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No. ESA001

Safety Summary

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

Careful attention to personal safety should be paid when operating and servicing this equipment. Please be sure to
always use this equipment correctly and safely.

BWwarning Labels

Warning labels such as shown below are applied to Advantest products in locations where
specific dangers exist. Péy careful attention to these labels during handling. Do not remove or
tear these labels. If you have any questions regarding warning [abels, please ask your nearest
Advantest dealer. Our address and phone number are listed at the end of this manual.

- s;sg%mn SEAYICABLE PARTS A WARNING
SERVICING TO 8E PROVIDED BY HiGH VOLTAGE

TRAINED INDIVIDUSLS. ) SHOCK HAZARD

A WARNNG ] 4 CAUTION

FOR CONTINUED PROTECTION HEAVY PRODUCT
A FOSE Wi T HANDLE ¥iTH
SAME TYPE AMD RATING. CARE

TO AV0ID ELECTRIC SHOCK, 01SCONNECT
MEASURING TERMINALS AND LINE COARD
BEFGRE CPENING CASE.

DG MOT OPERATE WITH CASE REMOVED.
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Safety Summary

B Basic Precautions

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

injury.
@1Use a power cable rated for the voltage in guestion. 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
mmsert the plug as far as it will go.

& When removing the plug from the electrical outlet, first turn the power switch OFF and then
puli it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands

are dry at this time.

@Before mrming on the power, be sure to check that the sapply voltage matches the voltage
requirements of the equipment.

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

@ B¢ sure 1o use fuses rated for the voltage in quesiion.
@ Do not use this equipment with the case open.

@ Do not place any heavy objects on top of this equipment. Also, do not place flower pots or
other containers containing Hguid such as chemicals on top of or near this equipment.

8o not stick or drop metal or sasily flanunable objects into the ventilation outlets of this
equipinent.

@In the case of products which emit laser light, do not look directly at the output connector
edge or the connected fiber output edge.
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Safety Summary

@ Caution Symbols Used Within the Instruction Manual

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

DANGER: Indicates an item where there is a danger of serious personal injury (death
or serious injury)

WARNING Indicates an item relating to personal safety or health

CAUTION Indicates an item relating to possible damage to the product or equipment
or relating to a restriction on operation

@ Safety Marks on the Product

The following safety marks can be found on Advantest products.

Indicates that care in handling is required. A reference to the
appropriate pages in the instruction manual is given to protect
yeurself and the product.

Represents a ground symbol. This indicates field wiring terminals

which must be grounded before using the equipment to prevent
electric shock,

indicates dangerous high voltage. This is placed at locations

where 1000 volts or more is inpit or output,

f}? mﬁ_ Indicates a frame (or case) terminal. This is placed on terminals
connected o the outside frame {or case) of the product.
NS Indicates alternating current {curreni or voltage).
=== Indicates direct current (cusrent or voliage).
P Indicates alternating current (current or voltage) and direct

current {current or voltage).
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Safety Surmary

B Precautions when Disposing of this Equipment

Be aware of the following harmful substances when disposing of this product and be sure they
are disposed of properly. if you have guestions on how to dispose of this product, please
contact your nearest Advantest dealer. Our address and phone number are listed at the end of

this manual,

Harmful substances: (1) PCB (polycarbon biphenyl)
(2) Mercuary
(3) Ni-Cd (nickel cadmium)
(4) Other

ftems possessing cyan, organic phosphorous and hexadic
chromium and items which may leak cadmiom or arsenic
(excluding lead in solder).

B Replacement Parts
Some parts used in this equipment are expected to wear out over time due to friction or other
causes. Please replace these parts periodically fo ensure a set level of performance. If you have

questions about replacement parts, please ask your nearest Advantest dealer. Our address and
phonie number are listed at the end of this manual.
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ADVANTEST provides the following power cables for each couniry.
If there was any inconvenience on your use, please contact our

subsidiaries or ADVANTEST representatives.

. Ratings/Color/ |Accessory
Plugs Standards/Countries Length Codes
JiS : JAPAN Rating :125V {A01402
1 I 7A
G Color  :Black |A01412
Length :2m
UL : USA Rating :125V | A01403
21 I 0] Josa :canapa 7A  |(Opt.95)
o | Color :Black
Length :2m  {A01413
CEE : EUROPE Rating :250V [ A01404
VDE : FRG 6A (Opt.96)
, OVE : AUSTRIA Color :Gray
SEMEG : SWEDEN Length :2m A01414
3 o _© DEMEKO : DENMARK
® EEMA : NETHERLANDS
FIMEKO : FINLAND
NEMKO: NORWAY
CEBEC : BELGIUM
_ SEV SWITZERLAND Rating :250V | A01405
4l | 6A | (Opt.9T)
' Color :Gray
Length :2m A01415
SAA : AUSTRALIA Rating 250V | A01406
5 ' NEWZELAND B8A (Opt.98)
L\ i Color :Gray
Length :2m
" _ B8 : UK Rating :250V |A01407
6 s 6A (Opt.99)
S Color :Black
Length :2m A01417
Note : “E” shows earth (ground).
Me-cbl-9106 ADVANTEST CORPORATION
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R3261/3361
SPECTRUM ANALYZER
TNSTRUCTION MANUAL

Preface

PREFACE

This manual covers operations of the R3IZ61C, R3261CN, R3261D, R3361C, R3361CN,
R3361D, R3361NK and R3361K.

The text of this manual uses the R3261D/3361D data, but the panel diagrams and
screen drawings use the R3361C data.

In the following explanations, a panel key is enclosed by a solid line {e. Jes
REf LEVEL |} and a softkey menu is enclosed by a dotted line (e. g,,; XdB/DIV )
as requ1re§ to prevent confusgion of them. ’ N

When a softkey menu enclosed by a dotted line is followed byrtj; this symbol
indicates the softkey corresponding to this softkey menu.

This instruction manual consists of the following two parts,

@ OPERATION
& PERFCRMANCE TEST

Prefacew May 25/95
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R3261/3361
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INSTRUCTION MANUAL

How to Use This Manual

How to Use This Manual

Information and notes necessary to use the R3261/3361 for Operating Manual

safely are written,

General

Panels

Basic
Operations

i

Functions

Tracking
Generator
Fupctions

Measurement
Examples

GPIB:
Remote
Programming

Check

Read before the R3261/336% is used.

This chapter explains features of the R3261/3361, and
the procedure from set—up to power-on operation, and
precautions,

This chapter provides brief information about every part
of the front and rear panels.

This chapter is edited for the beginners to explain the
procedure from power-on operation to simple measurement
using only basic keys.

This chapter explains basic functions and applications of
the R3261/3361.

This chapter explains the tracking generator functions
which can control generation of highly stable wide-band
frequencies continuously and are indispensable for
analyzing the frequency characteristics of the DUT.

This chapter explains how to operate the R3261/3361
according to various examples.

The R3261/3361 is equipped with GPIB, enabling
full remote control from an external controller.

Read this chapter when the R3261/3361 does not
operate normally,

Jul 4/94
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R3261 /3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

How to Use This Manual

9. R3361NK/3361K

10. Specifications

11. Operations

APPENDIX

INDEX

EXTERNAL VIEW

This chapter explains the R3361NK/3361K.
This chapter explains specifications and accessories of
the R3261/336%.,

This chapter explains bagic operations of the R3261/336%1.

The appendix lists softkey menus corresponding to panel
keys and glossary.

The outside dimensional drawing, front panel drawing, and
rear panel drawing are listed,

May 25/95
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A.3 Lewvel Conversion

EXTERNAL VIEW
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1. GENERAL
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1.1 Overview

1.1

Overview

The R3261/3361 spectrum analyzer, which employs a synthesized local

oscillator for assuring highly stable spectrum analyzer, features

wide frequency range from 9kHz to 2.6GHz (R3261C/CN, R3361C/CN R3361NK/K},

9xHz to 3.6CGHz {R3261D, R3361D),

wide input range from -1304Bm to +25dBm {R3261C/D, R3361C/D R3361NK/K),
-1 8G8 to +1324Bu (R3Z261CN, R3361CN},

wide measurement display range of 115%dB and high regolution of 30Hz, low

residual FM of 20Hz,.,, less noise sideband of -105dBc/Hz (20kHz output

from carrier) as wagl as full remote-control GPIB, and the memory card

function for saving/recalling data and panel settings.

The R3361¢/CN/D containg a tracking generator that facilitates fregquency

characteristic measurement.

Features

() This analyzer permits sweeping over a wide frequency range from 9kHz
tc 3.6GHz {(R3261D, R3361D}.

C) A maximum freguency resolution of 30Hz enables analvsis of adjacent
gignals and spurious response.

C) High-precision frequency measurement
A reference crystal oscillator with an aging rate of 2 x 10'8/day is
mounted tc measure very weak signals (which cannot be measured by any
counter) at a resolution of #Hz in the counter mode.

Use of a memory card permits saving/recalling of panel settings.

C) The field strength can be viewed and read directly after compensating
the antenna calibration coefficient and that the QP value based on the
CISPR standard can be obsarved directly.

C) Various enhanced functions supported by digital indications
Whole information needed for spectrum analysis is displayed on the CRT
together with signal traces. The digital memory screen realizes
flickerless display. Various marker functions assures accurate and
easy reading even in the manual mode.

Two channels of completely independent digital memories enable
simultaneous display of two screens.

A full-remote-control GPIB is used as a powerful system component.

The built-in tracking generator of the R3361C/CN/D enables direct
viewing of frequency attenuation of 11548 or more.

The R3261/3361 suits safety Class I of the I1IEC Publication 348 (safety
Publication of the electronic measurement instrument).

©@ @ oo O

R3IV6INK/3361K allows easy measurement concerning CATV.
(Refar to Chapter 9.}

: 1 - 2 May 25/9%
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1.2 Before Using This Spectrum Analyzer

1.2 Before Using This Spectrum Analyzer

1.2.1 Checking Accessocries

Upon receipt of the R3261/3361, run checks thereon as shown below,

Run visual checks against any and all damages or imperfections.

Check the quantity and rating of standard accessories to assure their

conformance with Table 1 - 1,

Should there be any flaw, or damage, or missing or insufficient part,

contact dealer or the sales and support offices.

Table 1 = 1 Standard Accessories
Aecessory Standard . ‘ Quantity
Remarks
name Model name Stock Wo R3261C/0 ! R3361C/8 | RI2H1CN RI3BICN
Powar
cabie AB1402 BCE-DD2428%01 1 1 i 1
[nput Mi-02 BCR-FFQ386 ! 2 /,f/' -
cable e — -
D3S015(Black) DCB-FF2987K01 - 1 2
: - T
N-BNC JUG-2014/Y | JOF-AFCOLEX03 1 2 P e
conversion o e =
adapter BA-4185 JEE-AF001EXO4 / e 1 2
Power
{use TMFBINR3{250) DFN-AADA 2 2 2 P
Memory card - SEE-MACI101BAR 1 i 1 i
- JR3261/3381 Japanese
Instruction Version
manual 1 i 1 1
— ER3261/3361 English
Versian

Note:When ordering an accessory, let us know its type ({or stock No.).

1 =3
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1.2 Before Using This Spectrum Analvzer

1.2.2 Environmental Conditions

(1)

(2}

(3

) ) T - 4
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Do not use the R3261/3361 in a place
exposed to direct sunlight or corrosive
gas. Do not use this unit in a place
exposed to dust or vibration.

The ambient temperature must be 0 to
500C and the relative humidity must be
85% or less.

The R3261/33561 is designed for indoor
use. Safety can be kept for -~109C or
more in the temperature.

2 cooling fan is provided on the back
panel of this unit to prevent abnormal
temperature rises in it. Since this fan
blows air outside, give attention to the
ventilation arcund the R3261/3361.

Place this unit within 10cm from the
rear wall. Do not place any obstruction
close to the rear panel of the
R3261/3361.

The R3261/3361 is designed with the
effect of AC power supply line noise
taken into consideration. However, it
is recommended that it be used in a
place where there is minimum noise. If
the noise is unavoidable, use a noise
suppresser or the equivalent.

(1) Do not p
in the T

lage the R3261/3361
oliowing place:

Direct
suniight |

o e el 1w g gl i\wjj

Vibration

{2) Place the R3261/336% at least
10cm distant from the rear

wall,

Wall

gas

(3) If there are may noises
that affect the power
supply lime, use a noise
suppressing filter.

Noise
souree

=]

4![

Figure 1

1

Environmental
Conditions

Jul 4/94
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1.2 Before Using This Spectrum Analyzer

1.2.3 Storage, Cleaning and Transport
{1) Storage

The R3261/3361 must be stored at temperatures from =-200C to

+600C, If the system will not be used for a long time, wrap it in a
vinyl sheeb or put it in a carton box, and store it in a dry place
away from direct sunlight.

(2) Cleaning

The protect filter of the CRT display unit nmust be cleaned
periodically with a soft cloth soaked with alcohol. Use alcohol only.

Usually, cleaning the surface is sufficient., If the inside of the
filter or the CRY display unit itself is soiled, follow the steps
below to remove the bezel and clean as above.

CAUTION

Do not use solvents such as benzene, toluene, acetone, and other
organic solvents that can affect plastic.

{3) Transport

Pack the R3261/3361 in the original or similar packing materials for
transport. If the original packing materials have been lost, wrap up
the main unit in padding and put it in a carton box with sides at
least Smm thick. Put in the accessories, cover these with more
cushicning materials, secure the box, and bind the package with a
packaging strap.

1 - 5 Jul 4/94
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1.2 Before Using This Spectrum Analyzer

1.2.4 Before Turning This Analyzer on

WARNING

1. Before any other connection is made, make sure the R3261/3361 has
been properly grounded through the protective conductor of the AC
power cable to a socket outlet provided with protective earth
contact. Any interruption of the protective (grounding)
conductor, inside or outside the R3261/3361, or disconnection of
the protective earth terminal can result in personal injury.

2. Before turning R3261/3361 on, make sure that it is set to the
voltage of the power supply (Refer to Table 1-2.).

3. If the fuse rating is not as specified, the R3261/3361 may be
broken.

{1} Power Reqguiremsnt
Table 1 - 2 lists power supply conditions.

Table 1 - 2 Power Supply Conditions

Power Condition
Input voltage 90 to 732V or 198 to Z50V rms
Frequency 43 to 66Hz
Power consumption 220VAC or less

AnBanTedwmbgmemp-QuaMstUumemamn_.Ghamnéed|@88)&}SOURCElwwwanBamgﬁom Jul 4/94
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1.2 Before Using This Spectrum Analyzer

{2) Checking a Fuse

The AC line fuse vating is T5A/250V whether the input voltage is 90 to
132V or 198 to 250V,

The T5A/250V fuse is contained in the power supply connector on the
rear panel., Check it.

Power connector

T5A/250V fuse

T =a

g‘:f""
=7

Figure 1 - 2 Checking a Fuse

z 1 -7 _ Mar 16/92
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1.2 Before Using This Spectrum Analyzer

(3} Checking the Power Cable

The power cable plug has three pins. The round pin is used for
grounding.

When using the R3261/3361, defend the following.

@ Connect power plug with the outlet prepared the protective earth
terminal.

# Do not use the extension cable without a preotective conductor.

WARNING

Any interruption of the protective conductor inside or outside the
R3261/3361 or disconnection of the protective earth terminal is likely to
make the instrument dangerous. Intentional interruption is prohibited.

CAUTION

Power is supplied to the R3261/3361 when the power cable is connected to
the power connector; even if the power switch is turned off. Disconnect
the power cable to shut off the power,

- R
AnBanTedwmbgmemp-QuaMstUumemamn_.éuamg%ed|@88)&}SOURCElwwwanBamgcmn Jul 4/34



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL
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2. PANELS
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2.1'Front Panel

2.1 Pront Panel

This section explains the front panel components @ to in the
ascending order. Ses Figure 2 - 1. :

Explanation of Each Component:
POWER switch : Supplies oy cuts power.

DRIVE lamp

g

Goes on when the memory card operates.
Memory card insertion slot

EJECT button

we

Ejects the memory card.

TG key

Turns on/off the tracking generator.

An N-type output connector of the tracking
generatoyr.

an

TG OUTPUT connector

INTENSITY control

Controls intensity.

FROBE POWER

an

@0 @0 OO

A probe power connector. ({Power supply to an
accessory such as active probe.)

PROBE 1 : 8¢
FOWER 2 1 GNB

2 = 1 3 -15¥
------ 4 0415V

Note: Set the output current below 80mA.

PHONE jack : An 80 phone jack.

INPUT connector ¢ An N~type input connector.

(:) CRT dispiay : Displays wavefor@s and measured data,.
Softkey menu display section

: Displays up to six items.

®

Softkeys : There are six softkeys which correspond to the
left~hand softkey menu.

_ 2 -~ 2 Sep 5/%0
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2.1 Front Panel

FUNCTION Section

& ® ®® ©
& (%3] s

® ®

ng

CENTER FREQUENCY key
FREQUENCY SPAN key

START key
3TOP key

COUPLE key

REFERENCE LEVEL key

MENU key

SWEEP lamp

TRBCE Section

®
&

A-key

B-key

GPIB Bection

@

e ™ / %)
o ) \ &

LCEL key

REMOTE lamp
USER key
DEFINE key

RECALL key
SAVE key

SHIFT kev

PRESENT key

o

1

as

au

(1%

L]

or

a0

se 28 e 89 wp

o8

Selects a center freguency input mode.
Selects a freguency span input mode.

Belects a sweep start freguency input mode.
Selects a sweep end freguency input mode.

Sets a reésolution band width, video band width,
sweep time, or input attenuator.

Selects a reference level input mode.

Selects a trigger, detector, sweep, display
iine, or tracing.

Goes on during sweeping.

}Controls the trace memory.

Cancel external control.

Goes on only when this analyzer is controlled
by an external unit.

Assigned a function by the user.
Used when the user defines a function.

Used to call a saved setting condition.
Used to save the current set conditions.

Selects a shift mode (key expangion function).
{The LED goes on when this mode is selected.)

Restores the initial state.

2 = 3 Jul 23/30
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2.1 Front Panel

MARKER Section

ON key
PEAK key

MKR > key
OFF key

DATA Section

Data knob

Step key

@ ®

Ten key

Back space key

©® O

Unit key

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ae

ae

a8

on

o2

a0

oo

Displays a marker for direct reading of every
part of the displayved waveform.

Moves the marker to the highest level ({peak) on
the screen.

Selects a marker point coperation.

Clears the marker.

Adjusts data input finely.

Inputsz data step by step.

Consists of numeric keys {0 to 3) and decimal
polint key.

Used to correct a digit input by a numeric key.

Selects a2 unit and enters the set value.

Jul 23/90
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2.2 Rear Panel

2.2 Rear Panel

This section explains the rear panel components @ to in the
ascending order., See Figure 2 - 2. '

Explanation of Each Component:
(1) SERIAL 1/0 (Option)

GPIBR connector : Used to connect an external controller or
connector with a GPIB cable.

Controller output terminal (Option)

Terminal for ouputting write waveform to X-Y recorder
s X.0UT : Approx. -5V to +5V
Output impedance : Approx. 10k{
C} Terminal for ouputting write waveform to ¥-Y recorder
: Y.0UT : RApprox. 0 to 4V
Qutput impedance : Approx. 2208

Terminal to external CRT display, video plotiter, etc,
: Tncludes output impedance of approx. 75 8,
t¥p-p, and composite signal.

Q@

2V/nGHz output terminal
¢ Outputs 2V per 1GHz tuning frequency.

Gated sweep control terminal
¢ Stops sweeping and measurement at the low TTL
level or performs sweeping and measurement at
the high TTL level.

©

External trigger : Triggers at the leading edge.

@ ®

Reference freguency signal input/output terminal
: Output : Approx. -5dBn
Input =+ Approx. 0dBm min.

Tnput/output selector switch
Selects input or output of a reference freguency
signal.

IF monitor output terminal (option)
: An IF cutput for supplying a 226MHz freguency.

© ® ©

PARALLEL I/C {(CGption)

Note: Not provided for R3551.

®

VIDEQ Output (Option}

2 -5 _ Jul 4/94
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2,2 Rear Panel

2 ~ B
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

CAUTION

For continued protection against fire hazard, replace a fuse with
the same type and rating. :

Indication of installed options

CAUTION

Inside entry by trained service personnel only.

Cooling fan : A cooling fan that blows air out.

Connector for AC power
: An connector having three pins. The lower
central pin iz used for grounding. To remove
the power fuse, remove the upper 1lid.

Japan Only

Ground terminal : Used to connect the unit frame to the ground
when neither 3-pin nor 2-pin power cable
connector cannot be used.

Mar 16/92



MR ) o) || (o oae || i | 2 B
e mld 75 Colg ke 3
FREG SPAI\@ DEFINE SAVE szsz?‘
Cobelzala
! g RzF LEVE’@ Ef_!gé Lﬂgﬁ}h‘iﬂywﬁi Lgﬂ;
[0 ® Bal Ealeplg g

N DATAN B3, 7 357 TaBe i T 7

wEn S <

==
~
2@

Bi===

jr-—— INPUT 800 =————y

L @D

1
|

Figure 2 - 1 Front Panel

b
z
5
m
F4
@
B4
4
o
ER)
0x
£
it
in
g
&

9
&5
5

&3
; SLBE ¥ | FUSE
SES PROTECTION
IRE WAZARG, 90-132¥
{USE WITH THA RUOV)
P AND RATING. 198-250v

s @@

JT7
DE_ENIRY BY JRAIMED @
'ICE PERSONNEL DMLY,

ATE IN EXT TRIG . REF

e )
® (@ @
5O %
_wﬂ’_ i ] T e ey sovaiest
[— ExT% ' @ ~| &
=0t s
=y ey E |

L
d 1]

Figure 2 - 2 Rear Panel

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

3. Basic Operations

3. BASIC OPERATIONS
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3.1 Turning This Analyzer on and Inputting Signals

3.1 Turning This Analyzer On and Inputting Signals

WARNING

1. The maximum allowable level of this input connector is given below.
1f voltage in excess of this level is applied, the input mixer will be
broken and the cost of repairing it will be very high. If there is a
possibility that the input signal level will exceed the maximum level
of the R3I261/3361, use an external attenuator to reduce the signal
level sufficiently.

Maximum input level: R3261C/D, R3361C/D
+25dBm (Input attenuator : 104B or more)
: R3261CN, R3I36ICN
+132d4Bu (Input attenuator: 10d4dB or more)
AC couple :  Magimum +50Vdc

= 2. Pay attention that 758 input/output connector of the R3261CN and
R3361CN analyzers are fragila. Use the dedicated adopter, or the
input/output connector will be damaged.

|__——-Input connector

@M N-BNC conversion adapter

t\muhttenuatorn~51qnal

source

POWER switch

Figure 3 - 1 Turning Analyzer On and Inputting Signals

_ _ 3 -2 Jul 4/94
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3.1 Turning This Analyzer on and Inputting Signals

{1} Power-On Operation Warm-Up
Set the POWER switch to ON.

Warm the R3261/3361 up for about 30 minutes to attain the designed
per formance.

{2) Input

The W-type connector is used for signal input. When inputting signals
through the BNC connector, use an attached N-BNC conversion adapter.
Take care not to break fine connector pins. The maximum input level
is +25dBm (R3281C/D, R3361C/D}, +132dBU(R3261CN, R3361CN) and the AC
couple is #50Vdc when the input attenuation level is 30dB or more.

The input impedance is‘about 500 (r3261C/D, R3361C/D), about
+750(R3261CN, R3361CN}). When input impedance must be matched, insert
a suitable matching circuit.

3 -3 Jul 4/94
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3.2 Initialization

3,2 Initialigzation

(1) Initialization

= “PRESET key
efl ] u'ﬁjﬁjioiiétbf
| ] ?
T PO | ¢

z £
[ Moo

B s Tt [ s
LY
CICI IO
e

eSS

The measuring parameters of the R3261/3361 have been set to the
initial status as follows:

Table 3 - 1 Initial Settings {Parameters)
Measurement parameter Initial value
R32631C/D, R3361C/D R3261CN, R3361CHN
Center frequency 1,868z {1.,3GHz) 1.3GHzZ
Frequency span _ 3600MHz {260C0MHz) 2600MHz
Reference level OdEBm 1104BuV
Sweep time AUTO (50ms) AUTO (50ms)
Regolution band width AUTO ({IMHz) 1 AUTO (1MH=z)
Video band width AUTO (1MHz) AUTO (1MHzZ)
Step size AUTO AUTO
Input attenuator AUTC {104B) AUTO (104B)
Trigger mode FREE RUN FREE RUN
Trace mode A WRITE A WRITE
Detection mode Normal mode Normal mode
Marker OFF OFF
Display line OFF OFF
Label function QFF QFF
Vertical calibration 10dB/div. 104B/div
3~ 4 Jul 4/94

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261/3361
SPECTRUM ANALYZER
INETRUCTION MANUAL

3.2 Initialization

To initialize the measuring parameters, press the PRESET key.

When the R3261/3361 power switch is turned off, the last setting
status of the instrument is kept in memory. '

When the power switch is turned on again, the R3261/3361 is set to the
same status.

3 -5 Jul 4/94
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3.3 Keys for Basic Operations

3.3 Reys for Basic Operations

This section explains only basic keys for the users who have no experience
in using this kind of analygzer. If you used to operate such an analyzer,
you may skip this section.

2)

(3 @ © 6} 0

{1} Reys for Basic Settings

CENTER FREQ key:
FREQ 5PAN key :

REF LEVEL key

L1

{2} Marker

[

ON key
OFF key

(3) bata knob

L]

(4) Step key

ve

{5) Numeric keys

oe

(6) Back space key :

{7) Unit key 3

Artisan Technology Group - Quality Instrumentation ... GBua”r“an?eed | (888) 88-SOURCE | www.artisantg.com

Use this key to select a center frequenty input mode.
Use this key to select a frequency span input mode.

Use this to select a reference level input mode.

Use this kev to display or clear the marker for
direct reading of svery part of waveform data.

Use this key for fine adjustment of data input.
Use this key to input data step by step.

Use these keys to input digits and decimal points.

Use this kev to correct digits input with the
numeric keys.

Use this key to set the unit and enter the setting.
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3.4 Basic Operations

The R3261/3361 can measure both the signal frequency and level.

The following gives an example to explain the basic procedure to measure
the 200MHz signal frequency and level.

(1) Inputting a Signal to be Measured
Set the POWER switch to ON and input the signal to be measured. For

example, input a 200MHz signal (10dBm) to the INPUT terminal of the
R3261/3361 using connection cable MI-02 and convergion adapter N-BNC.

Signal
source

Figure 3 - 2 1Inputting a Signal to be Measured

- Jul 4/94
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{2) Reading the Frequency and Level of the Signal to be Measured 1

(2=1) Set the center freguency to 200MHz.

(1) Press [CENTER FREQ|. “CENTER" is displayed at the upper left corner

of the screen.

(2) press (2] [o] [0o] |mmz].

Thus, the center freguency is set to 200MHz and the signal subject to
measurement moves to the center of the screen. (In this case, the
frequency span becomes 800MHz.)

The center frequency may be set with the data knob or step key instead
of the tem keys.

Data knob: Turning this knob clockwise will move the waveform to the
left; that is, the center freguency is raised.

Step key : Pressing this kev once will raise or lower the center
freguency initially set on the horizontal axis.

{2—2) Change the very wide freguency span of 3600MHz (initial value] to
100MHz.

(:) Press |FREQ SPAN |.

"SPAN ..Hz" is displayed at the upper left corner of the screen,

(:) Press Ei] Ei] Ei] ﬁﬁ& » Thus, the horizontal scale will be 100MHz
and 1 div. will be reduced by L/10 (10MHzZ).

The frequency span is displayed at the lower right corner of the
screen.

(:) If the signal waveforms shift from the center of the screen, press
ICENTER FREQ| and turn the data knob (for fine adjustment) to move the
waveform to the center.

When a frequency span is changed, the 200MHz signal waveform displayed
at the center of the screen may be shifted because the set resolution
values differ between frequency spans.

If the frequency is known, just enter it by pressing the ten keys. In
this case, the spectrum does not deviate from the center of the screen
at the time of freguency span setting.
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(2-3} Bet the 200MHz signal to REFerence LEVEL {reference level: top

(3}

® @

level on the screen scale} to measure the level.

The initial reference level is 0dBm. Change it to =104Bm and set the
calibration signal to the reference level.

Press | REF LEVEL[ . "REF LEVEL xx dBm" is displayed at the upper left
corner of the screen.

Press m @ {-dBu). Thus, the reference level change to
~10dBm.

Step keys may be used instead of the above keys,

If the calibration signal cannot be set to the reference layel, the
level indication must be changed, that is, calibration is required.

Reading the Freqguency and Level of the Signal to be Measured 2

If a marker (bright spot) is used, a center frequency and reference
level can be displayed as marker frequency and marker level directly.

To display a marker, press [ﬁﬁ] .

Using the data knob and step keys, move the marker to the peak of the
signal.

The marker frequency and its level are displayed in the upper right

part of the screen, allowing direct reading of signal frequency and
level,

To clear the marker, press .,

3 ~ 9% _ Jul 23/90
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4, FUNCTIONS

4 ~ 1 ) Jul 4/94
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4.1 Functions of FUNCTION Section

pon

FUNCTION
See section 4.1.1 (ENTTR FRED sgip
See section 4.1.2 FREQ SPAN _See section 4.1.3

See section 4.1.4

start] sToP | {courte

RUE LEVEL E M-ENUE - See gection 4.1.6

See section 4.1.5

Artisan Technology Group - Quality Instrumentation ... éua?an?eed | (888) 88-SOURCE | www.artisantg.com
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4.1.1 Center Freguency
{1) Panel Keys and the Corresponding Softkey Menu
Refer to Bection A.L1 (l1}.
{2} SBetiting the Center Freguency

The center frequency mavy be set within the range from OMHz to
3600MHz, The initial value is 1800MH=z.

Center freguency display resolution
100kHz { Span » 100MHz)

e

i

10kHz {(100MEz > Span = 10MHz)
1kHz { 10MHz > Span >  1MHz)
ioggz  { 1MHz Span » 100kHz)
108z {100kHz > Bpan » 10kHz)
1#z  { 10kHz > Span > 1kEz}
iHz { Span = Bz )

Center fregquency accuracy

The center freguency depends on the freguency span and reference
oscillator acouracy.

If span > 2MHz;

+{2% of span + Center freguency x Reference oscillator + 100Bz)
If span < 2MHAzZ;

#{3% of span + Center freguency x Reference oscillator + 100Hz)
Reference oscillator accouracy: 2 10“?/week, 1l =x 10"6/year

When an external reference signal source (10MHz) is used, this
accuracy applies as the reference oscillator accuracy.
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[Procedure and explanation]

Press | CENTER FREQ |.
Center frequency set mode.
Data entry is enabled and the center frequency data is
displayed on the screen.

[Data Adjustment Keys]

Data knob : Turning this knob clockwise will raise the center
' frequency. Turning it counterclockwise will lower the
center fregquency. The getting resolution is about
1/1000 of the freguency span.

Step key : Pressing this key once will raise or lower the center
frequency step by step. When the step size is set to
AUTC, the step width becomes 1/10 of the freguency
span {one horizontal scale}.

Ten key : The getting resclution is determined according to the
frequenay span.

CAUTION

The center frequency may be changed when the span mode is set to
LINEAR or ZERD. It cannot be changed when the span mode is FULL or
LOG SPAN.

{3) Setting the CF STEP SIZE

The center frequency step size may be set within the range from 0Hz to
3600MHz.

) . ) 4 - 4 i Get 31/91
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[Procedure and explanation]

Press | CpyTER FREQ | i CF STEP

A
S5tep-size set mode for the center freguency.

Data can he entered and the center frequency step-cize
data is displaved on the screen. '

Press

CENTER FREQ | i CF STEP

[{Data Adjusting

Data knob

Step key

Ten key

L]

oe

P AUTO

Step-zize set mode for the center frequency.

The center frequency step-size data is set to AUTO
mode, and the specified number of steps are deleted
from the screen.

Revs}

Turning this knob clockwise will increase the center
freguency step size. Turning it counterclockwise will
decrease the center freguency step size. The set
rasolution is the same as the display resolution.

The center freguency step size Is increased or
decreased by a value which is 10 times the display
resolution value.

The set resclution is the same as the set resolution.

{4) Betting the OFFSET FRED

The offset freguency can be set within the range from (MHz to

£9999MHz .

If a value less than the display resolution is entered, it

is autcmatically replaced by the display resolution value.

Center Frequency {Display) = Center Fregquency ({Setting} + OFFESET

. : 4 - .
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4.1.2

[Procedure and explanation]

press | CENTER FREQ |, and L FREQ OFS 4o <ot to ON.

ONAORE

Offset frequency set mede.

Data can be entered and the offset frequency data is
displayed on the screen. 7The centesr frequency and
markaer freqguency are displayved after adding the offset
value.

This key is set to ON and OFF alternately each time it
is pressed.

: Data can be entered and the
offset is operative.

B le:
ramp-e OFF

Press | CENTER FREU_}, and E . f is set to + or —.

Select the sign for offset.

[Data Adjusting Kevs]

Data knob

Step key

Ten key

Freguency Span

T

Turning this knob clockwise will increase the offset
freguency. Turning it counterclockwise will decrease
the offzget frequency. The set resolution is the same as
the display resclution.

The offget frequency is increased or decreased by
10 times the display resolution value.

The set resoclution is the same as the center frequency.’

(1} Panel Keys and the Corresponding Softkey Menu

Artisan Technology Group - Quality Instrumentation ... éua?an?eed | (888) 88-SOURCE | www.artisantg.com
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{2} Betting the Preguency Span

Frequency span display resolution

CAMHz ... (3600MHz > Span = 401MHz)
=

100k¥Bz ... (4G0.0MHz 3 Bpan = 40.1MHz)
10kHz ... {40,.00Miz = Span = 2.01MHz)
1kHz ... {2,.000MHz » Span = 401kHz)
100Hz ... (400.0kHz > Span = 40.1kHz}
10Hz ... {40.00kH=z %KSpan = 1.0Hz }
1Hz s.es | Span = 0,0Hz )

Freguency span acouracy

LINEAR mode: 3%
LOG nmode : x1i0%

[Procedure and explanation]

Press FREQ SPAW

Freguency span sei mode.
Data wan be entered and the freguency span data is
displayed on the screen.

[Data Adjusting Xeys|

Turning this knob clockwise will make the freguency
span wider., Turning it cunterclockwise will make the
frequency span narrower. The set resolution is 1/100
of the current freguency span.

Data knob

e

Step key : Data i3 input in the 1-2-5% step in the following
seguensce:
3600uHz > ZO0OMHz < 1000MHz ++ ... <> S5kHz <+ 2kHz
<+ 1kHz

Ten key : The set resolution is determined according to the
frequency span.

CAUTION

The frecuency span can be changsad only in the LINEAR mode but it
cannot be changed in the PULL, 1.OG, or ZERO SPAN mode.
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{3} Switching Span Modes

IProcedure and explanation]

Press | FREQ SPAY |  LINEAR .
SPAN :

The frequency span scale is displayed in the linear
mode (initial setting).

Press | pRpa SPAN | . FULL -
© SpaN '

The center freguency is 1800MHz and the freguency span
is 3600MHz. The center freguency and frequency span
cannot be changed.

Press | FREQ SPAN |  L0G -
SPAN

The frequency span scale is displayved in the log

mode. Set start and stop frequencies according to the
following combination table. To enter start and stop
freguencies, use the START and STOP keys.

Start frequency 15tob frequency
1CkHz 100kHz
1MEz
10MEz
10GkHzZ 1MHz
10MHz
100MHz
1MHz LOMH=z
L00MHz
1000MHZ
i0MHz 106MHz
1000MH =z
100MH=z 1000MHEz

Press | FREQ SPAN . ZERD SPAN 1,

The freguency is fixed o the center frequency to
operate this analvzer as a tuning receiver. In this
case, the horizontal axis becomes a time axis and the
center frequency size is calculated according to the
previous freguency span.
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4.1.3 Start and Stop Frequencies
{1} Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1 {3) and A.1 {4).
{2} Setting the Start Freguency

The start freguency can bDe set between —200MHz and +3600MHz,. The
initial value is OMH=z.

[Procedure and explanation]

Press START

e

Start frequency mode.
Data can be entered and the start/stop data is
displayed on the screen.

) . 4 -8 ) Oct 9/90
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{Data Adjusting

Data knob 2
Step key g
Ten key :

Keys]

Turning this knob clockwise will raise the start
freqguency. Turning it counterclockwise will lower the
start frequency. The set resclution is about 1/1000
of the freguency span.

The start frequency iz increased/decreased according
to the step size setting., When the step size data is
cleared {(AUTO)}, the step width becomes 1/10 of the
frequency span {i.e., ona horizontal scale).

The set resolution is determined according to the
frequency span.

CAUTION

The start freguency
cannot be changed in the FULL SPAN mode. When the LOG SPAN key is
pressed, it is replaced with an approximate constant.

can be changed in the LINEAR or ZERO mode but it

{3) Setting the Stop Fregusncy

The stop fregquency can be sef between 0Hz and 3800MHz. The initial
value is 3600MHz.

[{Procedure and explanation]

Press STOP

[Data Adjusting

Data konb 2
Step key H
Ten key :

Artisan Technology Group - Quality Instrumentation 4 foar%“rgeed | (888) 88-SOURCE | www.artisantg.com

When the stop fregquency mode is selected, data can be
entered and the start/stop data is displayed on the
sCreen.

KeysI

Turning this knob clockwise will raise the stop
frequency. Turning it counterclockwise will lower the

start freguency. The set resgolution is about 1/1000
of the frequency span.

The stop freguency is increased/reduced according to
the step size setting. When the step size data is
cleared (aAUTO}, the step width becomes 1/10 of the
freguency span {i.e., one horizontal scale).

The set resolution iz determined according to the
frequency Spatn.
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CAUTION

The stop fregquency can be changed in the LINEAR or ZERO mode bubt it
cannot be changed in the FULL SPAN mode. When the LOG SPAN key is
pressed, it is replaced with an approzimate constant.

{4) Setting of Frequency Offgesr {(PREQ DFFSET)

The offset frequency can be set within the range of 0 to +9999MHz., If
data having the resolution less than the display resclution is
entered, the display resolution is used avtomatically.

Start or stop Frequency (dizplay)
= Start or stop Irequency {setting} + Offset

[Proce@ure and explanation]
e | FREQ OFS
Press | START . | or | S70p and | ., . is set to ON.
E v @n - ON/orE |

Offset frequency setting mode.

This key allows data entry and it displays the offsget
frequency dats on the screen. The offzet is added to
the start {or stop) freguency and marker frequenoy,
and the resulting frequency is displayved.

When this kev is prassed, the ON and OFF states are
switchaed, The selected statusg is displaved in reverse
display on the scftware menu.

Example : : Data can be entered and the
offset ON mode has been selected.
E :AVAAHAV”,..‘.,V‘,,r,:
Press START or | STOF , and : +/ - . is set to + or -.

Selects the positive (+) or negative (-} sign for
offget frequency setup.

[Data Adjusting Keys]

Data knob ¢ Turning this knob clockwise will increase the offset
frequency. Turning it counterclockwise will decrease
the offset freguency. The setting resclution is egual
to the screen resolution.

B o ] )
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Step key : The offset frequency oan be increased or decreased
for ten times of the screen resolution.

Ten key The setting reseolution is determined according to the

center freguency.

s0
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4.1.4 Couple

{1}

{2)

Panel Kevs and the Corresponding SBofikey Menu
Refer to Bection A.L (5)
Setting the Resolution Band Width (RBW)

When a narrow RBW is set, the spectrum becomes thin and the resolution
is improved. Accordingly, the spectrum can be separated from the
neighboring noise and a spectrum can be separvated from other
spectrums. Howsver, the sweep time lengthens as the resoclution is
enhanced. When the signal level narrows, the message is
displaved.

The REW can be set within the range from 30Hz o 1MHz. AUTO is set
initially and an optimum RBW is set according to the frequency span.

Relationships between freguency spans
and BBW wvalnes {(AUTO)
REW Frequency span
IMHz - | Bpan » 60MHzZ)
30GkHz 7 { 60MHz > fpan » 20MHz)
100kHz 7 ( 20MHz > Span =  6MHz)
30kHz ™7 { &Mz > Span p  2MHzZ)
LokHz “* { 2MHz > Span =z 300kHz)
3kHz <> {300kHz > Bpan = 100kHz)
1kHz <> (100kHz . Span = 30kHz)
3008z  +» { 30kHz > Span » 10kHz)
100Hz  «r ( 10kHz » SBpan =  5kHz)
30Hz 7 [  5kHy > 8Span }

4 - ) 1]
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[Procedure and explanation]

Press : COUPLE

L RoM

[Data Adijusting

Data knob H

Step key :

Ten key 3

{3) Setting a Video

Noise contained
find the hidden
gsignal waveform
by about 10648,

RBW set mode

Data can be entered and the RBW data is displayed on
the screen. The softkey menu is displayed in the
reverse mode.

Keys]
Data is input by the 1-3 step in the following
Sequencys

1MHz.+ﬁ—300kHz - 100kHE <> o0 ¢+ 100Hz <+ 30Hz

Data is input by the 1-3 step in the following
sequencys -

"1MHz < 300%kBz < 100kHz < ... +> L00Hz +> 30Hz

The freguency is replaced with an approximate constant
assuming that the switching point is at 1.5 or 7.0.

Band Width (VBW)

in the signal waveform and bottom nolse is averaged to
signal. MNoise is averaged by filtering the detected
with a low pass filter, which improves the S/N ratio
To make the averaging process effective, the band

width of this low pass filter must be changed according to RBW,

If VBW is narrowed, the measurement level may be lowered and the [

message may be displayved because of the constant when a low pass
filter is inserted. If this is the case, the sweep time must be

prolonged.

The VBW may be set within the range from 1Hz tc 1MHz. Initially, AUTO
is set and the optimum VBW is set according to the RBW.

Relationships between RBEWs
and VBW values (RUTO)

VBW EBW
1MHz <« 1MHz
100kHz < 300kHz or 100MHg
10kHz < 30kHz or 10kHz
1kHz 3kHz or ik¥Hz

1008z <~ 300Hz or 100Hz
10Hz -+ 30Hz

Artisan Technology Group - Quality Instrumentation ... %ugra%tged | (888) 88-SOURCE | www.artisantg.com
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(4}

[Procedure and explanation]

Press | COUPLE | L yBW

VBW set mode.

Data can be entered and the VBW data is displayed on
the screen. The softkey menu is displaved in reverse.

[Data 2djusting Keys]

Data knob : Data is set in the following seguencs:
1MHz <+~ 100kHz < 10kHz <> lkHz <+ 100Hz <> 10Hz

Step key : Data setting steps are as follows:
1MBz <> 1L00kHz <> 10kHz < lkHz <> 100Hz <« 10Hz
Ten key : Data is replaced with the approximate constant after

counting fractions over 6/10 as one and disregarding
the rest. Moreover, 1Hz may be set.

Setting the Sweep Time (3WP)
If the sweep speed is too fast to display the signal waveform, the

displayed level is erronsous and the BB nessage is displayed. If
this is the case, the swsep time must be prolonged.

The BWP may be set within the range from 50ms to 1000s. Initially
AUTO is set. The SWP is set according to the frequency span, RBW, and
VEW, so that the displayed level i3 not correct.

Relationships between frequency span,
REBW, vBW, and AUTO gettbing

Frequency span/{RBW * Min (RBW. VBW) % 0.5 | = SWp

{Procedure and explanation]

Press | COUPLE - SHp .

BWP set mode.

Data can be entered and the SWP data is displayed on
the screen. The softkey menu is displayed in the
reverse mode.
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[pbata Adjusting

Data konb 3
Step key H
Ten key 3

Keys}

Use the display resolution.

Data is set in the 1-2-5 step in the following
sequencss

10005 ~> 5008 <> 2008 <> ... - 200ms <+ 100ms < 50ms

Use the display resclution.

(5) Input Attenuator {(ATT}

The ATT is used

to prevent the input section from destruction,

attenuate the input signal amplitude up to the easy-to-observe level,
and prevent distortion during signal analysis.

The attenuation

level may be set within the range from 0dB to 50d4B.

Initially, it is set toc AUTO (104B}. The optimum attenuation level is
set according to the reference level.

[Procedure and explanation]

Press | COUPLE

IData Adjusting

Data knob H
Step key -
Ten key z

) ) . A - :
Artisan Technology Group - Quality Instrumentation ... Cuara%t%ed | (888) 88-SOURCE | www.artisantg.com

L ATT .

ATT set mode,

Data can be entered and the ATT data is displayed on
the scresn. The softkey ment is displayed in the
reverse mode.

Keysl

10, 20, 30, 49, or 50dB is set.

10, 20, 30, 40, or 304B is set.

Data is replaced with the approximate constant after
rounding off. 04B may be set only with these keys.
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{6} Belecting AUTO

[Procedure and explanation]

Prese | COUPLE CAUTO -

Select the COUPLE function key to be set in the AUTO
state from the softkey menu, then press this kevy.

The softkey menu corresponding to the function in the
data entry state is displayed in reverse, and other
functions are framed.

Example:

Indicates that both data entry state and
manial state are set.

. aw

[Eﬁﬁ[} : Indicates that the manual state is set.
#RW displayed in the lower left of the
soreen is underlined.,

- REW Indicates that the AUTO ztate is set.

press | COUPLE CALL AUTO ¢ .

8131 COUPLE functions are set in the AUTO state.

o0

. : 4 - 17 _ Oct 31/91
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4,1.5 Reference Level

{1) Panel Kevs and the Corresponding Softkey Menu

(2)

Refer to Section A.1 {6)
Setting the Reference Level

The reference level can be set within the range from -109.9%9dBm to
+40.0dBm (R3261C/D, R3361C/D), +0.1dBy to +1504BU(R3261CN, R3361CN).
The initial value is 0.04Bm{R3261C/D, R336?C/D), 110481 (R3261CN,
R3361CN) and the vertical axis is oraduated to sight 10dB scales.

Reference level accuracy

+1dB or less when measured at 200MHz within the
reference loavel from 0d4Bm to ~109.9dBm
(R3261C/D, R3361C/D), +110dBE to +0.714Bu
{R3I261CH, R3I36ICN) and calibrated by the 10dB
input attenuator.

{Procedure and explanation]

Press REF LEVEL |
feference level set modse.
Data can be entered and the reference level data is
displayed on the screen.

{Data Adjusting Keys]
Data knob : Turning this knob clockwise will raise the reference

level and turning it counterclockwise will lower the
reference level. The get resolution is 0.1dB.

Step key : Data can be set in 10dB steps.
Ten key : The set resolution is 0.1dB.
CAUTEON

When the input attenuater is in the manual mode, the reference level
is affected by the manually set attenuation value, that is, its range

may be narrower than ~109.3%dBm to +40.088m(R3261C/D, R3361C/D},
+0.1dBL to +15048u({R3261CN, R33IGICH) .
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{3} Setting the d4dB/div

an/div may be set to 10, 5, 2, 0.5, 0.2, or §.1dB, 1If it is set to a
value other than fixed walues, the set value is replaced with the
nearest fixed value. The LINEAR mode is automatically switched to the
LOG mode. '

{Caution when applying 1204B measuring function]

12048 measuring function has a measuring range of more than 1104B, by
changing the measuring sensitivity near -60dB point. Therefore,
change—over time is required when the measuring sensitivity is
changed. This change-over time is variable according to the
resolution bandwidth and video bandwidth.

When the operator measures s signal at a noilse level near ~604B, the
measuring time will be longer than the set value of the sweep time. In
this case, select Bdiv display, and short time measurement is
available,

In the 12048 measuring function, nolse may occur near the change-over
point when resclution bandwidth, video bandwidth and sweep time are
combined. When nolse ocours, change the sweep time and use the range
vnder conditions where the noise does not occur.

When the operator selects 1204 measuring function during measurement
of the line spectrum, the spectrum may not have been indicated. In

this case, sslect 8div mode to measurse the spectrum.

[Procedure and explanation!

L3

press | REF LEVEL | x dB/div |

dB/div set mode.
Data can be entered and the 4B/div data is displaved
on the soreen,

Press | REF LEVEL | . 8/12 div | .

“his menu is effective only when the 104B/div is set.
In other cases, the softkey menu is cleared.

. . 4 - 13 _ Jul 23/90
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fData Adjusting Keys]

Data knob s Data is set in the 1-Z-5 step in the following
seguence:
10dB +»> 5dB <> 248 <> 148 <> 0.5dB ++ 0,.2dB <« 0.1dB

Step key : Data is set by the 1-2-5 step in the following
segquence:
1048 > 5d4B <+ 2dB <+ 14B 4+ 0.5d4B <> 0,2dB +» 0.1d4B

Ten key o When a numeric key is pressed; its value is replaced
with the nearest prefized value.

{4) Selecting a LINEAR Mode

Switch the LOG mode to the LINEAZR mode. The vertical axis is
calibrated to 10 scales: the highest level indicates the reference
level and the lowest level depends on the scale factor.

[Procedure and explanation]

Press | RER LEVEL‘] - LINBAR -

LINEAR =set mode.

Data can be entered and the reference level data is
displayed in voltage units.

Since the unit of voltage is converted from the unit
of dBm, some error may bhe caused.

{Data Adjusting Reyl]

Data knob : Turning this knob clockwise will raise the reference
level and turning it counterclockwise will lower the
reference level., The set resolution is represented by

a woltage value converted from 0.14B.

Step key : Data can be set in 104B steps.

v

Ten key s The set resclution is the fourth decimal place.

_ _ , - 20 Jul 23/90
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4.1 Functions of FUNCTION Section

{5) Setting DISPLAY UNIT

The DISPLAY UNIT is the display units for the reference level, display
line and marker level. The following are selectable:

level display unit
R3261C/D, R3361C/D R3261CN, R3381CH
dBm dBuUV
dBmv (dBm + 474B; dBuVemf {(dBu + 6dB)
dBuv {dBm + 1074B) ABmv {(dBi -~ 60dB)
dBuVemf (dBm + 113d8) dBm (B - 108.84B)
dBpW {dBm + 3048} dBpW {dBu ~ 18.8dB)

(6) Setting REF OFFSET

The REF OFFSET key
is operative.

Example: REF 0FS.
ON/ B

toggles ON and OFF. The mode displayed in reverse

Indicates that the OFF mode is operative.

The offset lewvel of the'reference level can be set within the range
from ~59.9dB to +99,94B. It is ineffective in the LINEAR mode.

Reference level (Display) = Reference level {(Setting) + OFFSET

[Procedure and explanation]

Press REF LEVEL

. REF OFS
s and : ON/0FF g is set to ON.

Reference level offset level set mode,

Data can be entered and the reference level coffset
level data is displayed on the screen. The reference
level and marker level are displayed after adding an
offset value.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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[Data Adjusting

Data knob :
Step key 3
Ten key 2

Kevs]

Turning this knob clockwise will raise the reference
level offset level and turning it counterclockwise

will lower the reference level offset level.
Data can be set in 10dB steps.

