measure IF gain uncertainty when the resofution bandwidth is set to 3 kHz before doing this test.
IF gain uncertainty is inciuded in the measurement result because of IF gain’s changing and

measuring in this test.

(2) Connect the equipment as shown in Figure 1-18.

(3) Setthe SG1 controls as follows:

Frequency (for the R3465/3272) ......... 4 GHz
(for the R3263/3463) . ........ 1.5 GHz
-5 dBm

Amplitude . ... . . i

HIFT PRESET
(4) On the R3465/3272/3263/3463, press the — ] and l keys and set the

controls as follows:

Center Frequency (for the R3465/3272) . ... .. 4 GHz
{for the R3283/34B3) ..... 1.5 GHz
Frequency Span . ..................... 10 kiHz
Reflevel ... ... . . . . .. 0 dBm
dBidiv . 1 dB/div
RBW e 3 kHz
Posi

Trace Detector . .. ov e e

(5) On the 5G4, adjust the POWER LEVEL to the value 5 dB lower than the

R3485/3272/3263/3463 reference level,

(§) On the R3455/3272/3263/3453, press the key.

Press the key, read the MKR leve! and record it in Table 1-29 as the reference

vaiue.
r-=—===== a —
{7} On the R3465/3272/3263/3463, press the and ;";keys to set the ATT
AUTO to MNL. i -

Sep 20/96




Spectrum Anglyzer
OPERATION MANUAL

1.4 Performance Test Process

(8) Press the@key.
(9) On the R3465/3272/3263/3463, press the key.

Press the[srcH| key, read the MKR level. The marker level measured here is subtracted

from the reference value measure in the (€).
IF gain uncertainty measured in the (1) is subtracted from the value.

Records it in Table 1-29 as Actual MKR Reading.

| MKR Reference value Marker level IF gain uncertainty
gc"”:_ MK = |measured inthe | - | measuredin |- {measured in the
sacing (6) the (9) (1) :

Repeat steps (7) through (9} for the remaining R3465/3272/3263/3483 ATT setting listed

(10)
in Table 1-29.
(11} Calculate the step-to-step accuraCy as described in the foliowing 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 accuracy becomes step-tc-step accuracy.

(13) For the 30, 40, 50, 60 and 70 dB ATT settings, subtract the 10dB 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 R3263/3483) on the IF Gain Uncertainty Table 1-28.
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Table 1-29 tnput Attenuator Accuracy
[R3465] Center Frequency: 4 GHz, Reference value dBm
R3465 F Gain IF Gain Switching Accuracy Step-to-Step Accuracy
Attenuator (dB) Uncertainty
{d8) (dB} Mir. (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 - +2 1.1
30 20 -2 +2 1.1
40 30 -2 +2 11
50 a0 -2 +2 +1.1
60 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 0 0 0 (Ref} | 0O (Ref) 0 (Ref) D (Ref.} 0 (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
g0 50 -2 +2 +1.1
70 60 -2 +2 +1.1
[R3272] Center Frequency: 15 GHz, Reference value dBm
R3272 : IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain !
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actua! (dB) | Max. (dB) | Actual {dB) | Spec. (dB)
10 0 0 0 {Ref.) | 0 (Ref.) 0 {Ret.) 0 (Ref.} 0 (Ref.)
20 10 -2.5 +25 *1.3
30 20 2.5 +2.5 +1.3
40 30 -2.5 +2,5 +1.3
50 490 -2.5 +25 +1.3
60 50 -2.5 +2.5 +1.3
7C &0 2.5 +25 +1.3
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1.4 Pérformance Test Process

{cont'd)

Center Frequency: 18 GHz, Reference value dBm

[R3272]
R3272 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain )
Attenuator (dB) Uncertainty
{(dB) (dB) Min. {dB) | Actual (d8) | Max. (dB) | Actual {dB} | Spec. {dB)
10 0 0 0 (Ref.} D {Ref.) 0 (Ref.) 0 (Ref.} 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
80 50 -3.5 +3.5 +1.8
70 &0 -3.5 +3.5 *1.8 J
[R3263/3463] Center Fregquency: 1.5 GHz, Reference value dBm
R3263/3463 IF 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 e} 0 0 (Ref) | O {Ref.) 0 (Ref.) 0 (Ref.) 0 (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
60 50 —2 + 2 t 1.1
70 60 - -2 +2 +1.1
’.-.ﬁ
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1.4 Parformance Test Process

1.4.17 Calibration Amplitude Accuracy
e SPECIFICATION
Ampiitude; -10dBm *0.3dB

e RELATED ADJUSTMENT
Calibration amplitude adjusiment.

e DESCRIPTION
The amplitude accuracy of the CALOUT signal are checked for - 10 dBm £0.3 dBm.

