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1. INTRODUCTION

1. INTRODUCTION

This chapter briefly describes the ADVANTEST R3265A/3271A Spectrum Analyzer and describes set

up procedures and operating conditions for the analyzer. Be sure to read this chapter before using the
analyzer.




R3265A 7 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

1.1 Qutiing of the Analyzer

1.1 Cutline of the Analyzer

The R32B5A/3271A series is a swepttuned spectrum analyzer with an analog-to-digital section for
displaying and analyzing data. it operates in the following frequency, input, and display ranges:

Frequency range: 100 Hz to 8.0 Gz (R3265A)
100 Hz to 26.5 GHz (R3271A)

Input range: -140 dBm to + 30 dBm (R3285A)
' -135 dBrn to + 30 dBm (R3271A)

Display range: 95 di

Frequency range : 100 Hz to 8.0 GHz (R3265AP)
100 Hz to 26.5 GHz (R3271AP)

Dynamic range
Signal to Distortion

Harmeonic : 500 MHz=sf< 800 MHz :  96dB
BOO MHz= f < 1.0GHz 101dB
1.0 GHz to 3.6GHz 104dB
> 3.5GHz 112dB {(R3265AP)
110dB (R3271AF)

In these ranges, the analyzer features a maximum resolution of 10 Hz, a residual FM {frequency
modulation) of 3 Hzp-p, and a noise sideband of -112 dBe/Hz (at 10 kHz from the carrier). The
analyzer is equipped with GPIB remote control and a memory card function for saving and recalling
waveform data and panel settings.
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1.1 Qutline of the Analvzer

The analyzer provides the following additional features:

&

the ability to sweep over a wide frequency range: from 100 Hz to 26.5 GHz (for the R3271A)
or from 100 Hz to 8 GHz (for the R3265A). The analyzer can also perform a log sweep over
the range from 1 kHz to 1 GHz.

_high-frequency resolution of up to 10 Hz, which permits analysis of adjacent signals and

spurious signals at high frequencies.

& precise measurement mode that uses the analyzer's built-in reference crystal to measure
with 1 Hz accuracy signals too weak {0 measure with a counter.

a memory card that can store waveform and control settings.

the ability to observe directly the electric field strength and the QP (quasi-peak) value.

a digital memory GRT screen that displays signal traces without fiickering. Digital memory also
allows marker functions for accurate and easy reading of trace values.

a zero span maode that allows the analyzer to be set to a sweep time of 50, s. This is useful
for analyzing wave bursts and modulation. '

two independent channels of digital memory for simultaneous display of two traces.
computer-controlled operation using a GPIB command set.

Using controller function enables to control (GPIB control) the analyzer and also the other
units that are equipped with a GPIB connector.

The analyzer is equipped with delay-sweep, gated-sweep, and 2 screen-display functions,
R3265A/3271A analyzer can be remote-controlled by the GPIB codes of Hewlett-Packard
8562/8566.
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1.2 Before You Use the Analyzer

Before you use the analyzer, check it and its accessories as described below. Make sure your power
source conforms to the specifications in section 1.2.2 and that operating conditions are as specified in

section 1.2.3.

1.2.1 Checking Accessories

When you first receive the analyzer, check for shipping damage or imperfections, and check that
it has all the accessories listed in Table 1-1. If any part is damaged or missing, contact Advantest
or the nearest support office at the addresses and phone numbers listed at the end of this
manual. (When ordering additional accessories, be sure to specify the type code and stock

number.)
Table 1-1 Accessories
Part Name Specification Quantity Remarks
Type Code Stock No. A3265A/3271A | R33B5A/33714
Fower cable | AQD1412 DCB-DD3130% 01 1 1
input cable | MI-09 DCB-FFQ392 1 2 ;) {JE’V’*"FE——-
MC-61 DCB-FF0383 1 1 -5 Ey
N-BNC JUG-201AY [ JOF-AFGD1E X D3 i 2
conversion
adapter
FPower fuse | 21806.3 DFT-AABH3A 2 2
Memory card | MAGTI01BAB | SEE-MACT101BAR 1 1
Instruction - JASZ2BLA/3271A 1 1 Japanese
manual SERIES version
- ER3265A/3271A English
SERIES version
{ivick guide - JREIZBEAZ2T1AG) 1 1 Japanese
vVersion
- ERA3285A/3271A{Q) English
version
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1.2 Before You Use the Analyzaer

1.2.2 Checking the Power Source

Before you turn the analyzer on, make sure the power source you use meets all specifications in
this section.