The set resclution is 0.1d4B.

CAUTECN

The REF OFFSET mode cannot be sebt even when?__ﬂﬂ{ﬂ??_ﬂéis set to ON, if the
mode is LINEAR. Firstly select LOG mode, then! REf OFS is set to ON., The

| OREF 08

LINEAR mode cannot be set while REF OFS is on. |  ON/OFR |

) . . 4 - 22
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4,1 Punctions of FUNCTION Section

4,1.6 Menu
{1} Panel Keys and the Corresponding Softkey Menu
Refer to Bection A.1 {(7}.
{2) Setting Trigger
[Procedure and explanation]

R _—
Press Lﬁﬁmu L TRIGGER ¢

Trigger condition set mode.
The trigger mode softkey menu is displaved.

press | MERU J : TRIGGER P FREE RUN ;

Internal swesp operation is repeated automatically.
{Initial setting)

press | MEHL ; CTRIGLER T §

Trigger is caused by the TV's vertical signal.

Press | HENU CTRIGGER LN

dweep operation is repeated in synchronization with
the AC powsr frequency.

Press | HENU CTRIGGER  { . VIDED :

L

Trigger is caused by the waveform displayed on the
sCreen.

Press

CTRIGEER ¢ : BXT -

Sweep operation is controlled by external trigger,

Trigger occurs when TTL-level signal is applied to the
EXT TRIG terminal on the rear panel to set the signal
level f£rom high to low.
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Single sweep mode. Sweep operation can be controlled
by pressing this key. If this key is pressed when the
trigger mode is SINGLE, sweep operation is pay formed
once. I1f this key is released during sweep operation,
sweep operation is interrupted in any trigger mode and
it is restarted from the beginning. Therefore, this
key is used to retry sweep operation during rewriting
of scresn data when it takes a long time to complete
the whole sweep opsratiocn.

{3} Setting a Detector

iProcedure and explanation]

press | MENU L pETECTOR

Trace detection set mode.
The DET mode softkey menu is displayed.

- — . NDRMAL
Press [kME&U } DETECTOR L 0BT .

NMormal detection is set. ({Initially, NORMAL is set.)

: ST |
Press | MENI DETECTOR o BET .

A POSI peak is set. Since the peak of a spectrum is
seized without fail, this mede is effective for
measuring the level of the thin spectrum or PULSED RF
signal.

. NEGA ‘
DET ;

Press | MENU | DETECTOR

A NEGA peak is set.

i ? CSAMPLE
Press | UGN B DETECTOR . : DET -

Sample detection is set.

. _ 4 - 24 Jul 23/90
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{4) Setting the Sweep Mode

[Procedure and explanation]

Press

Press

Press

Press

Press

Artisan Technology Group - Quality Instrumentatﬁioni. éf?aranteed | (888) 88-SOURCE | www.artisantg.cd&r}:\lr‘1

MENY

. SWEEP i
| HODR .

Sweep mode.
The SWEEP mode softkey menu is displayed.

SHEEP © o NORMAL

MENU

0 MODE L ¢ SWEEP i .

Normal sweep mode.

MEND

COSWEEP | i MANDAL
. HODE L L OSWEEP . .

Manusl sweep mode. _

The freguency and level of the current sweep point are
displaved.

To move the sweep point, turn the data knob clockwise
or counterclockwise or press step keys.

WENY

LSRR i A WKR
COMODE i i SKEEP | .

Sweeping between two markers. The A marker size may

MENU

CSHEEP i i WINDOW |
. HODE oL oSWEBP .

Sweeping within the measurement window.
See section 4.10.
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. SHEEP MK PAUSE '
Press MENU . MODB Lo and © DN/DFF : i8 set to ON,

Pausze time setting mode.
If this key is pressed, data can be entered and the

- pause time is displayed on the sgreen.
Sweep operation stops at the marker for the period of
pause time. The key iz used for audio monitor at the
marker. The pause time can be set within the range from
lme to 1600s., The initial value is lms.

This key is set to the ON and OFF positions alternately
each time it is pressed. The mode displayed in the
reverse mode 1s active.

» Indicates that data was entered
and the ON mode is active.

Example:

[Data Adjusting EKey]

Data knob : Turning this knob clockwise will increase the pause time
and turning it counterclockwise will reduce the pause
time., The set resolution is lms.

Step kay : The pause time is incresased/decreased in 100ms units.

Ten key :  The set regolution is ims.

(5} Setting a Display Lins

The display line is a horizontal gursor line which is used for
waveform level comparison. It ¢an be set within the range from
reference level to the lowest level. The initial level is ~40dBm.

The lowest level is { REF + (dB/scale) * scalel.

X AB/div | Display rezolution (dB}

1a 6.1

0.01

0.01
0.01
0,001
0.601
U.001

T = R
@& 8
Bt B LT
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(6)

{Procedure and explanation]

Press | MENU

L DSPOLINE |
¢ and : g¥/0prp & is set to ON.

[Data Adjusting

Data konb H
Step key :
Ten key H

Display line set mode.

Dataz can be entered and the digplay line data is
displaved on the soreen.

If data has previously been entered, press the display
line ON/OFF key for switching modes: otherwise, the
data entry state is set then the display line ON mode
is set.

Brample: OFF state : DISPLINE

Data entry state and ON state:

Eey]

Turn this knob clockwise will raise the display line
and turn it counterclockwise will lower the display
lipe. The set resclution is 1/400 the dynamic range.

The display line is moved 1 scale up/down.

The set resclution is §.1d48.

Selecting a Trace Mode

[Procedure and explanation]

, ] TTRATE T
press | YEAU L HENY e

Selection and setting are enabled only for the
following functions. (A trace function is selected by
the A~key or B-key.}

Press MENE

R ;
LOMENU L.

- 27 )
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e
press | MENY - MENY CiAmE A

The value obtained by subtracting the memory B value
from the memory A value is indicated for each point.
The contents of memory B are subtracted from those of
memory A or sweep result and the subtraction result is
stored in memory A,

When VIEW A or BLANK 8 are selected, contents of
memory B are subtracted from the contents of memory A
and the result is stored in memory A,

When neither VIEW nor BLANK is selected for trace A,
the contents of memory B are subtracted from the sweep
result and the result is stored in memory A.

When neither VIFW nor BLANK is selected for trace B,
VIEW B is selected automatically.

________________ ? ' , TV RaCE T
| W“ 1 L I e B

The value obtained by subtracting the memory A value
Fros the memory B walus ig indicated for each point.
The contents of memory A are subtracted from those of
memory B or sweep result and the subtraction result is
stored in memory A.

When VIEW A or BLANK B are selected, contents of
memory A are subtracted from contents of memory B and
the result is stored in contents A,

When neither VIBYW nor BLANK is selected for trace A,
the sweep result is subtracted from the contents of
memory B and the result is stored in memory A.

When neither VIEW nor BLANK is selscted for trace B,
VIEW B is selected auvtomatically.

e ——
| TRACE Do a

Press | MENU RN Lo - :

The value obtained by subtracting the display line
value the memory A value is displayed for each point.
The display line level is subtracted from the contents
of memory A or sweep result, and the subtraction
result is stored in memory A,

When VIEW A or BLANK A ars selected, the display line
level iz subtracted from the contents of memory A, and
the result is stored in memery A.

When neither VIEW nor BLANK iz selected for trace B,
the display line level is subtracted from the sweep
result and the result iz stored in memory A.

. ) .4 - 28 Jul 23/90
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Press | WENO } am

The value obtained by subtracting the display line
value the memory 3 value is displayed for each point.
The display line level is subtracted from the contents
of memcry B or sweep result, and the subtraction
resuit is stored in memory B.

When VIEW B or BLANK B are selected, the display line
level is subtracted from the contents of memory B, and
the result is stored in memory B,

When neither VIEW nor BLANK is selected for trace B,
the display line level is subtracted from the swWeep
result and the result is stored in memory B.

(7) Setting a Sound {Audio Monitor)

[Procedure and explanation]

Press

Press

Press

Press

Press

Press

MENU

CNEXT MENU | sowND . AW |

AM wavelength signals are received,

MENY CNDNT MENU . somwn - Rw

FM wavelength gignals are received,

KENU

CNEXT MENU © i SOUND VOLUWE

oy e

The sound volume is set to the maximum level.

MENY

SOUND

| NEXT MERY |

- ERE 11
The sound volume is set to the medium level.

.
e R TR

KEXT HESD |

The sound volume is set to the minimum level.

HENU

NEXT MENU

i —
SOURD L ama Tpuges

i . i 3

igs set

tc ON or OFF,

A sound monitor mode is turned on or off.

4 - 29 . ep 5/90
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(8)

IProcedure to generate the sound]
{E) Place the marker to the spectrum to be monitored.

(2) PAUSE Time Setting

ey SHERP MK PAUSE ;
Press [MENUJ - MOBE -, and set the ON/OFF : to ON.

Then, set the PAUSE time.
Sy e

For example, press {1 1[ f I Wiz i to set the PAUSE time to ten

seconds. e - s

(:) Sound Output

S - 1 L SOUND
rress [MQNU} NLXT MIINU S{}UNB ¢ and et the GN/{EFF +0o ON.

gelection in Demcdulating Format

Press !AM

| S———

(E) Volume Adjustment

COLONE G voLDME voLuME
Press . MAX Cor o MID Cor O MK P

By the above operation, SOUND is generated for the specified PAUSE
time at every swesping.

Changing the Graticule

[Procedure and explanation]

TP 5 UGRATIC,
press | MENU MJ P NEXT MENU ¢, and ON/OFF is set to ON or OFF.

When this key is set to ON, the graticule is
displayed on the screen (normal mode), When this key
is set to OFF, only a waveform and character data are
displayved.

4 - 30 Sep 5/90

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.1 Functions of FUNCTION Section

{92) Selection of SSB PHASE NOISE characteristics

[Procedure and explanation]

T ' : USSR N
Press | MENU | NEXT MENU | , and W1 | is set to CLOSE or
T ;.. CLOSE/BD :

BD (Broad).

Note: This softkey menu appears only when a fregquency
span is set at 10kHz or less.

To measure spurious signals or noise, the Dynamic
Range can be expanded when the Broad Mode is selected
at a freguency span of 10kHz or less, whose frequency
is sepavated from the carrier's freguency move than
5kHz. fsually, the CLOSE~IN Mode is selected. To
measure the carrier frequency or near it, you do not
have to select the Broad Mode,

4 - 31 _ Jul 4/94
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4.2 TRACE Section Functions (Waveform display function)

TRACE
NURM NORM

The CRT display consists of 701 horizontal points and 401 vertical
points. By displaving level data at horizontal points, trace data (signal
waveform) can be displayed.

An input signal passes through the RF/IF section, its waveform is detected
by the LOG/LIN amplifier, then A/D conversion is performed. This data is
stored in the trace memory and displayed on the CRT display under the
econtrol of the CPU., Two trace memories, A and B, are provided and each
memory <an ke rewritten after sweeping or it can store and display an
arbitrary waveform.

CAUTION

1. Note that if the limit line is executed, the trage data stored is
deleted, since the trace memory B is used.

2. Do not execute the AVERAGING measurement {SAMPLE mode) in the MAX HOLD
measurement mode {POSI mode.) Also, do not execute the MAX HOLD
measurement {(POSI mode) in the AVERAGING measurement mode (SAMPLE
mode.} They have different trace detection modes respectively.

4 - 32 aug 7/92
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(1}

(2}

(3}

{4)

Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1 (8.
WRITE Mode

[Procedure and explanation]

) F—W E ....... R AR 5 7 e ? ....... f ........... E
Press | — 4 : wRiTE i oI press | — B : ﬁRéTE .

New data is written in memory A or B after each sweep
operation and it is displayed on the screen.

VIEW Mcde

[Procedure and explanation]

=N COVIEN =K PoOVIER
Press ; A Or press LB

If & VIEW mode is selected in the BLANK mode
{explained later), trace 3 or B is displaved again,
if the VIEW mode is selected in a mode other than
BLANK mode, rewriting of memory A or B and display of
waveform stop.

BLANK Mode

[Procedure and explanation]

Press =y E BL§NK E Or press [_EEE_@ ; Bing ?.

Trace A or B disappears from the screen. Memory A or
B holds the trace data stored at BLANK mode

selection. When the VIEW mode is selected, contents
of memory A or B are digsplayed.

’ 4 - 33 . ul 4/94
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{5} MAX HOLD Mode

{Procedure and explanationl

CMAY HOLD T .| i MAKHOLD
L1 L . or press | - B o L

i i

Press

Each point data on the frequency axis is compared with
new data after each sweep operation, then the greater
data is stored in the memory and displayed on the screen
at the same time, That is, the waveform becomes the
trace of the maximum values (time series). In this mode,
the trace detection mode is automatically set t¢ POSI.

{6) AVERAGING Mode

[Procedure and explanation]

Averaging mode.

The S/N ratio can be improved easily as compared with the
noise suppression in the VIDEO BW mode, thus enabling
guantative estimation of random elements and measurement
of =zignals contained in noises. When this moda is
selected, the trace detection mode is automatically set
to SAMPLE. The averaging count can be set between 2 and
1000 step by step.

m“’j CAVE L AVG A - AVG T D Avs B )
Press L— A1 a4 isyee ) 0T PR B sy
If this key is pressed during averaging, the average mode
is canceled and the previcus trace mode is set again. If
this key is pregsed again, averaging is restarted from
the beginning.
CAVE T TRTPAUSE CRVG G 0B PAUSE
P ] : Do g [ : P .
ress A A ooan Or press B gL /CONT

i

If this key is pressed during averaging, the averaging
mode is canceled temporarily. If this key is pressed
again, operation is restarted from the operation step in
which the averaging mode was canceled temporarily.

_ _ 4 - 34 Sep 5/90
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| R — R —
press | T4 | MY oocoirporpressLm B Iy 0 soonr |

When CONTINUE is active, averaging is continued
according to arithmetic operation method 2 if the
averaging count reaches the specified limit.

When 1 TIME ig active, the VIEW mode is selected
automatically after the averaging count reaches the
specified limit {the averaging mode is canceled).

Averaging Method

IWhen N = n] ... Operation method 1
¥n = Sigma/n

IWhen N < n] ... Operation method 2
Yn = {({{ - 1) x ¥n=1)/N + ¥Yn/N

n :  Present averaging count

Y ¢ Specified averaging count
¥n : nth trace data

¥n : nth averaged data

¥n-1 2 {n~1}th averaged data

Sigma: Sum of data including the nth data
[Data Adjusting Keyl]

The averaging count can be set with ten keys, data knob or step kevy.
After inputting a desired averaging count, press the unit key.

{(7) NORMALIZE Mode

CAUTION

R3361C/CN/D only

When the tracking generator is used, it is recommended that the cable
frequency characteristics be modified together with those of the
R3361C/CN/D itself and filter. (See Section 5.2 for Ffurther details.)

4 - 35 _ Jul 4/94
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[Procedure and explanation]

Press

Press

Press

Press

Press

L3y

;NGEME or press | — B ENngé

The signal stored in the memory is subtracted from the
input signal and the result is displayed, that is, the
difference between the signal stored in the memory and
the imput signal is displaved. Actually, the DISP

LINE wvalue is added to the difference to be displayed.

Iinput signal - CORRECTION DATR + DISP LINE -+ Display

LA

L4

CNORM : . NORM A e | o | NORM UNORM BT
: C L oor press | L : Do :
A oo P EELER e oo

UHORM A op ?Nﬁﬁ%dgﬁ is set to ON and OFF alternately
 ONJOFE i ON/OFR
each time it is pressed. The mode displayed in the
reverse mode is active. Before setting this key to

ON, press the CORRECTION DATA SAVE key.

CNORNEoRRREY IETRRLONE
aoosmue o CPERSSSLS R e

The current trace A or B i stored in the memory as
vhe correction data. This data is not cleared iE the
power is switched off,

UHORM i DSP OLINE L NDRM D DSP LINE !

A owmpE SR PRSI T  ON/OFF

The display line isg a horizontal line used for

waveform level comparison. 0SP LINE . is set to ON and
. ONJOFE

OFF alternately each time it is pressed.

£

UNGRM D TNSTANT,
LA L NORM A
Mormalize mode.
When this key is pressed, the following procedure is
execubed.

W} CNORM D PTNSTANT

o press | | B i i NORM B

(%) fhe display line is displayed near the middle point

between the maximum and minimum points of the signal.

(g) The current trace A or B is stored in the memory as

the correction data. {(Correction data saving)

(}) Mormalize ON.

4 - 36 Jul 23/90
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{8)

[Data Adjusting

Data knob

Stepr key 2

L]

Ten key

TRACE Mode

See Section 4.1.

4.2 TRACE Section Functions

Keys]

Turning this knob clockwise will raise the display
line and turning it counterclockwisze will lower the
display line.

The set resolution is 1 point.

The display line is moved ldiv up/down.

The set resolution is 1 point.

6-{6} for further details.
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4.3 MARKER Section Functions

MARKER
- MULT L MKR
0] ON | | PEAK | IMKR — ) | OFF

' See section 4.3.3
: - See section 4.5. %
“-Sap section 4.3.1

4,3.1 Marker See section 4.3.4

[Functions]

Displays the normal marker and A marker on the waveform, its
freguency, and level data.

(1} Panel Keys and the Corresponding Softkey Menu
------------- _ Refer to Section A.1 (13).
{2) Setting the Normal Marker Fregquancy

The normal marker frequency can be set within the range from 0 to
3600MHz. The initial wvalue is 1800MHz. '

[Procedure and explanation]

Press B

HNormal marker freguency set mode, Data entry is
enabled and the normal marker fregquency level data are
displaved on the screen if the marker is off. If the
marker is on, either the normal marker or the A marker
which is active is selected, and data entry is enabled.

[ii:::::wwmuA CNORMAL
Press UN ;MKR ? .

Normal marker freguency set mode. Data entry is
enabled, and the normal marker frequency and level
data are displaved on the screen.

: 4 - 28 Jul 4/9%4
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[Data Adjusting Keys!

bata knob Turning this knob clockwise will move the marker to the
right and turning it counterclockwise will move the A

marker to the left. The set resolution is 1/700 point.

an

The marker is moved horizontally step by step according
to the step size setting. If the step size is set to
AUTO, it becomes 1/10 of the frequency span (horizontal
1 scale = step width}.

Step key

a0

Ten key : The set resolution is determined according to the
frequency span.

(3} Setting the A Marker

The a marker can be set within the range from 0 to *3600MHz. If the
start/stop frequency is exceeded, it is replaced with the start/stop
frequency.

[Procedure and explanation]

Press | Of A MR
4 marker set mode. This key allows data entry. Two
markers are displayed at the normal marker positions,
The normal marker can shift while the other marker is

fixed. The frequency or signal level between these two
markers is displaved on the screen.,

. FIXED MK

Press | ON 1 S A KR : GN/OFF s
The fixed marker is displayed at the normal marker
position tegether with the A marker, then the A marker
is fixed at this position as a reference marker. When
an active marker is moved, the distance from the
reference marker is displaved as the marker data.
This key is set to ON and OFF each time it is pressed,
The mode displayed in the reverse mode is active.

FIXED MK |

Example: opp Indicates that ON is actiwve.
At s
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[Data Adjusting Keys)

Data knob

Step key

Ten key

o0

Turning this knob clockwise will move the active
marker to the right and turning it counterclockwise
will move the marker to the left. The set resolution
iz 1/700 point.

The marker iz moved horizontally step by step
according to the step size setting. If the step size
is set to AUTO, it becomes 1/10 of the freguency span
(horizontal 1 sosle = step width}).

The set resclution is the same as that of the normal
markear.

{4) Selecting the Counter Mode

{Procedure and explanation]

ON

Press.

COUNTER

The frequency counter Fucntion is selected. If the
marker ponit is 154B or more higher than the noise
level, the freguency of the signal at the marker
position is measured with high accuracy. Since the
frequency of the marker is not measured but the
frequency of the szignal at the marker pesition is
measured, the marker need not be set to the peak of
the spectrum. However, the amplitude displayed is
that at the marker point.

in the normal marker mode, the marker position on the
freguency axis is calculated with reference to the
center freguency to display the marker freguency. In
rhe counter mode, however, it iz direcily measured
according to the refersnce oscillator accuracy and

or : g is displaved.

On the other hapd, a maximum resolution of 1Hz may be
set with the scoftkey menu. The gating time lengthens
and the sweep speed is reduced as the counter
regolution is enhanced. This mode must not be set
together with the SIGHAL TRACK (signal track mode).

4 - 40 Jul 23/90
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; : CFORWARD
Press 0N . COUNTER -, oand ¢/ BACK .~ is set to FORWARD

or BACK.
This device supports the following two counter modes.
Forward mode: Operates the counter at the marker
point during sweep.
Back mode: Operates the counter for sweep blanking.

In forward mode, RBW or SPAN sometimes causes an
error in waveforms while the counter is operating.
In this case, change the mode to back mode. This
allows the counter to stop. However, measuring time
is longer than in forward mode,

CAUTION

Readouts may not be correct on the frequency counter mode if SPAN is set
to 100MHz or more.,

[Data &djusting Keys]

Data knob : Turning this knob clockwise will move the marker to
the right and turning it counterclockwise will move
the matker to the left. The set resolution is
1/700 point.

Step key : The marker is moved horizontal step by step according
to the step size setting. If the step size is set to
AUTO, it becomes 1/10 of the frequency span
(horizontal 1 scale = step width).

Ten key : The set resolution is determined according to the
frequancy span.

{5) Setting the ESignal Track Mode

[Procedure and explanation]

| L SIG TR
Pregs 0N » and . UN/OFF 'is set to ON or QFF.

If a signal drifts, the marker follows it and the
center freguency changs at the same time, enabling
constant display of the signal at the center of the
screen. This does not apply if the signal once
disappears from the screen. This key is set to ON
and OFF each time it is pressed. The mode displayed
in the reverse mode is active.

516 TRE,
JOFF

4 - 47 . Jul 4/94
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{6} Selecting the Noise/Hz Mode

[ Procedure and explanation]

Press lﬁ GX

NOISE/lz

When the marker is in the nolse, the noise level
measurement mode is set and the rms value of the
noise normalized according to the 1Hz to 27¥Hz noise
power band width can be measured. The marker level
on the screen becomes %X dBm/H2 or 2X dBUV//HZ to
indicate that the noise level measurement mode is now
aslacted,

ats can be entered.

(7) Setting X 4B Down

Differences between freguencies and levels of two markers at the level
which is xx.x dB lower {higher) than the normal marker level are
displayed, or these freqguencies and levels themselves are displayed.

The down-width can be set within 0 to + {the screen dynamic rangel.
The initial value ig 34B.

Note: Be gure to turn the counter mode off hefore using the function
of X4B down.

{Procedure and explanation]

Press - ) o NEXT MENU DEWN .
Miferences betwesn freguencies and levels of two
markers at the level which is ¥x.x dB8 lower than the
normal marker level are displaved; or these
frequencies and levels themselves are displayed.
. . X liB :
Press i KEET MENU - LEFT D

Differences between frequencies and levels of two
markers at the level which is %x.x dB lower than the
normal marker level {only on the left side} are
displayed, or these frequencies and levels themselves
are displaved. :

4 - 42 Sep 5/90
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_ S nds

eress | U | wwwmu o wwr
Differences between fregquencies and levels of two
markers at the level which is xx.x dB lower than the
normal marker level (only on the right side) are
displayed, or these frequencies and levels themselves
are displaved,

: B : © REL/ABSI
Press ON |

. NEXT MEMU ©, and | /ABS?  is set to REL

or ABSl or ARSZ.

The following marker data to be displayed in the X 4B
DOWY wmode iz selected:

REL {relative display) : A marker

ABS1 {(absolute display): Marker on the right

ABS2 {absolute displayv): Marker on the left

{bata Adjusting Kevs}

Data knob

Step key

Ten key

Turning this knob clockwise will increase the
down-width and turning it counterclockwise will reduce
the down-width, The sst resolution is 0.1dB {1048/,
5dB) or 0.91dB {248, 1dB). Negative values are ¥ dB
higher than positive value,

b

L

The down-width is increased/decreased in 1dR units.

The set resolution is 0.14B (1048) or 0.0ldR {548,
248, 14R).

' § = 4 . 23/90
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4,3.2 Peak Search

[Functions]

The maximum wavaeform level is searched, the marker is moved to that
position, some peak levels are found in the waveform, and their
frequencies and levels ars displayed in a list format.

{1) Panel EKeys and the Corresponding Softkey Menu

Refer to Ssction A.1 [(14).

{2) Executing PEAK SEARCH

{Procedure and ezplanation]

Press PEAK

®

The maximum level of the current waveform is searched,
*he marker (normal) iz moved to this position, and the
frequency and level are displayed on the scresen., If

the marker is not on, the peak level must be searched

after the marker is displaved automatically.

Tf the measurement window is active, the peak is
searched in this window first.

{3} Executing MEXT PEAK SEARCH

[Procedure]

Press PEAK

L ONEXT PK

©

gearch the peakx level in the current waveform from the
higher level to 256 points {mazimum} and display each
freguenay and level.

b VIFW waveform or a waveform after single sweep
becomes valid. Mo valid result is obtained for NEXT

PEAK during sweep.

PKQSS;HSE%Tuuﬁg = The marker is seguentially shifted
from the point with higher amplitude. '

4 ~ 44 Oct 31/91
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PEAK 1/2
REF 4,8 dBa ATT 18 dB ALerite B blank
{8da/ - : : - - NEXT PK
, KR
MARKER /7y 38.6 MEz |
38.6 MEz N -18.87 dBm | NEXT PX
- : ; fi R N N E S Th
""""""""""" NEXT PK
LEFT
‘‘‘‘‘‘‘‘‘‘‘‘ LJNEXT PK
MAX/HIn
RBR
1 ¥Hz KIK
YRY
1 MHz )
SEP PR
30 omg b - IR NEXT
CENTER 4 MHz SPAN 188.0 MHz MENU