R3465/3272/3263/3463

CALOUT
N-BNC
POWER
OWER
ENSOR METER

O

Figure 1-17 Calibration Amplitude Accuracy Test Setup

e EQUIPMENT

Power Meter
Power Sensor {Sensor 2)

s PROCEDURE

{1) Connect the equipment as shown in Figure 1-17.

(2) Press the power sensor zero of the power meter and calibrate the power sensor. Enter
the power sensor’'s 30 MHz calibration 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 foliowing

fimits (=03 dB): Actual
-10.3 dBm= £ -9.7 ¢Bmi
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Spectrum Analyzer

—~ OPERATION MANUAL
1.5 ChecklistiData Form
1.5 ChecklistData Form
Fite No. Description : SPECTRUM ANALYZER
UUT MFR ADVANTEST CO. ID No.
Model R3465/32?2!3263!3463 Date
Tabie 1-30 performance Test Record (1 of 11)
[ oa Resuilts
Para. Test Description
No. Min. Actual Max.

Frequency Readout Accuracy
and Frequency Counter Marker
Accuracy

4.5 GHz CENTER FREQ

1.50001165 GHz

1 MHz SPAN 1.49998835 GHz

10 MHz SPAN 1.49958484 GHz 1.50041516 GHz

50 MHz SPAN 1,49784984 GHz 150215016 GHz

100 MHz SPAN 1,49584884 GHz 1.40415016 GHz
2 GHz SPAN 1.41924884 GHz 1.58075016 GHz

5.0 GHz CENTER FREQ

5.00001201 GHz

1 MHz SPAN 4.98998799 GHz

10 MHz SPAN 4,99958434 GHz 5.00041566 GHz

50 MHz SPAN 4.997684949 GHz 5.00215051 GHz

100 MHz SPAN 4.89584949 GHz 5.00415051 GHz
2 GHz SPAN 4.91924948 GHz 5.08075051 GHz

<R3272 ONLY >
11.0 GHz CENTER FREG

11.00001261 GHz

1 MHz SPAN 10.29998738 GHz
10 MHz SPAN 10.99958498 GHz 11.00041501 GHz
50 MHz SPAN 10.997848838 GHz 411.00215111 GHz
100 MHz SPAN 10.99584888 GHz 11.00415%11 GHz
2 GHz SPAN 10.91924889 GHz 14.08075111 GHz

18.0 GHz CENTER FREQ

18.00001331 GHz

1 MHz SPAN 17.99998669 GHz
10 MHz SPAN 17.29958318 GHz 18.00041681 GHz
50 MHz SPAN 17.99784818 GHz 18.00215181 GHz
100 MHz SPAN 17.99584819 GHz 18.00415181 GHz
2 GHz SPAN 17.51924819 GHz 18.08075181 GHz
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1.5 ChecklistiData Form