CAUTION

The analyzer may be damaged if the power supply conditions listed in Table 1-2 are not
satisfied. _
The analyzer may be damaged if the fuse rating is not 6.3 A/250 V.,

(1) Checking Power Regquirements

The analyzer’s power supply operates in both of two voltage ranges: 90 V1o 132 V, or 198V to
250 V. It automatically switches to accommodate the proper range.

Table 1-2 Power Supply Specifications

Input voltage 90 Vio 132V 188 Vi 250V
Frequency 48 Hz to 440 Hz 48 Hz to 66 Hz
Power consumption 400VA or below

(2) Checking the Fuse

The analyzer’s fuse is rated at 6.3 A/250 V for both the 90 V to 132 V range and the 198 V to
250 V range. The fuse ig located in the rear panel power connector.

Pry out the fuse using
a flat scrowdriver,

%

Figure 1-1 Checking the Fuse
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1.2 Before You Use the Analyzer

{3} Checking the Power Cable
The standard power cabls plug has three pins. For
two-pin outlets, use a two-pin adapter and ground
either the adapter’s grounding lead or ths
grounding terminal on the analyzer's rear panel.

The two-pin adapter A09034 (KPR-18} conforms
to industry standards. The adapter's pins have
different widths as shown in Fig.1-3 (b). When
inserting the adapier in the receptacls, be sure to
orient it proparly. If the ADS034 will not go into the
receptacle, use the optional adapter KPR-13.

_ 2-pin adapler

A0G034

~— Ground pin

3-pin plug of

~, power cable
NN

To be connected
0 ground,

(a) _ Power plug

Widths of right and left
blades (pins} are different.

by Adapter AQS0S4A

Take care that the
adapter grounding
lead wire is not in
contact with the
hot fine.

Figure 1-2 Power Cable Plug and
Adapler
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1.2 Before You Use the Analyzer

1.2.3 Operating Conditions

(1) Keep the analyzer away from direct sunlight, dust,
corrosive gases, and vibration.

{2) Operate the analyzer only at temperatures
between 32° F (0° C) and 122° F (50° C), and at
a humidity below 85%. '

{3) The analyzer is designed to resist noise from AC
power lings. However, you should still take steps
to minimize power line noise. If necessary, install
a noise suppressing filter in the analyzer’'s power
supply.

- Do not use the analyzer is
such a place:

Direct -
sunlight . @

o ’ ’

2 a a * ’o ,‘
° Corrosive
o gas
i
L o
o ! s otk Wy gl e u

Vibration

+ If any noise affect the power
suppiy line, use a noise
suppressing filter. '

| mvwmmaroons
| —]
. —
Noise
/-l source

[ Jo

Cl_ine filter

_"IW

Figure 1-3 Operating Conditions
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1.3 Storing, Cleaning, and Transporting the Analyzer

(1} Storing the Analyzer

Always keep the analyzer at temperatures between -4° F (-20° C) and 140° F (80° C). If the
analyzer will not be used for a long time, wrap it in a vinyl cover or put it in a corrugated
cardboard box in a dry place not exposed to direct sunlight.

(2) Cleaning the Analyzer's Display Screen
Clean the analyzer's anti-glare filter periodically with a soft cloth. Normally, you will only need to
clean the filter surface. However, if the CRT display screen itself is dirty, remove the filier and
clean the CRT with a soft cloth.

CAUTION

Never use cleaning solvents that affect plastic, such as benzene, toluene, or aceione.

(3) Transporting the Analyzer

If you need to transport the analyzer, pack it in its original packaging. If these materials aren’t
available, use a box made of corrugated cardboard at least 3/16 inch (5 mm) thick. Wrap the
analyzer in shock absorbing material, place it in the box along with the accessories, and seal

the box with packing tape.
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2. PANELS

2. PANELS

This chapter briefly describes the analyzer's front and rear panels.
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2.1 Front Pane!

The front panel contains the following controls and connectors {refer to Figure 2-1). Access the keys
labeled in blue by first pressing the shift key,

@ Power switch 1 Supplies or cuts power.

Memory card insertion slot

@ Eject butten . Ejects the memory card.
@ DRIVE lamp :  Lights while the memory card is operating.
® INTENSITY knob : Adjusts the CRT brightness.
® istLo OUT connector :  The output connector of the first block oscillator; connects to an
external mixer. (This connector is not used in the R3265A.)
@ PHONE terminal 1 An B0 sarphone jack for use with the receiver function. The
analyzer aiso has an internal speaker.
® PROBE POWER . Power source for accessories such as an active probe.
The output current is £ 150 mA or below,
: KO
: GND
: -15Y
: H16V
@ CAL OUT connector 1 Produces a -10 dB 25 MHz signal for automatic level calibration.
INPUT connector : N-typs input connsctor.
{The R3271A has an SMA to N-type adapter.)
@ CAT display : Displays waveforms and measurement data.