Figure 4 — 1 BExecution of NEXT PK

{4} Executing NEXT PEAK RIGHT

{Procedure and explanation]

~~~~~~ — L ONEXT PK
Press PEAK LORIGHT

Up to 256 p=ak level points are searched rightward
from the current peak level point and their
freguencies and levels are displayed. Others are the
same as those of item (3) above.

{5) Executing NEXT PEAK LEFT

[Procedure and explanation]

----- ———— | NEXT PK
Press PEAX - LEPT -

Up to 256 peak level points are searched leftward from
the current peak level point and thelr frequencies and
levels are displayed. Others are the same as those of
item (3} above.

(6) Executing NEXT PEAK MAX & MIN

[Procedure and explanation]

e NEXT PK
Press PEAK j E MAX/E’{{%IN 5 -

Up to 256 maximum and minimum peak level points are
alternately ssarched f£rom the left of the current
waveform and thelr freguencies and levels are
displayed. Others are the same as those of item ({3}
above,

4 - 45 Cct 31/91
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{7) Executing MIN SEARCH

{Procedure and explanation]

ey
Press PEAK i . MIN

The minimum level of the current waveform is searched,
the marker {normal) is moves toc this point, and its
frequencies and level are displayed on the screen.

{8} Executing NEXT MIN

[Procedure and explanation]

COREXT o ;
Press PEAK OMENU LoONEXT MIN

o

Up ko 256 lower level points are searched from the
minimem point and their freguenciss and levels are
digplayed. Others are the same as those of item (3)
above.

CAUTION

The searched peak data becomes invalid when the PEAK search and MIN
search keys are pressed or when the set data is changed. The
subsequent MEXT PK {including other operations} is thus repeated from
the beginning.

If no peak data exists or the next peak data does not exist, the error
megsage below is displaved.

PEAL 1/2
NEXT PK
NEXT PK
- RIGHT
NEXT P
LEFT
NEXT PX
.................. HAX/HIN
REW -
1 WHz HIN
VBE
1 MHz
S¥P
it oms NEXT
URNTER 8 MHz SFAN 188.% Mz MENU

Pigure 4 - 2 Srror Message of Execution of NEXT PK
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(39} Executing PK CONT

[Procedure and explanation]

NEXT : . PK CONT |
Press PEAK . MENU b, oand | ONJDFF ¢ is set to ON..

Starts continuous peak search. The peak of the
waveforms is calculated for each sweep, and the marker
: can shift,
{10} SettingA X and AY

To search the peaks (maximum and minimum) or a waveform, set the point
value indicating the inclination in the ¥ and ¥ directions.

Directions X and Y on the screen indicates the resolution shown in the
figure below.

A
\ 400 points,
\ § AY : Bets points | to
' 400.
\\M/ {Initial value:
i R | 40 points)
4 I '
& 4 AY . Sets points 1 to 700.

_ (Initial value:15 points)
700 points

Figure 4 - 3 Resolution of AX and AY

The point at which the wavefeorm data
at the tip of the AX point increases
more than thed Y point is defined as
a rising edge (point C}),

peak

The point at which the waveform data
at the tip of theA X point decreases
more than theAY point is defined as
a falling edge {(point ).

The pceint where is a maximum value
in the period of (1) and (2) is
defined as peak.

® @

Figure 4 = 4 Setting of AX andAY
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{11) Alteration of peak search level

The reference level of the peak search can be altered using a display

line.
[Procedure]
“““““ ~ . REXT : . PK RANGE |
Press PEAK ©OMENU E and set theé UP/FULL Eto uP.
The level exceeéinéﬂﬁﬁé“éiébiéy line is
searched when the | PE RANGE 5 iz set to UP.
(Initial setting} | UP/FULL
R . Tk PEAK 172
%g;f;iﬂ ﬂ No Kext Fesk Polat f“_k VEXT PK
: E AR :
_______________ f | MARKER ~ e 43¢ kHz

489 kHz | : T NEXT PX
T N ..”.@_w‘ﬁ_ 4 RIGHT
._ 1 .
) LEFT
DL -14.8 dbm || : | NEXT PR
LU SXTHIN
RAY
1 WHz MiN
VY
1 MHz
SHP
38 ms EXT

¥
CENTER 4 MHz SPAN 188.8 MHz ¥ENU

Figure 4 - 5 Execution of PK RANGE UP
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| NEXT . PK RANGE !
Press PEAK LOMENU 3 and set the; UP/FULL gto FULL.

All the waveforms é;é"éég;éhé&
irrespective of the display line

when i PKRANGE . v o FuLL.
LoUP/RULL
PEAK 1/2
REF 8.9 dBn ATT ¢ dB Awrite B_hlank
19da/ SRS NEXT PX
L MKR
MARKER |ty 32.6 Miz
39.6 WEz . | -16.87 dB | NEXT PX
........... S ; o} : : gt RIGHT
! P
: : L S S
| ; ST T ONEXT ek
? | : LEFT
TP I N RN DR
f [1 L HAXEIN
1 HHz MIN
VB
1 HHz ;
SEP : :
50 s : L NEXT
CENTER & Hilz SPAN 198.% NHz MENU

Figure 4 -~ 6 Execution of PK RANGE FULL

& - 49 - Jul 4/94

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.3 MARKER Section Functions

4.3.3 Marker -

{Functions]

The current marker data (frequency, level, A, etc.) is set as the data
of another function.

{1} Panel EKeys and the Corresponding Softkey Menu

Refer to Bection A.L (15;.

{(2) Bzecution of MER »

[Procedure and axplanation]

Press

Press

Press

Press

Press

Press

HER J
MER — Ok L

The active marker fregquency is set as the center
Lrequency.

MEKR o § : REF i .

The active marker level is set as the reference level.

MKR A
MKR — | SPAN .

The A marker frequency is set as the frequency span.

AR —

. :
HER — o LF STEP [

The active marker fregquenoy is set as the CF BTEP

freguency.
POMKR A—
MER — - CF STEP SN

The A marker freguency is set as the CF STEP freguency.

O ONEXT D MER A
HKR O OMENU MK STEP ¢ .

freguency.
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{3}

' O NEKT MR A
Press MKR > RN o MesEe

The A marker freguency is set as the marker step
fraguency.,

Betting the Marker Step Size

The marker step can be set within the range from 1Hz to 3600MHz.
Initially, it is about 1/10 of the freguency span.

[Procedure and explanation]
ey NEKT LMK STEP
Press MEKR — 1 MENU : g S1ZE P

Marker step size set mode.

Data entry is enabled and data is displayed on the
BOLEen.

L NEKT L. MK STEP

Press MKR — J C MENU Cor AUTOD Lo

Marker fr@qqency or markef frequency A set mode.
The marker step data is deleted from the screen.

[Data Adjusiing Kevs)
Data knob Turning this knob olockwise will raise the marker step
size, Turning it counterclockwise will iower the

center frequency. The setting resclution is about
1/100C of the freguency span.

sz

Step key : Pressing this kev once will raise or lower the center
frequency step by step. When the step size is set to
AUTO, the step width becomes 1/10 of the freguency
span {(one horizontal scaled.

Ten key : The setting resolution is determined according to the
frequency span.
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4.3.4 Multi-marker

[Function]

The multi-marker of R3261/3361 can display up to eight markers to
trace A and B. This makes it possible to measure the frequency or
level at many peints simultaneously. This marker can be turned on and
off independently. You can select whether the marker is displayed to
trace A or B.

One of eight markers must be the active marker {(the normal marker is
displayed with o, while the active marker is displayved with ).

The active marker can be moved opticnally by numeric key, step key,
and data knob.

When the multi-marker RKR 1.802 aHz

is on . ~26.8 dEn

3
e Bt ive mankel

The R3261/3361 has a A marker in addition to the above eight markers.
The ) marker detects the difference hetween the A marker and active
marker or among the other markers {during marker list display only) to
display.

Basically, the A marker is displayed at the same position as the
active marker. If the active marker, for example, is moved from

trance A to B, the A marker also moves similarly.

Note: If the active marker is changed to another marker, the )\ marker
may not move to the same position as the active marker,

The setting of multi-marker can be saved or recalled, so resetting for
the same measurement is not reguired,

4 - 52 Jul 4/94
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(1)

@

@

4 - 53
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Marker
Single marker

The state where the active marker and )\ marker can be used is called
single marker. All of traditional markers is a single marker.

Multi-marker

The state where up to sight markers including the active marker and
the A marker can be used is called multi-marker. For each marker,
marker No., is displayed on the marker pattern.

Active marker

The active marker can be moved optionally by single marker and
multi-marker. Data for active marker is displayed on the upper right
or lower right of the screen. When the active marker is moved by
multi-markear, it is displayed with @ and the other markers are
displayed with o. )

A mazker

The A marker is displayed when the difference between the A marker and
active marker is measured, When the A marker is on, it displays the
difference between the A marker and active marker. When it is off, it
is displayed by absolute value {an exception such as a counter is
excluded),

Normal marker

When the A marker is off, the marker is called normal marker.

Active trace

Either trace A or B changing the trace state finally is called active
trace,

Note: When the state of trace is blank, active itrace is disabled.

Jul 4/94
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{2} Panel Key
[Function]

Press the

Press the

Press the

Press the

MULTI MEKR

o
SHIFT

and oH keys in order.

The malti-marker is turned on.

MULTI MKR

1 OR ;key.

When the marker is OF¥F:
The single marker is turned on.
when the single marker is used:
The active marker can move.
When the multi-marker is used:
One of multi-markers is changed to the multi-marker
and can move.

OFF

key.

Turn all markers off,. If the multi-marker list is
being displayed, the list iz also erased.

or B i key.

The active marker and A marker move between trace A
and B. The other markers remains.
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{3) Soft Rey

[Procedure and explanation]

[
SHIFT

ON MER

L ACTIVE
KR
- MKR DISP
COBE/LOW
CNEET L MKR LIST
CMENG CON/BER
{WKR LIST: PLOT DUT :
. PLOT G OVER
L PLOT 0UT :
 SEPARATE
L PLOT OUT
L ONLY.
pLOT
| CANCEL
CPRDV
T

Cprev
WEN
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(:) Press the

off.

4 - 56
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MULTI MXR

SHIFT | and | oM keys to turn the §MKR % i key on or

LR/ OFF

Turn each marker on or off to move,
An asterisk {(*)} indicates marker No.
For example, marker No. 1 is explained below.

» Active marker state

This key indicates that marker No. 1 is an
active marker and can be moved, The marker can
be moved using the numeric key, step key, and
data knob.

If the key is pressed in this state, the marker
is turned off. But, the final marker {except
the A marker) cannot be turned off by this key.

[MKR 1 . This key indicates that marker No. 1'is on, If

the kev 1is pressed in this state, the marker is
changed to the active marker and cah be moved.

This key indicates that marker No. 1 is off,

If the kev is pressed in thisg state, marker

No. 1 is turned on and is changed to the active
marker. The marker c¢an be moved. Marker No. 1
is displayed on the active trace waveform.

MULTI MKR

SRIFT o and ; MKR Na; keys in order.

Select multi-marker No. in order. Use the numeric key,
step key, and data knob to select an arbitrary marker.
If a numeric key is used for output, the unit key need
not be pressed.
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MULTI MKR

(:) Press the | SHIFT oN and éACTiVSE keys in order.
P MKR .

Select the active marker in order. Whenever this key is
pressed, select the marker with a large number as an
active marker. If there is no marker with a large
number, select the marker with small number.

The frequency and level of active marker are displaved on
the screen., When this key is pressed, data for marker
points can be measured simply.

MIULT! MKR

7 ooy
(:) Press the | SHIFT and an keys to set the : MKR DISP ! key to UP
' CUP/LOW

Select the marker to be displaved on the upper right or
lower right of the screen. The initial value is
displayed on the upper right. When the waveform and the
marker are overlapped, press the key and relocate the
marker to the lower right,

Changed marker position is enabled when the plotter is
output. It is not initialized for preset.

MULTI My¥R

(:) Press the | SHIFT 0N and : NEXT : keys to turn on or off
e DMENY
the : ykp List: key. e
L ON/GRF

Display all multi-marker lists. The window opens on the
screen, and the fregquencies and levels of up to eight
markers are displayed in the window. Data for these
markers is always an absolute value. The A marker mode
displays the difference between the multi-marker and A
marker.

While the list is displayed, sweep is stopped. Press the
key other than the key related to list plot, the window
is closed and displayed list is erased. :

MULT! MKR

_ ey R
(6) press the | SHIFT oN P NEXT i i MKR LIST: and : PLOT OUT: keys.
DMENY G oipLoT POVER

Plot the current state and marker list in the overwrite
mode.

After plotting the waveform and data, overlap the marker
lists in ruled line to plot.
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HULTI MER

(7) press the | §HIFT o DREXT . MKR LIST{ and Pi,a'f o7 | keys.
MERD CeLoT | SEPARATE

plot the current state and marker list in the division
mode.

After plotting the waveform ang data, plot the marker
list to the next plot 9031t10n,

MULT

[ B : :
Press the SHIFT N NEXF MKR LIST and PLOT QBT : kevyse.
HE?@U PLQT ONLY

Plot the marker list onlya

MULTI MYXR

e P
(9) press the | SHIPT ON CNEXT © G MKR LIST! and iPLOT | keys.
CMENY o ipLoT | CANCEL

Interrupt plot.

(g@ Press the %PRBV E key to return to the previous menu.
©MERU
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{4} Basic Operation

(4-1) Registering the Multi-marker

MKR  1.800 GHz
-28.9 dBm | (1) MKR 2
ON/DEE

At present, marker No. 1 is an active

1 ‘ marker.
< Active marker

(2} ¥XR No When marker No. 2 is turned on where
the active marker is, select marker

No. 2 with soft menu (2) to press soft
menu (1).

J

HKR  1.878 GHz ]
Directly after the MKR 2 ON/OFF key is
turned on, marker No, 2 is changed to
the active marker. 8o, markers No, 1
and No. 2 are overlapped. The active
(2) MER No  marker can be moved as shown in figure.

~%1.8 d8m

(13

2
J e} Active markaer

BKR  1.868 GHz When the active marker is returned
2.8 d8n | (1) HKR 1 from marker No. 2 to No. 1, press soft

B/ OFF menu (2}, select marker No., 1, press

gf;% ‘ b soft menu (1}. As shown in figure,

displayed data is changed.

So, up to eight markers can be

registered,

< hetive marker| /oy KR Yy

. . . 4 -~ .59 ) Jul 4/%4
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{4~2) Erasing the Marker

MKR  1.888 GHz When the multi-markers are erased one
_28.9 o8m : : by one, use soft menu {2) to select
the marker to be erased. If the
marker is an active marker, press soft
(2) MKR §o Menu (1) to erase. If not, change the
marker to the active marker to press
so0ft menu {1).
In figure, marker No. 3 is the active
marker, If this marker is erased,
marker No. 4 is automatically changed
to the active marker.

< notive marker

Note: It iz only the marker changed to
the active marker that can erase
i the multi-marker.

143 1.3%4% GHz
~B5.8 JBm

If marker No, 3 is esrased, marker
Ho. 4 is automatically changed to the
#8/0FF active marker.
If marker No. 4 is srassd, marker
(2) HKR No Wo. 1 is automatically changed to the
active marker.

Active macrker

:J

Mg
i
KR 2.299 SHz A3 described above, there must be the-
~54.5 4Bm ~active marker. If the active marker

is erased, the next marker with a
large number is the active marker. If
thers is no marker with a large
number, the marker with a small number
is the active marker.

If there is only one marker, it cannot
be erased.

(2) MKR No

Active marker

1

4 -~ 60 Jul 4/94
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261 /3361
SPECTRUM ANALYZER
INSTRUCTION MANUGAL

4.3 MARKER Section Functions

{4~3) Mowving the Multi-marker

ANKR  -288 IMHz

i9.89 dJB
Frace B .
/;\
<—hctive marker
Trace A

4
OHHKR -208 MHz
3 g.5 d8&
Trace B —— Amarker
rr\
Active marker
S

Trace A

ANKR  ~5583 HHz

a «12.3 4B
Trace B

A marker
)
//-(—-———- Active marker

(1}

N /68F
(2) MKR Mo
(1) MER 5

ON/GFE:

(2) KKR Ho

(1}

{2} MER Bo

(3) ACTIVE
HER

The multi-marker can be displayed to
traces A and B.

When the multi-marker is moved between
waveforms, press key A or B.

In figure, all markers are installed
on A at present. When the B key is
pressed, the active marker and A
marker move to trace B,

The marker is always installed on
the active trace,

After marker No. 3 {(that is, active
marker) and A marker are moved to
trace B, select the marker by soft
menu (2} and press soft menu (1) to
install marker No. 5 on the active
marker.

When the active marker is changed by

"soft menu (3), the difference between

different waveforms can be measured
easily.
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{4~4) Changing the Active Marker

MKR - 1.860 GHz (1 Whenever soft menu (3) is pressed, the
o active marker is changed in order.

~28.8 dBn
&/ OFF
{ (2) MER o
& hotive marker
(3)ACTIVE
WKR HNo.

4

MKR  2.155 GHz

-eT.B dEm | gy The frequency and level of the active
/O0FF marker are displayed on the CRT. This
% function can measure data for marker

{2} MKR Mo points easily.

{3) ACTIVE
HER No
2
Ackive =N
marker N\4
g
KR 1,598 Gz When the active marker is changed,

-59.8 dbm | (1) turned-on marker is automatically

W/OFF selected. 1In figure, marker No. 5 is
i changed to the active marker after
(2) MKR %o garker No. 2.

notive marker - (3) ACTIVE
KR HNo

: : 4 - 62 Jul 4/94
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{(4=5) Multi-marker List

When soft menu (1) is turned on, the freguencies and levels of all
markers are listed as follows.

Label area Title
REF zx.z dBm Trace mode
xxdB/ ; ; ; ; : . ; ; ;
Lo e (1) HER LIST
Foocbeosbesshoshecbel Marker data |- B/ OFF
Active data —-%-—-L-—-}—--L--«3~w«%~»~$ﬁ~~
T Lo i i i i 1(2) HKR LIST
e e--d PLOT
No. G H k Hz dBm  A/B v
1: 1.800 000 000 20,000 B f---be--b---
7: 2.158 000 000 -57.80 A b
3¢ N -
4: b
50 1.530 000 000 -59.86 B poe-ro-eree-
62 2.500 000 000 -82.15 B Lo
7:
83 : i
T 1 [(6) PREV
XX mS e MENY
CENTER x.zxx GHz SPAN x.xxx Mz

Artisan Technology Group - Quality Instrumentationgf.. (_3ua6rgnteed | (888) 88-SOURCE | www.artisantg.com

Data in list is converted from the marker position, and is not
measured by freqguency counter and in the noise level mode. S0, the
data is sometimes different from the marker dakta on the screen.

In thé normal marker mode, each frequency and level are displayed by
absclute value. In the marker mode, they are displayed by relative
value,

Note: The [\ marker iz displayed by absolute wvalue.

The symbol of the last string in the list indicates the trace where

each marker is installed. If the symbol is space, it is indicated

that the state of trace is blank.

If other than the key for plot is pressed, displayed list is erased,
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(4-6) Plotting the Marker List

When the multi-marker list is being displayed, it can be plotted.
There are three types of output format. They can be selected
optionally.

Output formats

{1) Overlapping the waveform and list: See plot plan {1).

(2) Separating the list from waveform: See plot plan (2}).

{3} Outputting the list only : See plot plan (3.

Unless the multi-marker list is displayed, the configuration of

screen depends on the above output formats and list data is not
plotted.

: Press soft menu (2) in figure, the following soft menu appears.
""""""" _ Select each output format.

Note: During plot, the key other than the cancel key is not

acceptable,
Label area Title
REF xx.x dBm Trace mode
xxdBs/ L S S R N S
R (1 )PLOT OUT
- } f~ f* soocrcf Marker datat- OVER
Active data  frooopooehoechechescheecio
T Coo b [(2)pL0T oUT
' bbb be e SEPARATE
No. G Kk lz B A/B ©ob l3)pLoT Ut
12 1.800 000 000 -20.00 B j-ore-oeeo| OMLY
2: 2.158 000 600 -57.80 A Co
3: cerreenie o (4)
1: b
6:_1.530 000 000 “59.86 B {--ore-oree-
6: 2.500 000 000 -62.15 B Do |(s)PLoT
7 L-cvee-bo-o| CANCEL
8: Lo
I (6)PREV
XL BS WEND
CEHTER x.axxx Giiz SPAN x.xxx MHz
) 4 - 64 Jul 4/94
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After plotting ends, the soft menu (previous page)} is redisplayed
and any key is acceptable.

To interrupt plotting, press soft menu (5). Data transfer from the
R3261/3361 to the plotter is interrupted. After plotting data that
is already transferred to the plotter, end plotting and return to
the soft menu (previous page). So, any key is acceptable.

For the setting of plotter, see Section 4.7 Plotting.
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Plot plan (1): Plotting in the overwrite moede

REF 0.9 ¢Bm ATT 40 dB A write B_biank
iGdg/ i i T T T f T i T
L we |
MARKER ? 300 kHz
300 kHE -10.30 dBn |
8 No. 0§ M||lk Hz dBm A/B |
1. 0 500 -10.30 A
Z. 30 1406 006 =325 A
- 27 ~3010p0 000 -301.50 A 7
RBW b 2 .
1 MHz 7
VBY A q B
S%PKHZ ‘ o
. N ]
200 ns T ’“é; 1 1 L ﬁ“""“"’""“"“‘Jl SR
CENTER O MHz SPAN 1D00.0 MHz
4 - 66 Jul 4/94
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Plot plan (2): Plotting to the R9833 plotter in the division mode under
one division specification

REF 0.0 dBn ATT -
1008/ " [ 20 9B A_write B blank
i
- MR
MARKER 300 kHz
300 kHp -10°30 o8
3

. o

ABY - ' ,
1 MHz

vaw |
SéPkHZ f ]
200 ps BTl * R

CENTER 0 MHz SPAN 100.9 MHz

k% MULTI MARKER LIST %%

No. G M k Hz dBa A/B
1. 300 000 -10.30 A
2. 30 400 000 -30.25 A
3. -30 000 000 -30.90 A4
4,

S
&
7.
8

4 ~ 67 . ul 4/94
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Plot plan (3): Plotting the list only

ARk MULTT MARKER LIST %%x
No. 6 M k Hz d8m A/B
L. 300 00D -10.30 A
2. 35 400 009 -30.25 A
3. =30 000 008 ~-30.50 A
4.
5.
b.
/.
g
4 - 68 Jul 4/94
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{5) GPIB Remote Programming

(5~1) GPIB Code

Table 4 = 1 GPIB Code
_ Talker request
. Listener
Function Remarks
code Output
Code Header
format
Multi-marker ON MLT MLP? ON/OFF -
Multi-marker OFF MF or MO - - -

Moving the Active-marker| MN or MK - - - Data input
Multi-marker No. 1 ON MLN 1 - - - Data input
QFF MLF1 - i - -

Multi-marker No. 2 ON MIN2 - - - Data input
OFF MLF2 - - -

Multi-marker No. 3 ON MLN3 - - - Data input
OFF MLEF3 - - -

Multi-marker No. 4 ON MLN4 - - - Data input
OFT MLFP4 - - - -

Multi-marker No. 5 ON MLNS - - - Data input
OFF MLF5 - - -

Multi-marker No. 6 ON MLNG - - - Data input
OFF MLF6 - - -

Multi-marker No. 7 ON MLN7 - - - Data input
OFF MLE7 - - -

Multi-marker No. 8 ON MLNE - - - Data input
OFF MLES - - -

Active marker freguency? - MF? Freguency MF
Active marker level? - ML? Level Unit: Header
dB : MLD
dBm : MLB
dBmV: MLM
dBuV: MLU
dBuvenmf
: MLE
dBpW: MLW
v s MLV
dBm/Hz
: MLH
ARV Hz
: MLL
Jul 4/94
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Table 4 - 1 GPIB Code (Cont'd)

Talker request
Function Listener Remarks
code Output
Code Header
format
Freguency + level? - MFL? Frequency | Similar to
+ level MF and ML
211 multi-marker - ML3F? | Freguency | Similar to g-marker
freqgquencies? : ME output
All multi-marker levels? -~ MLSL?! Level Similtar to 8-marker
ML output

For the code other than the multi-marker code, see Chapter 6 GPIB
Remote Programming.

{5-2) GPIB Command

(a)

Turning the multi-marker on or off

[{Format]

PRINT @8;"MLT" sevas (1} ' Purns the multi-marker on.

PRINT @8:"MLT 162" veaes (2} P Turns the multi-marker on and
move it to 1GHzZ.

PRINT @3;:"Mg" esass 13} ' rurns the multi-mparker ofE.

PRINT @&;"MO" esaen (4] © Turng the multi-marker off,

PRINT @8;"MLTZ" cswss {9} ' guiputs the state of multi-marker.

INPUT @8:ISMLT
{Function]

This command turns the multi-marker on or off. When the marker is
of f or the single marker is used, execute {1). The multi-marker is
turned on, and one of up to eight markers is changed o the active
marker, then it can move freely. The fregquency and level of the
active marker are displayed on the screen.

If {2) is executed similarly, the multi-marksr is turned on and the
active marker is moved to the position eguivalent to specified
frequency. If the output format is {2), the active marker is moved
to the positicon equivalent to freguency of 1GHzZ.

If (3} and {4) are executed, the single marker and multi-marker
erase all of displaved markers.

4 - 70 Jul 4/9%4
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Note: The multi-marker can turn off the markers individually, but this
command erases all markers. If (1) and (2) are re-executed, the
marker is recovered.

To see the present state of the multi-marker, execute {5). When the
multi-marker is on, 1 is cutput. If it is off, 0 is output. Judge

these values,

{(b) Turning the markers on or off individually

[Format)

PRINT @8;"MLN1™ cosas (1} ! Turns multi-marker No. 1 on.

PRINT @8:"MLN1 162" ..... (2) ? Tuyrns multi-marker No. 1 on and
move it to 1GHz.

PRINT @8:9MLps® eeses {3} . F Turns multi-marker No. 5 off.

[function]

The command turns the markers on or off individually. The number at
the end of the command indicates marker No. If {1} is executed,
marker No. 1 is turned on and is c¢hanged to the active marker. So,
the marker can move freely.

If {2} is executed similarly, marker No, 1 is turned on and is moved
te the position egquivalent to specified freguency. If the output
format is (2), freguency moves marker No. 1 to the position
equivalent to 1GHz.

If (3) is executed, marker Wo. 5 is erased. The marker can be
erased by the active marker only. BAfter specified marker is changed
£o the active marker once, erase the marker. 8o, the active marker
is auntomatically changed to the next marker with a large number.
Even if marker No. 5 is not an active marker, execute (3) and erase
the marker. The active marker is automatically changed.

A ) Jul 4/94
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{<}

Qutputting the frequencies and levels of markers individually

[Format]

[Format]

PRINT @8:"HDO MLNT MF?2* .. (1) P offurns marker No. 1 on to output
the Fregquency.

INPUT @8:F1 * Reads the frequency to wvariable
i,

PRINT @8;"MLNS 1GZ* ..... {2) ¥ Turns on multi-marker No. 5 to

PRINT @8;"HDO ML?" freqguency of 1GHz to output the
level,
INPUT @8:L5 ' Reads the level to variable LS.

fFPrunction]

The command cutputs the frequencies and levels of markers
individually. To read data, be sure to change the marker to the
active marker. As described aboves, change the marker to be read to
the active marker, then read the value of the active marker.

If {1} is executed, marker Wo., 1 is changed to the active marker and
the frequency is read to variable F1.

If {2) is executed similarly, marker No. 53 is moved to the position
eguivalent to specified freguency and the level is read to variable
L5,

When the markers are read individually, the active marker is read
actually and there is no difference between the single marker and
multi-marker. When the multi-~markers are read together, the wvalues
measured by counter and noise level cannot be read. Because the
marker point is read by converted wvalue,

4 - 72 Jul 4/94
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{d} Outputting the frequencies and levels of all markers together

[Format]

PRINT @8;"MiSF2" ssons (1} ' OQutputs the freguencies of
all markers.

INPUT @8;F%,F2,F3,F4,F5,F6,F7,F8,F9 ' Reads the frequency to the
variable.

PRINT @8:"MLN5S 1GZ" evoas (2} ' Qutputs all marker levels.

INPUT €8;1.1,L2,L3,L4,L5,L6,L7,L8,19 ' Reads the level to the
variable.

[Function]

The command outputs the frequencies and levels of all markers
together. A total of nine pieces of data containing eight
multi-markers and marker can be output regardless of displayed
list on the screen.

Turned off data outputs zero to the freguency and level. When the
markers are read individually, the active marker is read actually.
There is no difference between the single marker and multi-marker.
When the multi-markers are read together, the value measured by
counter or noise level cannot be read. Because the marker point is
read by converted value.

4 - 73 ! Jul 4/94
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[Sample program]

MLSF command

10 T e ok o 3 sk o e ke ot o B ol A ok ok ok e o sk sk ol e e i ok o e SR ot de o e sk ol e
29 R R3281/3361 MULYT{ marker list check =
30 i file: MLTLIST #
40 " e e ok e e e ok o sl R R o o e o ok A o e o o ool o o OB B ek ok o sk
50 1SET [FC: ISET HEN

60 *TEZT

70 'GOSUB #SWEEP

80 GOSUB «3TRCUT Posiring oulput

a4 GOSUB #YALOUT * walue ouiput

106 'GOTO #TEST

110 3TOP

“126 !

130 =S3TROUT
146 PRINT @8;7"HD} ML3F?”

159 INPUT @8;F1%,F2%,F3%,F45,F5s8,F68,F7%,F8%,F98
160 PRINT @8;"sMLSLY”
170 INPUT @8;01%,L2%,03%,L48,L59,1.65,L7%,188,L93

189¢ TRINT "#wxaws STR out scoksk”

180 PRIMT 3.Fis,L1s: PRINT 2,F2%,0L2s: PRINT 3,F35,L33:; PRINT 4,F45,L48%
200 PRINT 5,F85,L.5%: PRINT 5,F63,L65: PRINT 7.F7s,L7s: PRINT 3,F8s.L8S
210 PRIMT 9,F93,L8s: PRINT »¢

Z30 RETURN

230 i

240 xYALOUT

259 PRINT @8;"HDD MLREF?"

260 INPUT @EFL . FZ,F3,F4,75 ,F6,F7.F8.F9

279 PRINT &8&;"MLIL?2"

288 INFUT @801 .02, 1.3,04,L5,L8,L7,L8,L9

299 PRINT "aawar VAL oui Sk

300 PRINT 1,FY,L1: PRINT 2,¥F2,0L2: PRINT 3,83.0L3: PRINT 4,F4.L4
310 PRINT 5,F5,0L5: PFRINT 6,F5,L5: PRINT 7,F7.L7: PRINT B,F8,L%
329 PRINT 9.F9,L9: PRINT "~

330 RETURN

340 '

320 #DWEEP

F61) PRINT @8;"52"

370 PRINT @8;"5i"

380 POLL 8.5

350 I[F (3 AND 4)=0 THEN GOTO 380

409 RETURN

i ) ) 4 - 74 i Jul 4/94
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[Result of cutput]

When the A marker is off

whaks STR out

OO L0 3T O dn 0 2D e

ek O oyt

[V e VIR R W &) IS ENTIVR SV

[as}
T

EE R 1

M 200RCDOI0R. BE+B
M QREDERA2CR, PE+B
M 0920000380, 0E+8

M Dnees
MF o 0e0cee

PR, OE+5
RoRE, gEe

MF CE00BE0ERR. BE+8

9
@
a

1E+DB
oE+E8
26+08
46403
5E+83
CE+BS
3
5}
&

T G35

MLE
nLe
MLE
LB

MLB

-PEE0a, 4TE+0
-BRRYE, TS+
-00R33, 42E+0
-BR07E. 62840
~J08T3, 9BE+Y
-80883,57E+Q

When the A marker is on

wenn STR out

G L ] 5 AT Eo Gl e

wwmmwr UOL ot

[EVEEVIE R e IR I SRTSVE DV

(]
»T

e e on

MF 000082t @E@S
MF -GR00021 08, BE+G
[ “WGQ?Lﬂﬁﬂﬁﬁ QE*C
M DOJERAACE, BEE

(RN R
f SO G R

168, 8E+6

2 DB+

@ @
0 3
IF  D2AERRR358.GE+E
R R
-2, 5488 -.87
~{ B+ -1.15
~SE+Q7 1.17
SE+0T 13,97
1.5E+B8 18.7
2.5E+3 32
£l “‘:’J
3 0
3.8E+02 -39.6

MLD
"D
FLD
MLD
fLD
MLD

ML

un
~C33E0. 8TE+0
S Tl T B B I vl S
Chdakil o, 3T
0291, 1TE+0
A g M ¥
0081397640

B2R15. T0E+Q
22308, B25+0

~00059. BOE+0

4
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(€} Cautions
C) Difference between the single marker and multi-marker

There is several differences between the specification of processing
for single marker and that of processing for multi-marker.

@ Upper and lower limit for the next peak

When the single marker turns on the display line or window, the
upper display line or ths upper/lower limit of window is executed as
effective vertical axis data. The multi-marker enables every
vertical axis data to execute.

& List display for multi-marker and batch ocutput by GPIB

When the active marker is displayed for single marker and
multi-marker and is cutput by GPIB, data operated for counter
measurement or noise level measurement can be displayed and output.
When the lists are displaved for multi-marker and are output
together, the marker point can be displayed and output by converted
value only. Bo, the wvalue measured by counter or noise level cannot
be displaved and cutput. When the display line is on, the value.
converted by the marker point is displayed and output.

C) Supporting the user define function
The soft menu of multi-marker cannot be moved to the other menu by

user define function, To the contrary, the other menu cannot be moved
to the soft menu of the multi-marker,

4 -
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4.4 Save and Recall Punctions

See section 4.4.1

DEFINE SAVE N\ PRESET

: Eej LREMH” Uff; ﬂrw]g ﬁ j

(st

{1}

(2}

(3)

. 4 -
Artisan Technology Group - Quality Instrumentation ... Gu

e Bee sagction 4.4.2

Save Function
fFunction]

The current get conditions are stored in the internal memory or memory
card.

Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (18).

Specifying a Channel

Internal Memory

A channel, 0 to 9, may be specified. Channel 0 is for
recall-on~-power, channels 1 and 2 are for set condition and waveform

data, and channels 3 to 2 are for set condition.

Specify a channel directly with the numeric keys, or indirectly with
the data knob or step kev.

For the specified channsl, -+ ig displaved on the list.
Memory Card

Any channel from 10 onward may be specified. The number of channels

depends on the relationship between the memory card capacity and how
much data is saved.

Specify the channel directly with the numeric keys, or indirectly with
the data knob or step key.

Saving

After specifying a channel as mentioned above, the current set
condition and waveform data are saved in the specified channel.

v
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4.4 Save and Recall Functionsg

[Procedure and explanation]

RECALL

@

bPisplays the currently saved file status., The channel
number , title (header), and write-protection are-
listed for each channel. The saved channel
information is displayed in the reverse node.

1D
Press | SHIFT
Press E ShIFT

o
i .
RECALL | exseots )

If a numeric key has already
as a channel number and data
channel. If it has not bsen
the channel pointed by — on

been input, it is judged
is saved in this

input, data is saved on
the list.

- e
! RECALL R

When saving data, a title can be input with up to
30 characters. The input method is the same as that
for the label function. (8ee Section 4.8.)

] L oor RRITE
Press SHTET i RELALL CPROTECT 0 -
Data write into the specified is inhibited so that the
previously saved information is not deleted or
overwr itten by mistake.
For the protected channel, ON is displayed at the end
of the displayed list.
To cancel write protection, press this key again.
{This key is effective for the internal memory.)
- - . TRACE
Press SHIFT RECALL ) ang 4/ . is set to A or B.

(4)

Select the waveform data to
memory will select memories
{(This kev is effactive only
o internal memory, channel

be saved. Pressing this
A and B alternately.

when saving waveform data
1 or c¢hannel 2.}

Saving into Memory Card

Setting conditions, waveform data, antenna correction coefficient or

1imit line data

) . 4 - 78
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

can be saved into the memory card.

Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4,4 Save and Recall Functions

Saving Method

Saving Trace Data (The waveform data)

To save the trace data into the memory card, set the softkey mode of
the TRACE section to VIEW mode.

If not saving the data, set to BLANK mode.

Saving Normalize Data

To save the normalize data into the memory card, switch on the softkey
NORMALIZE mode of the TRACE section.

If NORMALIZE mode is OFF, saving cannot be made.

Saving Limit Line Data , Antenna Correction Coefficient or Marker

To save the limit line data, antenna correction coefficient, or
marker, switch on the softkey mode of each section.

If softkey mode is OFF, saving cannct be made.

Saving User Defined Key

To save the user defined key, press the softkey MENU STORE of memory
card section. {(Refer to subssction 4.9.7.)

CAUTION

If new datas are stored, the previous data such as set conditions
in the channel will be erased.

To protect the stored datas, turn on the WRITE PROTECT switch of
the memory card. '

- 79
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4.4 Bave and Recall Functicns

4.4,.2 Recall Punchtion
[Function]

The data (set condition and waveform) saved in the internal memory or
memory card is called for restoration.

{1} Panel Keys and the Corresponding Softkev Menu
Refer to Section A,L {11},

{2} Specifying a Channel

(:) Internal Memory

A channel, 0 to 8, may be specified. <Channel 0 is for call-on-power,
channels 1 and 2 are for set condition and waveform data, and channels
3 to 9 are for sebt condition.

Specify a channel with a numeric key directly or with the data knob or
step keyv indirectlv.
For the specified channel, - is displaved on the list.

Memory Card

A channel, 10 and on, may be specified. The channel number depends on
the relationship between the memory card capacity and data save state.

Specify a channel with a numeric key directly or with the data knob or
step key indirectly.

CAUTION

If the waveform is recalled from internal memory, A memory is firstly
recalled,
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4,4 Save and Recall Functions

{3} Displaying the List

{Procedure and explanation]

Press RECALL o

The currently saved information such as channel
number , title, data combination, and write
enabled/inhibited state are displayed within the
window for =ach channel.

The channel number corresponding to the channel in
which data is saved is displayed in the reserve mode.
If no title has been input, the first 30 characters in
the label line are displayed as a title.

Display the currently saved file status for each
channal.

{4} Recalling

After specifying a channel as mentioned above, the data saved in this
channel is called and restored.

[Procedure and explanation]

~ RECALL
press | RECALL COBXECUTE

If a numeric key has already been input, it is judged
as a channel number and data is restored in this
channal. If it has not been input, the channel
pointed by - on the list is recalled.

CHANNEL : 9
TITLE : test data
OFF

PROTECT

recall on power I OFF

0

i for Antepna 1! OFF

2 OFF

3 for EMC 1t ON
— g test data OFF

_ _ s 4 ~ 81 _ Jul 4/94
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{5} High~speed/Normal RECALL Mode

In the normal mode, the user can check the list displayed in the
window, specify the desired channel, and can recall data by pressing

 RECALL
DEXECUTE T
In the high-speed mode, no list is displayed in the window and the

© RECALL
user need not press EXECUTE ©. When the numeric key is pressed, the
data is recallied from memory.

Note: The high-speed mode is valid for internal memory only.
Therefore, data cannot be recalled from the memory card even if
the memory card is inserted.

Normal mode High~zpead mode
TECALL REHERLL If a pansl key other than
"""" numer io keys is pressed,
i e 1] the recall mode is released.
{The list displayed) - Ten key
s [ 1
‘Specify the:
‘degired : Execute
.channel .
8
L ORECALL
o EXECUTE
."m”"é””m“.
Execute

M
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4.% User~Defined Function

4.5 User-Pefined Punction

[Function]

The order of the softkey menus corresponding to the function keys can be
changed around so that the user can get to the most freguency used menu
without pressing the same key many times.

{1) Panel Keys and the Corresponding Softkey Menu

(2)

Artisan Technology Group - Quality Instrumentation ..éGJaréan%eed | (888) 88-SOURCE | www.artisantg.com

RBefer to Section A.1 (i2).

Changing Softkey Menus

Press %351515 iUSEﬂ . The following display will appear:

On this screen, up to six soft menus (K1 through Kb6) can be selected
as the user-defined function (Other soft menus can be modified.)

If more than one pattern are reguired, save the data in the memory
card. '

{Only one set of data {soft menu (K1 through K6} and other soft menus)
can bs saved in one memory card.)
{Refer to subsecticn 4.9.7.)

#x% K2261/3361 Soft Menu Change Mode wxx KENU CHG
1 » @
L MEMBER
) ACTIVE
ENTER
Jxxx Center sxx/
— 1 : Step Size of {enter
7 : Step Size is auto
3 ¢ O0ffset of Center INITIAL
4 ¢ +/-(offset’s sign) MEMBER @
Jexx Span xxx/
1 : Linear Span ALL
2 1 Full Span INETIAL
3 ¢ Log Span
4 1 Zero Span RETURN
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[Bxplanation of the Above Screen]

(f) The upper half of this screen displays the current assignment of
softkey menus. This is called a softkey menu group.

(é) The lower half of this screen displays the contents (functions) of
esach softkey menu group. This is called a softkey menu member.

{Procedure and explanation]

Find the softkey menu group to be changed and select its member.

Press i;j E BSKEE © LRUEP :

LBLTIVE

Press the panel key or the step key to select the
desired softkey menu group. The member to be
exchanged <an be ssarched by turning the data knob.
Ln arrow is digplayed on the left of the member to be
exchanged,

] . MEMBER
Press LSﬁfFT USER iﬁfT!Nilj

Select a softkey member to be incorporated. To select
a softkey member, find the corersponding group by
pressing the panel key or step key. Then turn the
data knob to find the member to be incorporated.

when the datas knobk is turnsd continuously, the screen
iz scrolled so that the desired wmember can be searched

easily.
“ ] s CRTE i
press | Ty | [ e | owim
Afrer the member to be exchanged iz selected, press
this key. 1If the softkey menu number (K1, K<, ...} 1is
displayed in the reverse mode, members cannot be
axchanged.
SRS
I DINTTTAL
Press SHIFT USER CMEMBER T

Initial members are displayed on the soft group
display screen.

. . . 4 - 84 4
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— R
P . : b Co
ress [ omier | | UBR i
All the changed members are replaced with the
initial members.
— - | E ................... ;
Press SHIRT USER ;RETﬁkN L

This mede is canceled and the previous soft groups
are restored.

CAUTION

The new menu setting is held after the power is turned off.
Save the new menu setting in the memory card, if necessary, and
initialize before using the GPIB remote controller,

4 - 85 ) Jul 4/94
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4.6 Calibration Function
[Function]

This device can improve measuring accuracy by running the calibration
function and correcting the obtained calibration factor at the time of
real measurement.

The following items can be measured with the calibration functions:

absolute errors in 300kHz resclution bandwidth, -20dBm internal
reference ogoillator and 1dB/DIV

- IF filter switching level error in 30Hz to 1MHz resolution bandwidth

~ Vertical axis linearity on the screen at LOG 10d4B/DIV, 5dB/DIV, 24B/DI1IV,
and 1dB/DIV

~ Bwitching error in IF 3TEPR AMP
-~ Switching error in the input attenuator
~ TG frequency errors in 30Hz to 1kHz RBW
{1} Panel Keys and the Corresponding Boftkey Menu
Refer to Section A.1 {16).

[Procedure and explanation]

Press | [0 gyrpy |17 ] 0 CAL AL e

Measure all calibration items. Becomes errox
correction mode after the calibration is completed.

Press T3 gy T TOTAL :

LE R
Measure the absolute error in 300kHz reasolution
bandwidth, -Z0dBm internal reference oscillator, and
148/DIV.

EACH ITEM mode.

_ _ . 4 - B6 Jul 4/94
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL
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R TR
Press LI sHipT 71 ??%: P "

Measure the switching error in input attenuator.

o BACH TR STER
Fress Lshim rﬂ? CITEM G i AWPTD o iC

Measure the swzth01ng error in IF STEP AMD.

Press | LI SHIFT | [7 ] ¢ ?'?Eﬂ S switen v

Measure the switching level error of IF filter of
resolution bandwidth in 30Hz to 1MHz.

Press | O gyipr | [F “C“ oL
{“““‘EB;;& l 7] | ITEM i LINEAR

R i

Measure vertical axis llnearlty on the screen at LOG
10dB/DIV, 5dB/DIV, 2d4B/DIV and 14B/DIV.

Press O3 guisr | (7] ; ??g; { é ;?ETD -

Measurs the sw1tch1ng arror in LOG 108B/D1V, 5dB/DIV,
2dB/DIV and 14B/DIV.

- - . EACH for TG .
rese [ Soun | 7] B R
Note: R3361Cﬁ9 oniy
Measure level error caused from the difference between
tha output freguency of the tracking generator at PBW
30Hz to 1kHz and symchromized freguency of the
spectrum analyzer.

Press T oguipT (3“1 , and % ng/g;g i is set to ON or OFF.

i

Connect internally the 1ntexnal basic transmitter
(30MHz, —-20dBm to -30dBm) with the input circuit. At
this time, the signal level can be set at -20d4dBm to
~30dBm (0.5dB steps} using either the ten-keys, data
knob or step keys.
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Press mefmiﬁlﬁlm] [7] + ana 535/22§R5 is set to ON or OFF.

The frequency characteristics measured at the factory
are stored in the analyzer and it is shipped. When
the analyzer is used in the field, its freguency
characteristics are corrected if necessary for on.
The frequency characteristics are turned on and off

U RRG Comr
L Oigugp 1S Eressed:
Press O ghieT ?7’1 ,oand @ CAL CORR - wo ooy o oM or OFF.

L. ON/BRF

Uses {ON) or does not nse {OFF) the calibration factor
which has been obtained during calibration. The ON

and OFF state are switched whenever E Cat CSRRE is
pressed, ... UN/OFF

CAUTION

Start the calibration function only after the specified time
of warm-up.
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4.7 Plot Output Function
[FPunction]

Set the necessary condition to

ocutput to the Plotter before being output.

.(l) Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 {17).

{2} Setting the Plotter Output

Conditions

Carry out effectively the operations to set various conditions for
plotter output wstilizing the window screen.

[Progedure and explanation]

Press L3 sHisT gj;m} .

The following instruction appears on the window
screen; set the vonditions according to this
instruction.

TYFE : RYEA3
HOhE ©ALL
PAPER + A4
1Y 2 PICTURE
FPEK . PENS
LOCATE LEFT
L PEN
2 PENS
4 PENGS
-+ K PENS
R
[ 1 ;
Press ST J L8] e

Specifies plotter type. Types of plotters available
are shown as follows:

(1} TR9332
{2) R9833
(3) HP7470
{4} HP7440
(5} HP7475
(6) BP7550

4 - 8 )
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ChLor

. MODE

Specifies mode of plotter. Modes that can be selected
are as follows:

{1} Waveform, grid, all character data

{2) Only waveform

{3} Only character data

{4} Onlvy grid

Press 2 oyrrT F@‘}

CPLOT T PAPER
CFORM b slEE e

Press % 3 syipT rﬁm?

Specifies the size of paper. Sizes of selectable
paper are as follows:

(1) A4
{2} A3
I—Efg‘f ";f [ 1 S PLOT .
Press | SHIFT [ 3 | CRORM L DIVISION . .

Specifies the size of the screen divisions. BSizes of
the screen divisions are as follows:

{1} Bingle

{2} pivided into two sections, left and right

{3} Divided into four-left, right, upper and lower.

LOCATION

S LB o

@

Specifies the output screen. Selectable locations are
ag follows:

{1} Left side
{2} Right side
{1} Upper left
{2} Upper right
{3} Lower lefi
{4) Lower right

} When divided into two

When divided into four

g e
Press ! O3 smirr (8 ] ?h;; ~ PER -

Specifies the number of pens. The number of
selactable pens are shown as follows:

{11 Une

{2} Two

{3} Four

{4) Bi=x
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Do Ly BT Rl
Press SHIFT | [8 | L romy sand ey i 1S set to AUTO or
MNL,. _ TR S LAV ARAERY
Specifies whether all the divided screens are to be
plotted avtomatically,
Press IML__.::J Y ] s PTALKS e set TALK.
JLsmrr D LB T ks 05
This cutputs TALK ONLY. Set the plotter to LISTEN
ONLY.
PR
Press LWDﬁLETWﬁ 1 3 J ADRS/O5 to sat BDRS 05.

This outputs addressing. Specify the plotter address
with the numeric, step keys and data knob. Also, set
the plotter to the same address.

e e

R AT
--------- PAE Y cancer, 0 -

Cancels the plot output.

Press ] SHH'%‘WJ { ...... 8 ........... _‘ ilxg[{‘HTE

Hxecutes plot output according to the set conditions,

CAUTION

1. Refer to the separate plotter instruction manual for operating the
pleotter.

2. This equipment supports plotter types that comply with HP-GL
standards only. Note that the screen of the HP7470 plotter cannot
be divided into two ssctions.

) . & - 9 ) Jul 4/94
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{3} Assigning the Plotter

1 pen specification :

2 pen specification :

4 pen specification :

6 pen specification :

Pens

Bvervihing pen |

pen
pen
pen
pen

pen
men
pen
pan
pen
per

Lad B e B ol BN

[S LW LR =

Output to the plotter is done in TALK ONLY mode, so the plotter must be set

to LISTEN ONLY mode.

Do not connect the controllier.

CAUTION

frame, marker, character,
D-line, waveform A, waveform B

frame, marker
wavaeform A, waveform B,
character, D-line

frame, markesr
character, D-line
waveform A
waveform B

frame
character
wavelorm A
waveform B
-line
markeyr

) 4 -~ 92
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4.8 Label Function

{FPunction]

This function is used to input the title of waveform screen and the title

at the time of save/recall, and the file name at the time of operating
memory card, etc.

(1)

(2}

Artisan Technology Group - Quality Instrumentatior%i...wGu%r%nteed | (888) 88-SOURCE | www.artisantg.com

Panel Keys and the Corresponding Sofitkey Menu
Refer to Section A.1 {18}.
Selection of Character

In general, the label function ¢an be used to input the comment on the
most significant line on the screen, but it also can be used to input
such title characters as save/recall.

In label input, input is made by selecting characters one by one.
Characters are selected from the operation window screen displaying
upper and lower case letters and symbols. One character is selected
and the ENTER key pressed. Numeric values can also be entered from
the ten keys.

[Procedure and explanation)

Press Fwiiwéﬁ;FT 5

The following operation window screen appears. Select
any character from the screen.

| BBCDEFGHIIKLMNOPORST
| 0128456759

Press TﬁEj SHIFT 9 ] ESEE WL

Select uppercase letters.

kN VY
i LOCK OFF - =

Press 3 SHIFT

Select lowercase letters.
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ORORC

®
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-

CTsmr | 9] ek

Press .
Select svmbols.
TIETTUTT ey LABEL
Press L SHLET 1 (9 | f?#ﬁﬁﬂ,._i“
Deletes all labels.
Press | - SHIFT 1 G CRETURN

Return to the sofikey menu when the label function is
started.

Operation Procedure

CETTL ]

Press
Use the step keys to move the curscor to the right and left. Press Eﬂ

to move the cursor to the right, and press ﬁQ o move the cursor to

e

the left. PFress EiﬁﬁiFTJand then the up key to move the cursor to the
beginning of the labelgvand press the shift key and then the down key
to move the cursor to the snd of the label.

ENTER
Turn the data knob to find the desired character and press [
to input that character.

The backspace kev deletes the input character. Press nyHTFT} and

EH 5P