Table 1-3¢ Performance Te

st Record (2 of 11}

Results
Para. Test Description — —
No. Min. Actuai Max.
1 Fregquency Readout Accuracy
and Frequency Counter Marker
Accuracy {cont'd)
Frequency Counter Marker
Accuracy _
1.5 GHz CENTER FREQ 1,499999844 GHz 1.500000156 GHz
5.0 GHz CENTER FREQ 4.990999494 GHz 5.000000508 GHz
1.0 GHz CENTER FREGQ 10.999996889 GHz 11.00000111% GHz
18.0 GHz CENTER FREQ 17.999998184 GHz 18.000004816 GHz
2 | Frequency Reference Output
Accuracy
10 MHz Reference Freguency 29.9998970 MHz 30.0000030 MHz
3 | Noise Sidebands
1.5 GHz Center Frequency
10 kHZz Offset ' — 100 dBc/Hz
100 kHz Offset —110 dBe/Hz
< R3465/3272 ONLY =
3.5 GHz Center Frequency
10 kHz Offset — 88 dBc/Hz
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 T
400 MHz SPAN 384 MHz 4416 MHz :
<R3465/3272 ONLY >
4.0 GHz Center Freguency
4 GHz SPAN 3.84 GHz 4.16 GHz
8 (3Hz SPAN 7.68 GHz 8.32 GHz
<R3272 ONLY >
10 (3Hz Center Frequency
10 GHz SPAN 7.68 GHz —~ 8.32 GHz
19 GHz SPAN 15.36 GHz 16.64 GHz
-
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1.5_ Checkiist/Data Form

Table 1-30 Performance Test Record (3 of 11)

L Results

Para. Test Description - 7
’ Min. Actual Max. 7

5 Resolution Bandwidth Accuracy
and Sglectivity

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 kHz 240 kHz 360 kHz
100 kHz 8D kHz 120 kHz
30 kHz 24 kHz 38 kHz :
10 kHz 8.0 kHz 12.0 kHz .
3 kHz 2.4 kHz 3.6 kHz
1 kHz 800 Hz 1200 Hz
300 Hz 210 Hz 380 H=z
Resolution Bandwidth Selectivity
5 MHz 15 -
3 MHz 15
1 MHz 15
.. 300 kHz 15
) 100 kHz 15
30 kHz 15
10 kHz 15
3 kHz 15
1 kHz 15
300 Hz 15
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1.5 ChecklistiData Form

Table 1-30 Performance Test Record (4 of 11}

Results
Pf';a‘ Test Description .
: Min. Actual Max.
5] Resoiution Bandwidth Switching
Uncertainty

3 MHz —0.3dB +0.3dB
1 MHz -0.3dB +0.3dB

300 kHz 0 (Ref)
100 kHz -0.3dB +0.3d8
30 kHz —-0.3dB +0.3dB
10 kHz —~0.3dB +0.3dB
3 kHz —~0.3dB +0.3 dB
1 kHz —0.3d38 +0.3 dB
300 Hz ~0.3dB +0.3dB

e
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1.5 Checklist/Data Form

Table 1-30 Performance Test Record (5 of 11}

Results
Para. Test Description
No. Min. Actual Max.
7 {Displayed Average Noise Level
<R3485 ONLY >
10 kHz —70.0 dBm
100 kHz - B80.0 dBm
1.1MHz —~114.89 dBm
101 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MHz —113.45 dBm
1501 MHz —112.67 dBm
2001 MHz —111.80 dBm
2501 MHz —-111.12 dBm
2999 MHz ~110.35 dBm
1.7 GHz to 7.0 GHz —115 dBm
6.9 GHz to 8.0 GHz —115 dBm
<R3272 ONLY >
10 kHz —70.0dBm
100 kHz —B0.0 dBm
1.1MHz —114.99 dBm
101 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MKz ~113.45 dBm
1501 Hz -112.67 dBm
2001 MHz —111.80 dBm
2501 MHz —111.12 dBm
2989 MHz —110.35 dBm
3.0 GHz to 7.5 GHz —110.0 dBm
7.4 GHz to 15.4 GHz —-103.0 dBm
15.2 GHz to 23.3 GHz —96.0 dBm
23 GHz to 26.5 GHz —80.0 dBm
<R32B3/3463 ONLY >
10 kHz —~70.0 dBm
100 kMHz, —80.0 dBm
1.1 MHz —114.99 ¢dBm
101 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MHz —113.45 dBm
1501 MHz —112.67 dBm
2001 MHz —111.90 dBm
2501 MHz ~111.12 dBm
2998 MHz J ~110.35 ¢Bm |

1-94
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1.5

Checklist/Data Form

Table 1-30 Performance Test Record {6 of 11)