@ Softkey menu
display section : Displays up to seven items.

® Softkeys : Belects items from the softkey menu.
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2.1 Front Panel

® @ & @ &

&

MAIN FUNCTIONS

CENTER FREQUENCY key : Lets you input the center frequency.

FREQUENCY SPAN key : Lets you input the frequency span.

START key . 1 Lets you input the sweep starting frequency.

STOP key ¢ Lets you input the sweep end frequency.

CPL (COUPLE) key : Lets you input the resolution bandwidth, video band

width, sweep time, and input attenuation.
REFERENCE LEVEL key  : Lets you input the reference level.

MENU key :  Selects trigger, detector, sweep, display line, or
tracing menus.

SWEEP lamp : Lights while a sweep is in progress.

TRACE Section

A key
} » These keys control trace memory.,
B key The LEDs light in every mode except VIEW and
BLANK.
NORM kay : Lets you quickly normalize the display level.

GPIR Section

LCL (LOCAL) key :  Releases exiernal control.
REMOTE lamp ¢ Lights while the analyzer is remotely controlled.
ADRS key 1 Lets you assign a GPIB address to the analyzer.
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2.1 Front Panei

User-Defined Section

USER key : The function of this key can be defined by the user.

DEFINE key 1 Defines the USER key function.

RECALL key :  Recalls previously saved settings.

SAVE key :  Saves the current settings.

SHIFT key 1 Selects the shift mode for functions marked in blue
apove the key.(The LED lights when this mode is
selected.)

PRESET key ¢ Initiglizes the analyzer.

LAST S kay :  Resets the analyzer to the seitings it had just before

the PRESET key was pressed.

MARKER Section

ON key . Displays a marker for reading waveform data.

MULTIMKR : Displays up to eight markers.

PEAK key :  Shifts the marker to the waveform peak.

MER —{marker to) key : Saves the current marker values for use by other
functions.

OFF key 1 Deletes the marker.
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2.7 Front Pane!
DATA Ssction
Data knob 1 Inputs data in jog mode.
Step keys 1 Increments or decrements input data,
Numeric keypad :  Consists of numeric keys (0 to 9) and the decimal

point key (.) for data input.

@ Back Space 1 Carrects input data.
or minus (-) key 1 Used for minus input.
@®  Unit keys 1 Selects a unit and enters the set value.
# CAL :  Calibrates the instrument.
# PLOT 1 Prepares the analyzer for printing to an external
plotter
# LABEL ¢ Creates a label for on-screen display.
# MEMCD :  Formats a memory card and stores menus and

settings on the card.

#  OPTION 1 Reserved for future options,

# EMC :  Makes Electro-Magnetic Compatibility
measurements.

# DATE :  Sets the date and time.

# UTIL 1 Makes occupied bandwidth and adjacent channel

leak power measurements.

# MW :  Sets up a measurement window to limit peak
searches or the sweep.

# ENTER ! Enters numerical daia.

CONTROLLER Section

@  Controller function key 1 Enables to use the controller function.

@ Controller stop/continue key : Enables to stop or continue the controller function.
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3. BASIC QPERATIONS

3. BASIC OPERATIONS

This chapter explains the basic operations of the analyzer,
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2.1 Panel keys and Softkeys
3.1 Panel Keys and Sofikeys
o L
Usethe | Ppanelkeys | and E softkeys - E to select the functions you want to use.
£ 3

softkeys | | panel keys
I
i

N =G B
bt ; =
OEE S
giN= Emaal
0 g
1o |
L0
SHE -]
1o
'O =65 s

(1) Panel keys

To use the functions written in blue, first press the TBHIFT | . For example, press:

MULTI MKR
%HiF’T ON {0 set the multi marker,

{2) Softkeys

Sorne scftkeys have selections that toggle svery time the key is

pressed.
4 The current selection appears in reverse video.

T
f
3
F
¥
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3.1 Panel keyvs and Softkeys

{3) Entering Data

Data can be entered in three ways.

AT DATA SRS
CAL PLOT  LABEL
7 8 E 9 E Ghz § ofm
MEM CD OFTION t—
R
4 ﬁs[ & ﬁMHzim‘“
EpC DATE UTIL

my

EiEﬂ2i{3ikHz ms
Bx 8P ENTER ="

He

ol

/ Display resalution
Setting by step size. which can be varied

continuously.