then ] to delete the character under the cursor and the

subsequent characters.
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4,9 Memory Card Function
4.9.1 specification of Memory Card

Memory capacity : 32K bytes, standard

Connectoxr | : 20 poles and 2 pieces
(connecting/disconnecting cycle: more than
5000 times)

Interface : I/0 bus method (in accordance with JEIDA)

Power for memory back-up: CR 2016 (One unit, changeable)

Memory retention period : 5 vears {(at room temperature)

Outline dimension i 54(W) % 86(L) ¥ 2.2(7) mm

Environmental condition Dewing should be prohibited.

w0

Working temp. 0 to 40°C
Memory storing temp. ~20 to 60°C
Relative humidity 10 to 90%

Write protection : The on or off status can be selected by the

switch. When the write-protection switch
is on, data cannot be written on the disk
{that is, the disk is write-disabled).
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4.9.2 Names of Parts of Memory Card

{1} Burface

_Write protect
switch

H B0

LD310uE Bl

ADVANTEST CORPURATION

Connaector hole
{zide face)

{2} Surface

Battery holder

Connector hole
{side face}

Write protect
switch

|Manufacturing
"manadgement No.

—Date  prom January
[ to § to SBeptember

X Ootober
¥ Hovember
i December

—Rightmost digit of the year
b Momory capacity
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4,9.3 Life of Back-up Battery
Memory store time of memory card is five years. The period is from
setting the new battery to storing under normal temperature.
When the battery is replaced at the Ffirst time, refer to the number
stamped on the rear face of the memory card.
gxample: When 32 kB 3206 is stamped
It means the manufacture in February of 1989, therefore it is

replaced in February of 1994.

CAUTION

If the memory card is left under high temperature, the life of the
battery is shortened considerably. When the memory card is not used,
it is removed from this unit.
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4,9 Memory Card Function

4,9,4

©
®

Replacing the Battery

Procedure for replacing

Femove two screws from the rear face of memory card using a Phillips

driver, and remove the cover.
Remove the battery, and replace 1t with a new battery.

Set the battery so that its (¥ side is seen.

Battery type
CR2616

install the cover.

CAFTION

When the battery is replaced, all data saved on the memory card are
erased. Copy necessary data on another memory <ard, then the replace

the battery.
Optional memory cards _
AD9585: 1ZK byvte SERAM card —--- Set of five cards
AD9506: 128K byte SRAM card -—- Set of five cards
4.9.5 Cautions on Memory Card

(2]

(3}

(4)

Do not insert dust in the connector hole as it may cause imperfect
contact or connector damage.

Do not attach the metallic needle to the connector. If it is
attached, the static electricity may explored.

bo not bend or apply strong shock.

Keep this unit dry.

AnBanTedwmbgmemp-QuaMstUumemamn_.éué%ﬁ%%d|@88)&}SOURCElwwwanBamgﬁom Jul
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4.9 Memory Card Function

4.9.6 Method of Inserting and Removing Memory Card
Operation Procedure
(i) Insert the memory card with the printed side kept to the left.

Normal READ/WRITE operation can be made while the protect switch is

turned to "OFF'. When the switch is turned to "ON", the write
operation is prohibited.

(:) Before taking out the card, push the eject button.

TR

ADVANTEST. 32-. — Protect

ADVANTEST CORPORATION switch

A MEMORY CARD

Eidect P

button HIZiH
Y

Figure 4 - 7 How to Insert Memory Card

CAUTION

The drive lamp should be 1it during the card access. Do not push the
edection button to take out the memory card while the lamp is lit.

If the card is taken out while the lamp is lit, data in the card
cannot be guaranteed.

- 4/94
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4.8 Memory Card Function

4.8.7 Memory Zard Punction

{1

(2}

{Functioni

This function is for initializing the mewory card and storing and
recalling the softkey menu. Por storing the setting conditions,
restoration, sto. ses the save and recall functions in Chapter 4.4.

Panel Reys and the Corresponding Softkey Henu
Refer to Section 2.1 {192},
Initializing the Memory Card

Format the memory card.

Press | 1 epgpr | (5] 0 VOLUME ko execute initialization.
SUILEN I U I T

The unused memory card won't Ffunction unless this initialization menu
is run. HNotice that all date in the card will be erased when the
memory cavd storing the data is reinitialized.

CAUTION
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4.9 Memory Card Function

(3) Storing Softkey Menu

One softkey menu programmed by the user~defined function Section 4.5
can be stored as data in the memory card.

Press L3 gpipy (4] ; gESEE 2 to execute storing.

CAUTION

1. If the MENU STORE key is pressed again after storing the softkey
menu, that softkey menu data will be deleted,

2. To protect the softkey menu data, turn on the WRITE PROTECT switch
of the memory card, ‘

{4} Recalling SBoftkey Menu

The softkey menu stored in the memorv card can be recalled.

Preus T SHIFT (1] E ?gﬁg Eto recall the softkey henu data.

CAUTION

When storing both the softkey menu and the setting conditions on a
single memory card, store the softkey menu first.

The number of files to be stored depends on the memory card size and
the execution conditions.

Example:
Softkey menu + setting conditions : up to 15 files
Setting conditions + trace data A : up to 12 files

SBoftkey menu + setting conditions + trace data A
: up to 11 files

Setting conditions + trace data A & B ¢ up to 7 files

Softkey menu + setting conditions + trace data & & B
: up to 6 files

Setting conditions + trace data A + normalize data A & B +

antenna correction data + limit line data A
: up to 4 files
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4,10 Measuring Window

4.10.1 Window Setting

)

(2)
)

Artisan Technology Group - Quality Instrumentation ... Gﬁargntéeodﬁ (888) 88-SOURCE | www.artisantg.com

[Function]

Thiz window for measuring iz useful in the sweeping and marker peak
search Ffunctions., The dynamic window sizes range from 0.2div (/5 the
grid size) to full scale.

Panel Eeys and the Corresponding Softkey Menu
Refer to Section A.1 (22).
Window Sstting

Window ON

oW

Press ﬁiﬁﬁfﬁj [@] . and display the window on the screen. {The figure

below shows initial setting sizes.) The new sizes are retained until
reset.

(Y~axis)

496
300

200 - :

ot
o
Lol

0 70 140 210 280 350 420 450 560 630 700 (X-axis)

Window start freguency = X-axis 280th point
Window stop freguency = X-axis 420th point
Window high lewvel = Y-axis highest level
Window low level = Y-axis lowest level
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4.10 Measuring Window

(2) window OFF

M, W
= TR i
prress | SHIFT || 0 : éggawg, and clears the window display.
(3) LOCATION -
= CNEYTTT
Press SHIFT 0 weny o o
Moves the center of the window (X, ¥} at §LQ§ATB§ or i LOEATEE.
400
300
200
’ Ty
100§+ o :
[ e e
0 70 140 210 280 350 420 450 560 639 TGO

[keys for adijusting datal

To increase the center fregquency, turn the data knob clockwise or
press the step up arrow key. (X or ¥)

To decrease the center freguency, turn the data knob counterclockwise
or press the step down arrow key. (X or ¥)

) . . 4 - 103 ) Jul 4/94
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DELTA .

[

I
press | SHIFT 0

CREET O
L MEND

5

Increases and decreases freguency width (A%}, level difference (AY) at

ax ier z:a v .
400
b A% |
i 1
300 - SR
7
260 ks — AY
10¢ L
G 79 140 210 280 350 420 490 580 630 700

[Keys for adjusting datal

To increase the delta value, turn the data knob clockwize or press the

gtep up arrow key. {¥ or ¥}

To decreass the delta value, turn the data knob countercloeckwise or

press the step down arrow key.

(X or Y}

Artisan Technology Group - Quality Instrumentation ... éugranité)e% | (888) 88-SOURCE | www.artisantg.com Jul 4/94



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.10 Measuring Window

(:) ARSOLUTE

M. W

Press | SHIRT

0

Pressing the

CRTRDON
| START

with absolute value.

Pressing the

absolute wvalue.

Pressing the

L WINDOW:

absolute value.

Pressing the

absolute value.

CRERT TAES TS

CMENU D DATA e

key allows start freguency (START F} to be set

. key allows stop freguency (STOP F) to be set with

1 key allows upper level (UPPER L) £0 be set with

key allows lower level (LOWER L) to be set with

300
200 -

160

0 70 140 210 280 350 429 450 580 630 709

e o LOWER L
T ! ’
START F STOP P

iKeys for Adjusting Datal

To increase the most active of the above four data, turn the data knob
clockwise or press the step up arrow key.

To decrease the most active of the above Ffour data, turn the data knob
counterclockwise or press the step down arrow key.

To specify the most active of the above four data with the absolute
value, use the numeric kevs.
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4.10.2 WINDOW MEASUREMENT
{1) Measuring Function

When the window is on, the following measurement can be executed.

The user can change the window setup or measuring conditions during
measurement. When the window is turned off, the window measurement is
relsased.

(:) Partial sweep
Signals are sweeped within the window {(see Item {4} of Section 4.1.6}).

[Operation procedure] C D nman
..................... L OSWEEP . WINDOW

After window setup, press MENU - MODE ; ; SWEEP Ein this
order. T e TR
ONORMAL CMANOAL x

: : : : . B ad,

Csweep 9o gypgp | Mode can be switeh

Press r—ﬁmgﬁiw continuously to release it.

SHEEBP |
(i) Peak search by marker

The peak can be searched in the window.

[Cperation procedurel]

e
After window sebup, DPress { PELK J .

Continuous peak search by marker

The peak can be searched in the window,
The marker will remain in the window even afiter the window setting is

chanad.

Operation proceduare CoTm p

op F : . NEXT : i PK CONT ;

After window setup, press PEAK 1 MENU i E ﬂﬁyBFFi in this

order.

Next peak search by marker
The next peak can be gearched in the window.
{Operation procedure]

After window setup, press

PNEXT PK in succession.
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{2)

¥ dB down of marker
The signal level can be reduced for "z dB" within the window.

[Operation procedure] e T A
L ONEXT i KB
After window setup, press N [OMENU b DOWN g
this order. ST ORI S SRS

GO or WG Judament Funciion
[Functions}

@ This function is enabled only when the GPIB is controlled remotely.

& In properly-set MEAS and measuring data in the window, this function
determines the upper or lower 1imit from the UPPER to the LOWER
level of the window.

@ The function outputs 0 for GO (all of measured data in the window
range from UPPER to LOWER) and outputs the number of points for NG
(up to 100 points from the left). It can also output not-good
frequency.

® A resclution of Y-axis level in the window is up to 0.1 4B.

IGPIB command]

Command Description

CMa Determines G0 or NG with trace A.

CHMB Determines GO or NG with trace B.

CM? Specifies the outpub of GO or NG result (NG point number:
GO=0, NG=1 to 100). ' '

CME 7 Specifies the output of frequency data for NG (for NG
pointd.,
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[Example of programl (PCYEII1)

1 IBET IFC:;ISET REN

20 PRINT Q8;"WTPIMZ WPF2MZ® 'Set window frequency.

30 PRINT @8;"WUL~10DB WLL-20DB® ‘Sets the upper and lower limits of window.

40 PRINT @8:"CM?" *Specifies the output of GO or NG result.

50 PRINT @8 :"CMAY P*hDetermine GO or WG in trace 3,

50  IWPUT @87 "Reads data.

T8 PRINT "NG = ":P:" point® thisplay

80 IP P=0 THEN GOTO 140 ITerminates for GO.

80 PRINT @8;"CMr?® Specifies the output of WG freguency data.
1460 FOR H=1 TO P *Counts the NG point number. :
119 INPUT @EB;HGF$ ‘Reads data.

120 PRINT N,NGF$ _ *Display
130 HNEXT N
140 EHD

4 - 10 ) 4/94
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4.11 Tracking Generator Function (R3361C/CN/D only)

TG DUTPUT 50%
GkHz-8.6GHz

=\

R3361D
For details, see Section 5.
[Function}
Tracking generator
(1) Panel Keys and the Corresponding Softkey Menu
Refer to Section A.1 {20).
(2} Setting TG Level

TG level can be set within the range of 0 to -50dBm. The initial
setting value is -10d4Bm.

{Procedure and explanation]

Press T 5 LEVEL ; .

Selects the TG level mode and displays the current TG
level at the left upper end of the screen. This key
input allows data entry.

. 4 - 109 i Jul 4/94
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[Data Adjusting

Data knob H

S5tep key 2

Ten key 2

Eayl

P2 level rises when the knob is turned clockwise and
lowsrs when the knob is turned counterclockwise. The
gset resclution is 148,

Inoreases ov decreases the TG level by 5dB.

The seb resolution is 1d4B.

(3) Setting FREQ CAL AUTO

{Procedure and explanation]

Fress

R — Y
g ]

L AUTO .

Causes an automatic ssetup of appropriate TG FREQ D/A
signal conversion level for the current RBW.

{4) Setting TG Freguency

The TG FREQ D/ value can be set within the range of 0 to 0xfff. The
initial set walue is 0x800.

[Procedure and sxplanationl

CFREQ CAL

Press TG

CMANBAL L

[Data Adiusting

Data knob S

Step key H

Ten key g

{5} TG OFF

To turn off the

TG FRED D/A value setting mode.

Data enbry becomes possible;, and the current TG FRED
N/8 value is displaved at the uvpper left corner of the
SCrOen.

Key]

The TH FRED D/B value increases when the knob is
turned clockwise and decreases when turned
counterclockwise. The set resclution is one point.

Increases or decreases the T4 FREQ D/A value by one
point.

The set resolution is one point,

TG, press OFF in the softkey menu or press the TG key

in the front panel again. The TG mode is released and the

instrumentation

~ 110
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4.12 EMC Function

[Function]

This function is for measuring interfering waves.

4.12.1 Panel Keys and the Corresponding Softkey Menu

Refer to Section A.1 (21).

4.12.2 Antenna Correction Function

This function is for correcting antenna coefficients and measuring
electric field strength.

[Procedure and explanation]

Press

Press

Press

Press

Artisan Technology Group - Quality Instrumentation .

E] SHIFT

[E_] CPIBLD STR |
Sets eleciric field
using the Advantest

TR1722.

i ] FIELD STR E

Sets electric field
using the Advantest

TR1711.

1

Sets electrlc fzeld
using the Advantest

[j SHIFT

1

FIPLE STa

?IELB STR

CANTENNA D DIPOLE -

strength measuring condltlons when
half wavelength dipole antenna

ANTENNA N LG PERD ! .

strength measuring conditions when
leogarithm cycle dipole antenna

ANTENNA ; TR17?03 g.

strength measuring condltlons when

active antenna TR17203.

. ANTENNA |
ANTENNA L

Cancels the electrlc flelé strength measuring
conditions of the above three.

[] SHIFT

1

§?IEiD STR

:AN?ENNA :
coRR .

Creates the user- deflned antenna coefficients., The
limit line section {4) contains Ffurther explanations.
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4,12 EMC Function

] T . ANTENNA | CORRBCT ©
Press SHIF 1 | i FIELD STR | ; CORR |+ @nd i QN/DFF ; is set

to ON or OFF

Either cancels or exscutes WRITE waveform adjustment
of the user-definsd antenna caeﬁflclentg.

(_-E e o TR . AN FNN;% NFXT ' ]NPUT/
Press | ' SHIFT | 1 | [ FIELD STR |  CORR ; :HPNU:, and | MODIFY |

ia get to INPUT or MODIFY.

Selects new input or modification for the user~defined
antenna coefficients.

u P . ANTENNA | HEXT FREQ/
Press | - SHIFT | |1 | FIBLD STR | CORR | MENU:, and LEVEL |

i3 set FREQ or LEBVEL.

Selects Efrequency value or level value for the input
of the user—defined antenna coefflclents
{w] e WL . ANTEHNA é NEXf TABiE :
Press —d SRIFET ; 1 } o FIELD STR ; CAarR : MENﬁ g PRIT :

T

Initializes the user-defined antenna coefficlent input
area, erasing all current values.

Hote: Software menn TABLE INIT is displayed only when
software menu TN?UT/MO&LFY iz set to MODIFY,

— b e ANTENNA  NBKT!  TABLE
e

Press SHIFT 1 ! i CFIBLD STR . . CORR § CMEND©  DELETE ;.

Erases one set (LreqU@ncy and level values) of

user—defined antenna coefficient inputs. Section (4)

Limit Line contains further explanation.

Note: Software menu TABLE DELETE is displayed only
when software menu LNPUT/MODIFY is set to MODIFY.

4~ 112 Jul 4/%4
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4.12.3 QP Measurement

(:) This function is for measuring pulse noises,

set as follows according to the CISPR standard.

Measuring constants are

Table 4 ~ 2 QP Measurement Basic Characteristics of CISPR Standard

Waved time constant
Measuring band 6 dB
E Banwidth| Recharging| Discharging! Mechanieal
constant constant constant
A 10kHz to 150kHz 200Hz 45ms 500ms 160ms
B | 150kHz to 30MHz 9kHz Tms 160mg 160ms
C 30MHz to 300MHz 120kHz tms 550ms 100mg
D | 300MHz to 1GHz 120kHz tms 550ms 100ms

Since time constant with large number is counted on the measurement of
QP value as shown in Table 4-2, set the sweep time for long enough,

See Table 4-3 for the sweep time value.

Table

4~ 3

Reference Value of the Sweep Time

[ Bandwidth to be measured Target value of sweep time
) 10kHz to 150kHz 1 second per frequency span of 200Hz
B 150kHz to  30MHz 1 second per frequency span of 10kHz
C 30MHz to 300MHz
D I00MHzZ to pu— 1 second per frequency span of 100kHz

(:) Example of measurement of interfering terminal voltage in dummy power
supply circuit.

Operating procedure

G-t

Connect this spectrum analyzer with signal (to be measured supplier

(DUT} and dummy power supply circuit as shown in Figure 4-8,
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Dummy  power
supply circuit

to be measured 95R7 /0
{DUT} R3261/3361

M,[ b i 7 AC powear
Signal source K}i (& [— {;t:supply
AC

powar C‘) S
supply

»
RF input
O (}copnectoz

Signal cable

Hotas: Remove the signal cable from the RF input connector of R3Z261 /3361
when switching the DUT power source ON/OFF or connecting it to the
circuit. (For spike noige is generated in the dummy power supply
circuit and the RF input part {mix. diode} of R3I261/3361 is broken.)

Figurs 4 - 8 Measurement of Interfering Terminal Voltage

C:)~2 Set START and STOP frequencies which are to be measured.

press [STAkT | [ L | [5 § [0} DKz }.
press [ stgp | [1 ] 18 ] | uiz |-
().“3 Set QP rescluotion bandwidth,
SHIET | [ ap |  ap g
Press iw] : ? , and ilw_fﬁﬁﬁj is get to CON.

By this setting, this séé&£i&ﬁnénaly2@r automatically selects the
resociution bandwidth (9kHz) and charging/discharging time constant.

Note: If START and STOP frequencies exist in more than two fregquency
bandz, the resclution bandwidth is automatically selected by
the STOP frequency.

C)-4 Set the sweep time in accordance with Table 4-3.

Press {CU@PLE ; SHP  ©, and adjust a data with {}

or

Set the sweep time for long encugh.

Note: In procedures (:)—1 through (§)-3, the sweep time is settled
1000 seconds.

4 - 114 Jul 4/94
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4 - 115 )
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Increase and decrease freguency by 10dB bandwidths on the operating

attenator and ensure there is no waveform change. If the waveform
changes, increase the attenator gain or attach a band pass filter
in the input side, because the input capacity of this spectrum
analyzer has been saturated.

Press | COUPLE : ATT ., and adijust a data with } {l
or 1 1 |

Check that the level does not change.

Switch on the marker lamp and read the data, then compensate for
ercor by the correction factor, as according to the dummy power
supply circuit.

Press _B;WJ ., and adjust a data with .

Since Q?‘dynamic range has two ranges, 40dB and B80dB, select the
appropriate range as occasion calls.

T A
Press [ REF LEVE!‘ | ¥dB/div , and adjust a data with {}

or ﬁ].

10d3/div=80dB 0. Range
5d8/div=4(dB . Range

In releasing the 9P value measuring mode, this spectrum analyzer
sets the REF wode, where the QP value measuring mode is not set.

]

Pross | SHIFT

..............

[1_] é ap E, and f ap ;is set to OFF,
] s | ON_/0FF
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[Procaedure and explanation]

Press i._] SHIRT

1 } ; ap é ; and | gy/ppp ¢ 1S set to ON or OFF.

Switches the UP measurement on or off.

S up Y . o :
L AUTE im aptomatically selected when QP BW is not
selected.
e ey e
et e 8 QP BU

Press EJ SHIFY

n
putomaticaliy selects the appropriate QP bandwidth to
match the measuring band in Table 4-%.

0P 1 AETD

Press | Ll SHIF{ 1 ] oo 200 Hz o -

Marnual selescblon of the OF bandwidth 200Hz.

E ----- f [S— gp Bw
Press | L1 gil{FT 1 ] CoouP g k2

Manual selection of the QF bandwidth %kHz.

Fress [J SHIFT

i 1 P 120 khz o

Manual selection of the QP bandwidth 120kHz,
4.12.4 Limit Line Functiion

The Limit Line function allows display of spectrum upper or lower
limit on the screen. ‘The measured data can easily be compared with
the limit value on the scisen.

{1) Data Table Input Progedurs

Up to 531 points of frequencies and up to 51 points of levels can be
input for the limit line data. The frequency data inputs range from
0GHz to 3.6GHz and the level data inputs range from -200dBm to
#50d8m. The REF level unit may be used for the level data inputs.
Ordinary data inputs are executed in the input mode. Use the modify
mode to modify the data already input.
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[Operating procedure]
S

e PLIMIT . :
P : ko d
C) ress | [ ] SHLFT [1 lE A o display the following data

input window.

i 1000 900 000 .
2 - 1100000 000 -30.0
3 : 1200 000 000 -40.0
4 . 1300000000 -350.0
5o 1400 000 000  -60.0
4“*?'6: .

1

§ :

9.

10 :

The above 1s the window with 5 points data input.

The window is divided into upper and lower parts and the upper is
called the active area and the lower is called the list area. The
active area displays the currently input data (input mode) or the data
to be modified (modify mode).

(2 selecting Input Mode
- NEXT I 1T VA

press N0 MR
Press Eliigng § to switch between the input and the modify mode.

The input mode accepts freguency data and level data alternately.

The frequency and level input together are considered one-point data.
Input data is sorted in the ascending order of freguencies.

The modify mode accepts modification and sorting of data already input

according to the frequency or level. Press Eig?gﬁ ; to delete all
data. Press ;TABLE ; to delete the data to which the arrow
points. §DELETE :

_ _ 4 - 117 _ Jul 4/94
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(E) Selecting Data
rries
Press | LEVEL . to select fraguency data or level data.
Ozﬁinafiiy;uiﬁé”£¢6 dataz inputs are acoepted alternately. Press this
key to modify the desired data.

Displayving List

" Input data iz displayed in the list arsza {lower part of the window).
This data is not displayved in the active area (upper part of the
window) while in input mode, but currently active data. Turn the data
knob to scroll the data display up or gown.

i b 200 960 400 Hz
LEVEL ~40, 0 dln
! 909 908 ~720.0
2.1 10606 000 900 -30.90
e 3o 1200 000 000 40,0
4 -1 Fon 000 600 5000
5 ;1 400 000 00 0.9
b
7
§
9
10

{2} Executing Limit Line Function

ON closes the currently open window and dispiays the limit lines in
the B memory. OFF srases the limit lines.

[Procedure and explanation]

i . .

o | bt CLINIT A
s {1 CLINE A, apng | OWORF G 55 set to ON or

Press :
OFF,

Turns the user-defined limit line display in the VIEW
B waveform avea on or off.
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2 CLIMIT© o REXT STy
SHIFT '

Press I | (LINEA | DMEND  ©, and  KODIFY | is set

to INPUT or MODIFY.
Selects new input or modification for the user~defined
limit line.

5 — DLIHIT o NEXT | FREQ/
Press | SHIFT [E

DLINE A i 0 MEND ., and | LEVEL :is set

to FREQ or LEVEL.
Selects the frequency value or level value for the
user~defined limit line inputs.

CLIMIT U NEXT ¢ TABLE
1~? P

Press LI HEND I §~

Inxtxallzes the user- defzned 11m1t 11ne 1nput areay

erasing all current values.

Note: Software menu TARLE INIT is displayed only when
software menu INPUT/MODIFY is set to MODIFY.

] § LINIT § CNEXT P TABLE ;
SHIFT D LINE A HERD O DELETR .

Erases one set {frequency and level values) of
user~defined limit line to which the arrow points.
Hote: Boftware menu TABLE DELETE is displaved only

when software menu INPUT/MODIFY is set to MODIFY.
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4,13 Occupied Bandwidth Measurement (OBW) and Adjacent Channel Leakage Power
Measurement (ADJ}

4.13.1

(2)

Occupied Bandwidth Measurement (OBW)

{Function]

Calculates the occupied bandwidth by using the on-screen measured data
that is stored in the trace A memory of the tester. In this
calceelation, the rate of the bandwidth to the total power can be
specified within the range of 10% to 39.8%.

Procedure and explanation

Befer to A.Y (23).

Calculation

The tester screen shows 7071 peints of data on the freguency axis. If

one of these points has the voltage of "Vn”, the total power of P on
the scraen can be determined by the following eguation:

TR LN (R is the input impedance.)
P{E Y = 0 e
EII R

If the sum of the power is calcoulated as the amount from the left end
of the screen. 1If the 0.5% position of the total power of P is point
X from the left end of the Freguency axis, the following equation is
satisfied:

% ¥n*
0. 005F = L {(If the rate is 99.0%)
moe § R

If the some of the power is calculated as the amount from the left end
af the scrsen, If the 99.5% position of the hotal power of P is point
¥ from the left end of the frequency axis, the following equation is
satisfied.

. n”

0.993F = = ; i {If the rate is 99.0%)

" R
Valueg X and ¥ can be determined, and the occupied bandwidth can be
determined by the following edguation:

foswan(¥-X)

OB (Hz) = {(f5ppy is the frequency span.)

701
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(3}

Operation Procedure

. The following explains how to determined the occupied bandwidth.

CAUTION

1. If the amplitude of a signal is below 40dB, the calculation error
may increase. Adjust the reference level of the signal to have
4088 or higher amplitude,

2, If the resolution bandwidth of the tester is set to approximately
1/200 or less than the frequency span, the measurement error can be
minimized,

3. If a signal has excessive noise components (for example, the
modulated waves of artificial voice signals), set the trace det,
mode to SAMPLE to minimize the error.

Operating Procedure:

Set the vertical axis scale to 10dB/div on the screen, select the
"Normal® sweep mode, and set the freguency span to "Linear® as follows:

Press [FREU SPAN] {10 SPAN; .

{excluded)

Adiust the center frequency so that the signal waveforms of trace A
are displayed at the center of the screen, and specify the measurement
frequency span and resolution bandwidth.

Press [:E:::],

Press L CENTER FREQW , and adjust a data.

Press | FREA épAN ? , and adjust a data.
Press {_ CRUPLE i, and adjust a data.

Press | RyW  i.

Set the trace det. mode to "SAMPLE" as follows:

Press | MENT | | DETECTOR | | SAMPLE i .
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Measure the occupied bandwidth by entering the following keys:

press [FSHIFT] [6] f 08w 1.

The occupied bandwidth will be displayed at the iaeft upper end of the
screen. The marker points to the rate to the total power {indicated
in a pair of parentheses}.

1f this rate is 99.0%, for example, the marker points to the 0.53%
position of the total power from the both ends of the screen.

To change the rate to the total power, change the oppupied bandwidth
displayed in Step as follows:

Example:

rate to 80%,

4.13.2 Adjust Channel Leakage Power Measurement (ADJ)

{*)

{2)

[Function]

Calculates the integration of the power whose width is gpecified by
the delta marker by using the on-screen measured data that is stored
in the trace A memory of the tester. Then, ADJ determines the rate of
this power to the total power.

Procedure and explanation

Refer to A.Y {(Z3}.

Explanation of Software Menu

peoss [ T onrer | (8 1M

Calculates the leakage power at the specified point.

Press | T SHIFT | [6 ] i ADJ GRAPH -

Caleculates the leakage power of all points, stores the
results in the trace B memory, and displays them on
the scresn.
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{3) Calculation

The tester screen shows 701 points of the data on the freguency axis.
If one of these points has the voltage of "Pn", the total power of P
on the screen can be determined by the following eguation:

T0%

PL{W Y= & Pn

nw 1l

If the integration width specified by the delta marker is "AX", the
adjacent channel leakage powre at the n~th point from the left end of
the screen can be calculated by the following equation:

n+ny 2

Z Pa

Poass [dB) = 10 log,s _ﬂ;i;_’iz___

where:
n-AX/2 » Start frequency
n+A¥/2 < Stop frequency

{4) Operation Procedure

The fellowing explains how to determine the adjacent channel leakage
power .

CAUTION

1. As the dynamic range of the measured signal depends on the display
amplitude of the signal, the reference level must be adjusted so
that the signal amplitude reaches the highest scale on the screen,

2. If the resolution bandwidth of the tester is set to approximately
1/200 or less than the freguency span, the measurement error can be
minimized.

3. If a signal has excessive noise components (for example, the
modulated waves of artificial voice signals), set the trace det.
mode o SAMPLE to minimize the error.
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Operating Procedure:

Set the vertical axis scale to 104B/div {8th or 12th scale position)
on the screen, select the "Normal® sweep mode, and set the fregquency
span to *Linear® as follows:

EVEL) (X dB/eiv i1 0] [tz (18712 divi)

LA GESGIY | 1 SR SLES ) :

‘,d e

[SAPHODE, [HORMAL

#

PAR] (LOG SPAN .
{excluded)

adjust the center frequency so that the signal waveforms, of trace A

are displaved at the center of the screen, and specify the measurement
freguency span and resclution bandwidth.

Press| CENTER FREQ] , and adjust a data.

Press| FRED SPAN | . and adjust a data.

Press| COUPLE |, and adjust a data.

Press. RBW . -

(é) Set the trace det, mode to "SAMPLEY as follows:

press [WIVD ] [ BETECION

Note: The further operation procedure differs between the ADJ and ADJ
GRAPH modes.
Go to {a) in the ADJ mode or (b) in the ADJ GRAPH mode.

fa) ADJ mods

{a-1) Set the normal marker to the leakage power measuring point.

Presz | Oy ] . and adijust a data.

(a~2) Specify the measuring point by using the delta marker and specify
the integration width.

Press | AMKK 1, and adjust a date.

The point identified by the delta marker (X) is measured, and the
difference from the normal marker position (¢} is the integration
widgth {(Ad).
In the actual calculation, the sum of the power of both ends *AX/2
from the center of delta marker iz determined and the rate to the
total power.
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{a~3)

{b} ADJ

Measure the adjacent channel leakage power

press [TSHIFT] [6] [ AbJ 7.

The adjacent channel leakage power will be displayed at the left
upper end of the screen.

GRAPH Mode

{b=1)

{(b-2)

{b~3}

. - 125 )
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Specify the integration width by using the delta marker. (The
marker can be set in any position.)

Press 'ﬁﬁm**ﬁ CAMKR . and adjust a data.
If the integration width is "AX", the value of [start freguency

+Ax/2] is multiplied by the value of [stop frequency -AX/2] and
the leakage power of each point is determined.

The leakage power is calculated and the results are stored in
trace B memory. Also, the calculation results are displaved on
the soreen.

Press [SSHIFT] [6] {ADJGRAPH] .
When the calculaticn is complete, trace B is displayed in the dual
seoreen mode. The graphs are displaved with the reference level of

4R,

To read the graphic data of trace B directly by using the marker,
gset the cffgset so that the reference level reaches 0d4B.

press [REFLETEL ] | RV 98T, and adjust a data.

Set the normal marker () to the graphic data readout point and
read the level value of the marker.
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4,13.3 GPIB Remote Programming

The following gives a programming example where the Hewlett-Packard
HP200 series computer is used. For the GPIB general information, see
Section 7.

{1} GPIB Codes

GPIR aode Function
OBwW Ezecutes OBW of the softkey menu.
OBW? Reguests OBW for data ocutput,
ADJ Executes ADI of the softkey menu.
ADJ? Reguests ADJ for data oubtput.
ADG Executes the ADJ GRAPH of the softkey menu.

{2) Programming Examples (on HPZ00 series computer)
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Example 4 - 1 OBW Measurement at

Each End of Sweep

10

20
30

40

50
60

70
80

90
100

110 -

120
130
140
150
160
170
180
120
200
210

DIM A$ [25)

ouTPUT T0t1;"1P"
OUTPUT 701;"CLN"

CUTPUT 701;"CF30M7Z 5P500KZ RE~10DB DTS"

FOR I=1 TO 30
oUTPUT 701 ;"SR"

GOSUB Swpend
OUTPUT 701; "OBW?"

QuUTPUT 7071;7OBW"
ENTER 701;A%
PRINT "I=%:1,A$

NEXT I
STOP
2
Swpend: !
QUTPUT 7017 ;%527
S8=3POLL (701)
IF BIT{S5,2)=1 TEEN RETURN
GOTO 174

)
-

END

Cm

Ve I m

dw

dm e

fm B men

B g S

Declares the OBW data as
character string variables.
Presets the tester.

Turns on the {30MHz) CAL
signal of the tester.

Adjust the center frequency
and other data.

Repeats measurement 30 times.
Sweeps the signals from the
most beginning.

Waits for the end of sweep.
Specifies the output data to
OBW. '

Starts OBW calculation.
Reads the OBW data.
Displayes the data on the
screen,

Clears the status byte.
Performs serial polling.
Returns control after sweep.
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Example 4 - 2 ADJ Measurement at

Fach End of Sweep

10

20
30

40

50

64

70
30

9¢
100

110
120
130

140
150
160
170
180
190
200
210
220
230

DIM A$

OUTPUT
OuTPUT

QUTPUT

ouUTPUT

OUTPUT

{25]

7015 1P"
701 "CLN"

70T MCP3I0MZ SPZ00KZ RE-10DLB DTS®

701 P53 MP 5KE MT"

707;"20KLE

FOR I=1 7O 30
OUTPUT 70t "SR"

GOBUB Swpend
OUTPUT 701;"aDJ?"

GUTPUT 7013 7ADIY
ENTER T01:A%

PRINT "I=";I,A$
NEXT 1
8TOP
:
Swpend: !
OouyTPUT T41:%627
S=3POLL {701}
IF BIT(S,2)=1 THEN RETURN
GOTO 190
3
END

G 9o

9

e

Gus &as

S @

ww Gor B

e e B w

beclares the ADJ data as
character string vailables.
Presets the tester.

Turns on the {(30MHz) CAL
signal of the tester,

! Adjust the center freguency

and other data.

Determines the ADRJ measuring
point that is 15kHz away from
the maximum signal level.
Sets the delta frequency
{integration width) to 20kHz.
Repeats measurement 30 times,
Sweeps the signals from the
most beginning.

Waits for the end of sweep.
Specifies the output data to
ADJ.

Starts ADJ calculation,

Reads the ADJ data. .
NDisplayes the data on the
sCreen.

Clears the status byte.
Performs serial polling.
Returne control after sweep.
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Example 4 - 3 ADJ Graphics Measurement and Direct Read by Marker

10
20

30

40

50

60
70
30

90

100

o

120
136
140
150
160
170
150
196
200

OUTPUT 701;"IP"
OQUTFUT 701 ;" CLN¥

OUTPUT 7071;"CF30MZ SP200KZ RE-~10DB DTS”

OUTPUT 701;"MT 20RzZ"
CUTPUT 701 ;"SRY
GOSUB Swpend

ouTpPUT 701;"ADG"
ouTPUT 701;YMK 30.020MZ"

OUTPUT 701 ;%"ML?"
ENTER 701:;A

PRINT PADI=%,A-(=10)

GOTO 200

Swpend!

OUTPUT 701;%852%

S=SPOLL {701)

IF BIT(S,2)=1 THEN RETURN
GOTO 160

3

o

END

am

o

= Bw G

om & e

&0

S pen #um

Presets the tester.

Turns on the {(30MHz) CAL
signal of the tester.

Adjust the center fregquency
and other data.

Sets the delta frequency
(integration width) to 20kH=z.
Sweeps the zignals from the
most beginning.

Waits for the end of sweep.
Starts ADJ GRAPH calculation.
Sets the marker {(to determine
the measuring point) at the
point 20kHz away from the
maximum signal level,
Specifies the output data at
the marker level,

Reads the data at the marker
level,

Diaplays the data on the
screen. (The wvalue at the
marker level subtracted by
the reference level is the
ADJ walue.)

Clears the status byte.
Performs serial polling.
Returns control after sweep,
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4.14 Printer Interfacs

[Functiond

The informatiom on the R3261/3361 screen can be output to the printer,

using the printer interface.

Printer which can be connected

(1) Connection with the Printer

Maker Printer’

Hewlett Packard HP2225A0

Connect the printer with the R3261/3361, using the GPIB cable between

the GFIB connectors,

R3261/2361 rear pane

i G3PIE cable

HP2225A0 rear panel

i

7

Figure 4 - 9 Connection between the R3261/33671 and the Printer

4 - 130
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(2} Printer Address Setting

Set the printer address with the dip switch. Figure 4~10 shows an
example of address setting. {(Address 1)

HP2225AJ rear panel

C D

L

Dip Switch enlarged

SRQ EN
— LISTEN ALWAYS

A5 A4 A3 A2 A

Figure 4 -~ 10 Dip Switch for Address Setting
Mote t: For the GPIB details, see section 7,

Note 2Z: For the printer usage, see the Printer instruction Manual.
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(3) Printer OQutput Setting
(:) Printer output setting menu

Specify the conditions necessary for printer output.

L e g S -

» 1 SYSTEM ! H !

Press the keys—x- 1 E CONTROL : ] Sg&MAU :
m{“_“ﬁ ; H i ¥
Snlle] [
e | §OBVV ; : TALK/ :
i i f

sequence. R 4 ﬁi}f% S0 1
1 ADJ | I !

! i H t

i 1 i ll

o 4 e -+

| AD : 2 i

{GRAPH ! ; :

b & b e e -

w |SERIAL 1 PPRINT :

/O | {CANCEL !

oo 4 b e 4

IPRINTER L fpRriNT |

: i VEXECUTE !

L el e o it e e o e &

Explanation on the above menu is given in itam (3) C)n

*#1 : Indicated if option 81 is mounted.
#2 : Indicated if option 80 is mounted,
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C) Bxplanation on the printer output setting menu

Prass %iﬁégj Fﬁ&ﬁ&ﬁai_Mﬂ in this seguence.

The screen is set for printer output specification to set various

conditions.

| i b T i i

oAl ] " S e e

PHALF ! ’

B i e e it o v v e =

U oy Cancel the output during printer output.

P PRINT :

i CANCEL ;

?j::::::::: Output to the printer starts with the specified size.
I PRINT }

| EXECUTE |

b i e e e A %2 TALK : All the Listeners are subject to Printer
r%A[&/ “““““ 7 output.

;ADR"D1 : ADRS XX: Any of the Listensrs {address 0 to 30) are
i_“"? “““““ § subject to printer output.

Specify the listener address with the data
knob or the step key.
Default: TALK

CAUTION

*¥1: If the print size is set tot Half, more time is required for output,
hecause the printer is set to HIGH DENSITY mode and the print head
travels along the same line twice.

*2: When the print output is set to TALK (TALK ONLY mode), the printer
should be set to LISTEN ONLY mode.
When the print output is set to ADRS XX (Address specified mode), the
printer should specify the address.
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() Printer output example

TES PRI?\'I "NORMAL SIzg®
REF 118. dbuy ATT 18 d8 A_write B_blank
16dB/ o B : : . - = ; :
MKR
] kHz

91.50 dpr

CENTER 8 kHz TSP AN 20,80 MHs

Figure 4 - 11 Print in Normal Size

TEST PRINT "HALF SiIE
§£§a§‘§ o8 dBp? ATT 18 48 Awrite Boblank

HER
£ kE:z
91,58 dagv

CENTER § kilz AN 2080 UEz

Figure 4 ~ 12 Print in Half Size
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4.15 Option 80

Option 80 consists of two functions: a RS-232 interface and a gated sweep
function.

4,15.1 R8-232 Interface

[Function]

A controller such as a personal computer having no GPIB interface can

also offer a simple measurement system, using the RS-232 interface.

Remote control which is normally carried out, using the GPIB
interface, can also be obtained, using the R5-232 interface..

(1)} Compatibility with the GPIB remote control codes:
The control ccdes which can be used by the RS-232 interface are
identical to the GPIB codes of the R3261/3361, excluding some of the
codes/functions inherent to the GPIB.

{2) Functions which can externally be controlled
The following functions can be controlled with the RS-232 interface:

C) Measurement condition setting: Conditions entry through panel key
operation

Set states output: Set states and data call

C) I/0 of measurement data: Screen trace data write-in and read—out.

C) Status output: Data on the current instrument status

can be read output in the same way as
the GPIB status byvte.

For the details, see an instruction manual attached to Option 80.
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4,15,2 Gated Sweep Function

(1)

[Function]

When the Gated sweep function is applied, the spectrums of burst

signals are analyzed and recorded on magnetic tapes used for VTRs, 8mm
videos, and digital audio tapes {(DaT).

How to Meaure

Sweep the spectrum at TTL lavel "Hi" {or openad) by using the BNC
connector at the gated sweep control terminal (Gate in terminal), and
stop at "LO® level.

Input signals and gate control signals shall be specified as follows:

gignals

Input

Gate control
signals
RBW
1MHz 300kHz 100kHz 30kHz 10kHz
t 10us or more |15us or more{20us or merei’0us or more| 180us or more
t 15U8 or more
£3 1us or more

Note: Video BW 300kHz or more

Select "SAMPLE"™ mode for noise measurement,
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4,16 Option 81

Option 81 consists of two functions: an internal controller function and a
gated sweep function.

4,16.,1 Internal controller

[Function]

An internal controller function of Option 81 has a serial I/0 (RS-232)

and a parallel I/0.
For the details of the controller function, see an instruction manual

attachad to R3261/3361 Option 81.

CAUTION

To prevent malfunction due to electromagnetic interference when a
serial I/0 {R8~232) terminal and a parallel 1/0 terminal are used,
use shielded cables for connecting with an external terminal.

Do not bundle connection cables with AC lines.

{1} R5-232 Port Setting

Set the RS-232 port when the external terminal is connected to the
unit.

C) Progedure and explanation

Refer to A.1 (7).
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(2) RS-232 Port setting
Set the RS~-232 port effectively using the window screen.

[Procedure and explanation]

Press | MENU | | NEKT MEND |,

The following screen iz displayed.

. HERY 277
ATT [8 4B A.srite B_blank
. : ‘ : SOUND
GRATIC,
) 8/ OFF
: © 11 les2azc
T . : ik ]
.Ej m;?ﬁ!“gﬂg a i 3 "5 FEH LA I E‘
,.Ea‘%’:g&éi‘ .zﬁgi&;xi%ééﬁﬂf%‘ i ﬁg%;flﬁniﬁiﬁég{s i PREY
CENTER 1.3949 GHz SPAN 3600 MHz  MENY

Press @ R5-222C .
The following operating window screen is displayed (See next page),
then set the conditions.
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, RSZZZ
REF 4.9 dBmw ATT 1¢ dB A _write B_blank ) -
1248/ : : ; : - : : BAUD
: : CHAR
: : LENGTH
B S STOP
BIT
R | PARITY
3 P CHECK
"RBY 129¢ |
1 MHz o . 2408 bps X
VBY SPUS NI YS SOUR TN BN 4 -4 5 ON/OFF
s Uy T
30 ms ﬁwj'gj“ gl ”ﬁk“!=iil l GPIB
CENTER 1.%9008% GHz SPAN 3600 HHz ADDRESS
o Specify the transfer rate {baud rate). The transferable
@BAEQ ; rates are as Follows:
""""""""""" {1) 1200bps
(2) 2400bps
{3) 4800bps
{4) 9600bps ¢ Initial value
?Eﬁigum”"f Specify the data length. The data lengths selective are as
¢ LENGTH follows:
(1) 5hits
{2) é&bits
{3) 7bits
{4) 8bits < Initial value
”gfﬁﬁ“wnué Specify the stop bit. The stop bits selective are as
=B;T"“m”_§ follows:
""" (1) Not approved
{2} 1bit < Initial value
{3) 1.5bits
{4} 2bits

4 ~ 139
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??Rﬁif?umf Specify the parity bit, The parity bits selective are as
_CHECK 1 follows:
{1) No parity 3 Initial wvalue

{2} 0dd number parity
(3} Even number parity

P A " specify the data flow control. The conditions selective are
RQNKU?5“mé as follows:s
{1} OFF (ignored)
{2} 0N
CGpIg
CAfgRpSs 0 Set the controller GPIB address.

{2} Arrvangement of Pin Connector

C) Arrangement of SI0 25 pin D-sub connector terminal

Table 4 -~ 4 Arvangement of SI0 25-pin D-sub connector terminal

Terminal name Signal name ‘ Signal direction

GHND O--
TxD  Transferring data e
BxD Receiving data O
RTS Request for transfer o
CTs Enable transfer Oy e
DSR Data set ready
GND

GO ~1 R Ut s P —

L T S SV SV G S G
O D0 = R e L RS = DD AD

DTR Data terminal ready ) s

BB DS Do D2
WA sl B o
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000000000000
00000000000 Q

Arrangement of PIO 36-pin connector terminal

Table 4 - 5 Arrangement of PIO 36~pin connector terminal

Signal name

Terminal name Signal ‘name Terminal name
1 GND 19
2 INO 20
3 I 21
4 IN2 22
5 IN3 : 23
6 N4 24
7 INS 25
8 ING 26
9 N7 27

10 ING 28
11 ING 29
12 10 30
13 TN 31
14 iNi2 3z
15 ™13 33
16 iN14 34
17 INi5S 35
18 36

*0E
ouTo
ouT
ouT2
OuT3
ouT4
OUTS
ouTé
ouT7
ouT8
OUT9
OUT10
ouT1
ouT12
OuUTi3
CuUTi 4
oUTIS

INO to IN'5 : Input (TTL)

OUTO to QOUT15: Output {TTL open corrector output and external pull-up

registor are reguired)
*0OR

ae

4 - 141
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\ /
) 1

PLI LI LI LI TTTTTY

LTI I I T T IIT T
\

3 @
+5Y
£ 3y
//} rh O INO to 15
| T
5%\ T < 0UT0 to 15 (10L=48mA max)
IR
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4.16.2 Gated Sweep Function

(1)

{Function]

When the Gated sweep function is applied, the spectrums of burst

signals are analvzed and recorded on magnetic tapes used for VIRs, 8mm
videos, and digital audio tapes (DAT).

How to Meaure

Sweep the spectrum at TPL lavel "Hi®

{or opened)} by using the BNC

connector at the gated sweep control terminal (Gate in terminal}, and
stop at "LOY level.

Input signals and gate control signals shall be specified as follows:

Input signals

if’\tsé &tzé Ataé

Gate control

‘

i

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

signals
RBW
1MHz 300kHz 100kH=z 30kHz 10kHz

At1 10us or more |15u8 or morei20us or more |50us or more |180us or more

Ats 151Us or more

Aty 1us or more

Note: V;deo BW 300kHz or more
Select "S5AMPLEY mode for ncoise measurement.
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5. Tracking Generator Function

5. TRACKING GENERATOR FUNCTION
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5.1 How to Use Tracking Generator

5.1 How

to Use Tracking Generator

Operating procedure:

C) Turn the tracking generator on and set the output level.

@

Press d?ﬁi]; LEVEL E and set the output level using the ten keys,

step key and data knobk. (Tt can be set in 1 4B step.)

Set the center frequency, freguency span and reference level.

Press LEENTER FREQ_j and adjust using the ten key, step key or data
knob, T

Press | FREQ SPAX | and adjust using the ten key, step key or data
knob,

Press | REF LEVEL | and adjust either the ten key, step key or data
knob, T '

the

The
and

If the tracking generator is used under the resolution bandwidth of
300Hz or less, the tracking error (a level error caused by a deviation
between the output frequency of the tracking generator and the tuned
frequency of the spectrum analyzer) may be cccurred. Therefore, press
| FREQ CAL

AUTO I to make a tracking error minimum if the tracking

generator is used under the resoclution bandwidth of 300Hz or less. If

calibrated again approximately every 3 minutes. Therefore, the
operation temporarily stop.

CAUTION

resolution bandwidth is 30Hz or 100Hz, the signal frequency is

,,,,,,,,,,,,,,,,,

signal frequency can be calibrated by pressing § FREQ €AL |
by using the ten key, step key, or data knob. MANUAL

©)

5 - 2
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Connect the TG CGUTPUT connector with the INPUT connector with a
cable. The freguency characteristics of the through current should
appear on the display.
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5.1 How to Use Tracking Generator

immmcﬂl

oo
DDDE:IBl

A S’ OO
3J‘|_f:«§3 OOy

aE9lo s @l

L L
=

Through condition

‘, Correct the error by the method described in Section 5.2 if the error
due to the freqguency characteristics of the ocutput is large.

C) Connect the device to be measured {(DUT).

CAUTTION

If the input impedance and ocutput impedance of the DUT are not 500(R3261C/D,
R3361C/D), 75Q(R3261CN, R3361CN), match the impedances at the input and
ocutput side of the DUT.

/
s S Y| = g
S el B
o o T s |
| e, DITIO0T)
b wiwb
_ I i I
i b omm monr
= E;:_—»]i 761 £ & & Em_ B T i
I W A LW'”,L) i
=" - .
] BT @

Start measgurement,

See Section 5.3.

5 =3
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5,2 How to Correct Freguengy Characterisitics Using Display Line

This section describes how to correct the cable's freguency
characteristics when the frequency characteristics of the spectrum
analyzer itself are corrected and the frequency characteristics of the
filter ntilizing the trace and display line are measured,

CAUTION

it the function data that changes the standard of normalization, such
as center frequency, freguency span and reference level, is changed
during operation of normalization, the proper normalization often
cannot be made subsequently. Therefore, if the function data is
changed, repeat the normalization sequence from the beginning,

Operating procedure:

(:) Set trace A mode {or B mode).

Press | A |{or[7B ).

(:) Connect the TG OUTPUT connector directly with the INPUT connector by a
cable.

9 h

Through condition

5 - 4 : _ Oat 31/91
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5.2 How to Correct Freguency
Characteristics Using Display Line

Change the reference level and lower the frequency characteristics of
through current to the location where the waveform does not extend
beyond the grid on the upper portion of the display.

Press | REF LEVEL | and adjust, using either the step key or the data
knob, :

{Waveform Image)

Have the display line appear on the screen and adjust so that the
display line comes c¢lose to the waveform of the through current., The
closer the display line is to the waveform of the through current, the
wider the dynamic range can be gained when measuring.

N " NORM CNORM CDTSPLINE
Press —A |- for [TFE |y . a . fer i B . ) i ON/OFF |

and adjust using either the step key or the data knob.

- T —t— Display line

{(Waveform Image)

5~ 5 Jul 23/%0
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@ Correct the freguency characteristics.