Results
PS ra. Test Description
e Min. Actual Max.
8 Gain Compression
B20.5 MHz —5 dBm
<R3465/3272 ONLY >
3200.5 MHz —5 dBm
g Residua! Respanse
1 MHz to 3.0 GHz — 100 dBm
<R3485 ONLY >
1.7 GHz to 8.0 GH:z —80 dBm
<R3272 ONLY >
3.0 GHz to 26.5 GHz — 80 dBm
10 [ Second Harmoenic Distortion
INPUT FREQ: 1.4 GHz —70 dBc
INPUT FREQ: 1.9 GHz — 100 dBc
11 Third Order Intermodulation
Distortion Mixer Input Levef
:-20dBm
820.005 MHz —55 dBe
3200.005 MHz —55 dBc
12 |Image, Multiple, and
| Out-of-Band Response
Maximum Response Amplitude
<R3465 ONLY >
10 MHz to B8 GHz ~ 70 dBc
<R3272 ONLY >
10 MHz to 18 GHz —70 dB¢
10 MHz to 23 GHz — B0 dBc
10 MHz t0 26.5 GHz — 50 disc
<R3263/3463 ONLY > -
10 MHz to 3 GHz J —70 dBc
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1.5 CheckiistiData Form

Table 1-30 Performance Test Record (7 of 11)

Para. o Results L
Test Description E
No. Min. Actual Max.
13 | Frequency Response
<R3455 ONLY >
g kHz to 3.0 GHz —1.5dB +1.5dB
50 MHz to 3.0 GHz ~1.0dB +1.0dB
1.7 GHz to 7.5 GHz —1.5dB +1.5dB
7.4 GHz to 8 GHz -1.5dB +1.5dB
<R3272 ONLY >
g kHz to 3.0 GHz -1.5dB +1.5dB
50 MHz to 3.0 GHz —-1.0dB +17.0dB
3.0 GHz 10 7.5 GHz -1.5dB +1.5dB
7.4 GHz 1o 15.4 GHz —3.5dB +3.5dB
15.4 GHz to 23.3 GHz —4.0dB +4.0 dB
23,0 GHz to 26.5 GHz —4.0dB +4.0 dB
< R3263/3463 ONLY >
. g kHz to 3.0 GHz —-1.5d8 +1.5dB-
\ 50 MHz to 3.0 GHz ~1.0dB +1.0 dB
1 14 |IF Gain Uncertainty
RBW 10 kHz REF LEVEL
0 dBm
—1dBm -05dB +0.5dB
—2dBm —~0.5¢B +0.5 dB
—3 dBm -0.5dB +0.5dB
—4 dBm —-0.5dB +0.5dB
-5 dB8m —0.5dB +0.5 0B
-6 dBm —-0.5dB +0.5dB
~7 ¢Bm —05dB +0.5dB
—B dBm —-0.5dB +0.5dB
-39 dBm —-0.5dB +0.5 dB
—~ 10 dBm —-0.5dB +0.5dB
- 20 dBm —~0.5dB +0.5dB
— 30 dBm —-0.54dB +0.5dB
— 40 dBm —-05dB +0.5¢B
—50 dBm —~0.5 dB +0.5dB
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1.5 Checklist/Data Form

Table 1-30 Performance Test Record (8 of 11)

Results
Para. Test Description
No. Miin. Actual Max.
14 [ IF Gain Uncertainty {cont'd) .
RBW 3 kHz REF LEVEL
0 dBm

~1dBm —0.5d8 +0.5dB

-2 dBm -0.5dB +0.5dB

—3 dBm —0.5dB +05dE

—4 dBm —0.5dB +0.5 dB
-5 dBm -0.5dB +0.5 dB N
-6 dBm —-0.5dB +0.5 dB 3

—7 dBm —0.5dB +0.5 dB

—8 dBm —-0.5dB +0.5dB

—9 dBm -0.54dB +0.5 dB

-10 dBm ~0.5 dB +0.5 dB

—20 dBm —0.5dB +0.5 dB

—30 dBm —0.5dB +0.5dB

- 40 dBm —-0.5dB +0.5dB

—50 dBm —0.5 dB +0.5dB
._,(.
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1.5 _Checklist/Data Form

Table 1-30 Performance Test Record (3 of 11)