Numeric setting with
the numeric keys and
unit key.
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3.2 Display

Figure 3-1 describes the information that appears on the analyzer's display.

3.2 Display

Reference level

Function in which data can be modified
(Active area)

RF attenuator

Date

- Menu

Trace display

/

REF ~18,
{3dB/

HKR

5. 0888

i dBn

/
7

Toe Mar 24 89:80:31 1992 ¥R 172
ATT 19 dB

A_view B blank

!
/

I

H

WARKER
25,8960 MHz
-13.13 dEp

| ONEXT MBS

CENTER 25,0 MHe

SPak 288.8 kHe

~— AR
{OUNTER

SIG TRE

W

T Nises

X Hz

Center frequency

Sweap time

b Vfideo bandwidth

Resolution bandwidth

Frequency span

— Frequency and level
at the marker point

Figure 3-1

Display
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3.3 Basic Measurement Technigues

This section gives an example of how to use the analyzer to measure the frequency and level of a
typical signal. In this example, the signal is generated by a 430 MHz bandwidth oscillator.

R3265A/3271A
DUT
O
auT IN
¥ %
430MHz 7N
-12¢8n / N-BNC

Mi-09 conversion adapter

Figure 3-2 Wiring

Proceed as follows:

e 22 54430 1990 @ Turn the power switch ON.
REE £ oo R

14

i/

Awrite B blask
— The analyzer runs a self check.

SHNS JO O NS TN S @ Press the key to
. ..... T — o 3T PRESET

initialize the analyzer. {Initializing
returns the analyzer to its factory
settings.)

o : . @ Connect the analyzer to the signal
T EATER 13,258 ohiz SPAX 26,30 Gz source {the oscillator in this
example)} as shown in Figure 3-2.

Figure 3-3 Initial Screen (R3271A)

WARNING

Do not exceed the maximum input level;

Maximum input level: +30 dBm

DC couple: 0 VY
An input level exceeding these values will damage the analyzer's input mixer section and
will require costly repairs. If there is a possibility that the input signal level may exceed the
analyzer’s maximum level, use an external attenuator to lower the signai level sufficiently.
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3.2 Basic Measurement Technigues

Press | CENTER FREQ

Tue Mar 2 99:(2:47 990 CENEER

ﬁf{g?'ﬂ da ATT 18 dB B_vicm B hiank
: : : : g then press
CEFTER :
R 4 3 0 MHz
The signal appears at the center of
the screen as shown in Figure 3-4.
EBF
3 MHz
VBF
3 WHz |
I H
5 s L

SENTER 430 Wz SPAN 1360 Hg

Figure 3-4 Setting the center frequency

® Press | FREQSPAN |and
fne Mar 4 09:04:04 1892 CBMIRR
REf 4.0 dBa ATT 1B dB A_view B _biank
T 7 - - S P .
| usethe | | | key to adiust the
CENTER i e . .
432,1000 38z~ 1A waveform for easy viewing.
If the center frequency shifts ofi-
screen, press | CENTER FREQ
"""""""" Wiy BT and use the knob 1o adjust the
RV ; [ ST, . N -
{5z % signal’s position.
b ke s g p
ke kil | M e
S¥F | : H H
i s : : :
CENTER 432, 4900 Wiz SPAN 380 YHz
Figure 3-5 Setting the span
NOTE

When you modify the frequency span, the signal may shift from the screen center.
In general, if you know the frequency of interest, use the numeric keypad to enter the
frequency so that the waveform will not shift from the screen center when you set the span.
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3.2 Basic Measurement Technigues

® Press | PEAK | . A marker
- . Tue #ar 245‘89:_19:38 190 MR 177
tha | P AT A bl appears at the waveform's peak.
: : : HARKER
o B ) The frequency and the level at the
2. 1000 Mz g - .
................. marker position appear in the upper
TIRNTER
right corner of the screen.
To remove the marker, press
ROISE/
Rp¥
10 kHz OFfF |,
L e R
s . T e
30 ms : -
CENTER 432 4H:z SPAN 308 kHz
Figure 3-8 Peak Marker
NOTE

To make the most accurate measurements possible, allow the analyzer to warm up for at
least 30 minutes, and calibrate it as described in Section 5.8, Calibration Function, before
making measurements.
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4. MEASUREMENT EXAMPLES

4. MEASUREMENT EXAMPLES

This chapter gives examples that show how to use the analyzer to make various measurements.