AT CT 1 B 111 TIST
Press i SAYE i UWOFF o

{(Waveform Image)

CNORM A
To release the correction mode, press | ON/UEE |

5 = & Jul 23/90
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5.3 Examples of Measurements

This section presents examples of methods of measuring the insertion loss
of the crystal filter, ripple, normal bandwidth and the amount of
attenuation using the tracking generator. Read Sections 5.1 and 5.2 if
you have not done so already.

(1) Preliminary condition

Condition of filter: Center Freguency
Normal bandwidth ({(34B} .
Insertion loss {constant loss)
kipple
Attenuation

10.7MHZ

15kHz

Less than 5dB
Less than *1dB
More than 60d4B
500

PR TR R TR T

Input impedance

Measurement should be done in the above condition.
{2} Start of measurement
Operating procedure:

Connect the TG OUTPUT coanector directly with the INPUT connector.

H

e o it
i [Ehalulime

‘ mewwwngﬁ _ T [
T 3l D D D [

Impedance Impadance
& Wér?t(fhj, neg matching 3
circuit cirouit

(:) Turn the tracking generator “ON".
Press |2 TG K {The LED lamp on the key will light.}

(%) Set the output level at ~5dBm.
bress | LVEL [z,

Adjust the waveform peak vaiune at the upper part of the display.
Press [Bﬁf__EVBE:] and adjust using the step key or the data knob.

5 7 Jul 23/90
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5.3 Examples of Measurements

@ Lower the noise of the spectrum analyzer to a level where the
measurement of the attenuation can be made adeqguately.

Press [ppeipy 0 and adjust using the step key.
Press | yipgp gy ; and adjust using the step key.

Set the freguency span at 50xkHz, the center freguency at 10.7MHz and
the vertical axis scale at 24B/DIV.

Press [FREQ SPAN ] [5 ] [[67] [Tz |

Press | CENTER 7

o]
Ty
G
.
<

RN

|

Press [REF LEVEL | | xd8/01V | [ 2] [&Hz ]

Have the display line on the screen and match the display line to the
reference level lines,

Ty NORMALIZE P DESP LING Ohi and adjust using

Press |[TA |

the step key or the data knob.

If the normalize mode is set, the waveform of through current is
normalized and matched to the reference level line.

This level is used as a reference for measuring the insertion loss.

Press | CORRECT CiNORM A NORKOB
LSAVE i ORJOFR - TORT/OFF
CAUTION

If the function dats regarding normalization is changed, such as
center fregquency, freguency span, and reference level, is changed
during normalizing operation, the proper normalizetion often cannot be
made subsequently. Therefore, if the function data is changed, repeat
the normalization sequence from the beginning.

Connect DUT and set the sweep time so that the waveform will not vary.

See Begtion 5.4.2.

CAUTION

If the insertion loss of the filter iz too great, sufficient dynanmic
range often cannot be obtained. When this happens, use the preamp for
the input.

Artisan Technology Group - Quality Instrumentation ...%uﬁra?iteed | (888) 88-SOURCE | www.artisantg.com Oct 31/91
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5.3 Examples of Measurements

==

[ P |
OooOC

[T A
e —— D |
e e IR I ] [
mlo @le e @b
LR S USRI A J
impedance Impadance
& matching - JUT }— matching &
cirouit circuit

Btart each measurement.
Shown below are four examples of measurements.

a} Measurement of insertion loss (constant loss)
b} Measurement of pass bandwidth {3dB)

¢} Measurement of ripple

d) Measurement of attenuation

a} Measurement of insertion loss {constant loss}

Operating procedure:

(:) With the display line on the display, adiust the marker point to
0. 7MHz .

Press [ON] [ 1] [ 07 [- ] L7 [z .

The difference of the level between the display line and the
marker point is shown on the screen, and the insertion loss
{constant loss) can be directly read.

) . 5 -9 . Jul 23/90
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5.3 Examples of Measurements

[ P s \\ ‘Display of

o]

lavel difference

R DN S ey

Wave-form image

b} Measurement of pass bandwidth (348)

Operating procedurse:

When measuring the insertion loss, set the xdB DOWN mode.
CNEXT D Y dB

Press . wEND. . DowN;

(i) Input the attenuvation level,

prese [ 3 [z J.
On the waveform, two marker frequencies are shown at points 3dB

below and to the left and right of the marker point {(10.7MHz), and
3dB of pass band can be read directly.

[‘f ] e \\Frequency difference
I E is displayed

{Wavaform Image)

Artisan Technology Group - Quality Instrumentation 3 Gmt]arlag]teed | (888) 88-SOURCE | www.artisantg.com Jul 23/90
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5.3 Examples of Measurements

c) Measurement of rippole

Operating procedure:

(E) HMove the marker point ko the lowest loss point.
Press [:EEEE:]u

(:) Move the marker point to the lowest level of the riéple.
Press éi@tﬁgg}» and adjust using the data knob.

(j) The level difference between the two marker points will appear on
the screen, and this will becoms the ripple.

Nx

\ \\Display of

] ! level difference
i
|

{Waveform Image}

d} HMeasurement of attenuation

Operating procedure:

(i) Release the normalize mode.

press [ZA | {or [PB ) - i NORMALIZE: | [ DISP LTNE BN .- and adjust
using either the égéb key or the data knob.

Set the vertical axis on the screen at 16d4B/DIV.

press | REF LEVEL © i xdb/olv § [ 1] [0 [0z |.

(:) Set the optimum frequency SpPan.

If the attenuvation from the lowest logs iz measured, press

[PERR | -

_ _ 5 - 11 _ Jul 23/90
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5.3 Bzamples of Measurements

If the attenuation from the nominal fregquency is measured,

Move the marker point to the point where the measurement is
regquired.

Press ?QEkTg_MKg;J and adjust uging the data knob.

The level differsnce between the two markers is shown on the
seoreen, this is the attenuation.

\\Bisplay of
\ level difference

“"""’--..._

(Waveform Imagsz)
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5.4 Notes on Handling

5.4 Notes on Handling

5.4.1 Dynamic Range

The measured dynamic range is restricted by the maximum output level
of this device and white noise level of the analyzer. To widen the
dyvanamic range, it i3 necessarv to narrow the resolution bandwidth
{RBM} of the analyzer and to lower the noise level. (See the figure
below.)

Because of the tracking signal into the analyzer (T.6. leak), the

required noise level cannot be obtained from time to time even if the
analyzer is set to the resolution bandwidth.

Since the T.G. leak is less than ~110dBm, the measurement can be made
using a filter having about 1104B of attenuation in the stop bank.

To prevent the T.G. leakage in the measurement system, the device
under test (DUT) should be connected by using the well shielded cables.

{dBm} i} e .4.. T.G. Output level (MAX)
Dvnamic range
_5{] -
Noise level (ATT 0dR)

-100

- T.G. leak
‘_15[} 1 3 L 1 1 .

IG0Hz 1K 10K 100K 1M

RBW
5 -~ 13 ' Jul 23/90
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5.4 Notes on Handling

CAUTICN

The larger the insertion loss (including the loss of matching circuit)
of DUT, the smaller the dynamic range measured. To avoid this, if the
pre-amp iz used for output, the measurement that does not impair the
dynamic range measured can be made.

The selection of the cutput is determined depending on the DUT. At
this time, the characteristics of the pre-amp must be identified

alse, When the outputr level of the tracking generator {such as
amplification degree, frequency response, noise figure, maximum input,
VSWR and input impedance) is too large, change the setting before
asing.

{& maximum attenuation of ~30d8Bm can be achieved. ({for R3361C/D))

{A maximum attenuation of +554BuU can be achieved. {for R3361CH))

5.4.3

Time Response

Time response is shown on the CRT display and indicates if the level
is correct, Sometimes the massage appears, but this has no
affect on the operation when the frequency characteristics are
measurad using the analyzer.

Thiz message indicates 1f the IF filter responds correctly to the
time, and indicates the level correctly by the set combination of
| FREG SPAN] - swp and  pgy  of the analyzer proper.

If the signal level change supplied from the output terminal of the
measured device to the spectrum analyzer is small, if the AL
display appears, it is often correct.

When there are sharp fluctuations in the signal level supplied from
the output terminal of the device to be measured to the spectrum
analyzer, pay attention to the time rasponse of the device to be
measured, because the IF filter of the analyzer stops to respond.

When inspecting this time response, both the IF filter and the device
to be measured respond sufficiently even if SWP is shifted, as long as
the characteristics displayed on the screen remain unchanged. If the
characteristics vary by shifting the SWEEP/DIV, delay the SWP or
narrow the SPAN (sweep width of freguency) until the characteristics
displaved on the screen stop changing.

Precautions on Using Low Output Lewvel

1t the output leval is Eow {less than -49dBm or less than 56dBm), the
TG frequency charvacteris ay be drastically varied according to the
setting conditions of PR A&] """ and . SEP .

When this occurs, select the lower SWP condition {more than 100ms).

5 - 14 Jul 4/94
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5.4.4 Limit Voltage Value Applying to the TG OUTPUT Connector

(1} Do not apply the voltage of +10V or more or the power of +15dBm or
more when the output level of the T.G is 0dBm.

When such voltage or power
part may be damaged.

{2) To protect the output part
T.G would be better to set
limit value of the voltage
and +24dBm.

iz applied, there is a fear that the output

against any damage, the output level of the
to ~10d8m or less. In this case, each
and the power to be applied becomes #29V

5.4.5 Measurement of low frequency area,

The beet waveform will occur in the vicinity of local field through
(ZERO waveform) when the low freguency area is measured,

!

(Waveform Image)

Narrowly sek . _RBW: at this time.

5~ 15% Oct 13/93
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6. Examples of Measurements

6. EXAMPLES OF MEASUREMENTS

65 -~ 1 Jul 4/94
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6. Examples of Measurements

HOTE

The measurement examples are based on the initial settings of the
analvzer. Input the signal to be measured through a device such as an
attenuator when nscessary so that the signal is low encugh below the

maximum allowable input of the analyzer.

Siganl source
of bhe devive
R3261/3361 1xvur Attenuator to be measured

O
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6.1 Example of Measuring the Deviation

6.1 Example of Measuring the Deviation:
Example of Deviation Analvsis of the 200MHz Band Transmitter

Operating procedure:

Connect the transmitter with the analyzer after attenuating its output

5 - 3
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

through RF coupler or the like. Bince the maximum input level of the
analyzer is +254B when the attenuator is more than 10dB, select the
coupler's value so that the RP coupler's output becomes less than
+254Bm. ' )

Transmiszion
R3261/3361 1weyt Dummy load £rame
o O

(Power meter ete,) Z
! j

TR1625 RF coupler

Figure & - 1 Measuring the Deviation of the Signal

Display the fundamental wave so that it can be observed well and
adjust the peak to the reference level.

Press [TENTER FREd | [ 2 ] (0] [0 [z .

Press EREa SPAN ] [ 2] [0 [0 [MHz | .

Press [PEAK] [WKR ] 0 MKR — REF;

Store the fundamental wave intc the memory and display two screens
including the new WRITE memory.

°

Set the step size of the step key at the frequency of the fundamental
wave.

press LVEAK] THER — ] PMKR —
i LF _STEP
Obgservation of secondary high freguency wave

o

Jul 4/94
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.1 Example of Measuring the Deviation

(%) Dispiay the marker at the peak of the secondary high freguency. The
Marker*s level display indicates the absclute level of the secondary
high fregusncy wave.

(i) Similariy, observe the tertiary high frequency wawve,

B ] WRltE i [CRNTER FREQ | [ G [TB_] iViEW, [PEak] .

-

[MEASURBMENT OF DEVIATION RATE OF HIGH HARMONIC WAVE]

In the low high-frequency area the deviation rate guage is well known
for measuring exclusively the deviation of the high harmonic waves.
The high harmonic wave and micro wave must be measured similarly.
This i= often expressed as spuriouvs modulation, in the High band
amplifier it iz measured as the high harmonic wave's deviation,; as in
the case for low fregquency wave measurement. In general, the degree
of deviation of a certain waveform from the pure sinuscidal wave is
called the deviation rats and expressed in the sguation.

. RSM value of high harmonic wave 100

Deviation rate ¥ (%
norate (%) REM value of fundamental wave

(852 + 532 + ...+ a2
= ® 100
Ay
REM wvalue of fundamental wave component
REM value of n~th high harmonic wave component

s Be

Ai
B
The high harmonic wave's deviation rate is expressed by the ratio

between the signal's high harmonic wave and the fundamental wave’s

{A1}. In the spectrum analyzer, the fundamentzl wave {2y},
secondary high harmonic wave {AQ) and the n-th nigh harmonic wave

{An) can be directly seen separately. Henoce, the measurement of the
deviation rate to the secondary high harmonic wave (Rg/Alj and the
deviation rate (A./Ay) to the n-th high harmonic wave can be
separately measured. Therefore, the measurement to find the degree of
deviation from the odd or even number high harmonic wave or can be
made based on the more fundamental principal of the deviation rate
neasurement .

The spectrum analyvzer expresses a wider dynamic range, and indication
iz made in log {dB). As the deviation rate of the n~th high harmonic
wave is 20 log (2 7ay), if a, is 404B, it is found that

(AZ/AI) % 100 (%) dig 1%,

Usually decibel indication is made reading the an (204B}.
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6.2 Measurement of Modulation Frequency AM Signal and Modulation Index AM
Signal '

Performance of the spectrum analyzer is superior to that of the time

domain oscilloscope for measuring low degrees of modulation as in residual
AM or residual FM.

The modulation index "m® of the BM wave is obtained from the eguation m =
{(Emax -~ Emin}/(Emax + Emin} in the time domain. (See Figure 6 - 2 {a).)

If the same value is calculated using the spectrum analyzer, the

measuremant can show how many decibels lower the side band is than the
carrier wave, {See Figure 6 - 2 (b).)

At the same time, the degree of modulation of the modulation wave compared
to the high harmonic wave can be obtained. Especially, when the
modulation is shallow, the spectrum analyzer can read degrees down to
0.02% while the time domain can read only down to 2%.

The measurement accuracy can be increased if the LINEAR mode is used when
the modulation index is more than 10% and if the LOG mode i3 used when the
index is less than 10%.

Emax - Emin
Bi{f)= x 100

Emax + Emin

(a) AM signal seen by the time domain.

Ee

Ess

2Bse
m{k)=

x 100
EC

{b} AM signal seen by the freguency domain,

Figure 6 -~ 2 AM Signal Wave

) . 5 - 5 . Jul 4/94
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Frequency and Modulation Index of AM Signal

6.2,1

Example of Measuring when the Modulation Frequency of AM Wave is Low
and the Modulation Index is Large

Operating procedure:

@)

© ©

®

®

Displavy the signal to be measured and adjust its peak to the reference
level. In this example the carrier wave is 3%03MHz.

press | CLNTER FREQ | [ 5 1 (61 [31 [wiz ].

press [FREQ SPAN | [2 ] [[0] [z ].

press [PRAL| [MER — ] i MKR — %EF . .

Set the resolution bandwidih three times wider than the modulation
frequency value.

press | FREG SPAN | | 7ERO0 SPW

Make the trace detection mode SAMPLE.

press [MENU] | DETECTER] {SAMPLE.

Press ‘QENTER FRER l and adjust using the data knob. Adiust so that
the signal level is at a maximum.

Make the TRIGER mode VILEO.
1 CTRIGRER G ViDED

S

Measurs the intervals betwsen the peaks of the modulation signails,
namely freguency of the modulated waves T(S), using the marker. Set
the 4 marker to the subgeguent peak,

press [FEAK] [G¥] {BELTA WKE ! . and adjust using the data knob.

The freqguency of the modulation signal can be obtained from the
following eguation.

Artisan Technology Group - Quality Instrumentation ... éué"rarﬁeed | (888) 88-SOURCE | www.artisantg.com Jul 4/94
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6.2 Measurement of Modulation
Frequency and Modulation Index of AM Signal

Align the marker to the maximum value of the waves and read the level
Emax.

Press 1BN1 , ﬁiEHAL% .

. Align the marker to the lowest value of the waves and read the level
Emin. Align the marker to the lowest level line of the waves using
the data knob.

Assign appropriate values to the following equaticn and determine
modulation index of "m".

n (3) = Bmax - Emin

Fmax + Emin 100 (%)

6.2.,2 Measuring BExample of AM Wave when the Modulated Frequency is High and
the Modulation Index is Small

Operating procedure:
Set the frequency span at less than 10 times the modulated fregquency.
Press Eggiﬁﬁiﬁm]and adjust using the step key.

Set the central frequency st the frequency of the carrier waves,

Press 1CENTSR FREQ | and adjust using the data knob.

Align the marker to the peak of the carrier waves.

Press [

® ©

Align the A marker to the peak of the modulated signal spectrum.

Press -_ﬁNl { DELTA KR and adjust using the data knob.

@

From the & marker frequency and level display at this time, the
modulated frequency f£m and modulation index m can be obtained using
the equation below,

fm = A marker freguency

ESB“E/C"P 6

20 :
Figure 6 - 3 shows the relationship between the value of <Egp-Ec>
and m (%) .

m = log™!
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6.2 Measurement of Modulation
Frequency and Modulation Index of AM Signal

a [%]

108

AN

0.1

N

0.01

g -i0 -20 -39 -40 -50 -60 -70 -&0

Ess ”’E o« IéB]

Figure 6 - 3 Relationship between the Value of Side Wave Band Level =~
Carrier Wave Level (Egp — Ep) and Modulation Index m {%)

) ) & -~ 8
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6.3 Measurement of FM Wave

6.3 Measurement of FM Wave

Generally, when observing FM waves,
frequency of the carrier wave fc, the
frequency of modulated wave fm, the
deviation of the frequency 8f,. .,
modulation index m, oocupied gandwidth,
eto,. are measured.

The modulation index m of FM waves is
sxEpressed as: [‘fpeak/fm°

By obtaining the relationship when the
carrier wave becomes smallest and the
modulation indexes are at 2.4, 5.5, 8.6
swsaeep the modulation index m or the
frequency deviation &E?@ak'aan he
obtained. (Bee Pigures & - 4{a) and

6 - 4{b}.)

Sometimes, the modulation cannot be
read only through the FM wave
spectrum. It can be eazily read if the
FM of the exterior signal is displaved
after converting into the form of
fluctuation of the amplitude. In this
case the discriminator is additionally
needed. However, in the spectrum
analyzer, it can be detecied utilizing
the slope of IF, B.P.F. The detected
modulated wave is displayed. (See
Figure & - 4{c).}

When the modulated fregquency is low,
get the horizontal axis of the analyzer
as ZERO SPAN, operate as a fixed tuning
receiver, and set in the time axis.
When the modulated freguency iz high,
measure on the freguency axis and
obtain the modulated freguency from the
frequency of the side wave band. When
the modulation index iz small ({less
than about 0.8}, m can be cbtained from
the relationship between the carrier
wave and the first side wave band level.

- G )
AnBanTedwmbgmemp-QuaMstUumema%n_.Guamnwed|@88)&%SOURCElwwwan&amgﬁom

S0kHz/div,

¢ Carrier wave
Ta=50kHz m=5 8§
A fouaws faXm = 112klz
{a) F¥ wave spachtium

2.404 . B.633, 14.93
2,820 1179

{b} Amplitude of carrier
wave against the
modulat ion index

Waveform of
CRT display

WAWA
NAVAY

BPP characteristics

A

M wave spectrum

{2) Directk reading of
modtilated waves
fm of FM wave

Pigure 6 - 4 FM Signal
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6,2 Measurement of FM Wave

6.3.1 Example of Measuring FM Wave with Low Modulated Freguency
Operating procedure:

(:) Set so that the carrier wave of the signal becomsg the center
frequency.

Press [CENTER FREW | and adjust using either the step key or the data
knob.

(g) Take the signal's peak as the reference level.

press | PEAK] [ MKR AR Mthﬂ REF © &

| ZEROSPAN

Change the central frequency so that the demodulation wave appears at
the center of the screen.

INTER FREQ i and adjust using either the step key or the data

(i) Make the resclution bandwidth more than three times the modulated
frequency 50 that the demodulation wave can be readily seen.

Press [}BUPLE} CHEW T and adiust using the step key.

press | MENU]  TRIGGER : ; VIDED . .

(E) Select the swesp time so that the demodulation wave can be readily
saen,

P and adjust using the step key.
L TIME

Qg) Set the marker at the peak of the demodulation wave.
Press [ pRak]-
(g) Align the marker to the adjacent peak.

Prasa {’3&1 Dhg;g & R'ﬁ and adjust using the data knob.

_ 6 - 10 Jul 4/94
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6.3 Measurement of FM Wave

if the time interval of the demodulation wave's peak is taken as T{S)

from the Amarker, fm can be obtained using the equation:

1

£ =

6.3.2 Example of Measuring the FM Wave with a High Modulated Frequency and a

Small "

Operating procedures

@

6.3.3

Set the frequency span at the value lower than ten times the modulated
frequenay.,

and adjust using the step key.

Set the carrier wave at the center frequency.

‘Press | CENTER FREQ | and adjust using the data knob.

Set the marker at the peak of the carrier wave.
Press [PEAR .

Place the ) marker at the peak of the adiacent side wave band.

Prass

 DELTA #KR | and adjust using the data knob.
Display of the A marker's freguency becomes the modulated frequency fm.

Measurement Example of FM Wave Freguency Deviation {Af peak)

Operating procedure:

©)

Bet the resolution bandwidth to the value that includes the main side
wave band, or five times greater than the modulated frequency.

Set the center frequency at the carrier wave freaguency.

Press TCENTER FREQ j and adjust using the data knob,

Set the frequency span, in accordance with peak deviation, at the
value easiest to measure,

Press | FREQ SPAN | and adjust using the step key.

Measure Af .. peak. Use the equations below to obtain the Afpeak
and modulztion exponent.

. - 11 . ul 4/94
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&, 3 Measurement of FM Wave

1
Afpeak =5 Afpeak peak
. Afpaak
S T

- When[&fpeak iz small:

In this example, A fpeak peak
{Af marker Fregquency)/2
2.3TkHz

i

i

See Figure 6 - 5

i
bfpeak = = AMpeak peak

1

~ When Afgeag 18 large:
In this example, Mpoak peak

P.155kHz

See Figure & - 6

= {Af marker freguency)/2

= BBOkHz
Mpaak =
= 290kHz
Afge&ﬁ peak
FEF -4 SaBs L77 ibd‘ vigus
PEILY
R Binh -
mi,‘;sm:. L AR
y Ew%ﬁ‘
i K
i L.
EEe ke
v Shie f
o S0Sem
TESOIER | B1%5 500 HIS 2 9. i

Figure 6 - 5 When Afgeqp is

-
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5.3 Measurement of FM Wave

6.3.4 Obtaining Small FM Modulation Exponent m

When m, the FM modulation exponent of FM waves, is lower than 0.8,
using the following equation.

. 2Egp
“EC

ESB: first side band wave level
Er @ carrier wave level

Operating procedure:

(:) Set the center frequency and fregquency span where the ¢arrier wave is
easiest to measure, then adjust the carrier wave level to the
refersnce level. '

Press !CENTER FREQ [ and adjust using the data knob.

Press | REF LEVEL | and adjust using the data knob.

Find carrier wave frequency (fg) in the center frequency display and

carrier wave level (E.) in the reference level frequency. (See
Figure 6 - 7.)

Place the Amarker on the first side band wave and find the frequency
(fgp) and level {(Egm) in the A marker display.

Press 5@5@] {ﬁﬂ] i:@:ﬁggj_ané adjust using the data knob.

Obtain FM modulation exonent (m) using the equation:

B Eapy =~ Be + 6
m= 2 x 5B log™l SB =
Ep 20

(:) Obtain modulation frequency (fy) using the equation:
fm = lfgp - Ll
Obtain frequency deviation (Afpeak) using the equation:

Afpeak = m x fpy

. : T _ Jul 4/94
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6,4 HMeasurement of Pulse Modulation Wave

5.4 Measurement of Pulss Modulation Wave

The gpectrum analyzer eqguivalently analyzes waveforms and displays high
freguency basic waves. Spevtrum distribution (See Figure 6 ~ 7{b}.} with
its envelops centered arocund the carrier wave frequency can be obtained by

converting the time axis waveform of pulse modulation wave to frequency
axis as illustrated in Flgure 6 - 7{a}.

The following can be easily obtained 1f such pulse modulation waves as
rader are measured through the spectrum analyzer.

=~ Pulse repetition freguency {(PRF)
- Pulse width {1)*%

- Carriey frequency (fo)**

- Peak power {(# peak)

-~ Average power {(Pave)

- Main iobs
Al
Gide lobe ! “ Side lobe
|
v l[ i ¥
(L
g, O g
(3 1 7 M 4% E !1! I )
R {HHRE fe 1
PR ! |
J i
Side lobe Side lobe
foc-t/r ferl/
{a) Time axis display {by Fraguency axis display

Figure & - 7 Pulse Modulation Wave

CAUTION

1. The maximum input level of the main unit is +254Bm, +50VDC, with
the input attenuator set at 104B or higher. Radar and other pulse
modulation waves having a very high peak power must be attenuated
through a coupler before inputting to the main unit connector.

2, The input level of the main unit mixer is ~10dBm. The input
attenuator must be set at P .. = -104Bm. To prevent mixer
saturation, find the lowest $Ossible attenuator valus, where the
signal lewvel doess not deciine, by starting with 508B and lowering
in 1048 steps.

5 - 14 ] Jul 4/94
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6.4 Measurement of Pulse Modulation Wave

{1} Pulse wWidth (1)

Pulse width (T} is obtained from the reciprocal of half the lobe width
or the reciprocal of the side lobe width. In order to get the
envelope having sufficient resolution, set the resolution bandwidth in
the following range.

Pulse repetition frequency (PRF) x 1.7 < resolution bandwidth = 0.1/7T

{2} Carvier Freguency (T}

Measurement accuracy of the carrier freguency (fc) is determined by
the pulse width (T}, A small r broadens the main lobe and makes
recognition of the center difficult. Sc set the SPAN/DIV broader than
1/r to easily recognize the center. The measurement freguency
accuracy will be the center freguency accuracy of the specified
SPAN/DIV.

{3) Peak Power (Ppeak)

Only when the spectrum analyzer bandwidth satisfies the following

condition, amplitude display becomes proportional to resolution
bandwidth.

Pulse Repetition Frequency {PRF} x 1.7 = resolution bandwidth < 0.2/71

When the amplitude display is proportional te the resclution
handwidth, the relationship between the peak power (P eak) (dBm) and
the amplitude display {F'peak} {dBm) is shown in the following
aequations,

Ppeak = P’peak + o0 {dB} .
n{dB) = 20 log (r x 1.5 x RBW) o 2 pulse attenuation factor

{4) Average Pover {Pave) {(dBm)
Pave {dBm) is obtained using the following eguation.

Pave = Ppeak X PRF 2 T PRF: pulse r?petition freguency (Hz)
T = pulse width {s)

_ 6§ - 15 _ Jul 4/94
------ : Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261/3361
SPECTRUM ANALYZER
INSTROCTION MANUIAL

£.5 Honise Level Measurement

6.5 Noise Level Measurement

6.5.1

Measurement Example of Noise Level Absoluts Value {dBm/Hz, dBuv/A/Hz)

Wnen measuring the noise by reqgulating in the noise power 1Hz
bandwidth, first average the noise using the video bandwidth or the
averaging function, then measure the nolise level, and obbtain the noise
level absoclute value with the following eguation.

N dBm/Hz = P 4 101og{ + En

REW = 1@2}
:  lHz bandwidibh conwversion nolse levael
P : Meassured noise level
: Resolution bandwidth {Hz) set in the main unit
En @ Value adiusted in log mode [dBY = 2,548

These calculations can be internally carried out in the main unit.

Operating procedure:

@

©)
G)

Pilace the marker on the nolss signal {145MEz) to be measured.

Press | ON] [ 1] [ 47 [ 51 |z

»

Set the video bandwidth (VID B9} to 1/30 the specified resclution
bandwidth. Press | Cvikd ] [0 [Wiz ] -
i BY i

Marvker

When - [ O | [ WNOTSE/Hz | 15 set,  9Bw/Hz. D dBaV/ W2, UUFF | appear on
the screen.

Press  4B8/Hz1; for the level digplay unit dBm, and press ??3}{?{5{?%}
for the 4Bu,

When o 9B0/HZ 5 ig set, the marker level Aisplay appears on the upper
right-hand corner of the scresn, showing 1¥z band conversion noise
level in XX d8Bm/dHz%.

press ' UFF 145 cancel the noise measuring mode. To convert the noise
power bandwidth to another one, add the following to the value
displaved.

{Band width to be converted}
IHz

KB & 1010@19

& - (6% Jul 4/%4

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7. GPIB : Remote Programming

7. GPIB : REMOTE PROGRAMMING
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7.1 Outline

OQutline

To prevent malfunction due to electromagnetic interference when a
GPIB is used, use shielded cables for connecting with an external
terminal.

Do not bundle connection cables with AC lines.

CAUTION

The main unit, loaded with the IEEE 489-1978 general purpose interface bus
{GPIB), enables full remote control from the extesrnal controller.

(1}

(2)

(3)

GPIB BExtensibility and Compatibility

The GPIB is an interface system connected via cables (sub lines) to a
measuring apparatus, contreller, and peripheral devices. This systenm
is far more extensible than the conventional svstems and is
electrically, mechanically, and functionally compatible with other
manufacturers' devices. System configuration may be as simple as a
single bus line or a high~grade automatic measuring system.

Talker, Listener, Controller

In GPIB systems, devices on the other end of the bus lines are
assigned with addresses. Each device can take one or more of the
following roles: talker, listener, controller., During system
operation, only one talker can transmit data on the bus line, but two
or more listeners receive the data. A controller specifies the talker
and listener addresses to transfer data from the talker to the
listener, and lets the talker assign listener measuring conditions,

GPIB Panels

Front panel ¢

IO
AN SN NN W

Il v i)
=2 R A v Yo Lo o
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7.1 Qutline

Rear panel

2
& &
iy Ty,
gl
il

L

(D) REMOTE lamp:
Lights while the main unit is in external control mode .

C) LCL key: :
Remote/local switch, Interrupts external control and enables
on-panel input. '

() SHIFT key:
Press this key and (2) LCL key to' start GPIB address setting.

GPIB connector:

Insert the (GPIB cable here to connect to the external controller
or plotter.

{4} Bxternally Controlled Functions

(:) Measuring condition setting:

Inputs measuring condition is the same manner as key entries on
the panel.

@D Measuring set condition output:
Calls data and set conditions from the main unit.

Measurement input/output:
Writes and reads scoreen trace data.

Service request to controller:
Requests the controller to interrupt processing and to output
status bytes.

{5} Opticn &1 (system control with internal BASIC)

If the Option 81 is equipped to the spectrum analyzer, the unit is
remote~controlled with the external controller or carries out the
foliowing operations:

® Control the analyzer using the internal BASIC,
@ Control the external devices connected to the analyzer using the
internal BASIC.

{For the details, see an instruction manual attached to Option 81.)

7 - 3 ) Jul 4/94
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7.2 CPIB Standards & Main Unit GPIE Sperifications

(1) Bus Line

2 data lines —WWWW\\
N

3 handshake lines ————
\\\
5 bus control lines BN \\\ N FFC, ATH, S84
0 e h REM, EOI
] { J ! \\_ E [ . l i R DAV.RRFB

6 aere : , : .,> NOAC
bus lines 'l [ l i l [ { ] i E 1 1 \\\ ; I ! i :>

- 1 ; i 1tos

[
§auEss iy iaysymuisgey
Interface Tnterface Iinterface Interfacse

Controllier
Talkey

Listaney

Talker
Listensy

Listaner

Deyvice A

Device B

Device C

Device D

Figure 7 - |  GPIB PBus Line Configuration

GPIB bus lines include eight data lines, three handshake lines for
controliing asynchronous data transmission between devices, and five
control tines,

~ Data lines:
Eight bilt-parallel-byie-serial data lines are used for bi-directional
data transmissions hetween devices. The asynchronouns feature permits
simultanecus connection of both high and low speed devices. Data
(message) transmitted bhetwsen dovices includes measurements, measuring
conditions (gprograms), and commands in ASCII code.

- Handshake lines:
The following signals are used.
DAY (Dats Valid) s Indigates that the data isg valid.
MR¥FD (Mot Ready For Data): Indicates that it ig readv to receive data.
NpAC (Not Data Acceptedy @ Indicates the end of data reception,

- Control lines:
The following signals are used

ATN {Attention) 2 Dizoriminates addresses and commandg on the
data line from other information.

IFC (Interfaces Clear) s Clears interface,

EOL {End of Idant 7 jued

74 Jul 4/94
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7.2 GPIB sStandards & Main Unit GPIB Specifications

SRQ {Service Request) : Requssts controller service to a certain
device,

REN {Remote Enable) : Used to remote control remote programmable
devices.,

{2} Connector: 24 pin GPIB connector, 57-20240-D35a {an Amphenor or its
aquivalent)

Signal name | Pin No. /@\\ Pin No.| Signal name

GHD LOGIC | 24 \ ” 12| SHIELD
o ,x/////

¥ (ATH) 22 L. |

6 N > 11 | ATH
el
6§D (SRQj i ' LI I | 10 SRQ
B3 f#
GND  (IFD) 21 &7 9 IFC
fd (3
GND  (RDAD) 20 e 3 NDAC
ks 13
GND  (HRFD) 19 _ T | NRFD
OGN
GRD (DAY i8 g 13 6 DAY
Ed {F
REN i7 /EE QQL 5 EQ]
Dig 3 16 §*qﬁhkhy 4 pig 4

D10 7 15 3 |00 3
DIO 6 1 \@ 2 |oio2
DI 5 13 N 1|00t

Figure 7.- 2 GPIB Connector Pin Configuration
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7.2 GPIB Standards & Main Unit CGPIB Specifications

{3} specifications

Code : ASCIT code, except at packed formatting when binary
codes are used.

Logical level 1 Logic O *high® +2.4% or greater
Logic 1 "low®™ +0.4V or less

Signal line end : 16 bus lines terminate as illustrated in
Figure 7 - 3.

e+ ¥
< 3 ko <1
Driver
< o
Bus iine
§5_2w S
Repeiver
Figure 7 - 3 End of Signal Line
Driver gpecifications : Open collector type
Voltage output at ®low™ : +0.4V or less, 48ma
Voltage output at ®high® : 2.4V or greater, -6.2mA
Receiver specifications : "low” if less than +8.6V

*high® if greater than +2.0V

Individual cable should be less than four
meters long, and the =zum of all cables,
i.e., twice the number of devices connected
to buses, should not exceed twenty meters.
Up to 31 talk/listen addresses are entered
through keys on the front panel.

Bus cable length

xS

Address setting

00

7T - 8 . Jul 4/94
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7.2 GPIB Standards & Main Unit GPIB Specifications

{4} Interface Function: Sse Table 7-1.

Table 7 ~ 1 GPIB Interface Functions

Code Function & description

5H1 Source handshake function

AH1 Acceptor handshake function

T6 Basic talker function, serial poll function, talker cancel function
by listener specification

1.4 Basic listener function, listener cancel function by talker
specification

SR1 Sefvice request function

RL1 Remote function

PRD Parallel function

nCl pDevice clear function provided

DTl Device trigger function provided

Co Controller function not provided, except when the plotter comes into
use,

i Open collector bus driver ig in use, EDI, DAV means EZ (three state

bus driver) is in use.

Artisan Technology Group - Quality Instrumentation 7 G“t]argnteed | (888) 88-SOURCE | www.artisantg.com

Jul 4/94



R3261 /3361
SPECTRUM ANALYZER
INSTROCTION MANUAL

7.3 List of GPIB Codes

7.3 Lizgt of GPIB Codes
The following list is commonly applicable to the R3261C, R3Z261CN, R2261D,
R3361C, R3I361CH, and R3361D spectrum analvzers., Also, it is applicable to
the Option 81.
{Hote regarding Table 7 -~ 2}
* 1 Funciion used to input data (guch as ten-key, step key, data
knob)  Examples for use is listed in Table 7 - 3,
F : Freaguency
L : Level
T ¢ Time
N : Data cutput in the constant-specified format
+ 1 Indicates that multiple data is output.
All : Denctes AUTO
MA : Denotes MANUAL
& ¢ Denctes initial values set when the power is turned on.
A ¢ Subseguent codes will be ignored due to processing convenience.
- 1t Inapplicable
Table 7 - 2 List of GPIB Codes
No. Function Code Talker request Remarks
Code Output format Headsx
1. |CENTER FREO w CF CE? F CF
CF ztep size * 05 057 F cs
CF step AUTO Ca Caz 1 =AU/ 0=MA -
freq offsst (ON/OFF)| *FON/FOF| FO? 1=0M/0=0FF + F | FO
sign (+/-) by +/- - - -
2. FREQ 5PAN # SF SP7 B 5P
linear ¥ OLS - - -
fall F3 - - -
log LG - - -
-- start * LGA LGA? ¥ LGA
e SLOD * LGB LGB? F LGB
ZRro 73 - - -
Span mode - SPM? O0=1in / 1=full -
2=log / 3=zero
7 -~ 8 Jul 4/94
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)

No. Function Code Talker request Remarks
Code Output format Header
3. |START FREQ PR, *PTIFA?, FT7{F FA
freq offset (ON/QFF)|*FON/FOFiFO? 1=0N/0=0FF + P FO
sign {+/=) he ¥ = G- o -
ST0OP FREQ *FB, *FP|FB?, FP?|F FB
freq offset (ON/QFF) |*FPON/FOF|FO? 1=0ON/0=0FF + F FO
sign (+/~) Ay +/- - - -
4. |REF LEVEL *RE, *RLIRE?, RL?|L (UNIT)

- dBm =REB
dBmV=REM
dBuV=REU
EMF =REE
dBpW=REW
v =REV

dB/div * DD BD?
0=104B/; 1=5d4B/ | -
2= 24B/, 3=14B/
4=0,5d48/
5=0.2d48/
6=0,1d8/
8/12 div {at 10dB/) [DVO/DV1 (DV? 0=8div/l=12div -
2=0thers
linear =-- x 1 LLl - - -
-= X 1.6 Li2 - - -
-— X 4 LL4 - - -
-— % B LLB o - -
Linear magnification|- LL? O=x1, 1=x1.6 -
2=x4, 3=x8
disp unit
- dBm uB - - -
e ABMYV UM - - -
= ABUY 3]8] - o -
-= dBuV {(EMF}|UH o - -
w- dBPW UW - - -
REF, offset (ON/OFF)|[*RON/ROF |RO? 1=0N/0=0FF + L RO
Vertical axis unit - UN? 0=dBm / 1=8BmV |-
Z2=dBuv / 3=EMF
4=GBpW / 5=dB
6=V
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7.3

List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)
NG. Function Code Talker request Remarks
Code Output format Beader
5. | COUPLE <o - - -
auto auto
RBW *RB (BA) RB?(BA? ) F (1=AU/0=MA) BB
VEW VB (VA) [VB?(VA?)IF (1=AU/0=M3) VB
SWP *OW (AB)ISW2{AS?)IT (1=AUG/0=MA) SW
ATE *AT (AA} |AT?{a22) L (1=AU/0=MA} AT
AUTO AC - - : -
all AUTO AL AL? 1=YES/0=NO -
6. | MENUG ME - - -
trigger -- free run |PR - - -
~~ line LI - - -
- yideo VI - - -
-— TV V TV - - =
- BXT EX - - -
-- gingle 81 - - -
{(8T/RST)
Trigger mode - M7 O=free / l=line |~
2=video/ 3=TV
4=EXT / 5=singl
SWEEF start SR - - - fres,
single
only
detector -- normal DTH - - -
e POSi prp - - -
e NEGE TG - - -
- Gample DS e - -
Detector mode - DMz O=norm/ l=sposi -
Z=nega/ 3=sampl
SWEEP -~ normal 8N - - -
—e m@nEal 8M - - -
—~= A\ marker SDM - - -
—e window EhW - - -
- mkr PAUSE *PUN/PUF | PU? 1=0N/0=0FF + T PU
_ {ON/OFE)
Sweep mode - SWM? (J=norm. /l=manual| ~
2= Amkr/
I=window
display line *BLN/DLF | DL? 1=0N/0=0FF + L {unit)
{ON/CFF) dBm =DLB
dBmV=DLM
dBuv=>0LU
EMF =DLE
dBpW=DLW
Vv =DLY

7o
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)

No. Function Code Talker request Remarks
Code output format Header
{6) |display line point - G27? Y -
(¥ axis=
0 to 400 point)
TRACE ~— A <-~>8B CH - - i -
w= A = B =+ A TRO - - -
e B A B TR1 ~ - -
m—— A - DL > A [TR2 - - -
-= B - DL - B |TR3 - - -
{next) -- sound - - -
== AM SAM - - -
- FHM SFM - - -
- Vol.MAX| VX - - -
- Y0l MID VD - - -
~ Yol . MIN|VN - - -
- ON/OFF |S0ON/SOF |- - -
-~ gratical GN/GF - - -
{ON/OFF)
7. | MARKER ON * MN Mz 0=0FF / l=norm -
2= A
Marker fregquency - ME? F My
Marker level - ML? L {unit)
dB  =MLD
dBm =MLB
ABmV=MLM
dRUV=ML{
EMF =MLE
ABpW=MLW
v =MLY
ABm/Hz
=MIH
dBLV/ JHZ
=MLL
Maker fredquency, - MFL? F + L ME
level {unit)
dB  =MLD
dBm =MLB
dBmV=MLM
dBUV=MLU
BMEF =MLE
dBpW=MLW
vV =MLY
dBm/Hz
=MELH
dBLV/ 4HZ
=ML L
7 - 11 Jul 4/%4
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7.3 List of .GPIB Codes

Table 7 - 2 List of GPIE Codes {(Cont'd)

. Talker request
Ho. Function Code code Output Format PP Remarks
{7)normal mkr point - Go? ¥+ Y -
A mkr point - G172 X+ ¥ -
{¥ azis=
0 to 700 point)
(Y axiss
D to 400 point)
normal mkr MK - - -
A mkr * MT - - -
we AOTEAl MkI * MK - - -
AN 1.4 4 # MT - - -
-~ gounter - CN? 1=0N / O0=0FF -
~ 1kHz CNG - - -
- L0z . HCME - - -
~ 10H= ONZ - - -
- 1Hz CH2 - - -
- FORWARD/BACK | FW/BK - - -
-~ OFF CHE R - -
- Fixed {(ON/OFF}| FAN/BYP | FX? 1=08 / 0=0FF -
~e gign {4/} A - - - -
counter - CHN? 1=08 / 0=0FF -
- 1kHz CHO -~ - o
- 100Hz N1 - - -
woe FTHEZ ONZ - - o
-- 1Hz CN32 - - -
e PORWARD/BACE W/ RE e kS -
e OQFF ONF - - w
sig.track {(ON/OFF) BGN/SGE | 862 1=0N / 0=0FF -
noise/Hz e NI? 1=0N / NT
O0=0FF + ¥ (xHz)
- ABm/Hz * NIM - - -
-~ ABUV/ fHZ * NIU - - -
- PR NIF - - -
(next)
¥ dB down * YDB - - -
X dB left * XL - - -
% 4B right * ¥hp - - -
% dB REL/ Do - - -
ARSL/ sy ] - - -
ABSZ DC2 - s -
- DC? 0=REL/ -
1=ARS1/2=ABS2
8.1 MARKER OFF MO, WF - - -
7o 12 -~ Jul 4/94
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes {Cont'd)
Ko, Function Code Talker request Remarks
Code Output format Header
9.| PEAK Ps - - -
next pk NXP - - -
next pk right NXR - - -
next pk left NI - - -
next pk max/min NMHM o - -
min. MIS - - -
{naxt)
next min. NXM - - -
rk cont. ON/OFP CPN/CPF | D2 1=0N/0=0FF -
AR/ AY | *DR/*DY | - - -
10.| MARKER -3 MG - - -
mkr -CF MC - - -
mkr -~»RER MR - - -
mkr A~ SPAN D5 o - -
mkr > CF step sizel MO - - -
mky A-~CF step sizel M1 - - -
{next}
mkr - mkr step Mz - - -
size
mkr/A =+ mkr step M3 - - -
s8ize
mkr step size ® MPM MPM? g MPM
mkr step AUTO MP2A MPA? 1=a0/0=MA -
11. TRACE A, B Th, TB TAa?, TB?1{A $#1) (B $#1l) |-
O=write O=write
1=view l=view
2=blank 2Z=blank
3=norm. 3=ROrm.
Lo 4=
AwDLew >  B-DL->B
HmBw Bl
5=B=A->A
{A £2) {B #2}
€)== 0=
nothing nothing
1=+max 1=+max
2=+avg, 2=4+avg,
write AW, BW - - -
view AV, BV - - -
blank AB, BB - - -
max heold AM, BM e - -
7 - 13 Jul 4/94
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIBE Codes (Cont’d)
No. Function Code Talker request Remarks
Code Output format Header
(11} VY. BAG, *RGIAG?, BG?IE {Number of -
times set)
- start/ AGR,; BGR| - - -
stop AGS, BGS| -~ - -
- patse/ AGP, BGP| - - -
cont AGC, BGCI -~ - -
-~ 1 time AGl, BG1l; -~ - o
cont/ AGO, BGOQ - o~ -
normalize
- O ANM, BHNN| -~ - -
OFF ANF, BNP! - - -
e SOV, data AR, BR |- - -
save '
me disp L *DLN/DLE| BL7? 1=0N / 0=0FF + Li{unit)
(ON/OFF} ABm=DLB
dBmV=DIL.M
dBuv=DLU
EMF =DLE
dBpW=DLW
V =DV
- instant AL, BI i~ - -
O,
clear the dats by 0 | CWa,CcWs |~ - -
12.DATA
0 to 9 0 to 9 - . -
. (point) o
back space BS o = -
step UP ug - e -
stap DOWH DN -~ - -
{co/fin)
nob Up CU/pu e - -
nob DOWN Ch/FD - - -
GHz G7 - - -
Mz M7 - - -
kHz K - - R
Hz HE - - -
my MY - - -
+/-38m, dB 315! - - -
{244 polarity)
s80 8¢ - ~ -
mE e M5 B - -
usec U5 - - -
7o 14 Jul 4/94
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7.3 List of GPIB Codes

Table 7 - 2 List of GPIB Codes (Cont'd)

Talker reguest

No. Function Code Remarks
Code Output format Header
13, RECALL R - - -
NORMAL/FAST mode RN/RF - e -
14.| SOPTKEY - B - o
softkey 1 SF1 - - -
softkey 2 SF2 - - -
s0ftkey 3 SF3 o - -
softkey 4 SF4 - - -
softkey 5 35 - - -
scftkey 6 SF6 - - -
15,1 LOCATL LC - - -
16, | MASTER RESET 1P - - -
17.| USER R - - -
user key 1 IRl - - -
user kevy 2 GR2 - - -
user key 3 UR3 - o -
dser key 4 UR4 e - -
user key 5 URS - - -
user key 6 Ura - - e
18. | SHIPFT SH 5H? 1=0N / 0=QFF -
GPIB address(+LOCAL}! * AD AD? N {Address) -
{SHLC}

NORMALIZE & {+A) SHTA - - -

(A1)
NORMALIZE B {+B} SHTB - - -

- {(B1)

EMC (41} SHL

-« field str,
- antenna
- dipole ANO - - -
~ log perd AN1 - - -
- TR17203 ANZ - - -
- OFF AF - - -
= correct ON/OFF| CRN/CRF 10R? 1=0N / 0=QFF -
7 - 15 Jul 4/94
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7.3 List of GPIB Codes

Table 7 -~ 2 List of GPIB Codes {(Cont‘'d)
Ho. Function Code ralker request Renarks
Code gutput format Header
183 - QP
- OH/OFF ON/QF ap? 1=08 / O=0FF -
~- BW AUTG QA - o .
-~ BW 200Hz 0r0 - - -
- BH 9kHz orl e - -
- BW 120kHz OPZ - - -
e limity A
-~ ON/OFF LAN/LAR |- - -
MEMORY CTARD (+4} SH4
- yolume init, MMT - s .
-~ Mmenu load MML e i -
—-=- ment store MMz - o -
meas. WINDOW (+5) WH{SH5) |WN? 1=DN / O=0FF -
= OQBFF W - e -
{next)
- location (%) * WLE WIX? P o{center) WLX
- location (¥} oLy WLY? L {center) WLY
we delta {x) FOWDX WHX? FOLA) WDX
- delia (Y} * WDY WDY? L {A) WDY
-— ABS data
-- start fredq. ¥ WTE WTF? F (start} WTF
- stop fredg. T OWEF WEE? ¥ o{stop) WPF
- ypper level * WL WiIL? L. {upper} WL
-~ lowar level * WLL WELL? L {lower) WLL
Executing judgment CMA S e - See
A of GO or NG 4,10.2
Executing Sudgment CHMB - o -
B of GO or =G
Result output - M7 GO=0/HG=1 to 1040 -
{HG point)
NG freguency output | - CME? F CMF
CALIBRATION (+7) SHT
-- call all CLA - - -
-— tobal gain CLG - e -
e Lpmes
~ input ATT 170 - - -
- IF step AMPTD | IT] - - -
- RBW switch IT2 - - -
- LOG linearity | 1IT3 e - -
- BMBTD MAEG i - - -
- TG tracking Ts - - e
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7.3 List of GPIB Codes

Table 7 = 2 List of GPIB Codes (Cont'd)

Talker request

No., Function Code Remarks
Code Output format Header
{18) ~=- cal, sig., *CLN/CLF| CL,? 1=08 / 0=0FF -
ON/OFF )
-~ frg corr. FCN/FCF | PC? 1=0N / 0=QFF -
ON/OFF
-= cal. corr. CCN/CCF | CC? 1=0N / 0=0FF -
ON/OFF
SAVE {+RECALL) *ZHRC
PLOT {+8) GHB
LABEL (+9)
--0ON {write) LON/ - - - up to 49
--~OFF {clear) LABEL/ - - - letters
LOF in LABEL
FUNCTION {+56} 8Hb
- OBW OBW OBW? F {Hz) OBW
e BT ADJ ADJ? L (dB) ADJ
~~ ADJ graph ADG - - -
19. |Trace data
A memory
ASCIY output |~ TAR? ASCII format - ]
Binary output} -~ TBA? Binary format -
B memory
ASCII output | - TAB? ASCII format -
Binary output| - TBA? Binary format - Option
81
A memcry only
ASCIT input TAR - - i}
Binary input | TBA - - A
B memory
ASCIT input TAB - - A
Binary input | TBB - - A
20, |Others
Header OFF HDO - - -
ON HD1 - - - A ¢
Delimiter
CR LF EOI DLO - - a
L ' DL1 - - - Option
BOT DL2 - - - 81
CR L¥ DL3 - - - vr |only
LF EQI D4 - - -
7 - 17 Jul 4/94
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7.3 List of GPIBR Codes

Table 7 - 2 List of GPIB Codes (Cont'd)
No. Fanction Code Talker request Remarks
Code Gutput format Header
{20} SR interrupt ON 50 - - -~
intaerrupt QFF | St - - - i
status olear G2 - - -~
Output of product - VER? 1=B3261C -
type (numeral) 2=R3261D -
3=R3361C -
4=R3361D ~
5=R3261CN
6=RIIEICN
Output of unit btype | - TYP? Output the unit | ~
{character siring) name by charac-
ter string
Oatput of displayed | - GPL? LoDD. .03=1 line | -
character {64x24) 24 set continue | — Option
{D=1 character/ | ~ 81 only
03=CR)
21.0 TG TG TGY F=0N / 0=0FF - R3361
{unit) only
TG level LUKETH TGL? L dBm=TGH
ABmy=TCGM
dBuV=TGU
EME =TGE
ABpW=TGW
v =TEV
freq. cal AUTO TGA - - -
freq. cal MANUBL ETGM - - -
OFF TGF - - -
22,} Preselector PR? 1=0N / 0=0FF - Option
ATT GdB AQ - - - -
ATT 1048 Al - - - -
ATT 2088 A2 - - = -
ATT 3048 23 - - - -
ATT 40dB A4 - - - -
ATT 50dR AB - - - -
pre amp ON/OFF PO/ER - - -
bypass ON/OFF BG/BR - - -
linearity check LO/LE - - -
oN/Orp
REF. offsat e BPRO? L PRO
AR Jul 4/94
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7.3 List of GPIB Codes

Table 7 - 3 Example of Data Input Function to be Used

{Asterisk of GPIB Codes)

Command name Degscription

CF1l08Mz Sets center frequency to 100MHZ,

C5100KzZ Sets freguency step size to 100kHz.

FONIOMZ Turns on the frequency offget, and gets it to 10MHz,

SP500MZ or LSS500MZ | Sets frequency span to 500MHZ.

LGALOOMEZ Sets log start freduency to 100MEz.

LGBIOOOME Sets log stop freqguency to 1GHz.

FAIQOKZ or FT100KZ | Sets Start fregaency to 100kEz.

FB400KZ or PFPAOOKZ | Sets stop frequency to 400kHzZ.

KE=25DB or RL~25DB | Sets reference level to -25dBm (when dBm is set}.

DBSDB Sets 5da/div.

RONZIODE Turns on level offset, and set it to 30dB.

RB300KZ Sets RBW to 300kHz.

VB100KZ Sets VBW to 100kHz.

SW200M3 Sets sweep time to 200msecq.

AT20DB Sets attenuator to 2048.

PUNH1GOMS Turns on the marker pause, and sets time to 100msec,

DLNBTDB Turns on Disp. line, and sets it to 87dBUV {when dBUV
is set}).

MK1.8G7Z Turns on the normal marker, and sets it to 1.8GHz.

MT2MZ Turng on the delta marker, and display the normal marker
at 2MHz.

MN100K7Z Sets 100kHz to the active marker.

NIM50HZ Sets to dBm/50Hz.

NIUT70EZ Sets to JdBUVA 70HZ.

XDB6DB Sets XdB-down width to 6dB (this is enabled with the
¥DL and XDR commands).

DX10Gz Sets increased X points to 10 when retrieving the Next
peak (GZ is ENTRY).

DY50GZ Sets increased Y points to 50 when retrieving the Next
peak (GZ is ENTRY).

MPM100KZ Sets the marker step size to 100 for execution (GZ is

ENTRY} .

7 - 19 Jul 4/94
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7.3 List of GPIE Codes

Table 7 -~ 3

Example of Data Input Function to be Used

{Asterisk of GPIB Codes) {(Cont'd)

Command name

Description

AG 200G37
BG 30002
ADBGE
WEFINZ
WPF ZMZ
WL~ 2008
WLL-40DB

CLH-25DB

SHRCESP1
RCSSFL/ROS
TGL~25DB

Hets
Sets
Sets
Sets
Sets
Sets
Sets

Turns on the CAL signal, and sets level to -25dBm (when
dBm is set},

Saves channel No. 5 (8Fl is the first softkey).

Ezcall channsl No. 5 [(normal/high-speed node).

Sets

average A number to 200 for exscution (G% is ENTRY).
average B npumber to 300 for execution (GZ is ENTRY).
the GPIB address of thig device to 8 {(G% is ENTRY).
window start frequency to 1MHz.

window stop freguency to 2MHz.

window high-order level to -20dBm {(when dBm is set).

window low-order level to ~404Bm {when dBm is set).

TG output level to -25dBm {when dBm is set).

7o~ 20 Jul 4/%4
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7.4 Introduction

7.4 Introduction

This chapter gives programming examples using the Hewlett-Packard
manufactured HP 200, 300 series.

7.4.1 GPIB Address Setting
Addresses are set with keys on the panel.

Example: Setting address 01

press |—sHirT] [Lcn] [ 1] [Guz ],

Address 00 to 30 are acceptable,
7.4,2 Delimiters

When sending data from the GPIB controller to the main unit
(listener}), the main unit GPIB does not work normally unless the