Results
Para. Test Description ]
No. Min. Actual Manx.
15 | Scaie Fidelity
1 ¢B/div Log Scale Fidelity
~1dB -0.2dB +0.2dB
—2dB —0.4 dB + 0.4 dB
—-3dB —0.6dB + 0.6 dB
—4dB —0.8dB +0.8 dB
-5dB —1.0dB +1.0 dB
—-6dB —1.2dB +1.2 dB
~7dB —1.4dB +1.4dB
—8dB —1.5dB +1.5dB
—-9dB —1.5 dB +1.5dB
—-10dB —1.5dB +1.5 dB
10 dB/div Log Scale Fidelity
—-10 dB ~1.0 dB +1.0 dB
-20dB -1.5dB +1.5dB
—-30dB ~-1.5dB +1.5dB
—40dB —-1.5dB +1.5dB
—-50dB "’ —~1.5dB +1.5dB
-B60 dB -1.5 dB8 +1.5dB
—~70 dB —-1.5dB +1.5dB
-8D dB —1.5dB +1.5 dB
Linear Scale Figelity
div from Ref Level
1 167.7 mV 234.8 mv
2 145.3 mV 212.5 mv &
3 122.9 mV 180.1 mV :
4 100.6 mv 167.7 mV
5 78.2 mV 145.4 mV
b 55.9 mV 122.0 mV
7 33.5 mV 100.7 mVv
8 11.1 mv 78.3 mV J
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1.5 Checkiist/Data Form

Table 1-30 Performance Test Record (10 of 11)
Results
Prj;a' Test Description -
: Min. Actual Max.
16 | Input Attenuator Accuracy
<R3465/3272 ONLY >
(4 GHz Center Freq)
Switching Accuracy
20 dB -2 dB +2dB
30 dB8 -2dB +2dB
40 dB -2 dB +2dB
50 dB -2 d8 +2dB
60 dB -2 dB +2 dB
70 dB -2 dB +2dB
Step-to-Step Accuracy
20 dB —-1.1dB +1.1dB
30 dB ~-1.1dB +1.1dB
40 dB -1.1dB +1.1dB
50 dB —-1.1dB +1.1dB
60 dB —11dB +1.1d8
70 dB . —1.1dB +1.1dB
<R3272 ONLY >
(15 GHz Center Freq)
Switching Accuracy
20 dB -2.5 dB +2.5dB
30 dB -2.5dB +2.508
40 dB -2.5 dB +2.5dB
50 dB -2.5dB +2.5d8
€0 dB -2.5dB +2.5dB
70 dB -2.5 dB +2.50dB
Step-to-Step Accuracy
20 dB —-1.3dB +1.3dB
30 dB —-1.3dB +1.3dB
40 dB —1.3dB +1.3dB
50 dB —1.3dB +1.23dB
60 dB —1.3dB +1.3 dB
70 dB —-1.3dB +1.3 dB
(18 GHz Center Freq)
Switching Accuracy
20 dB -3.5 dB ~ +3.5dB
30 dB -3.5dB +3.5 dB
40 dB -3.5 dB +3.5dB
50 dB -3.5dB +3.5dB
60 dB -3.5 dB +3.5dB
70 dB -3.5dB +3.5dB
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1.5 Checklist/Data Form

Table 1-30 Performance Test Record {11 of 11}

Resuits
Pﬁga' Test Description
' Min. Actuai Max.
16 | Input Attenuator Accuracy
{cont'd)
<R3272 ONLY >
Step-to-Step Accuracy
20 dB —1.8 d8 +1.8 dB
30 dB —-1.8dB +1.8dB
40 dB —-1.8¢B +1.8dB
50 dB —-1.8dB +1.8dB )
60 dB -1.8dB +1.8 dB :
70 dB - 1.8 dB +1.8dB
< 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 -2dB +2dB
60 dB -2 dB +2 dB
70 dB -2 dB +2dB
Step-to-Step Accuracy
20 dB —1.14dB +1.1dB
30dB —1.1dB +1.1dB
40 dB -1.1dB +1.1dB
50 dB —1.1dB +1.1¢dB
50 dB —1.1dB +1.1dB
70 dB -1.1dB +1.1 dB
17 | Calibration Amplitude Accuracy
—10.3 d8m —-9.7 dBm
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