CAUTION

Before beginning each of the examples below, press PRESET to initialize the analyzer.
If necessary, feed input signals through an attenuator so that they are bslow the maximum input
level, which is +30 dBm,

R3265A/3271A

Feed signal
SOUrCe  our

O wxrur | < 4 308

o

@ ij

g ﬁe Attenuator
{
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4.1 Measuring Frequencies

These examples demonstrate the measurement of a 200 Mz signal. You can measure frequency in
three ways: using a normal marker, using the frequency counter mode, or using the marker counter
mode. The normal marker only makes rough frequency measurements based on the display data. The
frequency counter function lets you make precise frequency measurements using the analyzer's
internal frequency counter. The marker doesn't have to be exactly at the signal’s peak in this mode.
The marker counter function lets you make precise frequency measurements exactly at the marker

position.

(1) Measuring Frequency With a Normal Marker

The normal marker lets you make quick frequency measurements. Center and magnify the
input signal, then tum on the peak marker as follows. In general, a smaller span improves

accuracy.

@O Press

@ Press

@ Press

CENTER FREQ 2 {1 0 ] MHz

FREQ SPAN 1 0 0 MHz

PEAK

The marker frequency is displaysd in the upper right corner of the screen.

Tue Har 24 92:27:52 1992 MR 112
REF 8.9 dBn ATT 10 4B Aoview Bblank
1idg/ :

{ ¥ARKER
SRR SS S SO 208, 1 WH2
; : : «16.%4 dBn

208,1 MEz-—

I
|
HER i
|
!

CENTER 284.9 Mz SPAK 188,08 Mz

Figure 4-1  Measuring Frequency With a Normal Marker
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4.1 Measuring Freguencies

™ Measurement Accuracy

+ (Marker frequency x Reference source accuracy) + (Span x Span accuracy) + (0.15 X
Resolution bandwidth) + 10 Hz)

Span accuracy: 3% (Span > 2 MHz)
+5% (Span = 2 MHz)

(2) Measuring Frequency in Frequency Gounter Mode

‘Use this mode to make precision frequency measurements with the analyzer’s internal
frequency counter.

NOTE

1. The frequency counter mode may not operate correctly in the following cases:
& Span > 1 GHz
® The difference between the marker point and the signal level is 25 dB or below.

2. The frequency counter mode cannot be used with the signal track mode (described in
section 5.3).

@ Press MARKER| ON

| e B 2 e "3
@ Press; COUNTER || CNTRES ! to set the measurement frequency resolution to
' i 10HZ | 10Hz
Li i st oo e e e o v S 35 S o
@ Set FREQ CNTin | FREQCNT | This selects frequency counter mode.
! /MKRCNT !
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4.1 Measuring Frequencigs

The marker frequency is
Tue e 24 8030136 1990 (OWNIER R )
REF 0.9 dBn ATT 10 dB & viee E_bhak displayed with' 1Q0Hz
1048/ :
‘- ; WER couwier | S resolution at the upper
: 2gp.0000 M) T ;
HER Eo ~10.84 d8a | T ol right corner of the
209, 06001 ¥Hr - e 101tz
.................. screen.
In this mode, the input
signal frequency can be
measured even if the
marker point is not at
R the signal peak.
"E;i
¥Hz -
COUNTER
£ FOUO S SR S S BN SO DU N Lo
CENTER 206 3Kz SPAN 10,8 HHe

Figure 4-2 Measuring Frequency in Fraguency Counter Mode

™ Measurement Accuracy

+ (Marker frequency reading x Reference source accuracy) + (5 Hz X N) + (least sig. digit)

Frequency Band N: Mixer Degree
R3265A ' Oto 8 Mz N=1
R3271A 0i0 7.5 GHz N=1
74 GHz to 15.4 GHz N=2
15.2 GHz to 23.53 GHz N=3
23 GHz t0 28.5 GHz N=4
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4.1 Measuring Frequencies

(8} Measuring Frequency in Marker Counter Mode

Use this mode when the difference between the signal level and noise level (S/Ny is 20 dB or
less and the frequency counter cannot be used.

MKR CNT

@ Press| CPL

-
SWP i and specify i
i
3
=

to set the counter mode to marker counter mode.

MHz

to increase the sweep time to
1 MHz.

The marker frequency is displayed with 10 Hz resolution at the upper right of the screen.