controller delimiters are one of the following. This rule also
applies when the main unit is acting as a talker.

GPIB code Function

DLo Simultaneously outputs CR and LF.
LF is accompanied by BOI signals,

DL1 Ountputs LF.

DL2 Outputs EOI signals with the data final byte.

BL3 Outputs CR and LF {initial value}.

DL4 Outputs LF accompanied by BOI sidanals,

7.4,3 Input/Output Format
Such input/output commands as GPIB code transmission to connected
devices, data reception, bus command execution, and serial polling are
programmable in GPIB. Other operational calculations are defined by
the active controller.

[Statement format]

- . Jul 4/94
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7.5 Input Format (Listener)

Input Format (Listener)

Measurement parameters and setting conditions can be entered by remote
control, similarly te operating the panel keys.

To set the center frequency to 300MHz, enter as follows:

QUTPUT 701 ; "CF 300MzZ* *1 Specifies the controller as the talker.
. ¥2  GPIR interface selector
i ; I ? *1 Specifies the spectrum analyzer (GPIR
i addregs 1) to the listener.

*1 *Z *3 #E xS *#4 Activates the center frequency.,
: *5  Set value

W, '3, '9Y, and 'MZ' in the program are the GPIB codes used to remote
control the gpectrum analyzer, (See Section 7.3 GPIB Codes List.)

The following are the restrictions on entry data:

- Lowercase is conhverted internally into uppercase, and assumed as having
been uppercases from the outset.

- Spaces and commas are ignored.

- A minus sign is ignored except when used as the sign of a negative wvalue.
- No exponent can bs entered.

- Ho binary digits can be entered. ({(Exclading trace binary input)

~ LCarriage returns {(CR} and line feads (LF) are recognized as data
delimiters only,

~ NMothing can be entered unlegs it is defined as a GPIBR code.

7o 2
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7.5 Input PFormat {(Listener)

Programming examples (GPIB address = 1)

Example 7-1

Reset the asnalyzer master key and turn on the CAL signal
{30 MHz}.

10 ouTPUT
20 ouTPpyT
30 END

701;"1P"
701;"CLN"

Exampla 7=2

Setting start and stop frequencies to 300kHz and 800kHz
respectively, and adding 50kHz to the frequency offset

10 oureuTr
20 OUTPUT
30 oUTPUT
40 END

701;:"FA300KZ™
T01:;"FB3OOKZ"
T01:"BONGOKZ®

Example 7-3

Setting the reference level to -20dBm (5dB/div), resolution
bandwidth to 100kHz, and detector mode to positive

10
20
30
40
50

ourplt 7
GUTPUT 7
oQuTPUT 7
ouTpuT 7
END

§1;"RE-200DB7
01;°0D5DBY
01:"RBIOCGKZ®
01;"orp®

Example 7-4

Setting the irigger mode to single, sweep time to 2 seconds,
and putting on a marker on the maximum level during repeated
sweeping

15 ouTRUT
20 OUTPUT
30 ourpnT

40 WAIT 2.

50 OUTPUT

60 GOTO 30

70 8TOR
80 END

701;731I"
701 7swW2s8C"
701:%5R"

5

Start of sweeping

Wait for the eond of sweeping (or
use the service request)

Marker peak search

ow B

701;%p3" :

Example 7-5

Setting to MAX BOLD (&)

ouTPLT
or
OUTPUT

701 :"AMT Direct setting

701:;"TA SF4° Setting by softkey operation

7 - 23 )
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7.5 Input Format {Listener)

Porgramming examples {GPIR address = 1)

Example 7-6 : Execute of Recall (Ffor channel 5)

(¥ormal mode)

BC is the RECALL key.

5 is channel 5 plus unit key.
5F1 is the EXBECUTE software key.

QUTPUT 701;"RN"
OUTE2UT 7OL;%RC B 5P1°

Gow Bee G Dua

or

{PAST node}
RC is the BEXECUTE software key.
5F1 is the EXECUTE software key.

OUTPUT 701;"RF"
QUTPUT 701;7RC 57

B Bus Fea

Note : The main unit rescognizes GPIB codes by the length. Because the
longer codes have the briority, use a space * * Lo aveid
misunderstanding of the codes beginning with the same letiter.

For example, the main unit mistakes the marker freguency level
output {"MFL®)} for OUTPUT 701l; "MFLC™, the program that turns off
the marker ("MF") and sets to local ("LC™Y, and flags an error
claiming that 77 is missing.

It correctly should be input OUTRPUT 701; "MF LC®.

F o 2 ) Jul 4/94
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7.6 Ouﬁput Format {Talker)

7.6 Output Format {Talker)

To

be output with %x? command.

is

read.

internal data on such as measuring data or set state, specify data to
When this device is a talker, specified data
The cubput format is explained below, The header listing kinds.

of output data is attached to the bedinning of characters (can be
abbreviated), and five kinds of delimiters to be final data can be used

(see GPIB code No., 20},

Once the xx? command is set, it is enabled until

it 1s c¢hanged.
Description
\\\ D
Frequency BHHATDDDDRODDDDEDESD CR LF #1 = Header (2 or 3 characters
format when set Lo on)
*2 = Separate {space)
! *3 = Sign {space for positive,
LA PEE *4 #5 *fH ~ for negative)
*#4 = Mantissa data
*5 = Exponential data
*6 = Delimiter (Initialization)
Data length is 20 bytes. The unit ig Hz,
Example: Specify "CF?2" and output the center frequency of
123,456MHz {at header ON) CF 00000123.456E+6
Level HHHAZDDDDDDDDEYD CR LF %1 = Header (2 or 3 characters
format when set to on)
*2 = Separate {space)
! *3 = Sign (space for positive,
E1wpk3 w4 *5 #5 - for negative)
*] = Mantissa data
*5 = Bxponential data
¥6 = Delimiter {(Initialization)
Data length is 16 bytes. The unit varies for each item.
Example: Specify "ML?" and output the marker level of -56.23d4Bm
' {at header ON) MLE ~00056.23E+0
Time format HHATDDDDE+D CR LF *1 = Header (2 characters when
format set to on}
*#2 = Beparate (space)
*3 = Sign (space for positive,
FLRDRIHLES 6 : - for negative)
¥4 = Mantissa data
*¥5 = Exponential data
*§ = Delimiter {Initialization)
bata lencgth is 11 bytes. The unit is zecond.
Ezample: Specify "SW?® and output the sweep time of 500msec
{at header ON) SW  05008E-3
7 - 25 Jul 4/%4
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7.6 Dutput Format {Talker)

Description

Constant DpbD CR LE *#1 = Mantissa data
format T j *2 = Delimiter (Initialization)
P ®D
(Variable length)
Example: On/off 1/
Average number of switching: 128
Header When set to on, a header is put on the beginning of data.
To cutput the header with data, modify the strings constant.
GPIB code | Meanings
HIx) OFF
HDI1 O
Delimiter Delimiters are added to the final data during the process of .

data ocutput, A choice of 5 types described in Section 7.4.2 is

available.

Porgramming examples {(GPIB address = 1)

Example 7-7 : Outputting the marker freguency (integer)

16 QUTPUT 701 ;"MpF2"
20 ENTER 70128
30 END

Regult {example): A=1,3E+S

Exam@ie -8

10 DIM A$([30]

20 QUFEPUT 701;"HDIT
30 OUTPIE 701;"CF?"
ENTER 701:4$

50 END

40

: Outputrting the center frequency {(strings)

Result {example); A&=CF 00001.234567E+9

7~ 28 Jul 4/94
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7.6 Output Format (Talker)

Porgramming examples (GPIB address = 1)

Exampie 7-% : Outputting the status of the unit

10 QUTPUT 791 gN2®
20 ENTER 701:A
30 END Result (example): A=2 (dBuV)

Example 7-10: Outputting the marker freguency and the level (multiple
output items)

10 OUTPUT 701 ;"MFL?"
20 ENTER 701;ME, MI _ :
30 END Regult {(example): MF=1,8E+2 Ml1=-65.15

10 OUTPUT T701;%FO7"
20 ENTER 701:;0n,Frg
30 END Resulit {example): On=1 Frg=l.23E+6

Bxample 7-12: Reading out the levels of ten subsequent peaks after the
first peak of the signal by using the next peak function

10 DIM M1(9)

20 OUTPUT 701 ;%ps*

30 FOR I=0 TO 9

40 GUTPUT 701 "WYp®

50 OUTPUT 761 :9ML?"

60 ENTER 701 :Mi (1)

70 NEXT I

30 BEND Result (example) :
M1i{0)=-55,01 M1(1)=-58,.22"
seess MI(9}=~70.26
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7.7 Input and Qutput of Trace Data

7.7 Input and Output of Trace Data

Trace data displaved on the screen comprises 701 points of data, each
representing the trace data at the corresponding freguency value at one of
the 701 points. To input or output this trace data, transfer data of 70%
points seguentially from the left (start frequencyj}. The level on each
point is represented by an integer from 0 to 400.

400
350
300
[1¥]
5
&1 o250
. [ \ |
81 200
|5
: il

130 [ \
104

a0

] S

de] R

[ SN U A A S R L T
0 70 140 210 289 350 420 490 560 630 700 (Point)

0

Data point number

Figure 7 - 4 Relation Between the SBcreen Grid and Trace Data

Trace data can be input or output in the form of ASCII data or binary data.
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7.7 Input and Outpui of Trace Data

Input/output

format Details

DDpD CR LF

I

Delimiter
Data for a point

ASCII format

Four-byte data without a header

k\\““\\xn Input GPIB code | Qutput GPIB code
Memory A TAR TAAY
Memory B TAB TARB?
Binary format (DD DD ......... sesa.s DD DD + EOI
Delimiter

Low order byte
of the first
polint data

Low order byte
of the 701st
point data

|High order byte
of the first
point data

High order byte
af the 707st
point data

The binary digits of the first point data is divided into
two bytes, the upper and the lowe. The consecutive data for
701 points is followed by an EOI signal code,

\‘k.,
T~ | input GPIB code | Output GPIB code
Memory A TBA TBA?
Memory B TBB TBE?

7~ 29
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7.7 Input and Output of Trace Data

Programming examples (GPIB address = 1)

Example 7-13: Outputting data in Memory A in ASBCII code

Regerves 701 variables.
Designates the delimiter as CR
LE.

10 DIM Tr {700}

2G ouTPUT F01:"DL3Y
30 QUTPUT T071;"TAARR"
40 FOR I=0 TO 700 Specifies ASCII code in Memory A
50 ENTER 701;Tr (1} Repeats data fetching for 701

60 NEXT I v otimes.

7 BND

b G Bop B B

Result {example): Tr{0)=208 Tr(1)}=210 ... Tr(699)=311 Tr (700)=298

frample 7-14: Outputting data in Memory B in binary code

Reserves 701 variables.

20 GUTPUT 701 DL2Y pesignates the delimitor as EOIL.
30 QUTPUT 701 ;"TBR?T Specifies binary code in Memory B
4G ENTER 701 USING "3%,W":Tr{*} ¢ Petches data through word

50 END ! conversion until detecting EOIX

16 DIM Tr{700)

e pw B

Result {example): Tr{0)=312 Tr{i)=319% ... Tr{699)=208 Tr {700)=211

Example 7-15: Inputting data in Memory A in ASCII code

10 ouLPUT 7071 "TAA"Y
20 FOR I=0 TOQ 700
30 ouTPUT FOY;Tr (I
40 NEXT I

50 END

Specifies ASCII code in Memory A
Repeats inputting the 701
reserved variables Tr.

fu Gom &ow

Mote: The system must be in the view mode before running this
program, After executing the program, press the view key again
to check the vesult of the entry.

Example 7-16: Inputting data in Memory B in binary code

10 .QUYPUTE 701 ;"TBB" ! Specifies binary code in Memory B

20 QUTPUT 701 USIKG "#,.8%:7r(*},END | Inputs data of 1402 bytes in

30 END ! units of byte, and puts EOL at
the last.

Note: The system must be in the view mode before running this
orogram. After executing the program, press the view key again
to check the result of the entry.

Note: To input or output data in the form of ASCII code, specify 701 times
of inputting or outputting, Even for data in binary format, secure
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7.8 Service Request {SRQ)

7.8 Service Requestk (SRQ)

The GPIB service request function enables the external devices to detect
main unit conditions. When one of the following event occurs, 1 is set to
all the bits of the main unit status bytes enabling the controller to read
status bytes by serial polling. Status bytes are cleared as soon as they
‘are read by the controller,

Table 7 - 4 SRQ ON/OFF Specification Codes

GPIB code Function
a0 ~ | Transmits SRQ {interrupt) sighals to the controller.
51 Does not transmit SRQ (interrupt) signals to the
controller. (initial setting)
52 Clears the status byvte,

Table 7 - 5 Status Bytes

., |Hexa~ .
Bit decimal Meaning

0 1 Set to 1 when UNCAL error occurs.

1 2 Set to 1 when calibration is completed,

p 4 Set to 1 when sweeping is completed.

3 2 Set to 1 when averaging is completed within the number of
times set,

4 16

5 32 Set to 1 when a GPIB code error occurs. {SYNTAX ERR)

& 64 Set to 1 when bit 0, 1, 2, 3, 4, 5, or 7 has been set to 1
at service regquest bransmission (S0).

7 128
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7.8 Service Reguest (SRQ)

Programming examples (GFIB address =

1}

Ezample 7-17: Reading end of averaging {interrupts are not transmitted}

10
20
306
40

50
54

ouTPUT FOl:¥s2°
QUTPUT 701;"AG 300Gz
S=SPOLL{701)
IF BIT{(5,3) <> 1 THEN 30
DISP "AVG.EBND®

END

Hoa Ber Bea B

@m

Clear the status byte
Start averaging (A}
Qubput status byte to 8
Wait until the third bit
becomes 1

indicates completed

Rrample 7-18: Continuocusly reading single sweep termination

{interrupts are not transmitted)

10
20
30
40
50

60
70
80

QUTPUT 781;78I"

OUTPUT 701:%82°

OUTPUT T7G1l;"3SR"
5=8POLL{701}

IF BIT(S,2)<>1 THER 40

PRINT ®SWEEP EBND®
GOTO 20
END

T Ew pm bw B

B @

Set to single

Clear the status byte
Start sweeping

Cutput status byte to S
Wait until the second bit
hecomes 1

Indicates completed

Start next sweeping

Example 7-19: Reading

and of averaging

{interrupts are transmitted)

10
20
30
46
50

&0
70
80

30
100
119
120

QUTPUT T01;750°
OUTPUT 701:"527
QUTPUT 701;"AGH
ON INTR 7 GO0 76
ENABLAE INTE 7:2

GOTO 50
5=SPOLL{701)
IF BIT{S,3)=1 THEN 110

QUTPOT 701;782"
GOTO 44

DISP "AVG. END
END

Em B fw Fuw Ha

W B G

Ba sm wum

Transmit

Clear the status byte

Start averaging (A}

Jump to line 70 4f intervupted
Sei the mode that accepts
intarrupt

Wait until an interrupt occurs
Quiput status byte to 8

Jump to line 1190 if the third
bit is 1

Clear the status bvte

Repeat

indicates completed

Note l: To start swaep, SR and SI commands can be used.

Command Function
"SRT Resets sweep, and starts it forcibly {always).
FELT Sets trigger to sincle, and stops sweep {during non-singlej.
Resets sweap {on the way of single swsep).
Btartes sweepn {when single sweep 3topg).

T 32%
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8. Check

B. CHECK
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8.1 Chack and Brief Diagnosis

4,1 Check and Brief Diagnosis

Should a problem occur, check the following items before requesting

repair.

If the problem persists in spite of the prescribed procedures
below, contact the nearest dealer or the sales and support offices.
addresses and telephone numbers are listed at the end of the manual.

The
The

user will be charged for any repairing done by our engineers, even for the
procedures prescribed below.

Condition Cause Prescription
The systemn The power cable is not Tyrn off the power and connect
cannot be properly inserted in the the power cable properly.

powered up.

connector.,

The power fuse is blown.

Replace the powsr fuse.
{See 1.2.4 (2).)

The sweep lamp
is 1it but no
waveform is
displayed on
the screen.

The intensity volume is
kKept too low.

Adjust the intensity by
turning the volume knob.

The input cable and the
connector are not

i connected properly.

Connect the input cable and
the connector properly.

Sweeping cannot
he carried out.

The trigger is set to
"Single’

Press the menu key and select
'FREE~RUN® .

The lamp corresponding to

key A or key B is not 1lit.

Pre=zs the A or B key of
and select ‘Write®.

'*Trace?,

The signal
level is

inaccurate.

The AMPTD CAL is not
adjusted,

Perform calibhration,

The keys do not
function.

The system is in the GPIRB
remote control mode.

If a program is being executed,
halt it and press the LCL key.

To remove the main unit case is allowed only for the trained service
personnel because there is danger of the electric shock,

WARNING

g ~ 2
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8.2 Defects and Abnormal Stresses

8.2 Defects and Abnormal Stresses

When the R3261/3361 is impaired as undermentioned, it is thought that the
protective function is damaged.

Before the R3261/3361 is used, make sure to find the damage and ensure the
safety of this equipment at your nearsast support office.

The instruments:

- shows visible damage,

- fails to perform the intended measurments,

- has been subjected to prolonged storage under unfavourable conditions,
- has been subjected to severe transport stresses,
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9. R3361NK/3361K

9. R3361NK/3361K
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3.1 Overview

3.1 Overview

R3361NK/3361K is the analyzer which allows easy measurement concerning CATV.

Features of R3361NK/3361K

Fraquency can be set by specifying the channel number of the television.
Programs in the memory card can be executed easily.

Audic can be monitored through the built-in speaker.

food visual recognifion in the outdoors is provided by adopting the high

brightness green CRT.

Checking Accessories

Upon receipt of the R3261/3367, run checks thereon as shown below.
Run visual checks against any and all damages or imperfections.

Check the gquantity and rating of standard accessories to assure their
conformance with Table 9§ ~ 1,

Sheuld there be any flaw, or damage, or missing or insufficient part, contact
dealer or the sales and support offices.

Table 9 - 1 Standard Accessories {(R3361NK/3361K}
Accessory nams Standard Quantity Remaeks
Model name Stock Ne. R23361INK | R3361K
Powar cable AQYUTZ DCB-DD3130 > 01 | 1 1
Tnput cable MI-02 DCB-FF0386 T 2
- DAZ015 {Biack) | DOB-FF29G7 < M1 £ e
N-BNC conversion | JUG-Z01A/Y JCF-AFOCIE> 03 1 - z
adapter BA-A165 JOF-AFQO1E < GU I
C15 conversion NCP-NFJ JCE-AFOQGTE = 06 2 >
adapter | -
Power fuse 218005 DET-AABA e 2 2
Memory card - SEE-MACT101BAB [ ]
- JR3Z261/3367 Japanese
Instruetion - ; - Version |
manual -~ - ER3261/3361 English
Version

#

:0ne of tha Japanese and the English instruction manuals,

Note:When ordering an accessory, let us know its type (or stock No.).

9 -2
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9.2 Front Panel

9.2 Front Pansl

(:) AUTO switeh : Executes programs automatically.

(i) CH awiteh : Changes the unit of the frequency. CH/xHz

(:) AUDIO VOLUME knob : Adjusts volume of the speaker.

- PR TIoR
AJIOL SPECTAUM AMAIYIER swm-isom

I

i m?mcs [ERFE)
baind ALES
.

FREQ SPAH DEFINE  SAvE

” pagY
) E B
] ) ]
Be] el sl
DATA  ©a, PO UAMEE ]

elojalens ]

HEM O ALY

L0 E) (=1

£

R JER Y EN ) EDY
B S5 EnTgR

£ Caty
I )

ERPUT 20y ey

Figure 9 - 1 Front Panel (R3361NK/3361K)
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9.3 Audio Monitor Function

9.3 Audio Monitor Function
In R3361NK/3361K, audio can be monitorad by the built-in speaksr. The volume is
inereased by turning the AUDIO VOLUME knob on the front panel clockwise and is
decreased by turning it counterclockwise.
'~ SOUND |
Audio output is available only when softkey menu | ON/CFF . is ON
Raefer to "(7) SOUND (audio monitor) Setting” in Subsection #.1.6 "Menu" for the
defbails on SOUND sefting.
9.3.1 Using Audic Monitor Function

Operating Procedure:

(1) Set "SOUND" of the sift key menu to ON.
Select the volume or the demodulation mode as nscessary.

Front panel key softkey menu | softkey menu 2
MENU s NEXT MENU
i SOUND — R AM é AM demodulation
M ;. FM demodulation

i YOLUME MAX | Maximum volume
............. © YOLUMR MIDE Medium volume

-------- — VOLUME MIN! Minimum volume

—— SONUD :
. ON/OFF |

Figure 9 - 2 Menu Items of SOUND

(:) When one of marker on, manual sweep and zero span 1s selected in the state
of S0UND ON, audic output becomes availabla.

(3) Adjust the volume by turning the AUDIC VOLUME knob on the front panel.
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9.3 Audioc Monitor Function

9.3.2 Using User Define Function
User Dafine function is useful for executing the audio monitor easily.
Refer te "4.%5 User Define Function® for ﬁhe explanation of User Define
function.

Operating Procedure:

“““““““ —— i,

(1) Press [SHIFT _% and s34 RI261/3361 Soft Mewu Change Kode MENU CHG
i GROUP
) : AN Receiver Hode ACTIVE
| USER |, then sssign |l Receiver o
e + Sound Control ON/OFF HEMBER
the sound menu to the ?23 ACTIVE
user key by using the
: ; ENTER
user define function. YRITTE I TS YY)
i+ AH Receiver Mode
2 1 FM Receiver Mode
31 Yoluse Haximus INETIAL
41 Yolume Middle HEMBER
§ i Voluze Minimue
* b : Sound Central ON/GFF
ALL
[s%x frace ¢33/ INEEIAL
{ ¢ frite A
25 Yier A
31 Blask A RETURN
T e
@ Pressing USER | USER DEf
--------------------- _ ?gig;iﬂ-ﬁ 4Buy ATT 19 dp A_write B_blask
immediately calls the i ‘ o A
sound meni.
FY

YCLUKE

HAX
SOU?%B
Tk
RBE
i HHz
YBE
1 Mz
SEP
59 Bs Lo 4
CEKTER 1.3880 CHz SPAN 2600 HHz
9 -5 May 25/95
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9.4 Channel Setup Function

9.4 Channel Setup Funchion

9.4.1

9.4.2

(2)

9.4.3

(1)

Artisan

Descoription of the Funchtion

The channel of TV and CATV can be specified with this function.

The vision carrier of the each chamnel can be measured at the center in
dispatch.

The measurement of the vision carrier and the sound carrier or aiso the
measurements of the multi-channel are possible simultanecusly.

The channels are available three type which are for Japan, USA and Europe.

The channels for other countries and the channels fer the radic and ect can be
defined arbitrary to the user tabie.

These channels can be selected by the softkey menu and can be easily specified.

Feature of the Channel of Hach Country
Japan @ Frequency band width---- - 6Mdz
Vision carrier-------- - - 3tart frequency 1.25MHz
Sound carrier +- -+ - Vision carrier+ L.5MHz
USA ¢ Fregquency band width-- - - 6MHz
Vision carrier---- -+ - - Start frequency 1.Z5MHz
Start frequency 1.00MHz
Sound carrier -« - Vislon carpler+ 4 .5MHz
Europe: Frequency band width------6, 7 and 8MHz
Vision carrier---- - -+ - 3tart frequency 1.25MHz
Sound carrier .- - -+ --Vigion carrier+ 4.5MHz, 5.5MHz, 6.5MHz

In case of Europe, frequency band width is different in compliance with the
cannel. Therafore, the positions of the sach sovund carrier are different.

Operation
Setup for the input mode of the channel number.
[Operation]

e N
Press the E CH E button then LED in the key lights and R3361K becomes to the

input mode of the channel number.

Press the ‘ CH button again, then LED in the key lights off and the input

mode of the channel number is released.

9 -6 May 25/95
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9.1 Channel Setup Function

(2) Setup of the vision carrier

The center frequency is made the input vision carrier frequency of the channel

number.

[Setup examplel]

C:) Press

(@ Input the channel number

The frequency span i1s not changed.

{Set the channel input mode beforehand.)

CRT display {in the active display area)

CENTER FREQ . CENTER CH
#1: 91.25 MHz
* 4 —— Vision carrier
f b e ChANNE ]
' IV CH
REF 114.9 dBpy ATT 48 4B Ayrite B_blask
0B/ —— : : . JAPAN
CENTER CH TR A s
#1: 91.2% MH:z ; U.S.4
R e {1%0)
’ i U.S.A
(HRE)
, i COIR
RBY SR P SN S
196 kRz ; : USER
YBY IR, :
YT EE IO RS S S
SEP P Eoob
. 59 ES sl e b RN Y WY B it oo B b WP R B TR
CENTER 9%.25 MHz SPAN 18,68 wiH

by

TEN KEY

CENTER CH
28
————— Input of the channel
number.
9 -7
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9.4 Channal Sstup Function

ENTER

() Press t Hz | | cantER cH

— } #28: 561.25 MHz

v (H
REF 118,86 dbpy ATT 18 d8 A write Boblank
19de/ : - : JAFAN l
§28: 561.25 ¥E: . ‘ U.5.4
N 6,54
(HR(
CCIR
BT S N P I R
188 XHz ; : : ; ; : : USER
Ve SR USSR R S SIS SRS R T
19 kuz : f P
Sp : 5 : T
58 ag O TNy PN 41 AP CINPUNITE KA 1| VNIV bk
CENTER 361.35 HHz SPAN 18,88 Ml
CATY

The selection of CATV channel and UHF channel can bes set by E

CATV

Press . before input of the channel number when CATV channel is specified.

In this case, C" is displayed in the top of the chanmnel number.

{3) Setup of the start frequency and the stop fresquency

The start frequency is set lower limit value of frequency band of the input
channel number and the stop is set upper limit value of freguency band of the
input channel number. :
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9.4 Channsl Setup Function

[Setup example] (Set the channel input mode befecrehand.)

CRT display (in the =active display area)

(1) Press | START | . START CH
- #1: 90,00 MHz
i

- - Lower limit of frequency

i band
--------------------- - Channel
(:) Input the channel number
j START CH
byi "TEN KEY . 28
| S—

——————— Input of the channel
number

ENTER

(3 Press | Hz | . START CH
#28: 560.00 Mz

i¥ (K
REF {1€.8 dBuy AT £0 4B A write B_blank
16dB/ 7 : : : ; : JAPAN ]
$28: 560.6 HHe Coo U.5.4
U.5. 4
(HRE)
CCIR
RBY
168 kHz USER
¥BY
196 kHz
S¥P : N : : f ;
5B as b i il bt oot s e b it bbbl 8 Ja b Mnabiad dusss
START 5649.%% HHz STOP 572,86 HHz
CATV

T

The selection of CATV channel can be set by » i, same as setup of the

center channel.
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G.4 Channel Setup Function

() Setup for the corresponding frequency te the specified channel in a case it
differs to the current specifisd valuse.

When the vision frequency (start and stop frequency) of the specified channel
and the specified current center frequencys are different, indicate a message
in the active area as fillows then it shows different specified value.

[Setup exampls]

() Frass

CENTER FREQ 2

(2) Input the channel number
T ]

by | TEN KEY % )

ENTER

B
Hz, i .

- ]

(:) Press

CRT display (in the active display area)

| CENTER CH

Bl Bast Setip
: b Massage

{ast channel

AR —

CENTER CH
28
e Iiput of the channel
numbsr
CENTER CH

#28: 561,25 MHz

9 -~ 10
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9.4 Channel Setup Function

{5) Setup for the channel by | t |,

Setup for the channel by N

and decrement of the one channel each.

and data kneb.

and data knob are made by increment

For example, in case of Japan, following channel is specified as follows.

VHE 1eh — VHF 2¢h — VHF 3ch — CATV 1

3ch — CATV idgh - - - 62ch

In case of setup for the start and stop frequency, the channel can be changed
automatically keeping on a relationship between start and stop frequency.

[Setup example] (Set the channel input

maode beforehand.)

ENTER START CH 3T0F CH
@ ’STAR? ju i Fb: 170.00 Mz #8: 198,00 Miz |
L Setup to 4 ch |
ENTER
@ !stp | |5 ‘ Hz #l: 170,00 MHz #5: 182.00 Mz
L'Setup to 5 ch
(3 Press (‘START and change | #5: 176.00 Mz #5: 182.00 MHz
I |
LM Change to 5 c¢h L o change
the channel by !
START, STOP CH is change at | #6: 182.00 MHz #6: 188.00 MHz
|
only | *t L— Change to 6 ch  '— Change to 6 ch
antomatically
g - 1 May 25/95
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9.4 Channel Sstup Function

{6) Setup for user channel

User can arbitrarily define the maximum 99 channel numbers for the countries
expect Japan, USA and Europe or M and AM radio broadcast.

Editor is ussd for input data and the start and stop frequency and the vision
carrier frequency can be input to each channel.

The input data is saved in the memory which is backed up by battery.

[Setup example]

C) iCH § USERE - EDIT . is pressed then following screen display appears and

data of the maximum 99 channel number can be specified.

CH EDIT
352 USER CHAHNEL TABLE 3¢
[NiT
0k Chanoel Limiis Yisual Larrier
BELETE
1 42,588 MHz - 36.388 HH:z 49,756 ¥He
1: 56,380 Wiz - BA.568 MHg 57,750 HHe
3 04588 WMz o~ T1.589 HHz 653,758 MHz
4: Te. 889 Mz~ 34.007 EH: 77,358 ¥z
i 84,696 HHz -~ 92,608 M¥: £3.256 Wiz
(M § He = 4z § Hz
T § Hx =~ f Hz § Hz
8: § Hz  Hz $ Hz
9. 8 He - b Hz & Hz
ié: § Hy § Hz ¢ Hz
it: 8 Hex § Hez ¢ Hz
12: i He = 8 Hz § Hz
13: § Hz § Hz # Hz
14: § He = § Hz § Hz
13; P oHr o« § Hz b Hz
16 § Hz = 4 Hz 4 Hz RETURN

(j) Input the data lower limit and upper limit value of the freguency range and
the vision carrier frequency in seguence from the left.

Turn the kneb wher the channel Is skipped.

E
Press f | and ¢ | key when cursor is moved.
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9.4 Channel Setup Function

9.U. 0 List of Softkey Menu of the CH Key

{WMWMCH

—  U.8.A
. (IRC)
—i U.8.A
. (HRC)
—  CCIR

9~ 13

INIT

—  DELETE |

E
_;:fﬁ:;:LfIi
_;Qﬁﬁf;fﬁf]f
*;IIZI;IfﬁfI

— RETURN |
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9.4 Channel Setup Function

g.4.5 GPIB Command

{1} Channel setup command{TVCH)

CF 3p yzgg% % 8P number sp

FA b -,
A ——
FB ] CR
e

CF/FA/FB : (Center/start/stop frequency

TVCH : Channel =zetup command

number : Channsal number
1 ~399 -~ YHE, UHF channel
C1~(99 — CATV channel(Japan, USA)
E2~E12 - CATV channel(Europe)
31~83 -~ CATV channel(Europe)
Mi-~M10 -+ CATV channel{Europe)
Ui~U31 — CATY channel{Burope)

0 -+ Chanhel input mods off

{a) Specify 8 channel to the zenter channel. (In case of internal controller)
CUTPUT 371;%CH TVCH 8°

{b} Specify the center frequency to Europe CATV"U31" channel.
QUTPUT 31;"FA TVCH U317

{e) Turn of{ channel input mede.

QUTPUT 31;"TVCHO"

9 ~ 1 May 25/95
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9.4 Channel Setup Funetion

{2) Channel selecticn command{TVCHMODE)

TVCHMODE 8P JPN ap
AP S s N
- HRC 1 ] CR
— EURO —  “ LF
S
“ USER —

L

TVCHMCODE: Channel selsction command

JPN ¢ Japan chatnel
IRC : USA channel (IRC)
HRC : USA channel(HRC)
EURO 1 Burope channsl
USER : User channel

{a) Select Japan channel and specify 3 channel.
QUTPUT 31;"TVCHMODE JPN CF TVCH 3"
{(b) Select Europe channsl and specify M2 channel.

QUTPUT 31;"TVCHMODE EUROQ,FA TVCH M2"

9~ 15 May 25/95
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3.4 Channel Setup Function

(3) User channel setup command(TVCHED)

iﬂ@iﬁ'@ CR
LE
TU e AR R L
1 UF .
END g CR}
- Lﬂ
TVCHED: User channel setup command

ch
fa
b
Ve
END

(a} Onput C

OUTPUT
OuTRUT
QUTPIT
QUTPUT
OUTPUT
CUTPUT
QUTPOT

(b} Input o

OUTPUT
OUTPUT
OUTPUT
CUTPUT
OUTPUT
QUTFUT
QUTPUT
QUTPUT
OUTPUT
OUTEUT
OUTPUT
OUTPUT

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

: Channel number
; Lower 1imit value of the channsl
: Upper limif value of the channel
: Vision carrisr frequency
: Data input end command

hina channel

31; "TVCHED"
31;"#1 L8.BMZ 56
31; %42 56.OMZ 6i
31,43 BU.SME 72
3T MHL TOMZ BUMZ
31745 OUMZ 92MZ
31, "END"

7. 25H2"
85.25MZ"

nly vision carrier

37 "TVCHED®
3T MG OMT
31, "1 OME
37 M2 OMZ
3113 OMZ
37418 OME
31;"#15 OMZ
376 OMZ
3T, THTT OMZ
31" ETE OMEZ
31,19 OMZ
31;”END“

OMZ
OMZ
OMZ
OMZ
OMZ,
OMZ
OMZ
CMZ
OMZ,
OMZ

53
62
8z
175.
183.
192.
201,
210,
217.
224

LTHMZT
NG VA
25MZY
25Mz"
TEMZ"
2oML"
25ML"
oMLY
ZHMZT
ZEMLT

JSMZ U9 TSMZM
JOMZ BT TEMLT
JEMZ 65 TEMET

frequency of

frequency range
frequency range

channel
channel
channel
channel
channel

(01 I~ U I S R

italy channel

channel
channel
channel
channel
channel
channel
channel
channel
H1 channel
H2 channel

f= s vp Bk B 5 o B g T s i

5 -16
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9.5 AUTO Function

9.5 AUTO Function

AUTO | key was added so that the program in the memory card can be run easily.

When 'AUTO; is pressed after turning on the spectrum analyzer, the program which

O |

has the file name "AUTOSTART" in the memory card is loaded and executed
automatically.

Operating Procedure:

®

@

Insert the memory card containing programs to the memory card insertion part
correctly. :

Pressing [ﬁuégl changes the mode from the measurement mode to the controller

SUSNV——

mode, loads the program from the memory card and executes it. If the program
has already existed in the internal memory of the analyzer, the program
loading from the memcry card is omitted.

If you want to lcad a program from another card after a program is executed
from a card, onge turn off the power.

Note: When the memory card is not inserted or the program to be loaded does
not exist in the card, the process is stopped in the same state when the
mede was changed to the controller mode.

i
Press | LCL f to stop the program in the midst of the execution.

After a program is executed, if you want to execute the program again, then
press E RUN

g - 17" May 25/95
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10, Specifications

10. SPECIFICATIONS
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10.1 R3261C 8pscifications
(1) Freguency Specifications
Measurable bandwidth 1 9kHz to 2.6GHz

Center frequency setting incrament
: 1Hz

Center frequency indication accuracy
: (3% of the span + center frequency ¥
reference oscillater accuracy + 20Hz)
(span _ 2MHz)
+{2% of the s@pan + center frequency X
raferance oscilliator accuracy + 50kHz)

{span  2MHz)
Reference oscillator : Interpal or external input (10MHz)

Internal reference oscillator accuracy

Aging : 2 % 1078 per gay
£ x 1077 per year
Temperature stability ;15 x 1078 {(from 0 to +50°9C, +259C as

a reference}

Fregquency span
LIN mode : TkHz to 2.60GHz, and O
LOG mode : 1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz,

Freguency span accuracy
LIN mode & of the span {span 2MBz )

+3
+5% of the span {(span  2MHZ)

Frequency stability
kResidual FM : 50kHz p-p or less (span 1 0MHz)
2kHz p-p or less {10MHz span 2MBz)
20Hz p-p or less (span  2MHz)
Frequency drift : 300Hz/min. or less (spa§ m 2MEz, at a
congtant temperature after an hour of
warming up)

Side pband noise s ~105%4Bc/Hz (20kHz offset)

Resolution

3dB bandwidth 30Hz to 1MHz, switched at 1 -to 3 steps

i
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6dB bandwidth 2 Z200Hz, 9kHz, 120kHz
Selectivity : 15:1 {(60d4B : 36B)
Bandwidth accuracy » +20%

Marker accuracy

Normal mode : : Center frequency indication accuracy +
: span accuracy
Counter mode . : Indicated frequency x reference oscillator

accuracy £1 count (SPAN 100MEz )
{2) Amplitude Specifications

Amplitude measurement range
: ~1308Bm £o +254Bm

Scresn display range

LOG mode : 12048 (10dB/div)
¢ B0aB {104B/&iv)
: 50dB (54B/div)
: 20dB  {2dB/div)
: 10dB  {1dB/div)

LIN mode : 10div

QF mode : BGAB (10aB/4iv)

Provided the measurement range is 70dB

Linearity display

LOG mode : +2.04B/11048, #1.%4B/7088, +1.0dB/1048,
+0.24B/148
LIN mode : 5% of the fullscale

QP mode : +2,0d4B/704B, +1.048/40488 .

Reference level indication range
¢ ~109.,%dBn to +40.0d4Bm
0.715uV to 22,4V

Reference level accuracy : +9.3dB 0 to -50dBm (after automatic
~ calibration)

+0,74B  +20 to ~70dBm (after automatic
calibration)

Dynamic range
Averade noise level -~1218Bm + 1.55f(GHz)dB
{Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 04B,
frequency 1MHz or more)
Secondary, tertiary distortion
:  -704dB  -30dBm input
(Input attenuator 0dB, frequency 10MHz or
more)

o8

10 - 3 ) May 25/95
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Frequency response

Residual response

+0.5dB 106kHz to 2GHz
+1.0dB 9kHz to 2.6GHzZ
{1OG mode, input attenuator 10d4B, 20 to
300¢)

~100dBm (Input attenuator O0dR, 500
terminator, frequency 500kHz or more)

Resolution bandwidth switching accuracy:

Video filter

{3) Sweep Specifications
Sweep time
Sweep time accuracy
Trigger mode

{4} Input Specifications

Input impedance

Input connector

Maximum input level

Input attenuator

IS

+0,3dB {after automatic calibration)

1Hz to 1MHz (switched 1 to 10 steps)

30msec to 1000sec and Manual sweeping

3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

: Approx. 50Q

VSWR _ 1.5 (100kHz f  2GHz)

VSWR _ 2.0 {(9kHz _f  2.6GHz)
(Input attenuator  10d4B)

¢ N connector

+25dBm (input attenuator _304dB}
+50VDC max

0 to 5042 (108B steps)

Input attenuator switching accuracy

Detection mode

(5) Cutput Specifications
External memory function
Video output

Scund monitor output

Power supply for probes

*

+1.0dB (_2.0GHz)
+1.5d8 { 2.6GHz)
{Input attenuator 10d4B standard)

NORMAL, POSI, NEGA, SAMPLE

IC memory card
Approx. 1Vp-p, approx 750, composite

The AM and FM sound can be monitored with
an approximately 80 earphone.

£15V, 4d-pin connector

10 - 4 May 25/95
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(6)

(7)

Recorder output

GPIB data output/
Remote control

Direct plot

Printer output

Indication Specifications
Indicated items

CRT display unit

Trace

WRITE

VIEW

MAX HOLD -

AVG

Other functions

X axis apprex. -5 to +5V, output impedance
approx. 10kQ
Y axis approx., 0 to +4V, output impedance
approx., 2200

The built-in GPIB interface allows data
output and remote control.

: Also, the built-in GPIB interface allows

an output of on-screen data to the R9833
plotter t£o have a hardcopy.

The built-in GPIB interface allows

HP2225AJ to output a hard copy of
on-screen data.,

Waveforms, setting conditions, grid, label
5.% inch

Two screens of A and B

: Signal resgponse from the anazyzer is

ba

indicated at every sweeping.

The WRITE waveform contained in the
memory, or obther contents in the memory
are displaved.

Indication of the maximum signal level of
repeat swseping

Indication of the average of repeat
sweeping

Occupied bandwidth measurement/ Adjacent channel leakage power

measurement

Multi-marker measurement

10 - 5 May 25/95
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{B) General Specifications

Using ambient condition + 0 te 509¢
85%RH or less

Storage temperature range : -20 to +609¢

Power supply : Line voltage range 90 to 132VAC or
198 to 250VAC is automatically selected
internally.
48 to 6oHz
Power conzumptiocn : 220VA or less
Dimensions : Approz. 330(W) zx 177{(4) x 450(D) mm
Mass : Bpprox. 15ka

10 - & May 25/95
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10.2 R3261CN Specifications
{1) Frequency Specifications
Measurable bandwidth : 9kHz to 2,6GHz

Center frequency setting increment
: 1Bz

Center freguency indication accuracy
: (3% of the span + center freqguency ¥
reference oscillator accuracy + 20Hz)
(span _ 2MHz)
+{2% of the span + center freguency X
reference oscillator accuracy + 30kHz)
(span  2MHz)

Reference oscillator : Internal or external input {(10MHz}

Internal reference oscillator accuracy
Aging : +2 x 108 per day
+1 x 1077 per year
Temperature stability  : +5 x 1078 (from 0 to +50°C, +25°C as
a reference)

Frequency span
LIN mode : TkHz to 2.6GHz, and 0
LOG mode : 1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHzZ,

Freguency s$pan accuracy
LIN mode : #3% of the span (span 2MHzZ )
5% of the span (span __ ZMHz)

Frequency stability
Residual M

e

50kHz p-p or less (span 10MHz}

2kHz p-p or less (10MHz _ span Z2MHz)
20Hz p-p or less (span _ 2MHz)
300Hz/min. or less (span _ 2MHz, at a

constant temperature after an hour of
warming up)

Frequency drift

a0

Side band noise : ~105d8c/Hz (20kHz offset)

Resolution

3dB bandwidth 30Hz to 1MHz, switched at 1 to 3 steps

an

6dB bandwidth
Selectivity
Bandwidth accuracy

2G0Hz, 9kHz, 120kHz
15: 1 {604B : 3dB)
+20%

ed 88 pe
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(2}

Marker accuracy

Normal mode : Center fregquency indication accuracy +
span acouracy
Counter mode : Indicated freguency % reference oscillator

accuracy +1 count {(SPAN 1 00MHZ )

Amplitude Specifications

Amplitude measursment range
: =198y to +132dBu

Screen display randge

LOG mode : 120dB (104B/div)
8048 (10d4B/div)
504B  (34B/div}
20dB  {24B/div)

+ 10dB (14B/div]
LIN mode s 10div
QP mode : 80dB {104B/div)
Provided the measurement range is 70dB

26 s%  ae

Linearity display

LOG mode : £2.0dB/110dB, #1.5dB/70dB, #1.0dB/1CdB,
+0,2dB/148
LIN mode : 5% of the fullsecale

QP mode : 42,04B/70dB, +1.0d4B/404B

kReference level indication range
+0.1dBuy to +150d4Bu
1.01uV to 31.6V

Reference level accuragy : £0.3dB +110 to +40dBu {(after automatic
calibration)
+0.7d8  +130 to +404Bu (after automatic
calibration)

Dynamic range

Average noise level : -10dBu + 1.55Ff(GHz)d8
(Resolution bandwidth 300Hz, videco
bandwidth 1Hz, input attenuator 0d4B,
freguency 1MHEz or more)

Secondary, tertiary distortion

:  -70dB  -30dBm input

{Input attenuator 0d4dB, frequency 10MHz or
more)

Frequency response : 20,548 100kHz to 2GHz
+1.,54B  92kHz to 2.6GHZ
(LOG mode, input attenuator 104B, 20 to
30%C)

Residual response : +11dBuy {(Input attenuator 0d4dB, 758
terminator, freguency S00kHz or more)

10 - 8 May 25/95
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(3}

(4)

{5)

Resolution bandwidth switching accuracy:

Video filter

Sweep Specifications
Sweep time

Sﬁeep time accuracy
Trigger mode

Input Specifications

Iinput impedance

Input connector

Maximum input level

Input attenuator

a
-

°
a

+0,3dB {after automatic calibration)

1Hz to 1MHz (switched 1 to 10 steps)

: 30mgec to 1000sec and Manual sweeping

[T

'S

+a

en

T

-
-

3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

Approx. 750
VSWR 1.5 (100kHz £ 2GHz )

VSWR _ 2.0 (9kRz _ f _ 2.6GHz)
(Input attenuator _ 104B)

N connector -

+132dBp (input attenuator _ 30dB)
+50VDC max

0 to 504B (10dB steps)

Input attenuator switching accuracy

Detection node

OQutput Specifications

External memory function

Video output

Sound monitor output

Power supply for probes

Recorder output

- Q _
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

o
"

+1.,0dR (_2.0GHz)
£1.5dB ( 2.6GHz)
{Input attenuator 108B standard)

: NORMAL, POSI, NEGA, SAMPLE

.
-

'Y

IC memory card
Approx. 1Vp-p, approx 75Q, composite

The AM and FM sound can be monitored with
an approxXimately 8 earphone.

: 15V, 4-pin connector

X axis approx. -5 to +5V, output impedance
approx. 10k

Y axis approx. 0 to +4¥, ocuiput impedance
approx. 2200
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(6)

(7)

GPIR data output/
Pemote control

Direct plot

Printer ocutput

Indication Specifications
Indicated items

CRT disgplay unit

Trace

WRITE

VIEW

MaX HOLD

AVG

Other functions

wa

W

The built-in GPIB interface allows data
output and remote control.

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

The built~in GPIB interface allows

HPZ2225AJ to output a hard copy of
on~scresen data.

Waveforms, setting conditions, grid, label
5.5 inch
Two screens of A and B

Signal response from the analvzer is
indicated at every swesping.

The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

Indigation of the maximum signal level of
repeat sweeping '

Indication of the average of repeat
sweaping

Occupied bandwidth measurement/ Adjacent channel leakage power

measurement

Multi-marker measurement

10 - 10 May 25/95
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{8) General Specifications

Using ambient condition : 0 to 509
85%RH or less

Storage temperature range : -20 to +600¢

Power supply

9

Line voltage range 90 to 132VAC or
1898 to 250VAC is automatically selected

internally.

48 to 66Hz
Power consumption : 220VA or less
Dimensions s Approx. 330{(W) x 177(H} x 450(D) mm
Mass : Approx. 15kg |
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10,3 R2261D Specifications
{1) Frequency Specifications
Measurable bandwidth : 9kHz to 3.6GHz

Center frequency setiing increment
: 1Hz

Center freguency indication accuracy
¢ +(3% of the span + center frequency x
reference oscillator accuracy + Z0Hz)
(span _ 2MHz)
+{2% of the span + center frequency %
reference oscillator accuracy + 50kHz)

{span 2MHZ)
Reference oscillator : Internal or external input (10Hz)

Internal reference oscillator accuracy
Adging : +2 x 10-8 per day
. 1 % 10~/ per year
Temperature stability : 25 x 1078 (from 0 to +500C, +259C as
a reference)

Preguency span
LIN mode : TkHz to 3.€CGHz and O
LOG mode : 1y 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz,

Frequency span acouracy
LIN mode : 3% of the span {(span 2MHz )
+5% of the span {span  IMEz)

Frequency stability
Besidual FM 50kHz p-p or less (span 10MHz)
2kHz p-p or less {10MHz _ span 2MHzZ)
208z p-p or less (span 2MHZ )
Frequency drift ; 300Hz/min. or less (gpa§ m ZMHz, at a
constant temperature after an hour of

warming up)

e

Side band noise

an

_ -105dBc/Hz £ 3.0cGHz
M_MTB1§BC/HZ £  3.6GHz
{20kHz offset)

Resolution
34dB bandwidth : 30Hz to TMEz, switched 1 to 3 steps
£48 bandwidth ; 200Hz, 9kHz, 120kHz
Selectivity : 15:1 {(E0dB : 34B)
Bandwidth accuracy T £20%
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Marker accuracy
Normal mode Center frequency indication accuracy +

span accuracy

Counter mode : Indicated frequency x reference oscillator

accuracy +! count (SPAN  100MHz)

e

(2) Amplitude Specifications

Amplitude measurement range
: -1304Bm to +254Bm

Screen display range

LOG mode : 120dB (10dB/div)
s BOdB (104B/div}
:° 50dB  (54B/div)
¢ 204B  (28B/div)
: 10dB (14B/div)

LIN mode : 10div

QP mode : 80dB (104B/&iv)

Provided the measurement range is 704B

Linearity display

LOG mode : £2,0dB/1104B, +1.5dB/704B, +1.0dB/104B,
+0,2dB/1dB

LIN mode : +5% of the fullscale

QP mode : +2.08B/704B, +1.04B/404B

Reference level indication range
: ~109.94Bm to +40.0dBm
0.715uV to 22.4V

Reference level accuracy : +0.3dB 0 to -50dBm {after automatic
- calibration)
£0,7d8  +20 to ~70dBm (after automatic
calibration)

Dynamic range

Average noise level : ~121dBm + 1.55F(GHz)dB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0dB,
frequency TMHz or more)

Secondary, tertiary distortion

-7048  =30dBm input

(Input attenuator 0dB, frequency 10MHZ or
more)

Freqiency response : $0.5dB 100kHz to 2CGHz
+1.0d4dB 9kHz to 3,6GHZ
(LOG mode, input attenuator 1048, 20 to
30°¢)

Residual response : ~100dBm (Input attenuator 043, 500
terminator, frequency 500kHz or more)
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Resolution bandwidth switching accuracy
: +0,3dB {after automatic calibration)

Video filter : 1Hz to 1MHz {switched 1 to 10 steps)

{3) Bweep Specifications

Swaep tinme : 30msec to 1000sec and Manual sweeping
Sweep time accuracy 3%
Trigger mode : FREF RUN, LINE, VIDEG, EXT, TV-V, SINGLE

{4) Input Specifications

Input impedance : Approx. 500
VSWR 1.5 (100kHz £  2GHz)

VSWR 2.0 (9kHz _f  3.6GHz)
{Input attenuator  104B)

Input connector : N connector

Maximum input level : +25dBm (input attenuator  304B)
£50VEC max

Input attenuator : 0 to 504B (10dB steps)

Input attenuator switching accuracy
;21,048 ( 2.0GHz)
+1.5dB {  3.6CHz)
{Input attenuator 1048 standard)

Detection mode : NORMAL, POSI, NEGA, SAMPLE
{5) Output Specifications
External memory function : IC memory card

Video output Approx. iVp-p, approx 75{, composite

w0

Sound monitor output : The AM and FM sound can be monitored with
an approximately 8{1 earphone.

Power supply for probes 15V, 4-pin connector

X axis approx. -5 to +5V, output impedance
approx. 10k
¥ axis approx. 0 to +4V, output impedance
approx, 2200

Recorder output
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GPIB data output/ : The built-in GPIB interface allows data
Remote control output and remote control,

a%

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

Direct plot

Printer output : : The built-in GPIB interface allows
HP2225AJ to output a hard copy of
on-screen data.

(6) Indication Specifications

Indicated items Waveforms, setting conditions, grid, label

CRT display unit 5.5 inch

s

Trace : Two screens of A and B

WRITE : Signal response from the analyzer is
indicated at every sweeping.

VIEW : The WRITE waveform contained in the
memory, or other contents in the memory
are displayed.

MAX HOLD : Indication of the maximum signal level of
repeat sweeping

AVG : Indication of the average of repeat

sweeping
{(7) Other functions

Occupied bandwidth measurement/ Adjacent channel leakage power
measurement

Multi-marker measurement
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10.3 R3261D Specifications

{8) General Specifications

Using ambient conditicon :

torage temperature range :

Power supply

Power consumption

+e

Dimensions

Mass

a4

0 to 50O¢
E5%RH or less

-20 to +600¢

Line voltage range 90 to 132VAC or

198 to 250VAC is automatically selected
internally.

48 o 66Hz

220VA or less

Approg. 330(W) x 177(H) x 450(D) mm

Approx. f5kg
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10,4 R3361C Specifications
{1) Frequency Specifications
"Measurable bandwidth : 9kHz to 2.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy
: (3% of the span + center frequency x
reference oscillator accuracy + 20Hz)
(span _ 2MHz)
+(2% of the span + center frequency X
‘reference oscillator accuracy + 50kHgz)
{span ZMHz )

Reference oscillator : Internal or external input (10MHz)

Internal reference oscillater accuracy
Aging : £2 x 10-8 par day
1 g 1077 per year
£5 x 1078 (from 0 to +50°0¢, +259C as
a reference)

ve

Temperature stability

Frequency span
LIN mode : TkHz to 2.6GH2 and 0
LOG mode : 1, 2, or 3 decades of span can be selected
within the range from 10kHz to 1000MHz,

Frequency span accuraay
LIN mode ' : £3% of the span (span  2MHZ)
5% of the span (span ZMHz }
Fregquency stability
Residual FM : 50kHz p-p or less (span  10MEz)
2kHEz p-p or less (10MHz _ span 2MHZ )
20Hz p-p or less {span  2MHz)
Freguency drift ¢ 300FHz/min. or less (spaE M AMBz,; at a

constant temperature after an hour of
warming up)

Side band ncise : ~105dBc/Hz (20kHz offset)
Regolution
3dB bandwidth : 30Hz to 1MHz, switched 1 to 3 steps
64B bandwidth : 200Hz, 9kHz, 120kHz
Selectivity : 15: 1 (60dB : 3dB)
Bandwidth accuracy : +20%
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(2}

Marker accuracy

Normal mode : Center freguency indication accuracy +
gpan accuracy

Counter mode : Indicated frequency x reference osciilator
accuracy 1 count (SPAN  100MHzZ)

{Bxcepting TG mode)
Amplitude Specifications

Amplitude measurement rangs
: -130dBm to +25dBm

Screen display range
L3OG mode : 12048 {(104B/div)
: BOGE (104B/div)
: 50cB  ({54ABR/div]
s 2088 (2dB/div)
: 10dB  (1aB/div)
LIN mode : 10div
QP mode . 804B (104B/div)
Provided the measurement range is 70d4B

Linearity display

LOG mode 1 +2,04B/11048, +1.54B/70dB, #1.0d4B/104B,
+0.2dB/1dB

LIN mode » +5% of the fullscale

0P mode » +2,0dB/7048, +1.0dB/4048

Reference level indication range
2 ~109,9d8m to +40.0dBm
0.715uV to 22,4V

Reference level accuracy : +0.3dB 0 to -504Bm {after automatic
calibration)
+0,748  +20 to ~704Br (after automatic
calibration)

Dynamic range

Average noisge level : —-121dRm + 1.55f{GHz)3RB
(Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0dB,
fraquency 1MHz or more)

Secondary, tertiary distortion

: ~70dB ~30d4Bm input

{Input attenuator 0dB, freguency 10MEz or
more )

Freguency response : +0,53B 100k#Hz to 2GHz
+1.04B  9kHz to 2.6GHz
(LOG mode, input attenuator 1048, 20 to
300¢)

Residual responss z -10048Bm {Input attenuator 0aB, 50
terminator, frequency 500kHz or more)
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Resolution bandwidth switching accuracy

Video filter

{3) Sweep Specifications
Sweep time
Sweep time accuracy
Trigger mode

{4} Input Specifications

Input impedance

Input connector

Maximum input level

Input attenuator

5o

0

s

a9

sa

ae

o

+0.3dB (after automatic calibration)

1Hz to 1MHz (switched 1 to 10 steps)

30msec to 1000sec and Manual'sweeping

3%

FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

Approx. 506G
VSWR 1.5 (100kHz £  2GHz)

VSWR _ 2.0 (9kHz _ f _ 2.6GHz)
(Input attenuator _ 10dB)

N connector

+25dBm (input attenuator _ 30dB)
#50VDC max

0 to 50dB (10dB steps)

Input attenuator switching accuracy

Detection mods

-
-

+1.0dB (_2.0GHz)
+1.5dB (_2.6GHz)
{Input attenuator 104B standard)

NORMAL, POSI, NEGA, SAMPLE

(5) Tracking generator specifications

Freguency range

Output level range

Output level accuracy

Output level flatness

ea

9kHz to 2,.6CHZ

0dBm to -50dBm Setting can be done in
steps of 1dB.

+0.5%dB (30MHz, -10d4Bm, +20 to +300(C)
+0.74B (100kHz to 1.0GHz)

+1.5dB (9%kHz to 2.6GHz)
{~10dBm output)
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Output level switching accuracy
: +1.0dB (100kHz to 1.0GHz)

Output spuriousness

TG leakage 2
Qutput impedance :
Output VSWR :

+2.04B (9kHz to 2,6CHZ)
{~10dBm reference)

: Harmonics spurious level -20d4B

Non-harmonics spurious level ~ ~304B
{Output level GJdBm)

_ ~1106Bm
Approx. 50
1.5 {100kHz to 2.0GEz)

~ 2.0 (9kHz to 2,6GHz)
(AL ~-10dBm output)

Minimum resolution bandwidth

OCutput connector

{6) Output Specifications

300Hz

N-connector

External memory function: IC memory card

Video output :

Sound monitor output

Power supply for probes

Recorder output

GPIB data output/
Remote control

birect pleot

Be

Printer output z

Approx. 1Vp-p, approz. 754, composite

The AM and FM sound can be monitored with
an approximately 380 earphone.

: +15V, 4-pin connector

X axis approx. -5 to +5V, output impedance
approx. 10k
Y axis approx. O to #4V, output impedance:

approx. 2206

The built-in GPIR interface allows data
output and remote control.

2iso, the built-in GPIB interface allows
an output of cn-screen data to the R9833
plotter to have a hardcopy.

The built-in GPIB interface allows

HP22252J to output a hard copy of
on=-scrasn data.
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{7)

(8}

(9)

Indication Specifications

Indicated items

o0

CRT display unit

Trace

WRITE :
VIEW :
MAX "HOLD :
AVG :

Other functions

Occupied bandwidth measurem
measurement

Multi-marker measurement
General Specifications

Using ambient condition :

Storage temperatUre range :

Power supply s

Power consumption

Dimensions 2

Mass H

Waveforms, setting conditions, grid, label

5.5 inch

: Twe screens of A and B

Signal response from the analyzer is
indicated at every sweeping.

The WRITE waveform contained in the
memory, or other contents in the memory

are displayed.

Indication of maximum signal level during
repeated sweeping

Indication of average signal level during
repsated sweeping

ent/ Adjacent channel leakage power

0 ko 509C
85%RH or less

~-29 to +60%C

Line voltage range 90 to 132VAC or

198 to 250VAC is automatically selected
internally.

48 to 66HzZ

Z220VA or less

Approx. 330(wW) x 177(H) x 450(D) mm

Approx, 17kg
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10.5 R336iCN Specifications
{1} Frequency Specifications
Measurable bandwidth : 9kHz to 2.6GHz

Center frequency setting increment
¢ 1Hz

Center freguency indication accuracy
: +{3% of the span + center freguency x
reference oscillator accuracy + 20Hz)
{span _ 2MHz)
+(2% of the span + center freguency X
reference oscillator accuracy + 50kHz)
{span 2MHz)

Reference oscillator : Internal or external input {10MHz}

Internal reference oscillator accuracy

Aging : +2 x 1078 per day
+1 x 1077 per year
Temperature stability : x5 2 1078 (from 0 to +509¢, +25°C as

a reference)

Fraquency span
LIN mode : tkHz to 2,6GHz and 0
LOG mode + 1, 2, or 3 decades of span can be selected
within the range from 10kHz tc 1000MHz.

Frequency span accuracy
LIN mode : +3% of the span (span 2MHz )
+5% of the span {span _ 2MHz)

Fregquency stability

Residual FM : 50kHZ p-p or less (span 1 OMIiz )
2k#z p-p or less (10MHz  span  2MHz)
20Hz p-p or less (span __ 2MHz)
300Hz/min. or less (span _ 2MHz, at a
constant temperature after an hour of
warming up)

Frequency drift

L3

Side band noise : -10538c/Hz {20kHz offset)
Resolution
34dB bandwidth 1 30Hz to 1MHz, switched 17 to 3 steps
6d4B bandwidth : 200Hz, 9%Hz, 120kHz
Selectivity : 15: 1 (60dB : 3dB)
Bandwidth accuracy : +20%
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Marker accuracy
Normal mode

e

Center frequency indication accuracy +
span accuracy

Indicated frequency x reference oscillator
accuracy +1 count (SPAN 1 00MHZ)
{Excepting TC mode)

Counter mode

se

{2} Amplitude Specifications

Amplitude measurement range
: -19dBy to +1324Bu

Screen display range
LOG mode : 12048 (104B/div)
8048 (104B/div}
: 504B  (5dB/div)
: 204B  (2dB/div)
: 10dB  (1dB/div)
LIN node : 10d8iv
QP mode : 80dB (104B/div)
Provided the measurement range is 70dB

a0

Linearity display

LOG mode : £2,04B/110dB, +1.54B/704B, +1.0dB/104B,
+0,2dB/1 4B

LIN mode : 5% of the fullscale

0P mode : 22.0dB/704B, +1.0dR/404B

Reference level indication range
: +0.1d4Bu to +150dBu
1.01uvV to 31.6V

Reference level accuracy : x0.3dB +110 to +60dBu (after automatic
- calibration)

+0.7dB  +130 to +404Bu (after auiomatic
calibration)

Dynamic range

Average noise level : =10d4Bu + 1.55f(GHz)dRBR
{(Resolution bandwidth 300Hz, video
bandwidth tHz, input attenuator 04RB,
frequency 1MHZ or more)

Secondary, tertiary distortion

: ~70dB  =~30dBm input

TEnput attenuator 0dB, frequency 10MHz or
more )}

Frequency response : +0.5dB 100kHz to 2GHz
+1.5dB  9kHz to 2.6GHz
{LOG mode, input attenuator 104B, 20 to
3000

Residual response : +11dBu (Input attenuator 0dB, 758
Eérminator, frequency 500kHz or more)
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Resolution bandwidth switching accuracy
: +0.3dR (after automatic calibration)

Video filter ¢ 1Hz to 1MHz (switched 1 to 10 steps)

{3) Sweep Specifications

Sweep time : 30msec to 1000sec and Manual sweeping
Sweep time acouracy s 3%
Triguer mode + FREE RUMN, LINE, VIDEO, HEXT, TV~V, SINGLE

{4) Iaput Specifications

Input impedance : Approx. 758
VSWR 1.5 {100kHz £  2GHz)

VSWR 2.0 {9kBz §  2.6GHz)

(Inpu%ﬂattenuatorMW7165B)

Input connector : N connector

Maximum input level : +132dBu {input attenuator  30dB)
+50VDC max

Input attenuator + 0 to 5048 (104dB steps)

Input attenuator switching accuracy
: +1.08B { Z2.0GHz)
£1.5dB ( 2.6GHz)
{Input attenuator 104B standard)

Detection mode : NORMAL, POSI, HNEGA, SAMPLE
{5} Tracking generator specifications
Frequency range :+ 9kHz to 2.6GHz

105d4BUy to +55dBu Setting can be done in
steps of 1dB.

Output level range

TS

Output level accuracy : +0.538 {30MHz, +95dBu, +20 to +300C)

Cutput levael flatness : +0.7dB (100kHz to 1.0GHz)
1,548 (100kHz to 2,0CHZ)
+2,04B {9kHz to 2.6CHz)
{+25d4Bu output)
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Output level switching accuracy
: +1,06dB (100kHz to 1.0GHZ)
+2,0d8 (9kHz to 2.6GHz)
{+95dBu reference)

Harmonics spurious level  -20dB
Non-harmonics spurious level  -30dB
(Cutput level +105d4Bu)

Output spuriousness

ea

TG leakage : _ +1dBu
Cutput impedance : Approx. 758
cutput VSWR : 1.5 (100kHEz to 2.0GHz)

_ 2.0 {9kHz to 2,6GHz)

{at +954Bu output)

Minimum resolution bandwidth
: 300Hz

Output connector : N~connector
{6} Output Specifications
External memory function: IC memory card
Video output : Approx,. 1Vp-p, approx. 750, composite

Sound monitor ouiput : The AM and FM sound can be monitored with
an approximately 8 earphcne,

Power supply for probes : 15V, 4-pin connector

Recorder output’ : X axis approx. -5 to +5V, output impedance
approx. 10kf
Y axis approx. 0 to +4V, output impedance
approx. 2200

GPIB data output/ : The built-in GPIB interface allows data
Remote control output and remote control.
Direct plot : Also, the built-in GPIB interface allows

an cutput of on-screen data to the R9833
plotter to have a hardcopy.

Printer output ¢ The built-in GPIB interface allows
HPZ2225A0 to cutput a hard copy of
on—-screen data.
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{7) Indication Specifications

Indicated items : Waveforms, setting conditions, grid, label
CRT display unit ¢ 5.5 inch

Trace : Two scrsens of A and B

WRITE : Signal response from the analyzer is

indicated at every sweeping.

VIEW : The WRITE waveform contained in the
memory, or other contents in the memory
are displaved.

MAX HOLD + Indication of maximum signal level during
repeated sweeping
AVG : Indication of average signal level during

repeated swesping
{8) Other functions

Occupied bandwidth measurement/ Adjacent channel leakage power
measiremant

Multi-marker measurement
(9) General Specifications

Using ambient condition : 0 to 509
85%RH or less

Storage temperature range m2C to +609¢
Powar supply : Line voltage range 90 to 132VAC or
198 to 250VAC is automatically selected
internally.
43 to 66Hz
Power consumption : 220VA or less
Dimensions : Approx. 330{W) x 177(H) x 450(D) nm
Mass . s Approx. 17kg
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10.6 R3361D Specifications
(1) Frequency Specifications
Measurable bandwidth : 9kHz to 3.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy:
+{3% of the span + center freguency X
reference oscillator accuracy + 20Hz)
(span __ 2MHz)
+(2% of the span + center freguency X
reference ogcillator accuracy + 50kHz)
{ span 2MH2z)

Reference oscillator : Internal or external input {(10Hz)

Internal reference oscillator accuracy
Aging : +2 x 1078 per day
+1 x 1077 per year
5 % 1078 (from 0 to +500C, +25°C as
a reference)

(X}

Temperature stability

Prequency span
LIN mode : TkHz to 3.6GHz and O
LOG mode 1y 4, or 3 decades of span can be selected
within the range from t0kHg o 1000MEz.

1]

Frequency span accuracy
LIN mode L : 3% of the span (span 2MHz }
+5

%
% of the span (span  2MHz)

Frequency stability

Residual FM : 50kEz p-p or less (span 10MHZ)
ZkHz p-p or less {10MAz _ span 2MHz)
20Hz p-p or less (span 2MHz )}
390Hz/min. or less {spaﬁrm‘ZMHz, at a
constant temperature after an hour of
warming up)

Frequency drift

[

Side band noise

sw

mAw1USdBc/HZ f 3.0GHz
m_m107dBc/Hz £ 3.6GHz
(20kHz offset)

Resolution
3dB bandwidth : 30Hz to 1MHz, swiitched 1 to 3 steps
64B bandwidth : 200Hz, 9kHz, 120kHz
Selectivity : 15 1 {60dB : 248}
Bandwidth accuracy s £20%
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Marker accuracy

Normal mode : Center freqguency indication accuracy +
spah accuracy

Counter mode : Indicated frequency x reference oscillator

: accuracy *1 count (SPAN 1 G0MEz)

(Excepting TG mode)
{2) Amplitude Specifications

Amplitude measurement range
: ~-130dBm to +25dBm

Screan display range
LOG mode + 12048 {104B/div)
: B04B (104B/div)
: 50dB  (54B/div}
: 20dB (24B/div)
= 10dB  (1dB/div)
LIN mode : T0div
QP mode : 804B (10dB/div)
Provided the measurement range is 70d4B

Linearity display

LOG mode : +2.04B/11048, +1.58B/7048B, £1.0dB/104RB,
+0.24B/1dB

LIN mode 2 5% of the fullscale

0P mode : +2,0dB/7038, +1.04B/40dB

Reference level indication range
: ~109.%3d8Bm to +40.0dBm
0.715uV to 22.4V

Reference level accuracy : +0,3dRB 0 to -50dBm {after automatic
calibration)
+0,7dB  +20 to ~70dBm (after automatic
calibration)

Dynamic randge .

Average noise level 1 ~121dBm + 1,55f{GHz)dR
{Resolution bandwidth 300Hz, video
bandwidth 1Hz, input attenuator 0d4B,
frequency 1MHz or more)

Secondary, tertiary distortion

: -710dB  -30dBm input

Tinput attenuator 04B, frequency 10MHz or
more ) .

Frequency response : #0.548 (190kHz to 2CGHz)
+1.048 {%Hz to 3.6GHz)
{LOG mode, input attenuator 104B, 20 to
369¢C3

Residual response : ~100dBm {Inper attenuator 048, 300
terminator, frequency 500kEz or more)
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Resolution bandwidih switching accuracy
2 +0.3dB {after automatic calibration)

Video filter : 1Hz to 1MHz (switched 1 to 10 steps)
(3) Sweep Specifications

Sweep time 30msec to 1000sec and Manual sweeping

B

Sweep time accuracy 3%

ae

Y]

Trigger mode FREE RUN, LINE, VIDEO, EXT, TV-V, SINGLE

{4) Input Specifications

Input impedance ' : Approx. 500
' : V3WR ~ 1.5 100kHz £ 2GHz

: VSWR 2.0 SkHz _f _ 3.6GHz
Input attenuator  10dB reference

'

oo

Input connector ' : N connector
Maximum input level : +25dBm (input attenuator _ 30dB)
+50VDC max

Input attenuator 0 to 508B (104B steps)

87

Input attenuator switching accuracy
1 +1.0dB ( 2.0GHz)
£1,5dB (_3.6GHz)
Input attenuator 10d4dB standard

Detection mode : NORMAL, POSI, NEGA, SAMPLE
{5) Tracking generator specifications
Freguency range - 9kHz to 3.56GHz

OQutput level range : 0dBm to -50dBm Setting can be done in
steps of 1dB.

Qutput level accuracy : +0,5dB (30MHz, ~10dBm, +20 to +300C)

Output level flatness : x0.7dB (100kEz to 1.0CGHz}
*1.5dB {9%kHz to 2.6GHz)
+2.04dB {9kHz to 3.6GHz)
{-10d4Bm output)
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Output level switching accuracy

Output spuriocusness

TG leakage

Output impedance

Qutput VSWR

+1.048B {100kHz to 1.0GHz)
+2,04B (9%kHz to 2.6GHz)
+3.048 {9kHz to 3.6GHz)
(~10dBm reference)

Harmonics spurious level %‘—EOdB
Non-harmonics spurious level  -30dB

(Qutput level 0dBm)

-110dBmn (freguency  3.0GHz)

: _ -100dBm (frequency _ 3.6GHz)

Approx. 500

1.5 {100kHz to 2.0GHz)
_#2,0 (9kHz to 3.6GHz)
(a&t  -10dBm output)

Minimum resolution bandwidth

Output connector

{6} Output Specifications
External memory function:
Video output

Sound monitor output

Power supply for probes

Recorder output

GPIB data output/
Remote control

Direct plot

Printer output

S

-

I

'

300Hz

H~connector

C memory card
Approx. 1Vp-p, approx. 754, composite

The AM and FM sound can be monitored with
an approzimately 801 earphone,.

*15V, 4-pin connector

- X axis approx. -5 to +5V, output impedance
approx. 10kii
Y axis approx. 0 to +4V, outpu:z impedance
approx. 2200

The built-in GPIB interface allows data
cutput and remote control.

Also, the built-in GPIB interface allows
an output of on-screen data to the R9833
plotter to have a hardcopy.

The built-in GPIB interface allows

HPZ2225AJ to output a hard copy of
cn=-screen data.
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{7}

{8)

{9)

Indication Specifications

Indicated items : Waveforms, setting conditions, grid, label

CRT display unit : 5.5 inch

Trace : Two screens of A and B

WRITE : Signal response from the analyzer is
indicated at every sweeping.

VIEW : The WRITE waveform contained in the
memory, or other conterts in the memory
are displayved.

MAX HOLD : Indication of maximum signal level dGuring

. repeated sweeping
AVG ¢ Indication of average signal level during

repeated sweeping
Other functions

Gocupied bandwidth measurement/ Adjacent channel leakage power
measurement

Multi-marker measurement
General Specifications

Using ambient conditions : 0 to 509
) 85%RH or less

Storage temperature range : 20 ta +600¢

Power supply ' ¢ Line voltags range 90 to 132VAC or
198 to 250VAC is automatical}y selected
internally.
48 to 66HzZ
Power consumption : 220VA or less
Dimensions : Approx. 330(W) x 177(2) x 450(D) mm
Mass s Approx. 17kg
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10.7 R3361NK Specification

{1} Frequency specifications

Measurable bandwidth : OkHz to 2.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy

1 (2% of the span + center frequency X
reference oscillator accuracy + 20Hz)

(span & 2MHz)

(2% of the span + center freguency X
reference oascillator accuracy + 50Hz)

{span » 2MHz)

Reference oscillator : Internal or exbernal input (10MHz)

Internal reference oscillator accuracy
Aging ;12 % 10°® per day
i1 x 1077 per year

Temperature stability : 15 x 107 (from 0 to +50°C, +25°C as a reference)

Frequency span

LIN mode : 1kHz to 2.6GHz, and O

LOG nmode v 1, 2, or 3 decades of span can be selected within
the range from 10kHz to 1000MHz.

Frequency span accuracy

LIN mode : 3% of the span (span > 2MHz)
154 of the span (span $ ZMHz)

Frequency stability

Residual FM : B0kHz p-p or less (span > 10MHz)
2kHz p-p or less (10MHz 2 span > 2MHz)
20Hz p-p or less (span & 2MHz)

Frequency drift : 300Hz/min. or less (span & 2MHz, at a constant
temperature after an hour of warming up)

Side band noise + £-105%dBo/Hz {20kHz of fumet)
Resolution
3dB bandwidth ; 30Hz to 1MHz, =switched at 1 to 3 steps
6dB bandwidth ¢ 200Hz, 9kHz, 120kHz
Selectivity 515 1 (60dB ¢ 3dB)
Bandwidth accuracy : 1207
10 - 32 May 25/95
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Marker accuracy
Normal mode

Counter mode

{2} Amplitude specifications
Amplitude measurement range

Sereen display range
LOG mode

LIN mode
QP mode

Linearity display
LOG mode

LIN mode
QP mode

¢ Center frequency indication accuracy +

3pan accouracy

: Indicated frequency x reference oscillator

accuracy 1 count {span < 100MHz)
(Expect TG mode)

: -19dBy to +132dBy

: 12048 (10dB/div)

80dB (10dB/div)
50dB  (BdB/div)
20dB  (2dB/div)
1048 {1dB/div)

: 10div _
: B0dB (10dB/div)

Provided the measurement range is T70d4B.

1 12.0dB/110dB, %1.5dB/70dB, #1.0dB/10dB,

10.2dB/1dB

1 5% of ths fullscale
1 42.6dB/704B, +1.0d4B/40dB

Reference level indication range
' : +1.0dBu to +1504Bu

Reference level accuracy

Dynamic range
Average noise level

1010V to 31.6V

: 30.33R +110dBy to +60dBy (after automatic

calibration)
10.7dB  +130dBy to +80dBp (after automatic
caliibration)

i -10dBp + 1.55F(GHz)dB

(Resolution bandwidth 300Hz, video bandwidth 1Hz,
input attenuator 0dB, frequency IMHz or more)

Secondary, tertiary distortion
: £ ~70dB  -30dBm input

Frequency response

{Input attenuator 04B, frequency 10MHz or more)}

1 10.5dB  100kHz to 2GHz

+1.5dB  9kHz to 2.6GHz
(LOG mode, input attenuator 10dB, 20 to 30°C)
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10.7 R3361NK Spacifications

Reaidual response 1 & +11dBy (Input attenuator 0dB, 79a terminator,
frequency S00kHz or more)

Resolution bandwidth switehing accurscy
: 10.3dB {(after aubtomatic calibration)

Video filter 1 Iz to 1MHz (switched 1 to 10 steps)

{3) Swesp specifications

Sweep time ¢ 30msec to 1000sec and manual sweeping
Sweep time accuracy P4 3%
Trigger mode -+ FREE RUN, LINE, VIDEC, EXT, TV-V, SINGLE

(4} Input specificationsz

Input impedance : Approx. Tha
VSWR £ 1.5 (100kHz £ £ < 2GHEz)
VSWR £ 2.0 (9kHz < £ ¢ 2.60Hz)

(Input attenuator 2 10d4B)

Input connsctor : N comector

Maximum input level 1 +132dBy (input attenuator 2 30dB)
F50VDC mex

Input attenuator : 0 to 5048 {10dB steps)

Input attenuator switching accuracy
: 41.0dB (%2.0GHz}
#1.5dB (£2.6GHz)
{Input attenuator 1045 reference)

Detection mode : NORMAL, POSI, NEGA, SAMPLE

(5) Tracking generator specifications

Frequency range 1 OkHz to 2.60GHz
Output level range : 102dBe to +55dBu Setting can be done in steps of
1dB.

Cutput level accuracy + 10.5dB {30MHz, +G5dBu +20 to +307T)

Output level flatness : 3G.7dB (100kHz to 1.0GHz)
11.5dB (100kHz to 2.0GHz)
22,548 (9kHz to 2.6GHz)
{+9%dBun ocutput)
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10.7 R33G1INK Specifications

Qutput level switching accur

Output spuriousness

TG leakage
Output impedance

Output VSWR

Minimum resclution bandwidth

Qutput connector

{6) Cutput specifications
External memory function
Video ourput

Sound monitor output

Powar supply for probes

Recorder output

GPIB cdata output/
Remote control

Direct plot

Printer 6utpui

Artisan Technology Group - Quality Instrume

g
¢
{

acy

: 11.0dB (100kHz to 1.0GHz)

12.0dB (9kHz to 2.6GHz)
(+95dBy reference)

: Harmonies spurious level & -204B

Non-harmonices suprious level & -304B
(Qutput level +105dBu)

¢ ¢ +1dBy

L Approx. T9o

1.5 (100kHz te 2.0GHz)
2.0 (9kHz to 2.60GHz)
t g

(A +95dBp output)

300Hz

: N-connector

1 IC memory card
: Approx. 1Vp-p, approx T5n, composite

: The AM and FM sound can be monitored with an

approgzimately 8n earphone.

: 215V, U-pin connector

: X axis appreox. -H to +bV, ocutput impedance

approx. 10ka
Y axis approx. 0 to +4V, output impedance
approx. 22Cn

: The built~in GPIB interface allows data cutput

and remote control.

: Also, the built-in GPIB interface allouws an

output of on-screen data to the R9833 plotter to
have a hardcopy.

: The built-in GPIB interface allows

HP2225AJ0 to output a hardcopy of on-screen data.
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{7) Indication specifications

Indicated items : Waveforms, setting conditions, grid, label

CRT display unit : 5% inch

Trace : Two sereens of & and B

WRITE : 3ignal response from the analyzer is indicated at

every sweeping.

VIEW : The WRITE waveform contained in the memory, or
other contents in the memory are displayed.

¥AX HOLD : Indication of maximum signal level of during
repeated swseping.

AVg : Indication of average signal level during
repeated sweeping.

({8) Other functions
Ocoupied bandwidth measurement/Adjacent channel leskage power measurement
Multi-marker measurement

(9) General specificaﬁisns

Using ambient condition : 0 to 507
85%RH or less

Storage temperature range : -20 to 60°C

Power supply : Line voltage range 90 to 132VAC or 198 to 250VAC
is aubtomatically selected internally.
48 to BEHz
Power consumption 1 220VA or less
Dimensions : Approx. 330(W) x 177(H) x 450(D) mm
Mags | 1 Approx. 17kg
10 ~ 36 May 25/95
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10.8 R33671K Specification
(1} Freguency Specifications
¥Measurable bandwidth : GkHz to 2.6GHz

Center frequency setting increment
: 1Hz

Center frequency indication accuracy
: #(3% of the span + center frequency x
reference oscillator accuracy + 20Hz)
(span & 2MHz)
1(2% of the span + center freguency X
reference osclillater accuracy + 50Hz)
(span > 2Miz)

Reference oscillator : Internal or external input (10MHz)

Internal reference oscillator accuracy

Aging 2 32 % 107% per day
1 % 1077 per year
Tempsrature stability ¢ 15 x 107 (from 0 to +50°C, +25°C as a reference)

frequency span
LIN mode ¢ 1kHz to 2.6CHz, and O
LOG mode ¢ 1, 2, or 3 decades of span can be selected within
the range from 10kHz to 10COMHz.

Frequency span accuracy
LIN mode _ : 13% of the span (span > 2MHz)
' +5% of the span {(span £ 2MHz)

Frequency stability
Residual FM : BOkHz p-p or less (span > 10MHz)
ZkMz p-p or less (10MHz 2 span > 2MHz)
‘ . 20Hz prp or leas {span < 2MHz)
Frequency drift : 300Hz/mwin. or less (span ¢ 2MHz, at a constant
temperature after an hour of warming up)

Side band noise : 5-105dBe/Hz (20kHz offset)
Resolution
3dB bandwidth : 30Hz to 1MHz, switched at 1 to 3 sieps
6dB bandwidth  : 200Hz, OkHz, 120kHz
Selectivity : S 1%: 1 (60dB : 3dB)
Bandwidth accuracy : +20%
16 - 37 May 25/95
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Marker accuracy

Normal mods : Center frequency indicatlion accuracy +
apan accuracy
Counter mode : Indicated frequency x reference oscillator

aceuracy 11 count (span ¢ 1COMHz)
(Expect TG mode)

(2) Amplitude Specifications

Amplitude measurement range
: =130dBm to +25dBm

Screen display range

LOG mode : 120dB (104B/div)
- ¢ B0dB (10dB/div)
50dB  (5dB/div)
204B  (2dB/div)
: 10dB  (1dB/div)

LIN moge 1 i0div
QP mode : 80d4B {104B8/div)

Provided the measurement range is 70dB.

Linearity display

LOG mode P 12.048/110dB, +1.5d4B/7CaB, 11.04B/1048,
40.2d4B/1dB

LIN mode -~ 1 359 of the fullscale

QP mode : 40.2dB/70d4B, 11.04B/40d4B

Reference level Indication range
1 ~109.9dBm to +U0.0dBm
0.715uV to 22,4V

Reference level accuracy : #0.3dB (dBm to -50dBm (after automatic
calibration)
#0.7dB  +20dBm to -70dBm (after automatic
calibration)

Dynamic range
Average noise level : ~127dBm + 1.55f(GHz}dB
{Resolution bandwidth 300Hz, video bandwidth 1Ez,
input atitenuator 0dB, freguency iMHz or more)

Secondary, tertiary distortion
: £ -70dB -30dBm input
{Input attenuator 0dB, frequency 10MHz or more)

Freguency response : 10.5dB  100kHz to 2GH=z
11.53B 9kHz fo 2.6GHz
(LOG mode, inpub atienuator 10dB, 20 te 30°C)
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Residuzl response i £ ~100dBm (Input attenuator 0dB, 75y terminator,
frequency 500kHz or more)

Resolutioh bandwidth switching accuracy
: 10.3dB (after automatic calibration)

Video filter ¢ tHz Lo IMHz (switched 1 to 10 steps)

{3) Sweep Specifications

Sweep time : 30msec to 1000=sec and manual sweeping
Swesp time accuracy : % 3%
Trigger mode : FREE RUN, LINE, VIDED, EXT, TV-V, SINGLE

(4} Input Specifications

Input impedance : Approx. 50q
V3WR £ 1.5 (100kHz 2 £ < 2GHz)
VSWR £ 2.0 (9kHz ¢ f ¢ 2. 6GHz )
{Input attenuator 2 10dB)

Input connector : N connector

Maximum input level 1 +25dBm {input attenuator 2 30dB)
150VDC max

Input attenuator ¢ 0 to 5048 (10dB steps)

Input attenuator swztchlng accuracy
1 £1.0dB (£2.0GHz)
+1.5dB ($2.60GHz)
{Input atfenuator 10dB reference)

Detection mode : NORMAL, POSI, NEGA, SAMPLE

(5) ?racking generator specifiéations

Freguency range : GkHz to 2.6GHz

Output level range : OdBm to -50dBm Setting can be done in steps of
1dB.

Output level accuracy : 10.5d8 (30MHz, ~106Bm, +20 to +307C)

Output level flatness : +3.7dB (100kEz to 1.0GHz)

11.548 (SkHz to 2.6GHz)
(-10dBm output)

10
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Output level switching accuracy
. 11.0dB (100kHz to 1.0GHz)
42.0dB (9kHz to 2.6GHz)
{-10dBm refersnce)

Qutput spuriousness . Harmonics spurious level £ -20dB
Non-harmonics suprious level & -30dB
(Output level OdBm)

TG leakage 1 & ~110dBm

Qutput impedance : Approx. 50n

Qutput VSWR : £ 1.5 (100kHz to 2.0GHz}
< 2.0 (9kHz to 2.6GHz)
(At £ -10dBm output)

Minimum resolution bandwidth

1 300Hz
Output connector : N-connector
(6} Output specifications
External memory function : IC memory card
Video ourput . Approx. 1Wp-p, approx TSa, compesite
Sound monitor output . The AM and FM scund can be monitored with an

approximately 8a earphone.

Power supply for probes : 115V, H-pin connector
Recorder output . ¥ axis approx. -5 to +5V, output impedance
approx. 10ka

Y axis approx. O to +4V, output impedance
approx. 2200

GPIB data output/ : The built-in GPIB interface allows data output
Remote control and remote control.
Direct plot 1 Also, the built-in GPIB interface allows an

output of on-screen data to the R9833 plotter to
have a hardcopy.

Printer output : The bullt-in GPIB interface allows
HP2225A) to output a hardcopy of on-screen data.
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(7}

Indication specifications

Indicated items : Waveforms, setfing conditions, grid, label

.CRT display unit : 5.5 inch

Trace : Two soreens of A4 and B

WRITE : Signal response from the analyzer is indicated at

every sWesping.

VIEW : The WRITE waveform contained in the memory, or
other contents in the memory are displayed.

MAX HOLD : Indication of the maximum signal level of repeat
~ 3wWeeping.
AVG : Indication of the average of repeat sweeping

Other functions

Occupied bandwidth measurement/Ad jacent channel leakage power measurement
Multi-marksr measurement

General specifications

Using ambient c¢ondition : 0 to SO0C
B854RH or less

Storage fempersture range : -26 to 80T

Power supply | : Line voltags range 90 to 132VAC or 198 to 250VAC
. is automatically selectaed internally.
ug to 6eHz
Power consumption : PP0VA or less
Dimensicns : Approx. 330(W) x 177(H) x 450(D) mm
Mass : Approx. 17kg
16 - W1 May 25/95
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10.9 Opticns and Accessories
Option

Option 80 @ RS-232 interface
& Gated sweep function

Option 81 #® Controller function {including an edifor function of a
parallel I/0 and a serial 1/0, Standard fuhction for
R3361NK/R3361K)

@ Gated sweep function

Separate accessory

R3551  EMI preselector

R16056A Transit casse

R162114 Carring cass

ADZ2804  Front cover

A09505 Memory card (32k byte, 5 pieces)
AO9506 Memory card {128k byte, 5 pleces)
ACZ2034  Panel mount kits

A022%5  Rack mount kits {JIS)

ACZUS5  Rack mount kits (EIA)

10 - 4z2* May 25/95
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1. Operation Description

11, OPERATION DESCRIPTION
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11.1 Description of Operations
See the block diagram in Figure 11 - 1.

R3261D/3367D consists of the following blocks: 'RF?, which converts
signals of a frequency from SkHz to 3,6CGHz (89kEz to Z.6GHz in
R3261C/3361C) into IF signals with a frequency of 3.58MHz; 'IF-2/D', which
determines the resolution bandwidth and converts amplitude signals from
analog to digital; and the controller that controls the former two.

adding to the above, R3361C/CH/D has 'TC', which outputs freguency
synchronized ko the input freqguency.

(1) RF

The input signal is input to the first mixer via the input attenuator
{0dB to 5988, 10dB steps) in the RF.

The signal input in the first mixer is mized with the synthesized
signal generated by the ¥I6 synchronized oscillator of 4GHz to 7.6GHz,
and is converted to the IF signal of 4,06642GH»z. The converted signal
goes through the 4GHz bandpass filter to remove the undesirable signal
added in the first mixer, before going to the second mixer.

The 4GHz signal input in the second mixer is then mixed with phase
locked oscillator signal of 3.84GHz, converted into the secondary IF
signal of 226,42MHz, and then input to the third mizer.

In the third mixer the signal is mixed with the 200MHz signal by the
frequency reference source to be converted into tertiary IF signal.

Then the signal is input to the fourth mixer, mixed with the 30MHz
gignal frowm the frequency reference scurce, and the 3.58MHz final IF
signals are output. The final IF signal of 3.%8MHz is input to the
IF, the next stage, where the resolution bandwidth will be determined.

(2} IF*aA/D

The IF comprisges the L/C filter that determines the resolution
bandwidth in the range from 1MEz to 10kHz, the crystal filter for the
range from 3kHz to 30Hz, and the step amplifier that determines the
reference level.

Resolution bandwidth and reference level of the IF signal are
determined as it passes through the IF., The signal is then input in
the LOG amplifier in the display block.

11 - 2 May 25/95
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{3)

(4)

1.1 Description of Operations

" The signal input in the LOG amplifier is compressed, detected and

input to the A/D converter. The digital signal converted from analog
is transferred to the controller.

Controller

The controller sends necessary data from the microprocessecr to RF,
IF-A/D, and TG (for R3361C/CN/D only).

TG (For R3361C/CN/D only)
TG in R3I361C/CN/D mixes the first IF frequency of 4.066CHz and

synthesized signal of 4GHz to 7.6GHz to output the signal tra01ng the
input freguency.
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11.2 Block Diagram

11.2 Block Diagram
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'APPENDIX

- Jul 4/94
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261/3361%

SPECTRUM ANALYZER
INSTRUCTION MANUAL

A.1 List of Softkey Menus Corresponding to Panel Keys

List of Softkey Menus for Panel Keys

Softkey menus to be consecutively displayed by the corresponding panel key
are shown in the diagrams on the following pages, in the order below:

Item
number

Panel key

Remarks

(1
{2)
(3}
(4)
(5)
(6)
(7

CENTER FREQ key
FREQ SPAN key
START key

STOP key
COUPLE key

REF LEVEL key
MENU kay

FUNCTION section

Key B or key B

TRACE section

(2}

GPIB ADRS (SHIFT + LCL)} key

GPIB section

(10)
(11)
£12)

SAVE (SHIPT + RECALL) key
RECALL key
DEFINE key (SHIFT + USER) key

(13)
(14)
(15)
(16)

ON key

PEAK key

MER key

MULTI MER (SHIFT + ON} key

MARKER section

{(+7)
(18)
(19)
{20)
(21)
(22)
(23)
{24)

CAL (SHIFT + 7) key

PLOT (SHIFT + 8) key
LABEL (SHIFT + 9) kevy
MEM CD (SHIFT + 4} key
TG key

EMC (SHIFT + 1) key

M. W (SHIFT + 0) key
FPUNCTION (SHIFT + 6) key

DATA section

) . . A - 2 )
Artisan Technology Group - Quality Instrumentation ... Guaranteéd | (888) 88-SOURCE | www.artisantg.com

Jul 4/34



R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

" A.1 List of Softkey Menus Corresponding to Panel Keys

{1} Center Frequency

S T
JSIZE
CF STEP
AUTE
CFREG QRS
L LA

-1 CENTER FREQ

{2} Frequency Span

FREQ SPAN

(3) start Frequenay

,,,,, Ere e
ON/OFF

START

. ) B - 3 ) Mar 13/8¢
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2.1 List of Softkey Menus Corresponding to Panel EKeys

(4) Stop Freguency

L FREG 0FS
: o )
1o CON/ORR

+/-

(5} Couple

COUPLE RBY

o
AL AT

T

_ A - 4 Mar 13/89
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{6) Reference Level

REF LEVEL L odB/div !

8/12div

i LINEAR x 1

sy, e

4BV

§ dBuV
4By Vemf

R RS T
L ONjoFE

A~ 5 Mar 13/89
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2.1 List of Softkey Menus Corresponding to Panel Reys

(7} Menu

HENY TRIGGER . FREE RUN 1

© SIKGLE ;

;““”V’dA“"““"“l“i"“gﬁg“){i’“"““u”:
| DETECTOR i omer
POs1 :

CSKUPLE 5 : S
L ? P

P MAK
TELERE :

S i ON/OFF :
‘ SP’IEEP HURMAL P T A
... MOBE 0 SWEEP :
: R —

SWEER

CUATHR T e e
SWEEP : ¢ GRATIC :

i 0N /0FF
ioswEEp ¢ Note
CUNKPRGSE

S Bw/gRE Note?2

;..‘ |j's§ .ii-ﬂ..ﬁ—""m :
L DNJORR

: : E-“qu_““'“-”0“-"”5
1J i LOMOEE
: E

ADDRESS

©OPREV MEND

P

Notel: The menu is displaved only when the span length is less than 10k.
NoteZ: Display the devices egquipped with Option 81.
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A.1 List of Softkey Menus Corresponding to Panel Keys

(8) A2 or B

Eoa or - 1p WRITE

o AR
HAXHOLDT
e M)
Y CAVE A (B
LA sTsk
A (B) PAuSE
LALONT
DA (B) 1 TIME!
L /CONT

NORM . NGRM A (B)
........... A (B ... ON/OFF -
CORRECT
DSP LINE

.. ON/OBE
CUTRsTANTTTT
. NORM A (B

(9) GPIB Address

SHIFT

LCL

No softkey menu provided,

A~ 7 ' Mar 13/89
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A.l List of S0ftkey Menus Corresponding to Panel Xeys

{10} Save

SHIFT

o
. EXECOTE
SAVE

JITLE

RECALL

CWRITE
.. PROTECT
~ TRACE :
COAEB

(11) Recall

CRECALL

RECALL ) eypcure

Crhsts
(NORMAL

{12) User Define

SHIFT

g
....... ACTIVE

MENEER T
LACTIVE

ENTER

ST

MEMBER
AL ‘
CINITIAL

RETURN

USER

A - 8 Oct 31/91
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(13} Marker on

o NURMAL"””E F}f?
HER o
: ©UNDRYMAL : :

A MR L ONEXT MENU

. x dB
o o LEFT
FIED WK X AR
L ON/OFF | - RigHT
e 5 CUUREL/ABST

T R
. MERU

CCOUNTER 1 k2
190 Hz
108z
1 :
CRORWARD
/BACK

[ ON/OFF

DOST6 TR
L ONDRE

. ONOISE/Hz | dBn/bz
dBav/AT

LLORE

[é:}

A -9 Jul 23/%0
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a.1l List of Softkey Menus Corresponding to Panel Keys

{14} Peak Search

PEAK NEXT PK
T
| RIGHT
NEXT K
L LERT
CUUNEKT PK
L MAX/MIN

MIN

oL MENU

NEXT MIN |
PKOCONT
.. ONJOFF
UPK RANGE
L UR/RULL

LA A
. OPREV

L MENU

{15} Marker —~

LR
HER —
HXR A
MER —
. CF STEP
MER A
: NEXT : MKR— :
L MENY LMK STEP ¢
M MESTEE
H¥ STEHVH“”
WK STEP
MK STEP
CAUTO

HER—

L KENU

A~ 10 Oct 31/91
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{16) Multi-marker

et

an MKR =
GH/OFF

fHKR Yo

L ACTIVE
. HKR ;

]
1
]
:
t i
' 5
'

MKR DISP:

LOER/LOW

CNEXT i OMKR LIST
CWENE L on/fpE

L MKR LIST: PLOT 00T .
PLOT  : OVER

- PLOT Q0T :
. SEPARATE |

. PLOT DUT :
ALY

LPLOT
| CANCEL

' PREY
. HENY

_ _ A - 11 i Sep 5/90
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(17} Calibration

SHIRT
7 CAL ALL
R
SN2 S
EACH CTReLT
CATEM AT

TR STEP
L AMPTD
RB¥ .
CSHITCH
L0G :
LINEAR
AHPTD :
CMAG
HiE 7

R

LONJOFE
FRC CORR

.. ON/OFF

CUCAL CERR

L. ON/OFF

A~ 12 Jul 4/94
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A.]l List of Softkey Menus Corresponding to Panel Keys

{18) Plot

R ——
CTYRE L
CTRLeY
Lo MOBE
PLOT AR
LRORM e SIZEL
RO :
DIVISION

CLoCATION G

PEN

..{)41.;.0.'1\,,.
(AUTO/BRL

RETURN

B TVR T
ADRESBLE

. BYBCUTE |

(19) Label

SETFT

ey
LLDER BN
CAPS
LOCK OFF

..L.AB,,E.L..‘.
LEREAR

RETURN

) ) A - 13 ) Sep 5/920
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A.l List of Softkey Menus Corresponding to Panel Keys

(20) Memory Card

SHIFT

VGLUME
! o
MENG
RIS
MENY ‘
CsToRp

"{21) Tracking Generator

T6 LEVEL |

FREG CAL
CAUTO

FREQ CAL
CMANUAL

gp g

A - 14 Sep 5/90
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A.l List of Softkey Menus Corresponding to Panel Keys

(22) EMC

SHIFT

1 FIELD STR : ANTENNA | DIPOLE

LOG PERD |
TR17203

CURNTERNE
(ORE

;-..- -AE'E‘E’N&A"‘?.[-ZB-RR"B-C'%‘"”:
L CORR i ON/ORR

5”“ﬁﬁﬁﬁﬁﬁf""""'
ON/OFF

L LBVEL G

“-“?‘R‘E-éj‘“n.“”n“f
[ MERU

Note: "Note2" is displayed only when "Notei"™ is set in the MODiFY.

) . A - 15 i Sep 5/90
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2.1 List of Softkey Menus Corresponding to Panel Keys

BT
ON/OFF

op
e JMEE

fmUMT“wfwmmTﬁw“f
L JLINEA L ONJOFF G

LEVEL

; TRREVT
i MENG

CLTHITTR :
L ON/OEE

Note: “MNote2" is displayed only when "Neotel® is set in the MODIFY.

: : A - 16 _ Sep 5/90
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{(23) MEAS WINDOW

SHIFT

WiNDODW
U

CUNENT CLICATE
LOMENU X
CUTLHEATE g

o X

ALY
: , COWINDOW
NS AR smapr
WINGOW )
sTop
WINDBOW
UPPER
WINDOW
CLOWER

RETURY |

Artisan Technology Group - Quality Instrument&tion .. Guaranteed | (888) 88-SOURCE | www.artisantg.coff€P 5/90
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(24} FUNCTION

SHIFT
6 Hote 1
GBW
Y T R
Note 2

 PRINTER ¢ NORMAL

Notel: Display for only devices equipped with Option 81,
NoteZ: Display for only devices equipped with Option 80.

A -~ 18 Jul 4/94
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A.2 Glossary
IF Bandwidth

A gpectrum analyzer employs bandpass filters (BPF) to differentiate
various frequency components of the input signal. IF bandwidth is the
range of frequencies centered about the intermediate fregquency limited by
the ~3dB amplitude points. (See Figure A=l (a).) An optimum BPF
characteristics must be selected according to the sweep width and sweep
speed. The R3261/3361 spectrum analyzers optimize the BPF characteristics
based on the sweep width. In general, the narrowar the IF bandwidth is
set, the finer is the selectivity (resolution) of the spectrum. Hence,
sometimes the most narrow IF bandwidth possible is used as a measure of
the resolution of the spectrum analvzer. {Figure A-~1 (b).)

3d8 N\

;:
S
J ’ A

IF bandwidth Resolution
{a} (b

Figure A - 1 IF Bandwidth

Gain Compression

If an input signal iz greater than a certain value, the CRT display cannct
indicate the corrsct value. This causes compression of the effective
indication as the input signal is increased. This process is termed the
gain compression. Generally, the value of the level range within which
one decibel of gain compression takes place is used to indicate the input
signal range linearity.

Input Sensitivity

Input sensitivity is the minimum input signal that the spectrum analyzer
is reguired to detect.  BSensitivity is related to the noise generated by
the spectrum analyzer itself, and depends on the IF bandwidth to be used.
Generally, input sensitivity is taken as the average noise level at a
minimum IF bandwidth of the spectrum analyzer.

) . A - é9 ) Sep 5/90
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Maximum Input Level

Maximum input level ig the maximum level allowed in the input circuit of
the spectrum analyzer. The level can be varied by an input attenuator.

Residual M

Residual FM is the short-term jitter or undesired FM deviation of local
oscillators. Residual FM in a spectrum analyzer is expressed as spectrum
space of the jitter per unit time, and its symbol is p-p. This limits
measurement resolution of residual FM contained in a signal to be tested.

‘Residual Response

Regidual response is the level of spurious signal generated in the
spectrum analyzer, referenced to the input level. Residual response is
caused by a certain signal leakage, for instance, the output of local
oscillators in the spectrum analyzer. It may disturb analysis of an input
gignal of very low level.

Ouasi Peak Value Measurement

Interference noise in receiving radio waves often appears as an impulse.
Such interference noise can be obiectively represented as a function of
the peak value of the pulse. The guasi peak value is measured under some
specified conditions, including the measurement bandwidth and detection
time constant. The Japanese JRTC and international CISPR are the two
prevailing standards of this guasl peak value measurement.

Freguency Response

Generally, the term freguency response is used as a characteristic showing
relative amplitudes at different frequencies (that is, the freguency
characteristic). The frequency response of the spectrum analyzer is taken
as the frequency characteristics (flatness) at different input frequencies
in input attenuator, mixer and other units. It is expressed as % dB.

Zere Span

Zero span is one of the modes of operation of the R3261/3361 spectrum
analyzer, where sweep over a certain frequency span is not carried out.
Instead, sweep is performed on an arbitrary specified frequency, and the v
coordinate represents the time parameter.

Spurioug Signals

Spurious signals are undesired signals. They may be classified into the
following three categories by their nature:

) . . - 5
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Harmonics: Harmonics are generated by a part of the spectrum analyzer
{generally by the mixer) when an ideal non-distortion signal
iz applied to the analvzer. The level of the harmonics

represents the harmonics distortion measurement capacity of
the analyzer.

Nelghborhood signals:

Small spuricus signals generated at near frequencies to a
single pure signal applied to the spectrum analyzer.

Non—-harmonic spurious signals:

Spurious signals of a specified frequency generated by the
spectrum analyzer itself. Also termed residual response.

Noise Sidebands

The necise sidebands are usually regarded as a measure of oscillation
purity generated by oscillating equipment. In the spectrum analyzer,
local ogcillaters and phase lock loop generate noise near the spectrum
displayed on the CRT screen, reducing the analysis precision of the
analyzer, The noise sidebands means the range of analyzable bandwidth of
external signal noise, apart from the specified intrinsic side bands.
Noise side band characteristic of a spectrum analyzer is defined as
follows:

[Example]

In 1 kHz of IF bandwidth, -704B apart from the carrier frequency by

20kHz. Otherwise, the noise side band characteristic may be expressed
indirectly by the noise level, generally represented by the eneryy present
within 1Hz of the bandwidth. (Bee Figure A~2 (b).)

In the latter form, a signal of -704B within 1kHz of the bandwidth must

have lower energy in 1Hz of bandwidth, by 10 log 1Hz/lkHz [dB] = approx.
304B, Hence, in lkHz of IF bandwidth, ~100dB/Hz apart from the carrier
frequency.

- ) Sep 5
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70 dB

&8

i 1 - -

re_ZO“E}(HZ

(a)

Figure A ~ 2 MNoise Side Bands

Bandwidth Selectivity

Graphically, bandpass filter shows the attenuation characteristic of
normal Gaussian distribution, instead of the rectangular shape.
Therefore, a small signal may be concealed under the skirt of a nearby
large signal. (See Figure A~3.} Because of this, bandwidth at the
specified attenuation point needs to be specified. The ratio of 15:1
(6048 to 3dB) is used as the bandwidth selectivity for the R3261/3361
spectrum analyzer.

60 48

{a) Differentiation of
two signals of
different levels

(B} IF filter selectivity

Figure 2 -~ 3 Bandwidth Selectivity

) . . A - 22 ) Sep 5/90
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Bandwidth Accuracgy

Bandwidth accuracy is the factor representing the IF filter bandwidth
acouracy, expressed as the deviation from the nominal value of the -3dB
amplitude points. This factor little affects level measurement of normal

continuous signalis, but must be taken into consideration in noise signal
level measurement.

Bandwidth Switching Accuracy

For spectrum analysis of signals, a choice of multiple IF filters instead
of a single one is provided for optimum resolution of a given scan width.
Bandwidth switching accuracy is the maximum error in measurement that may
resuit from analysis of an identical signal, caused by switching the IF
filters and thus varving the lo0s8s.

ldf&’!‘

F
i

Figure A -~ 4 Bandwidth Switching BError

Reference Level Display Accuracy

Reference level display accuracy is the absolute accuracy of the
indication expressed in dBm, or dBu, of the reference level,; which is set

at the uppermost scale on the CRT screen. The reference level is used to -
measure the absolute level of an input signal in decibels. The reference
level setting can be done by using the IF GAIN key and the input
attenuator. ‘

) . . - Jul 4
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Refarece Level

=

Figure A - 5 Reference Level

Voltage Standing Wave Ratico (VBWR)

Voltage standing wave ratio is the ratio of voltage at a loop (maximum) to
the value at a (minimum) node in a stationary wave gystem, which is formed
by progressive and reflectad waves gensrated by the spectrum analyzer
connected to an ideal nominal impedance source. This factor can otherwise
be expressed as reflection coefficient or reflection loss.

Ses Figure A-6. If signal By sent from the transmitting party should
have been transferred to the receiving party {spectrum analyzer inlet)

without any loss caused by mismatching of impedance, etc., the received
signal Ej would be egual to Ep. Otherwise, if part of the signal is
reflected and returned to the receiving party because of mismatching, the

ratic of the reflected wave to the progressive wave is given by the formula
m o= ER/ED

where m is the reflection coefficient and Ep and E. are the voltage
levels of reflected and progressive waves, respectively. The ratio (in

decibels) of the reflected wave Ex to the progressive wave Eg is the
reflection loss.

4

Raeflection loss 20 log ER/EQ {dBR}] VSHWR

{Bg + Ep}/{Eg ~ Bp)

#

VSWR can be expressed related to reflection coefficient:
VSWR = (L + i m )/(L - | = [}

where VSWR vary from 1 to infinite. VSWR appreoaches 1 as the impedance is
equalized. '

B - 24 ) Sep 5/90
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(Signal beirng measured) Spectrun analyzer
Ep at the By at the
Lransmitiing] ~——> rheno - receiving
party party

Progressive Reflected
wave waire

Figure A -~ 6 VBWR

Spurious Response

Spurious response is the harmonic distortion generated in the input mixer
as the signal level is increased. The rangs free from spurious response
varies depending on the fundamental wave input level. In the example
shown in Figure A-7, -70dB display level corresponds to the input level of
-30dBm. If a signal of excess level is input, the input attenuator
decreases the signal to be applied to the mixer to an adequate level.

T T
-10 -Fundamenta
=20 //’}/ z/ Zad order
Display-30 flarmonics
level ~40 /
=&
-G
70 |- 70 dB f
”80 /
-84
~104 7 rd order —+—
~110 1 i Harmonics-
| L S W 2 |
-60 -40 ~20 0 +Z0 dBm
input level

Figure A - 7 Spurious Response
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Y¥YIG~-tuned Oscillator

Ag first reported by Griffiths in 1946, ferrites of garnet group
represented by Yttrium Iron Garnet {(YIG) mono crystal show electron spin
resonance at microwave frequencies, The resonance frequencies are
linearly proportional to the direct magnetic field applied. This
characteristic holds through a wide freguency band. With these
properties, precise tuning in wide frequency band is accomplished by
varying the exciting current of the electromagnet producing the magnetic
field. This type of oscillator is widelv employved as the local sweep
generator in spectrum analvzers or automaiic microwave frequency counters
made by ADVANTEST.

. ) A - 26 ) Sep 5/90
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A.3 Level Conversion Table

dBm/50%, dBm/753, Vras, W/300R, dBu, dBv conversion tabla
dBa/734 gy dBa/50C di u Vras ®/506
fsﬁﬂBﬁ e — lw
7 = SVrms L S00n
+20¢dBn ~{— +10dBY — 13048 p - L
+20dbm b 100
T 3 " L. B0l
#]0(‘85‘& e OdBV i 12038# I~ [V¥ros -
+10d8m L 10a
T F _ k- 500aVres L 5ok
0dBa —— -1068 - 1108 L .
{ldBs — F- fall
T i = L 500 ¥
~{0dba —— ~2048Y — 100462 — {00aVras T
~10dBa — — 100 24
1" ' r : t— Slm¥rms L 50U
~20dBm ~— ~J0dBV b= S0¢8u - 2
~20d8n — 1Bl
T " X L Sul
~30dBm - ~d0dBY — 80484 — |0n¥cas r
: ~30dBe - Y
bl . » o SaVrms L 50604
~40dRg —+— -30d8Y 7 — T0dB Lo L
' ~40cBa — — 1000k
T " " L 500k
~50d8n —- ~60dBY I~ 60dB . laVros i
~50dBm - L 1OnW
T i~ = 300 ¢ Vrms . 5ol
~B0dBm — -~ T0dBY 5043 2 L L
~60dim — — 10#
~70dBa ~— -8048Y . g0 u
fodBa . A0aBs 100 ¥ras 0dBV = 1Vrms
~T0dBm - _
L " =0 tras 0dBp = TuVrms
o N 04Bm = 1mwW
~80dBn —-— ~90dBY b IR 2 L R = 50Q
: -80dBa -
-30dBe —- -100dBY wes 20dB £ — 1QsVros

Figure 3 -~ 8 Level Conversion Table
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ALPHABETICAL INDEX

[2]
IV/nGHz output terminal csae..

[A]

A~KE&Y sovcssevconsvaconcocnaa
AC couple casvsccscosnsssvosa
ADJ ssevecssassvcsononcacesas
AM Signal seescvscssssovsassae
ASCII format .ceessessesossss
ATT o icsvoosnnnsoonsacsnnasse
AUTO ..ccososnoonosnescsnnonna
AVERAGING Mode sesccsncosnsne
ACCEESOLIeS svssnssnsscccncsna
Active BArker c.eescsosssecoes
Active tIr8ce savsceccsssesnco
Adjust Channel Leakage Power
Measurement ....ccoococasssn
Antenna Correction Function .
Arrangement of PID 36 pin
connector terminal .sococsnsas
Arrangement of Pin Connector.
Arrangement of SIC 25 pin
D~-sub connector terminal ..
attenuation .s.ccesvsacssscasaa
Audic MONitoOr s.cesssscscnsss
Audio Monitor FUNCLion cseses.
AULO FUNCEIioN s.sssvosooccsns
Average Power (Pave) (dBm) ..

[B]

B-KeV savsacrnoncsssnrocaasna
BLANE Mode osvaoasescessoancaes
Back space key ssecsosccvcssos
Bandwidth ACCUZACY ssssrssvas
Bandwidth Selectivity .coceese
Bandwidth Switching Accuracy.
Basic Operations scssscavasancs
Before Turning This Analvyzer

or PEEBEDE L PR RO GO D AR

Binary format ..csevessoanons

I -1 ) M
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[cl

2 -5 CENTER FREQUENCY K&V cessncoe
CF STEP STZE souwsvosssoscsssas
COUPLE K2Y s sosnscnesnsoncane
CRT display ceosevcscoassesnnsoe

- 3 Calibration Function ..eceesos
- 2 Carrier Frequency { ) soscooas