REF 8.4 dBn
{6dp/

ATY 18 dB

Toe Mar 24 89:32:14 £992
Aview B blank

KER
208. 8463

16 s E

MXR COUNTER
288.84636 Wiz
-t 00 dBn

CENTER 288.8 Wiz

: J
SPAN 108,08 MHz

Figure 4-3 Measuring Frequency in Marker Counter Mode

Measurement Accuracy

Frequency counter mode accuracy + (Span x Sweep dslay)
Sweep delay: approx. 1% (if the sweep time is AUTO)
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4.2 Measuring AM Signal Modulation Frequencies and Modulation indexes

The R3265/3271 can measure the modulation frequencies
and indices of a wide range of AM signals.

To measure AM signals that have low modulation
frequencies and high modulation indexes, use the
analyzer in zero span mode in the time domain. The AM
wave modulation index m is detormined as follows {see
Figure 4-4(a).}):

m{%} = (Emax ~ Emin)/(Emax + Emin} X 100

To measure AM signals that have high modulation
frequencies and low modulation indexss, use ths
spectrum analyzer in the fraquency domain. Compars the
side band to the carrier using this formula (see Figure 4-4
{by:

m(%)=2 Ega/kg X 100

The spectrum analyrer can also accurately measure the
modulation indexes of higher harmonics, The time domain
method can determine modulation indexes only in the
order of 2%, while the frequency domain method can
determine them in the order of up 10 0.02%.

Use LINEAR mode to measure modulation indexss of
10% or above, and wse LGG mode 1o measure
modutation indexes below 10%.

4.2 Measuring AM Signal Modulation Frequencies and Modulation indexes

Emax - Emin
n{%)s ———m—x 100
Emax + Emin
{a) AM signal viewed
by time domain

Ec
Bsa
2Ess
al{ki= x 100
EC

(b} AM signal viewed
by frequency domain

Figure 4-4 Msasuring an
AM Signa

4.2.1 Measuring AM Bignals With Low Modulation Freguencies and High

Modulation Indexes

Procedure

Bisplay the signal 10 be measured and maich Hs pesk to the refarence level. {in this

example the carrier frequency is 903 MHz)

Press | CENTERFREQ || 9 0 3 | MHz

Prags | FREQOPAN | 2 b Mz

Prass REF LEVEL

REF lovel,

and use the data knob to place the signal’s peak at the screen
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4.2 Measuring AM Signal Modulation Frequencles and Modulation Indexes

Set the resolution bandwidth to at least three times the modulation frequency.

“t
Press | CPL |} RBW H
i i
3 !
of

S, wd
Set the trace detection mode to SAMPLE.
T T hi I i i |
Press | menu |1 TRACE  §! SAMPLE !,
i DET h ;
T, b s o ot e e e ot o f

Press | REFLEVEL | and e the data knob to move the signal level peak to the REF
fina,

Set the trigger mode to VIDEQ,

Press | menu

Press | CPL [} SWP
1
3

Use the delta marker to measure the interval between the modulation signal peaks {this
is the period T). ‘

-
Press | PEAK ON || AMKR | and use the data knob to move the marker.
i 1
i !

|
Press; 1/AMKR | 1o select ON and display the modulation frequency.
| ON/OFF !

Turn on the normal rmarker, set the marker at the waveform’s maximum value, and write
down the level Emax.

Press| ON || NORMAL
L MKR

Set the marker at the waveform minimum value and write down the level Emirn.
Use the data knob to set the marker at the waveform’s minimum value.
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4.2 Measuring AM Signal Modulation Freguencies and Medulation indexes

@ Use the following expression to determine the modulation index m:

Emax - Emin
m (%)= =SB0 %100 (%)
Emax + Emin
e Mer 24 thi35:35 1992 DELTA Tue Mar 24 16:30013 192 PERK 172
REF 1904 B¥ ATT 18 BUL u d.f\_view 5_blaok m ;‘l’fﬂ.d ¥ ATT 10 4B Aview B blask
Li¥ 11 T R o N SEXT Pk
N R Lo
5 HKR : 'rf H MKR . Pl o e
3.368 ps f : i 6,043 e
..;4.. B
B _ 1T e - ] EETHIR
] 4 i ‘fllig ¥ : . gm;xza
i} ki KL ST 8 kg .84 ms
g ‘ 0 : : 8,044 a\zi % : ; : : : 29,59 v
1 — ST 5
! CEXTER 963800000 ¥Hg SEAN § Hp CERTER 983, B0083D WKz SPAK § Hz
Figurse 4-8 AM Modulation Index

Figure 4-5 Modulation Frequency of the AM

Signal




R3265A | 3271A SERIES
SPECTRUR ANALYZER
INSTRUCTION MANUAL

4.2 Measuring AM Signal Modulation Frequencies and Modulation Indexes

422

Measuring AM Signals With High Modulation Frequencies and Small
Modulation Indexes

Procedure

® Set the frequency span to a range between two and ten times the modulation frequency.

Press | FREQSPAN | and use the step keys to set the span.

@ Set the center frequency to the carrier frequency.

Press | CENTER FREQ | and use the data knob to set the center frequency.

@ Set the marker at the carrier peak.

Press | PEAK

@ Place the delta marker on the modulation signal peak and write down Egg ~ Ee.

"

Press| ON || AMKR | and use the data knob to position the delta marker.
H i
i ¥

® Use the following formula to calculate the modulation frequency fm and modulation index
m.

fm = Delta marker frequency

m = log-1 “E.Sﬂ.gagcié

Figure 4-8 shows the relationships between {Egg — E¢ ) and m(%).
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4.2 Measuring AM Signal Modulation Frequencies and Modulation indexes

Twe Mar 24 16:41:17 1992 DELTA

R%F -3.5 dBm ATT 16 dB A_vier B_blenk
048/ - 3
‘ - {ﬂ 340 ki s fm=2.97 KH
B8 kiiz m=2.97 KHz
4 MER :

3.93 kHz- O T W OO 4 “u i Egp-Er =40.34 dB

0 Hz -

VBY e i :

50F ms : : : H H : : :
CENTER 993.0069¢ MHz SPAN 20,40 Wiz

Figure 4-7 AM Signal With a High Modulation Freguency
and 2 Small Modulation Index

B (%]
100 N

10 S

{ AN

\\
0.1 S
0. 01 AN
0 -10 -20¢ -30 -40 -50 -60 -70 -80
ESH *E 4 [dB}
Figure 4-8 Side Band Level: Relationship Betwean the

Carrier Lovel {Eqp ~ En) and the Modulation
Index m (%)
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4.3 Measuring FM Signals

4.3 Measuring FM Signals

Common FM wave measurements include the
following:

the carrier frequency fc

the modulated wave frequency fm

the frequency shift Afpgay

the modulation index m

the occupied frequency bandwidth.

® & @ @

The FM modulation index m can be expressed as
Ofpeak /im. The modulation index m or frequency shift
Afpeak can be obtained by varying the modulation
index and determining where the carrier is at a
minimum (see Figure 4-9 (a) and (b)). For example, the
second sideband is the minimum in Figure 4-9 (a). This
corresponds to the third peak in Figure 4-8 (b), which
indicates an m value of 5.6 along the Figure’s x-axis.

if the modulation frequency is too low to be analyzed
sufficiently from the spectrum, the analyzer can display
the amplitude change from the FM composite of the
input signal using the IF bandpass filter slope. The
modulated wave is then displayed on the screen. (See
Figure 4-8 (c).)

if the modulation frequency is low, set the analyzer's
horizontal axis to zero span mode so that it operates as
a fixed tuning recsiver in the time domain. You can
then measure along the time axis.

If the modulation frequency is high, measure along the
frequency axis and determine the modulation frequency
from the frequency of the side band.

if the modulation index is small (0.8 or less), determine
m from the relationship between the carrier level and
the first side band level given in Figure 4-4(b).

50kHz/div.

{ Carrier
fo=50kHz n=5.8
li\.\fpnak: f]]]XB} = EIZkHZ

{a) FM wave spectrum
1.0+

1, 8+

0. 4+

2.404 © 8.853 14.93
5.520  11.79
() Carrier amplitude
change against
the modulation index
Waveform on
the CRT display

IWANWA
VAV

\

. IFBPF

m characteristics
|
i
|

|

FM wave spectrum

{c) Direct view of the
modulated wave
fm of the FM wave

Figure 4-8 Measuring an FM Signal
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4.3.1

Measuring FM Signals With Low Modulation Frequencies and High
Modulation Indexes

Procedure

@

Center the signal carrier.

Press | CENTER FREQ | and use the step keys or data knob 1o set the center frequency,

Set the resolution bandwidth to at least three times the modulation frequency.

Press | CPL

RBW ! and use the step key to set the bandwidth.
B
E

Set the signal peak at the reference level.

Press | REFLEVEL and use the data knob 1o set the signal’s peak at the screen REF
line.

Turn ZERO SPAN mode on.

Press | FREQSPAN [} ZEROSPAN |,

Adiust the center frequency so that the demodulated signal is at the center of the screen.

Press | CENTERFREQ | and use the step keys or data knob to position the wave.

Set trigger mode to VIDED.