- 122 Cautions on Memory Card eows.
-5 Center Frequency csssesssasses

- 29 Changing the Active Maker ...
16 Channel Selection Command ...
- 17 Channal Setup Command .ceoses
- 34 Channel Setup Function ...es.
-3 Character sesssssscsaensasons
-~ 53 CheCk ccacsoosnsvossonosssssoe
- 53 Checking AcCessories seesesse

Cleaning s.+caonsecssnssssona
122 Connector for AC POWEL eaesves
117 Constant 1085 scassccccussans

Controller cesasesssscescssene

e b
HEE

4 - 141 Controller outpu® terminal

4 - 140 (Option) ceoccoscosssnononass
Cocling £an .uscesssscosasssss

4 ~ 140 Counter Mode .eesvossconsasces

5 - 11 CoupPle suvaomssssonsscnoasens

4 -~ 29

9 - 4 D]

9 - 17

6 - 15 DATA SeCtiOn ceswssveascnnacs
AB/G1V senssveavsononosanacas
DEFINE KeY sovsanavsnssccosse
DISPLAY UNIT .cs0ssss00acnace

2 - 3 DRIVE 1AMD soaessacnssnsnncass

4 - 33 Data Input Function .esessose

Z2 -4 Data Knob savsccesssssssssses

A - 23 Belimiters acosessavensocoase

A - 22 delta X c.vasavsssassscsccsse

A - 23 delta ¥ savsocovcccscsonsanse

3 -7 delta Markes s.sesesescecanse
Description of Operations ... 1

- & Detectol csscsssssevosssnsasae
8 - 29 DLAgnCSiS consosssssasssssnse

Display Line coceseoosoosonns
Display Lineg ieeecsooncenness
Displaying the List ...:s0000
Dynamic RANGS soncossosnsossns

ST R 00 R WO W B s G e R RO
!
[=3)
[ 3]

E S KN
¥
'
o=

- 19
~ 21
-~ 19
- 21
47
- 47
- 39
- 24
- 26

- 83
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(el

BJECT bUutton cssscsocsauansscs
EMC FuUnctiof seescscesssasnes
EXAMPLES OF MEASUREMENTS ...
Envirconmental Conditions s.as.
Erasing the Marker cc..eassone
External tridger «sosssecsvasas

[F]

FM Wave csscossscsscnssnsnsoesa
FREQ CAL AUTO .issessssnsocas
FREQ QOFFSET sccecessassssanss
FREQUENCY SPAN kXeV sesosesone
FUNCTION Section ..scesnasess
Freguency OFFSEL swonwonovanos
Freguency ResSpoONsSe .ocsaseswss
Frequency SPan ssoscesussoens
Front Panel s.sscessssannasas

FUSE sooansnsossanssevostnansss

[G]

GO or NG Judgment Function ..
GPIB .vssnsseassnncansvasonnss
GPIR Bus Line Configuration .
GPIB Connector Pin
Configuration ecsecsassasosseas
GPIB Interface Functions ....
GPIB Remote Programming .....
GPIB Remote Programming ...
GPIB S52CtiON sacasscavsesnono
GPIB address sebbing ceseosse
GPIB code savvwocavsvsoassssnas
GPIB Cc0de socsvcaonsassosasas
GPIB command sosecsscsssvsass

GPIB connector as.snssscsssvsos
Gain Compression ssesseassasas
Gated Sweep Function ..eceeus
Gated sweep control terminal.
GlOSSATY cesvoussvussosssoonss
Graticule .esssasscovonsssncna
Ground terminal ..csevescsssa

{E]

High-speed/Normal RECALL

MOGE wonseesvnscsonssncannsa

™o b O PO

b S T S S U N T N S R

~1 d e

FOT - N R R R S T L QY- S, R

RO Sl

110
11

11
20

136
19
30

82

{11

IF Bandwidth .csevsussassscan
IF monitor outpub terminal
(Option) wessasvassssssssaoa
INPUT connecCtolr csassesssscsas
INTENSITY control sessoassesns
Indication of installed
OptIiONS scasswsassscosnnscsnss
Initial Setting {Parameter) .
Initializatlon sesecncasennss
Initializing the Memory Card.
Input csesccsessssnassnscassae
Input Attenuator sececvesseos
Input Format (Listener) cese.
Tnput Sensitivity seso0sasssns
Input/output selector switch.
Inputting Signal c.sesssossos
Inserting and Removing Memory
Card secsnossssasarnsansnssnoe

insertion lOSS cacssvessnsnoce
[L]

LCL K@Y wssascisssssscsasssan
LINEAR Mode .ccsnsssessscssss
Label Function .cecesceccsssas
Level Convaersion Table sesese
Life of Back-up Battery sa.es
Limit Line Function cessesses
Limit Voltadge Value sowcsssae
List of Softkey Ment ssss00s0
List of Softkey Menu A or B .
List of SBoftkey Menu
Calibration ssssssscsssossoe
List of Softkey Menu Center
Frequenty sssscscosnasassssaa
List of Softkey Menu Couple .
List of Softkey Menu EMC ....
List of Boftkey Menu
Preguency SPAn cs-ssansanvssoe
Ligt of Softkey Menu GPIR
BAdresSs seecesvsssascsnsanca
List of Softkey Menu Label ..
List of Softkey Menu MEAS
WINDOW .s.v.nws0s0nsssoscwsacs
List of Softkey Menu MKR ve
List of Softkey Menu Marker
L
List of BSoftkey Menu Memory

CArd ssconmsncoosssroansnonnoa

I - 2
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2 - 2
2 - 6
3 -4
3 - 4
4 - 700
3 -3
4-16
7 - 22
A - 19
2 -5
3 -2
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5 -9
2 -3
4 - 20
4 - 93
A - 27%
4 - 97
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List of Softkey Menu
Multi-marker
List of Softkey Menu
of the CH Rey
List of Softkey Menu ON .oeo.
List of Softkey Menu OPTION .
List of Softkey Menu PIlot ...
List of Softkey Menu Recall .
List of Softkey Menu
Reference Level
List of Softkey Menu SHIFT

* ON csvecasvsoscnsncansonse
List of Softkey Menu SHIFT

+ 7 sscavscsssccsccnancsonna
List of Softkey Menu SHIPT

+ 8
List
+ 9
List of Softkey Menu SHIFT
4 tasasscvsauccasssacocsse
List of Softkey Menu SHIPT

*+ 1 sessscnccascssscencaseso
List of Softkey Menu SHIFT

+ 0 eccocssusscnncssasossnaa
List of Softkey Menu SHIFT

+ 0 siasnensencosescseassacs
List of Softkey Menu SHIFT

+ LCL scesassscccassnssosnes
List of Softkey Menu SHIFT

+ RECALL coocesocsacocncsnss
List of Softkey Menu SHIFT

+ USER suscowssvosonnonsacnse
List of Softkey Menu Save ...
List of Softkey Menu Start
FIrequUency esesscssscosencosa
List of Softkey Menu Stop
Frequency
List of Softkev Menu TG ...
List of Softkey Menu
Tracking Generator
List of Softkey Menu User
Define cowsscrsvasosanscnsans
List of Softkey Menus .esssw.
Listener
Low Output Level
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MARKER S2Ction cosccsssoscsoss
MARKER Section Functions
MAX HOLD Mode
MENG K€Y svcevscasscosnsansas
MIN SEARCH
MKR

Marker
Marker
Marker
Marker
Maximum Inpuf Level .ceevcosoe
Maximum input level cicoesose
Measuring Function ceosvsevnee
Measuring Window .ssssecsocese
Measuring the Deviation
Memory Card Function sacaeseo
Memory card insertion slot ..
Menu -
Moving the Multi-marker
Multi-marker
Muiti-marker
Multi-marker List
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NEXT MIN
NEXT PEAK LEFT .couwovaonocssen
NEXT PEAK MAX & MIN ..vvecewns
NEXT PEAK RIGHT s.ucecccacsnsna
NEXT PEAK SEARCH
NORMALIZE Mode
Names of Parts of Memory

Card
Nolse Level Measurement
Noise Sidebands
Hoise/Hz Mode
Normal Marker Frequency .....
Normal marker

4V ATCHEBDDD DR B DR A

R R NN R ]

9@ 00 B ReR e L

B D PPERSEOGEDDIE D DO
LRI B
4B A EI BB B EEa o

RN I TN A Y

B OO D ED SRR e DD

OBW woocooconcavossosnnsnssans
OFF K@Y swosovnsossvsvsscasnssnn
OFFSET FREQ
ON key
Occupied Bandwidth
Measurement
Cutput Format (Talker)
Ovaerview

4B DB E RSO D DB RD

L R N R T ]

LU I TR R S

* 422093

FHEP DR RS DDA BB AR DS B DR

I -3

- 38
- 34

- 46

- 38
- 53
- 51
~ 50
20

- 106
- 102

- 95

- 23
- 671
- 53
~ 53
~ 63

Q%%ﬁ-&th-&-&w:ﬁhﬂh%hN%Nh%M
t

-~ 46
~ 45
- 45
45
~ 44
- 35

L A A
i

-~ 96
- 16
21
- 42
- 38
- 53

EE - N
i

- 120

RIS N R
H
w

i
§

120
25

~J
H

May 25/95

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



R3261 /3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

ALPHABETICAL INDEX

[P} Remote Prodramting cseoescesse 7 — 1
Replacing the Babiery eseeses. 4 — 98
PARALLEL I/0 (Option) cccenns - Residual FM .oossessccsssssae A — 20
PEAK SERRCH c:scssscssossoses - 44 Residual ReSponsSe .essesceses A = 20
PEAK K@Y covcsascsncnaccesscss - Resolution Band Width cseeses 4 — 13
PHONE JAcCK cosescsssscsncassns - FipPle socsvesescssncssvaraas 2 — 11

PK CONT senssonscoaasssnnsacs
POWER switCh .scssonmsncsacosuae
PRESENT K&V csoncescancscasns
PRESET K€Y wcocooassssvssnsss
PROBE POWER .occo0ocvscsosconne
Pass bandwidth {(3dB} ..ecs0e-
Peak Power (Ppeak) socavaente
Peak 5e2arch csssescsescsssanas
Plot Output Function .csceconsa
Plotter Output Conditions ...
Plotter Pens cssssoscssvsusaa
Plotting the Marker List ...
Power Cable s.ss0seswsaconsns
Power Supply Conditions ssas-»
Power—0n ssesaccssesssesssansna
Programming Examples .cesasss
Programming eXamples .vsovss0
Pulse Modulation Wave .zacase
Pulse Width ( ) soewsccecsoss

(5]

]
W L B s DO b s U1
y

SAVE KEY scoavscossoesvsassue
- 2 SERIAL 1I/0 {(Option} sossescss
- 10 SHIPT key cavcessensssntansss
- 15 SPECIFICATIONS ssceccsonconac |
SR scssaesssscsavssssnssnssca
- 89 558 PHASE NOISE
~ 89 characteristics acecssscasses
= 92  GSTART K2Y ccocvsscascassosasa
~ 64  STOP KEY wssswsvsnansessosnas
- 8 SWEEP 1AmMD ccesconccccssssaas
- 6 SWEP ssvceosonvssssassncasssss
~ 3 Save Function sscstvsvsssssosa
~ 126 Saving into Memory Card «.<s.
- 23 Service Request sissssssscass
- 14 Signal Track Mode seessescase
- 15 Single Marker ssevescscsconse
Softkey menu display section.
(21 SOFLK@YS covenvussassaassaanscs
B0UNd sssascscsssncesvonnanse
= 113 Span Modes socsvscssscsssasons
20 Specification of Memcry Card.
SpUrious RESPONSEe sossvasesse
irl Spurious Signals ceeescoescas
Start Freduenty scecesssssssa

~ OB
t
[FV R VE R &1 I P

[ R R O Y - SN - SR A C A LR 6 i G R % DL A T - S R
i
N
.

QF Measurement secosssesssss o
Quasi Peak Value Measurement,

= o
i
R T I~ SC N N i SN S S N R - SIS AU
i
]
=]

R3261/3361 Block Diagram se.. 11 - 4 3tatus BYLeS ..esccasscvesascs - 3
R33BINE/3361K ssvenmssnsvnnee 2 = 1 Stepd keV soescrescnssennsosss - 4
BBW cscosvsvoenassonssesanssans 4 = 13 Stop Fredguaencies scccsssssess - 10
RECALL k@Y cvessevcunssannsass £ — 3 Stop Frequency csscescsoanses - 10
REF OFFSET suesesssvssvcsanss & = 21 SEOTrAUE worsasasonsasnsssssoa - 5
REFERENCE LEVEL keV ssassswas 2 — 3 Storing Softkey Menu scescwnss - 101
REMOTE 1aMD svsovsvssvassncas 4 — 3 SwaeD MOGE sossssssnsosossssa - 25
RS~232 Port Setting .assessse. 4 — 137 Sweep TIMS sovsnvsnsosscossss - 15
Rear Panel .v.ccsosccsosassnses £ = O

Recall FUnction s.sseecsessse 4 =~ 80

Recalling Softkey Menu ..sc.. 4 - 101

Reference Level s.easewsasses 4 = 18

Reference Level Display

ACCUTACY svsvossncessoansass A = 23
Reference freguency signal
input/outpit terminal .oss560 2 = 5
Registering the

Multi-marker soeeesavasscsas 4 — 59
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R3261/3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

ALPHABETICAL INDEX

(Tl

TG FregqUency esccsscsesoassna
TG Level svsasssncosonsocnons
TG OFF csoveunsscsnacacssssss
TG OUTPUT Cconnector csiscsoess
TG K€Y wssnssnssnnsanasossnsa
TRACE Section .cesscosscancae
TRACE Section Funchbions sosas
Talker seonccossvsscocsocssna
Ten key sasescascscsssssoccos
Terminal for ouputting write
waveform to X-Y¥ recorder ...
Terminal for ouputting write
waveform to X-Y recorder ...
Terminal to external CRT

display, videc plotier s.ces
Time ResSpPONsSe cssosssascccosas
Trace Mode svsossanssssnsasse
Trace dabd scecesovvossssosocas
Tracking Generator ceceessoss
Tracking Generator Function .
TraNSPOLE s ocnsonassnncocssas
TriGUer sascomossscascassesonn
Turning this Analyzer O eeee

[}

User channel setup command ..
User Define Function .c:eecsoa
USER key 4B RE B IT B RS TS DDD DD R B

Unit Key -vocesssssssosencsan
User-Defined FUnNction swessoss

[V]

VBW sennvrncscassosscsssnssan

VIDEQ Output (Option) secesas
VIEW MOde wesovensesconconnsa
VEWR scswnuvcnasnsnancosecsssa
Video Band Width sovcscessssa
Voltage Standing Wave Ratio .

[W]

WINDOW MEASUREMENT .ocncesasnos
WRITE Mode cacwwvemnanssnosso
Warm-UD suvcoaosssccsscanncsa
Window Setbting sosseasssssnca

Lo oadm ™ B U~ b 1 b
i
[i%)

- 118 X dB Down

YIiG~tuned

ERCIRS B2 ST AT T N Y A Y
i
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Zerc Bpan

A
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93]
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i
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- 14
- 27
- 28
- 109

- 23

[ S B N BN« JN o
f

- 14

- 33
24
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~ 24

e =S T S 4
i

-~ 1086
33

B g i e
)

- 102

I - 5%

[%]
[¥}
Cscillator seoescoeos

[z1]

VO LD LD LB EDEE DGR D

4 - 42
A - 26
A - 20
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R3261 /3361
SPECTRUM ANALYZER
INSTRUCTION MANUAL

EXTERNAL VIEW

EXTERNAL VIEW

® R3261C EXTERNAL VIEW vocosececssuocesncasnacssosvacsoscossansonas EXTI
R3261CN EXTERNAL VIEW c.ocoessscenccsscscsvsnscnnsocnssnscsssssaona EXT2
R3261D EXTERNAL VIEW aooccoscavoasocncessaonnsssesosesessscnsananse EXT3
R3361C. EXTERNAL VIEW cvococosccssssocesnsnsanacnsssnsesoscsoossan EXT4
R3361CN EXTERNAL VIEW coecseoccsnsonccsoocsscsvssnssasasosncsanssce EXTS
R3361D EXTERNAL VIEW osceccosseccssncosssnsconssocasacssosnossanse EXTH
R3361K EXTERNAL VIEW ..ccesuvacoessssssecesncsasncsocncsasnsssnsne HXTT
R3361NK EXTERNAL VIEW cocsososcssnssassessssannsnocanooscsasnacsanse HXTS

® R3261C FRONT VIEW scsocsocsocsscooacocnnnnsccoossnsosssssansossns EXTY
R3261CN FRONT VIEW cocnveasvsesosasnocccunsansnmnononnconnsocsoansase HXTIO
R3261D FRONT VIEW socecovcosoccivasoosccoannnacossnennosnnsoesosoas EXTII
R3361C FRONT VIEW +veccsossacaoncocevnansnosssoosonanasssussosasss EXTT2
R3361CN FRONT VIEW .onscocossoconmonanasnosaasnnnensssosncassscnse EXTI3
R3361D PRONT VIEW wocecsvcvsnsonososccnssccsscosnsonasvnssnocnasooca EXTT4
R3361K FRONT VIEW sacucesossssssassossscsnossonoonsssenanncnsnnsse EXTIS
R3I361NK FRONT VIEW .0sc00co00s00asvsacososesscsasnsansnsnssennasans EXTIE

& }??3261/3363 SERIES REAR VIEW (Standard) L R L T I T EXT17
E3261/3367 SERIES REAR VIEW {When option is installed) cecveesssnes EXTI8
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R3I261/3381
SPECTRUM  ANALYZER

1 General

1 Generzal

1.1 Testing Equipment

Equipment 1o be used for the performance test is listed in Table 1. The cables needed are listed in

Table 2. »
Table 1 Test Equipment
Test Required Parformancs Recommended {
Equipment Equipment g
Synthesized Fraguency (1o 3.5 GHz Advantest
Signal Generator Output Level c+10 dBmto -30 dBm R4z282
Qutput Impedance  : 500
AM Modutation . 100 Mz with 30% Modulation
(or external modulation)
Low Distorion Frequency (1.8 GHz Advantest
Signal Generation Output Level :-19dBm R4262
{or synthesized Qutput Impedanca CEOQ +L..PF.
signal generator
with low pass Second Harmonic _
filter} Frequency »60dB or less for-10dBm output
RF Powear Metar Frequency (1o 3.6 GHz Generic
Sensitivity ©+20 dBm to -50 dBm
(E0.2 dB
Attenuator Frequency S0 B0 MHz Generic
Attenuation 19 dB step 0o 1i0dB
©1dB siep 0t 11 dB
Stability S10dB +0.2dB
SidB 0 c40.02dB
Low-Frequency Fragquency SO0 Hz Generic
Generator Cuiput Level 1 Vp-p
Frequency Generic
Comparator E
Frequency Stability 2% 1079 Advantest
Standard TR3110

Artisan Technology Group - Quality Instrumentation 1.. Guaranteed | (888) 88-SOURCE | www.artisantg.Comi 4 «



R3261/3361
SPECTRUM  ANALYZER

1 General

Table 2 Cables & Adapeers Required

Model

Stock No,

Remarks

{Coanecung Cable
(BMC-BNO)

MI-02

DCB-FFO386

E Product Mame

Connecting Cable
{(SMA-SMA)

ADLOUZ

N-BNC Conversion
Adapter

JUG-2014/0

JCF-AFO01Ex03

N-SMA Conversion
Adapter

1.2 Calibration

Self-calibration is an important factor for the high performance spectrum analyzer.
Let the system warm up for 30 minutes and then start the self-calibration performance test.
Self- calibration is started by the following keystrokes.

SHIFT

CAL ALL

(SOFT KEY 1)

The calibralion should be made on the foliowing items:

(1) INPUT ATTENUATOR

(2 1" STEP AMP

3) RBW SWITCHING
(4) LOG LINEARITY
(5} AMPLITUDE MAG
(6) TG TRACKING

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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2 Testing CAL Signals

2 Testing CAL Signals

The CAL signal frequency accuracy is same as that of the reference oscillator because the
CAL signal is phase-locked to the reference oscillator.

+2x108/day
+1xX10-%year

@ Presetand then set spectrum analyzer to the following settings.

CENTER FREQ : 30MHz
FREQ SPAN ; 2MHz
RBW ;o 300kHz
dB/div : 1dB
REFLEVEL : -15dBm

@ Enter a 30MHz, -20.0dBm signal from an external signal generator to the system.
€) Adjust the REF LEVEL so that the spectrumt of the signal appears at the center of the screen.

Remove the cable that is connecied (o the external signal generator. Make the CAL SIG (at -20.0dBm)
appear on the screen,

SHIFT T11CAL BIG
ON/QFE

SOFTKEY &)

Artisan Technology Group - Quality Instrumentation ... Buaranteed | (888) 88-SOURCE | www.artisantg.géras 25/90



SPECTRUM

R3261/3361

ANALY

{ZER

2 Testing CAL Signals

® Check that the difference is within +0.3dB between the levels of the signal at the input
from S0 and the CAL SIG. If not, make adjusiments according to the chapter 5.
“ADJUSTMENTS” in maintenance manual.

High-stability S6

ThroT DUTPHT
? O
L. L] ]
(R32E1/3361) (R4262) -20d8m
oMz
90 0dBa Note : Use the power meter to calibrate the SG level
’ to be -20.0dBm at the end of cable, then enter
ibinto R3261/3361.
CAL
REF -15.4 dBe ATT 1% o3 A.viewg B wiite
148/ ; SR . CAL ALL
MER
PEL : 79,8564
189 Kz 9.381 ‘ [mm
e T AN
-4 EACH
TF
o — +0.3dB or less
0L ~38.9E dBe—— | CAL 516 '
: IR 0% F
B R /s o 3—CAL BIG Level
B T rrg cone g
iy / . : UFj,/~-/ G Level
L e e
SHP / :
34 ms : CAL CORR
CENTER 39,8804 Wiy SPAN B.AEE wHe R OFF

Artisan Technology Group - Quality Instrumentation ... Guarantéeed | (888) 88-SOURCE | www.artisantg.com
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3 Test Using Internal Signal

3 Test Using Internal Signal

3.1 Testing Noise Sideband

[%rocsduﬁ

® From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ :  OMHz
FREQ SPAN ¢ 40kHz
ATT : 0dB
YVBW : 10Hz
EBW : 300Hz

®@ Read the peak level of the zero spectrum using the marker.

@ Setthe spectrum analyzer as follows:

REFLEVEL : -50dBm
Read the average left end level of the noise waveform as it appears on the screen.

® Obuain the noise sideband {with 20kHz offset) from the levels determined in s'teps @ and @ above.
The formula used is:

resuit of @ put into XdB
result of @ put inte YdB
IY1-1X1-23dBe/Hz = -105dBe/Hz

REF ~30 .0 b ATT 0 gA f_write B hlank
10dB/ i

[l .
i
iy

A

Center
of noise

A

CENTER O Hz SPAN 40.00 kHz

Artisan Technology Group - Quality Instrumentation .{ Guaranteed | (888) 88-SOURCE | www.artisantg.odial 4/94
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SPECTRUM

3 Test Using Internal Signal

3.2 Testing Frequency Drift

D Preset and then set the spectrum analyzer to the following settings:

CENTER FREQ ¢ OMHz

FREQ SPAN : 1kHz

Confirm that the drift of the zero spectrum as measured for one minuts is within 300Hz.

REF .0 dia

A view B _view

1GaB/

A7T 10 0B

&

R

i

LENTER O Hz

SPAN 1.000 kHz

Artisan Technology Group - Quality Instrumentation ... Guaranl%ed | (888) 88-SOURCE | www.artisantg.com
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3 Test Using Internal Signal

3.3 Testing Resclution Bandwidth (3dB bandwidth)

@ Preset and then set the spectrum analyzer to the following setiings:

CENTER FREQ D 30MHz
FREQ SPAN T 2ZMHz
RBW :- i1MHz
REFLEVEL : -18dBm
dB/div : 1dB
CAL S1G o ON

@ setihe spectrum analyzer as follows:

PEAX
AMER

By turming the data knob counierclockwise, move the marker to such 2 positon as to give a 3dB
difference between the two points indicated by the marker,

REF ~4B.0 dBm ATT 10 4B A write B_blank
idB/
L My
B 354 | KHa
. JEUTS s
1
— 3dB V4 5

- ] \
i MHz
vBY / \
§ HHz
5P /
30ms
CENTER 30.000 MHz SPAN 2.000 HHz

@ Set the spectrum analyzer as follows:

LHMER

® By wrming the data knob counterclockwise, move the marker to such a position as to give a 0.0dB
difference berween the two points indicaied by the marker,

Cont'd
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3 Test Using Internal Signal

- : A writ Af
?;gg/ 18.0 dha ATT 1D o8 A write B_blank /,
L R /
8341 kiz
T U )]
Pl h,

" / . \
v / \
{ Mz
Sip /
CENTER 30,000 K2 SPAN 2,000 Mz

® Confirm that the fmqueﬁcy diffzrence, Af, is within £20% of the set value.

(@) Check for 300kHz and 3%Hz resolution bandwidths by performing steps @ through ® above. Table
3 lists the span values most suutable 10 each resofution bandwidth. If the test resuit falls out of the

specification, make adustments in accordance with the chapter 5. "ADJUSTMENTS” in
maintenance manual.

Table 3 Relaiionship Between Resclution Bandwidth and Span

REBW [Hz] iM 300k | 3k

FREQ SPAN [Hz] M 00k | 5k

i _ ) kA _ Mar 26/90
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3 Test Using Internal Signal

3.4 Testing Selectivity of Resolution Bandwidth

Procedure;

@ From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ T 30Mi:
FREQ SPAN r SMH2
EBW : IMHz
VBW : 18kHz
ATT : 0dB
REFLEVEL 0 -20dBm
CAL §SIG : ON

@ Setthe spectrum analyzer as follows:

PEAK
AMER

® By tumning the data knob coumerc[ock@ise, move the marker to such a position as to give a 6048
difference between the two points indicated by the marker.

%EQB;Z‘%.G REL) AIT 0 4B A_view B_blank
~ o : ‘
| o /h\q HRR
4 MER o P “-1.921 MHHz
-1.921 Kiz r ~68.85 4B
L 7 R SH U SRR |
R A N R W 60dB
FAN .i\\
REY . ?l o, P \”E - F
i Hilz i ‘ : : I ;
118 e : L -
o ke R
SEP : _ _ : :
58 ms : .
CENTER 39,8840 M SPAN 5.8¢ KHz

Set the spectrum analyzer as follows;

AMKR

Coni'd
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3 Test Using Internal Bignal

® By murning the data knob counterclockwise, move the marker 1o such a position as to give a 0.0dB
difference perween the two poinis indicated by the marker,

REF -24.90 dBw 10 % dh A_view B_blank
1860/ N
o 4 HER
A4 MER ' o 3643 MHr ¢ af
3,643 MHz "‘-‘;E}‘l? 4B
. ‘\ -
iy
|
L ‘i\
;o Vool
26§ - :
bz / ; Q
i Kty i
5¥F | \
3% as !
UERTLR 30, 00d M4y SFAN 5084 MHy

® The 604B bandwidth of the IF filter is given as the frequency difference, Af, between the two points.
Coaﬁrmﬂ that the ratio of this value w the value obtained in the resolution bandwidth test is 15:7 or less.

@ Check for 300kHz and 3kHz reselution bandwidths by performing steps @ through ® above. Table
4 shows the refaiionship berween resolution bandwidth and FREQ SPAN.  If the tesi result falls out
of the specification, make adjustrrents according 1o the chapter 5. “ADJUSTMENTS” in
malnlenancs manual.

Table 4 Setngs for Resolution Bandwidih Selectivity Test

RBEW[Hz] 1M 300k 3k

FREGSPAN [He] 5M HM 50k

YBW Hz] 16k 10k 1k

Artisan Technology Group - Quality Instrumentation ... Guaranteizg | (888) 88-SOURCE | www.artisantg.com Jul 4/94
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3 Test Using Internal Signal

3.5 Testing Stability of QP Bandwidth

The QF value measurement is for measuring the pulse characteristic noise. Various constants
i1z this measurement are defined values in the CISPR Standards as shown in Table 5.

Table 5 CISPR Standards for QP Value Measurement Basic Characteristic

Measuringband | 6dB bandwidth i};}zﬁﬁg time gﬁz};ﬁfg i b g:;?:;écai time
10kHz to 150kHz 200Hz 45ms 500ms 160ms
150kHz to 30M¥Hz Ok Hz Ims 160ms 160ms

30MIiz to 1GHz 120kHz Ims 5560ms 100ms

[%mmdu@

(3 From the preset condition, set the spectrum analyzer as foilows:

CENTER FREQ ¢ 30MHz
FREQ SPAN T 200kHz
REFLEVEL : -18dBm
dBR/div T 2dB/

QP BW o 120kHz (64B)
CAL SiG 0 ON

@ Setthe spectrum analyzer as follows:

PEAK
AMER

@ By turning the data knob counterclockwise, move the marker to such a position as to give a 6dB
difference between the two points indicated by the marker.

REF ~18.0 ofn ATT 10 08 A write 8 blank
2dB/
B > o'
h_p8.B ) Kz
jEAN1) [Hia}

6dB /] Y

RBW
120 kiz \
VEi
100 kHz
SWP
30 ms
CENTER 30 0000 #Hz SPAN 200.0G kHz

Coni’d
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3 Test Using Internal Signul

Set the spectrum analyzer as follows:

AMER

® By mrning the data knob counterciockwise, move the marker to such a position as to give a 0.0dB
difference between the two points indicaied by the marker,

REF -18 0 d8n ATT 40 0B A_srite Bhlank
208/
i s
7.1 Kz
- TIGEES S
Y
X
/ -
. o

RoY
120 kHz

VoY

100 kHz
SHP

50 as
CENTER 30 000G MHz

SPAN 2000 khHz

Aaf

Confirm that the frequency difference, Af, hetween the points is within 110kHz to

130kt =,

@ Check for 9kHz and 200Hz (P bandwidths by performing steps @ 10 ® above. Table 6 shows the
relationships between QF bandwidth, FREQ SPAN and sweap tme.

Table € 3ewing for the QP Bandwidth Stability Test

0P bandwidth 120k Hz 9kHz  {200Hz
FREQ SPAN 200k Hz 2WiHz | 2kHz
Bweeyp tima S0ms 10Cms | 2sec

Artisan Technology Group - Quality Instrumentation ... Guaraniééd | (888) 88-SOURCE | www.artisantg.com Jnl 4/94
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3 Test Using Internal Signal

3.6 Testing Stability of Marker Indication (In normal mode)

@ocsdurg

(D From the preset condition, set the spectrum analyzer as {follows:

CENTER FREQ ;o 30MH:z
FREQ SPAN 1 20MHz
CAL SIG : ON
MARKER : PEAK

(@ Confirm that the marker indication is within 30MHz =1.05MHz.

@ Setthe spectrm analyzer as follows:

FREQ SPAN o 1OMHz
MARKER 1 PEAK

Confirm that the marker indication is within 30MHz +0.55MHz

® Serthe specmum analyzer as follows:

FREQ SPAN r 2ZMHz
MARKER : PEAK

® Confirm that the marker indicator is within 30MHz 0. 16MHz.

Artisan Technology Group - Quality Instrumentation ..Lléuaranteed | (888) 88-SOURCE | www.artisantg.ci};Inz’%r 46/90
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3 Test Using Internal Signal

3.7 Testing Stability of Marker Indication (In counter mode}

@ From the preset conditon, set the specirum analyzer as follows:

CENTER FREQ o 30MHz

FREQ SPAM o 1kH=

AL SIG o O

MARKEER ¢ PEAX
COUNTER

RESOLUTION o 1Hz

@ Confirm that the marker indication is within 30MHz + 1Hz.

Artisan Technology Group - Quality Instrumentation ... Guarahtbed | (888) 88-SOURCE | www.artisantg.com  Jul 4/94
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3 Test Using Internal Signal

3.8 Testing Average Noise Level

Procedure

® From the preset condition, set the spectrum analyzer as follows:

ATT : 0dB

REFLEVEL : -T0dBm

RBW . 1MHz

VBW : 1kHz

STARTFREQ . BCMH:z

STOP FREQ . 3600MHz (2600MHz for R3261C/R3361C)

@ Atcompletion of the sweep, sef the spectrum analyzer as follows:

--------

Pressthe [PEAK ] 1MER—1{ .59 MKRM keys.
CT .

SPAN © 1kHz

RBW o 300H=

VBW : 1kHz

@ Confirm that the noise level at the frequency, in GHz, determined in step @ above is
-121dBm 4+ 1 55f[GHz] or less.

Artisan Technology Group - Quality Instrumentation .1 Guaranteed | (888) 88-SOURCE | www.artisantg.céﬁ&ll 4/94
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3 Test Using Internal Signal

3.9 Testing Hesidual Response

iProcedure]

@ From the preset condition, sei the spectrum analyzer as follows:

CENTER FREQ © 250MHz
SPAN C S00MHz
RBW o 30kHz
VBW © 1kHz
ATT 4B
REFLEVEL o -50dBm

@ Confirm that there is no residual spirious when no connection is made 1o the input terminal of the
specirum analyzer.

@ Confirm that there is no residual spurious when the frequency is changed up to 3.6GHz
{2.6GHz for R3261C/R33810) with the CENTHEE FREQ sef to 500MHz,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com Jat 44
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3 Test Using Internal Signal

3.10 Testing Switchover Stability of Resolution Bandwidth

® From the preset condition, set the spectrum analyzer as follows:

CENTER FREQ T 30MHz
‘FRE(Q) SPAN o 500kHz
REW ;0 300kHz
REFLEVEL ¢ -15dBm
dn/div : 1dB/
CAL SIG 1 ON

@ whilke changing the resolution bandwidih from 1MHz to 30Hz, confirm that the peak level of each
spectrim is within:0.3dB of the level at 300kHz resolution bandwidth. Table 7 shows that
relationship between bandwidth and FREQ SPAN. If the test result falls out of the specification, make
adjustments according to the chapter 5. “ADJUSTMENTS” in maintenance manual.

Table - 7 Relationship Between Resolution Bandwidth and FREQ SPAN

RBW {Hz| IM 300k | 100k |30k 10k 3k Ik 300 100

FREQ SPAN [Hz] M 300k | 200k {50k 20k Sk 2k ik 1k

Artisan Technology Group - Quality Instrumentation ... &daranteed | (888) 88-SOURCE | www.artisantg.comfu1 4/94
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4 Testng Using Measuring Equipment

4 Testing Using Measuring Equipment

4.1 Testing Stability of Reference Oscillator

E@cadur’%

@ Setthe REF INT QUT/EXT IN switch on the rear pane! of the spectrum analyzer to INT OUT.
Connect frequency standard 10 REF socket on spectnum analyzer through a frequency comparator,

OO0 OO0 g@

// |

|
(R3261/3361 Rean)

REF

EXTTRIG
2

&

SE

T e
ZM oW

) SLGHAL [HPHT

O REF INPUT

Frequency comparator

HITPET

9

Freguency standard

(TR3110)

@ Confirm that the reading on the frequency comparatoris 2 x 10_8 or less.

Cont'd
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4 Testing Using Measuring Equipment

4.2 Testing Stability of Center Frequency

@ Eromthe preset condition, set the spectrum analyzer as follows:

CENTER FREQ : 30MHz
FREQ SPAN : 20MHz

Input a 30MHz, -10dBm signal-generated signal to the spectrum analyzer. The signal generator must
have stability of 2 x 10” or betrer.

® Confirm that the peak of the spectrum is within 24 50kHz (0.2 div). of the screen center.

Sat the spectum analyzer to the following settings, and confirm that the pesition of the spectrum peak
is gtiil within the specification.

Table 8 FREQ SPAN and Center Frequency Stability

FREQ SPAN 20MHz 1OMHz 2MHz 1 kHz
Specification +450kHz +250kHz +60kHz +30Hz
(£0.2div} (+0.2div) (+0.3div) (£0.3div)
IR

High-stability §G

INPUT
JETPET
Q O
1 i ' L4
(13261/336 )T (R4262)

Cont’d
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4 Tesgng Using Measuring Equipment

REF 0.0 dBm

ATT 10

48

A write §_hlank

i/

v

]

S

CENTER 30.000 MHz

SPAN 2.G00 MHz

Artisan Technology Group - Quality Instrumentation ... Guaraﬁfréed | (888) 88-SOURCE | www.artisantg.com
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4 Testing Using Measuring Equipment

4.3 Testing Stability of Frequency Span
_rcedur

@ rrom the preset condition, set the spectrum analyzer as follows:

CENTER FREQ © IGHz
¥REQ SPAN : 2GHz

@ Input to the spectrum analyzer a 2GHz, -10dBm signal from an external signal generator.

High-stability §6

[KPUT
DUTPHT
» O
T
(R3261/3361) T (R4262)

©) Adjust the CENTER FREQ so that the zero spectrum is at the left end of the scale.

@ Confirm that the difference between the 2GHz spectrum and the right scale end is within 0.3 div.
{(within £3%). If not, make adjustments according 10 the chaptu 5 “ADJUSTMENTS” in
maintenance manual.

Cont’d
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4 Testing Using Measuring Equipment

REF 0.0 dBw &7 40 48 p_write 8 Dlank
1948/

—_—e——t e () 3d3iv (23%) or less

CENTER 1.0000 8H2 SPAN 2000 HHz

Set the spectrum analyzer as follows:

CENTER FREQ . SMHz
FREQ SPAN © o 10MHz

Adiust the CENTER FREQ so that the peak of the zero specirum i3 at the left end of the scale.

D Input a 10MHz, -10dBm signul from an exiemnal signal generawr 10 the spectrum analyzer. Confirm
that the difference between the 10MHz spectrum and the right end of the scale is within 0.3 div.
(3%). If not, make adjustnents according w the chapter 5. “ADJUSTMENTS” in maintenance
manual.

® Setthe spectram analyzer 1o the following solings:

CEMTER FREQ N ¥ 2
FREQ SPAN T IbHz

Then input a 2MHz, -10dBm signal from an external signal geneator to the specirum analyzer,
Confirm that the difference between the 2MHz specirum and the rght end of the scale is within £0.5
div, (35%). 1f not, make adiustments according 10 the Ci{apter 5 CADJUSTMENTS” in
maintenance manual,

. . . s . - 2
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4 Testing Using Measuring Equipment

4.4 Testing LOG Linearity

@ From the preset condition, set the spectrum anzlyzer as follows:

CENTERFREQ = : 30MHz
SPAN : ZMHz

RBW : 300kHz
REF LEVEL : ~10dBm
dB/div ¢ 1dB/div

@ Connecia signal generator (o the specirum analyzer through an external attenuaior.

High-stability S$6

-

IKPUT
ouTP LT
> (f
3 £ '
(R3261/3361) T (R4262)

O O

External attenuator

@ Input a 30MHz, - 10dBm signal from the signal generator 1o the spectrum analyzer,

@ Adjust the output level of the signal generator so that the spectrum peaks at -10dBm when the
attenuator 1s set 10 0dB,

® Confirm that the deviation in peak level as read on the screen is within £0.2dB (£0.2div) while the
attenuator setting is incremenited by 1dB.

Cont’d
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4 Tesring Using Measuring Equipment

REF -10.0 dBm Y 40 43 A write B blank
idp/ R

ﬂ Y ‘]/ +0.2dB or
T\ less

AW

300 kH

vy !

109 kHz i

5iP i

50 ms

CENTER 30.005 Hiz SPAM 2000 Mz

® Serthe specirum analyzer 10 the bllowing seitings:

dB/div T 1dB/
SPAN : 50kHz
REW : lkHz

@ Adiast the outpus leve! of the signal generawr 50 that the spectrurn peaks at -15dBm when the
atenuator 1s set o OdB.

® Confirm that the deviation in peak level as read on the screen is within 1dB (0. 1 div) while the
attenuaior seting is meremenied by 1048,

@ Confirm that the spectrum peaks at -30dBm £1, 3dB when the atienuator 1§ set 1o 70d4B. If not, make
adjustmenis according 1o the chapter 5 “ADJUSTMENTS” in maintenance manual.

Coar’d
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4 Testing Using Measuring Equipment

REF -10.0 dBm ATT 40 dB A write B _blank
i0ds/

\

i/
i i |
A8 Y%

1 kHz

VB'Ff 3 i ﬂn ‘W X |ﬁNlﬂ T IAi‘l'n 4 +,1 SdB

Wy l +1. or less
Whlﬁ AR LA

ms
CENTER 30.00000 MHz SPAN 50.0 kHz

Set the spectrum analyzer to the {ollowing seitings:

CENTER FRE(G : S50MHz
FREQ SPAN : 1kHz
REW ¢ 30H2
ATT : -10dBm
12div display

(D Inpeta 50MHz, -10dBm signal from the signal generator to the spectrurn analyzer.

{2 Adjust the ouipui level of the signal generator so thai the spectrum peaks at -10dBm when the
attenuator is set 10 0dB,

(3 Confirm that the spectrum peaks ar -120dBm +2dB when the attenuator is set to 110dB.

Cont'd
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4 Testing Using Measuring Equipment

BEF ~30.0 o8n ATT O oB A write B_hlank
idn/

/
AR
AR

mEAmEE L

Y
vgg & ;
i0 Hz - +24B or less.
S?‘*”ﬁ " il L A }
CENTER 50 000030 HHy SPAH 1 00 KMz
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4 Testing Using Measuring Egquipment

4.5 Testing LIN Linearity

[Procedure;

D Setthe spectrm analyzer as foilows from the preset condition.

CENTER FREQ : o 30MHz
SPAN oy 2MHz
REBW © 100kHz
REFLEVEL : -10dBm
LINEAR DISPLAY MODE

@ Connecta signal generator to the spectrum analyzer through an external attenuator.

High-stability S@

e GUTPUT

T I

|- -
(RE)‘ZG1/3351)Ewwj , (R4262)

O O

External attenuvator

@ serthe signal generator so that it puts out a 30MHz, -10dBm signal.

Adjust the output level of the signal generator so that the spectrum peaks at the uppermost scale on the
screen. :

® Using the marker, read the peak level of the spectrum.
® Set the attenuator to 6d3, and read the peak level of the spectrum using the marker.

@ Obuin the LIN linarity from the values determined in steps ® and ® above. Confirm that the LIN
linearity thus obtained is 100+5%.

LIN linearity (%) = [ (value in step ® - value in step ®/2)/value in step @] X100

If the linearity is out of specification, make adjustments according 1o the chapter 5. “ADJUSTMENTS”
in maintenance manual.
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4 Testing Using Measuring Equipment

4.6 Testing Stability of Reference Level

E rocedurg]

(D From the preset conditon, se: the spsoirum analyzer as follows:

CENTER FREQ : 30MHz
FREQ SPAN T DxHez
ATT _ c 10dB
REFLEVEL o OdBm

@ Input a 30MHz, 0dBm signal from a signal generator through an external attenuator to

the spectrum analyzer.

g High-stability GSG

DUTPLT

N i

| R I b .
(RIZ61/5361) 0dBm (R4262) LAI—J

Note : Use the power meter to calibrate the 5G e yel b 1 o .
I , . . . External attenuator
to be O0dBm al the snd of cable, then enter it

into R3ZH1/3367

(3 Setthe atienuator 1o OB, and read the peak level of the input waveform using the marker, Confirm
368 of the REF LEVEL setung.

that ihiis level jg within 3

Cong’d
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R3Z61/3361

SEECTRUM

ANALYZER

4 Testng Using Measuring Equipment

REF 0.0 tBm 17 10 48 A wpit
iy A _Write B blank
|| ok
30 D0P0RL T HHZ
-6.15] dBsl
RBH . 1 ifh
i
100 Hz W
VY
100 Hz |
SwP

5
CENTER 30.000000 MHz

SPA 500 kHz

\ 0.3 dB or less to the
setting value.,

@ Change the REF LEVEL and attenuator settings as shown in Table 9 and confirm that the deviation
from each seiting is within £0.3dRB. If not, make adjustments according to the chapter 5.
“ADJUSTMENTS” in maintenance manual.

Table 9 REF LEVEL and External Attenuator Settings

REF LEVEL [4Bm] -10 -20 -30 -40 -50 -60 ~7O
xternal atlenuator [d13) 0 10 20 30 40 50 60 70
Specifications [dB] 0.3
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4 Testng Using Measuring Equipment

4.7 Testing Stability of Input Atftenuator Changeover

@© Input a S0MHz, -10dBm signal from a signal generator to the spectrum analyzer through an external
attenuaror set 1o 40dB.

High-stability SG

THPUT
5 ouTPUT
- !
- (R3281/3361}L’“—J (R4262)

O Of

Externai attenusator

@ From the preset condition, set the spacirum analyzer as follows:

CENTER FREQ : o SDMHz
FREQ SPAN o 10kHz
RBW : 3kHz
ATT : o 1dB
dB/div o B/
REFLEVEL : -43dBm

©) Adjust the output level of the signal generator so that the spectrum peaks at the cenier of the screen.

@ Set the external attenuator to 30dB, and set the spectrum analyzer to the following
sottings:
ATT ;o zodB

REFLEVEL :  -35dBm

Then econfirm that the difference between the current indication and the indication
for the 1048 atéenuation is with £1.04B.

Cont'd
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4 Testing Using Measuring Eguipment

ATT 10 o8B A write B_blank

REF -45.0 dAn
108/

\\
=

e
\

NEAINER

CENTER 50.00000 MHz

\\ SPAN 10.00 kHz
hY

ATT setling,

Lw ATT: 104B

® Change the ATT, external attenvator and REF LEVEL settings as shown in Table  10. Confirm
that the stability of the input attenuator changeoveris within + 1.0dB of the 10dB

+1.0dB or less

\\\\Hw~ ATT: 2048

Table 10 Testing Stability of input Attenuator Changeover
ATT [dB] 10 20 30 40 50
External attenuator [dB}] 40 30 20 10 0
REF LEVEL [dBm] =45 -35 -25 -15 -3
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4 Testng Using Measuring Equipment

4.8 Testing Frequency Response

;gocedura

@ Serthe spectrumn analyzer as follows from the preset condition:

ATT : 10dB
dB/div : ian/
CENTER FREQ : 1GHz
SPAN ;. 2GHz
REFLEVEL ;. -15d4Bm

@ Input a signal of -20dBm at & frequency of between 100kHz and 2GHz to the R3261/3361
and confirm that the deviation as read on the screen for each frequency is within
£0.5d8, '

High-stability 5@

ERPUT JuTPUT
O 0

L

[
(R3261/’3361)L~'“J }/SMA-SMAcable (R4262)

Note - Use the power meter to calibrate the SG level
at the end ol cable, then enter i inte R3261/3361.

@ Setthe spectrim analyzer Lo the following settings:

START FREQ) © OMHz
STOP FREQ D 8.6QHz (2.600Hz for R3261C/R33610)

@ Input to the RA261/3361 .a signal of -20dBm at a frequency between 9kHz and 3.6GHz
(2.6GHz for R3261C/R33610), and confirm that the deviation as read on the sereen for

each frequency is within +1dB.

Coni’d
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4 Testing Using easuring Equipment

- REF 136 die
1dB/

RE¥

i ¥Hz
YBF

i MHz
SEP

5% ms

ATT 14 4B A writezm B_write

H

TRACE 4

WRITE
A

-1 V1ER

-t BLAKK

.

B

TN L

et it

= ﬁAX HOLD
A

CENTER &.8800 GHe

SPAR 3009 HHz

Confirm that the
deviation for each
frequency is within
+0.5dB
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4 Testing Using Measuring Equipment

4.9 Testing Spurious Response

[Proc edmﬂ

D From the presei condition, set the specmum anaiyzer as follows:

CENTER FRE L SOO0MHz
FREQ SPAN © 1000MHz,
REF LEVEL - 19dBm
RBW © 1MUz
VBW . 10KHz
ATT . QdB

@ Inputasignal of -10dBm from & low-distortion signal generator to the spectrum analyzer.

A signal from a signal generator with a low-pass filter capable of reducing the level of the
second harmonics by a least 60dB will also work,

High-stability SG

TRPUT
. QUTPUT
{
L4
(R3261/3361) (R4262)
SMA-SMA cable b SMA-SMA cable
L.PF

@ Change the output frequency of the low-distortion signat generator from 10MHz (o 500MHz and

confirm that the signal level of the second harmonics is lower than that of the reference waveform by
at least 50dB{eguivalent to 70dB for -30dBm input).

Cont’d
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4 Testng Using Measuring Equipment

For low-distortion signal generator frequencies of S00MHz or over, change the setting of the spectrum

analyzer as shown in Table

Frequency [MHz]
SG

1L

Tabie 11 CENTER FREQ AND SPAN for Dynamic Range Test

R3261C/D R3361C/D Set

CENTER FREQ [GHz]

SPAN [GHz]

10 to 500

0.5

500 to 1000

1.5

1000 to 1500 (1300)

=
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4 Testing Using Measuring Equipment

Procedurg

4.10 Testing Stability of Sweep Time

@ Input 2 30MHz, -5dBm, amplitude-modulated signal (100Hz, 30% modulation) from the signal
generator 1o the spectrum analyzer.

(R3261/3361

High-stabiiity S8

l

ENPUT
aw 1n QUTPUT
C) G O
| - 1
)L““i (R4262) T
T
i

©[©

%

p 3

Low frequency
signal generator

iy

CENTER FREQD ¢ 30MHz
SPAN . OkHz
RRW T 30kHz
dB/div © 3dBE
TRICGER o YIDEO
SWEEP TIME © o 50ms

@ From the preset condition, set the spectrum analyzer as follows:

@ Confirm that there are 5 cycles £3/20 cycles { £1. Sms, £0.3div.) of the amplitude-modulated

waveform on the screen.

Cont'd
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4 Testing Using Measuring Equipment

?Eg/ﬂ.ﬂ dim AT 10 B A_view B_blsnk

+1.5ms (Z3%) or less

REW
V38 KHz

10 kHz
5P
30 ms

CENTER 30.000000 MHz SPAN 0.000 kHz
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4 Testing Using Measuring Equipment

4.11 Testing Stability of TG Output Level (For R3361C/I) only)

FProcedure]

@ Resetand then set the spectrum anaiyzer (R3361C/D only) to the following settings:

CENTER FREDQ + 30MH=z
FREQ SPAN : OHz
TG o ON
TG LEVEL o -10dBm

@ Connect an RF power meler (o the spectrum analyzer at the TG OUTPUT o measure the TG output
level, Confirm that the TG ouiput level is - 1043 #0.34B. If not, make adjustments according 10
the chapter 5. “ADJUSTMENTS” in maintenance manual.

RF power meter

[T
BUTP YT :
e Q© 4
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4 Testing Using Measuring Equipment

4.12 Testing TG Frequency Response (for R3361C/D only)

IProcedure

@ Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

CENTER FREQ : 30MH=z
rREQ SPAN i OHz
TG . ON
TG LEVEL : -10dBm

@ Connect an RF power meter with the spectrum analyzer at the TG cutput.

@ Confirm that the TG output level is £0.7dB for the output level in CENTER FREQ of
30MHz when the CENTER FREQ of the R3361C/D is changed in a range of 100kHz to
1.0GHz. :

fF power meter

pUTPUT '
e © 5

{R3361) '

—8[ ]

@ Confirm that the TG output level is 2:1.56dB for the output level in CENTER FREQ of
30MHz when the CENTER FREQ of the R3361C/b is changed in a range of SkHz to

2.6GHaz.
® Confirm that the TG cutput level is = 2.0dB for the output level in CENTER FREQ of

30MHz when the CENTER FREQ of the R33610/D is changed in a range of 9kHz fo
3.6GHz.

a9 Jul 4/84
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4 Testing Using Measuring Equipmeny

" 4.13 Testing Stability of TG Output Level Changeover (For R3361C/D only)

]Erocadur%

(1 Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

CENTEZR FREQ © SOMHz
FREG SPAN o QHz
TG : ON
TG LEVEL c -10dBm

@ Connect an RF power meter (o the spectrum analyzer to measurs the TG outpat level.
@ Setthe TG LEVEL t0-15dBm, and take reading on power meter.
@) Confirm that the differsnce between the readings of sieps@and@above is SdB=1dB.

(5 Forarange from 0dBm 1o -50dBm of the TG output level, test according to Table  12.

Table 12 Siability of TG outpat Level Changeover

TG LEVEL [dBm! 0 -5 -i0 -18 -20 25 -3¢ -35 -40 45 -50
Gutput level differsnes at +16 1 +5 G -5 -10 -i5 -20 -25 -30 -35 -40
-10dBm setting 1 +1 1 +1 *+1 +1 1 +1 *1 +1

®) Perform steps @ 10 ® for 1. 5GHz and 3.0GHz center frequencies. The deviations for 1.5GHz and
3.0GHz must be within £2dE and +3dB respectively.
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4 Testing Using Measuring Equipment

4.14 Testing Output Spurious (For R3361C/D only)

\Procedure]

@ Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

CENTER FREQ : 30MHz
FREQ SPAN : 0OHz
TG : ON

TG LEVEL : 0dBm

@ Connect an external spectrum analyzer to the R3361C/D at the TG CUTPUT.

uTPUT
@)

(R3361)

EXTERNAL SPECTRUM ANALYZER

//

®@ Change the ceater frequency 1o up to 3.6GHz for the R3361D, or 2.6GHz for the R3361C, and confirm
that the harmonics spurious is lower than the basic waveform by at least -20dBc and that the

non-harmonics spurious is fower by at least -30dBc,
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4.15 Testing TG Leak (For R3361C/D only)

iPToceduﬁg

Reset and then set the spectrum analyzer (R3361C/D only) to the following settings:

REF LEVEL © -B0dBm
SWP TIME © o B0zec
REW - 100Hz
VRW : 1Hz
ATT : 0dB

TG o ON

TG LEVEL - (dBm

@ Execute the TG FREQ CAL (AUTO) to compensate for any tracking error. Make no connection to
the INPUT or T0 QUTPUT connector, '

@ Confirm that TC leak is not move than -1 10dBm for up to 3GHz, and not more than -100dBm for up o
3.6GH:z.

REF ~BD.0 dBm ATT D dB A write B_blank
1048/
TG leakage
|

gz ‘\fﬂ«&a' U' N k‘ nla | Add

i ooy Ca 4 Y R
Rﬂ'#) .
VégL 2 Ncise level
i Hr (for TG OFF)
Lyp

CENTER 1.3000 GHz SPAN 3600 Wz
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5 Test Report
5 Test Report
The test report form for the spectrum analyzer is given below.
R3261C/D R3361C/D Test Repert
Item Specification Measurement
1. CALsignal test
1. CALsignallevel -20dBm 1. 0.3dB dBm
2. Testusing CAL signals
1. Noige side band Z20kHz offset -105dBc/Hz dBc/Hz
Z. Frequency drift : 300Hz/min
3. Stability of ERBW 1Mz +20% %
resolution
bandwidth (248 REW 300kHyz ' A
bandwidth)
BBW 3kHz %
4. Resolution BRW IMHz 15:1
bandwidth
selectivity (60dB: | HBW 300kHz
dB)
RBW 3kHz
5. QF bandwidth QP 120kHz 116kHz to 130kHz kHz
stability (8dB
bandwidth) GP 9kHz 8kHz to 10kHz kHz
LP 200H: 170Hz to 220Hz Hz
6. Markerindication | gpan 20Mr; +1.05MHz . MHz
stability {normal
mode) SPAN 10MHz + 550kHz kHz
SPAN 2MH:2 T 180kHz kfz
7. Marker indication | SPAN 20Hz + iz Hz
stability (counter mode)
8. Average noise level -121dBm + 1.55f dBm
9. Residual response -100dBm dBm
10. Switchover stability of reselution +0.3dB dB
bandwidth

Jul 4/94
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5 Test Report
R3261 0/ R3381C/D Test Report (Cont'd)
Ttem Hpecification Measurement
Test Using measuring equipment
1. Beference oscillator stability +2x 1038 %10
2. Centerirequency | SPAN 20MHz + 460k Hz kHz
stability
SPANW 10MHz T 250kHz kHz
SBPAN ZMHz +60kHz kHz
SPAN 1kHz +50Hz Hz
3. Frequency span SPAN 2GHz + 3% %
stability
SPAN 10MH= + 3% %
SPAN 2MHz + 5% %
&, L.0OG lnearity +0.24B/1dB 4B
£1.04B/10dB dB
+1.5453/70dB dB
+2.648B/110dB dB
5. LiIN linearity 1 5% of Full Scale B
6. Reference level REF +0.3dB dB
stability 0dBm to -50dBm
REF +0.7d8 dBs
-80dBm t0-704Bm '
7. Enput attenustor changeover stability +1.0dE dB
8. Freguency response | 1o0kHz to 2GHz +0 5dR aB i
GhHe to 3 8GH +1dB dB
9. Spurious response | -104Bm INPUT -50d3e dBe
10. Sweep tims stability 4 3% %
11, TGoutput level stability 1548 dB
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5 Test Report

R3261C/D R3361C/D Test Report (Cont'd)

Ttem Bpecification Measurement
12. TG output 100kHzto IGHz | +0.7dB dB
frequency response
9kHzto 2.6GHz +1.5dB dB
9kHz to 3.6GHz +2.0dB 4B
13. Stability of TG 100kHzto 1GHz | £1.0dB dB
output level
changeover 9k Hz to 2,6GHz +2.0dB dB
FkHz to 3.6GHz 1 3.0dB dB
14, Output spurious Harmonics  |-20dB dB
spurisus
Non-harmonic -30dB dB
spurious
15. TG leakage to 3.00Hz -110dBm dBm
t0 3.6GHz -100dBm dBm
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WARRANTY

ADVANTEST product is warranted against defects in material and workmanship for a period
of one year from the date of delivery to original buyer.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by buyer, unauthorized modification or misuse, accident or abnormal conditions
of operations.

No other warranty 1s expressed or implied ADVANTEST specifically disclaims the
implied warranties of merchantahility and fitness for a particular purpose.

ADVANTEST shali not be liable for any special incidental or consequential damages,
whether in contract, tort or otherwise.

Any and all warranties are revoked i the product is removed from the country in which it
was originally purchased.

SERVICE

During the warranty period, ADVANTEST will, at its option, either repair or replace
products which prove to be defective.

When trouble occurs, buyer should contact his local supplier or ADVANTEST giving full
detatls of the problem and the model name and serial number.

For the products returned to ADVANTEST for warranty service, buyer shall prepay
shipping and transportation charges to ADVANTEST and ADVANTEST shall pay shipping
and transportation charges to return the product te buver. However, buver shall pay all
charges, duties, and taxes incurred in his couniry for products returned from ADVANTEST.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be throughly inspected immediately upon original derivery to buyver.
All material in the container should be checked against the enclosed packing list or the
Instruction manual alternatively, ADVANTEST will not be responsible for shortage unless
notified immediately. :

If the product is damaged in any way, a claim should be filed by the buyver with carrier
immediately. (To obtain a quotation to repair shipment damage, contact ADVANTEST or the
local supplier.) Final claim and negotiations with the carrier must be completed by buyer.

SALES & SUPPORT OFFICES

Advantest America, Inc Advantest (Singapore) Pie. Lid.
300 Knightsbridge Parkway Suite 200, Lincolnshire, 150 Beach Road, #01-00
[L 60069 USA. (ateway West Singapore (0718
Phone  (708)634-2552 Phone  (65)299-4268
Facsimile {708)634-2872 Facsimile (65)299-4226
Advantest UK Limited Advantest Giga S.A.
CI Tower, St. Georges Square, High Street, 5, Av du Quebec Z.A. de Courtaboeuf
New Malden Surrey, KT3 4HH The United Kingdom B.P.203-91941 Les Ulis Cedex, France
Phone  {081)336-1606 Phone (331)6918-2500
Facsimile (08113361657 Facsimile (331)6982-9224

ADVANTEST

ADVANTEST CORPORATION |
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