Press | mewu |} TRIGGER |
i ]
I i

Select a sweep time that allows you to view the demodulated signal easily.

o v o e e a2 7 ) v e

Press) ool | SWR and use the step keys to set the sweep time.

Set the marker at the demodulated wave paak.

Prags! Peak
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4.3 Measuring FM Signais

©@ Set the delta marker on the adjacent peak.

Press| ON || AMKR | and use the data knob to position the delta marker.
1
3

Set | 1/AMKR | to ON to obtain the modulation frequency fm.
' ON/OFF |
b e o e v e o o o4
Note: fm= 1
T{s)
Toe Mar 24 16:46:20 1990 MR 172
?%;B;li 4B ATT 18 4B &vier B blank
[‘, ff\f T NRAL
4 ¥ER i i
.80 ngr i fm = 300.4 Hz
RBN .
I ki
VB¥ i
e L L) p— :
P . VA dp BTEG
Fpg bmed i1 o
CENTER 943.600000 Mz SPAK B He

Figure 4-10 FM signal With Low Modulation Frequency



F3Z2684 / 3271A SERIES
SPECTRUNM ANALYZER
INSTRUCTION MANUAL

4.3 Measuring FM Signais

4.3.2 Measuring FM Signals With High Modulation Frequencies and Small
Modulation Indexes

Procedure

Set the frequency span to a range between two and ten times the modulation frequency.

Press | FREQSPAN and use the step keys 1o set the span.

@ Set the carrier frequency to the center freguancy.

Press | CENTER FREQ | -and uss the data knob to set the center frequency.

@ Set the marker at the carrier peak.

Press | Peak

@ Set the delta marker at the peak of the adjacent side band.

Press 1 ON and use the data knob to position the delta marker.

The frequency indication of the delta marker is the modulation frequency fm.

Tue Mar 34 16:53:37 1992 DELTA

FEE 0.0 g ATT 10 4 . view B plark
' 1 ouRkir
1,46 ke
4 MER
3:16 kil

CENTER 943, 00008 Mifz SFaN 4.0 kiz

Figurs 4-11 FM Signal With High Modulation Frequency and
Small Modulation Index
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4.3 Measuring FM Signals

4.3.3 Measuring FM Signal Peak Shifts (L fpeak)

Procedurs

@ Set the resolution bandwidth high enough to include the main side bands (at least five
times greater than the modulation frequency).

Press | CPL nd use the step key to adjust the resolution

andwidth.

o @

@ Center the carrier frequency.

Press | CENTERFREQ | and use the data knob to adjust the frequency.

@ Set the frequency span slightly larger than the peak shift so that measurements can be
made sasily.

Press | FREQSPAN | and use the step keys to adjust the frequency span.

@ From the waveform, determine Afpeak to peak and m using the following formulas:

Afpeak = % D Fpeak 10 peak

mm é.fmak,
fm
®  When Af is small:
peak
Tue Mar 24 16:50:09 1992 DELIx .
%ggﬁ.e dBp ATT 18 4B A.vier B blank In this exampile, O Foeak to peak
e % ggmg N;?gﬁl = {delta marker frequency)/2
b0 kHz
4 MER ; 9.8¢ d8 | = 2.28kHz
2,68 kHEzie e
1 -
Afpeak= ‘5 Afpeak to peak - ?.13KHZ
RBE
3 kHz
fBE
17 khz |-
m N H H N H H -
N : S S —
CENTER 15 Kz SPAN 26,88 kiz

Figure 4-12 FM Signal With Small A fpeak
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4.3 Measuring FN Signals

REF £.9 din

it

4 HER

a8/

ATT 18 4B

®  When fpea is large:
Tue Mer 24 16:56:42 1992 DELIA R
§_view B_blak In this example, fheak to peax

T = (delta marker frequency)/2

I
B.96 gg = 374dkHz

&fpeak = % Afpeak 0 peak = ‘; 87kHZ

CENTER 315,200 Mllz

SPAN 1,089 MHz

Figure 4-13 FM Signal With Large & foear

4.3.4 Measuring Small FM Modulation Indexes

If the FM wave modulation index m is 0.8 or below, the following approximation holds:

m= g.;Esa
Ec
Procedure

Egg : 18t side band level
Lo @ Carrier level

Set the center frequency and the frequency span so that the carrier can be viewed
easily, and set the carrigr lavel 1o the reference level.

Press

Press

Press

CENTER FREQ

FREG SPAN

REF LEVEL

and use the data knob 1o adjust the center frequency.
and use the step keys to adjust the span.

and use data knob 10 set the carrier to the reference level.

Write down the carmier freguency fo (from the center fraguency indicator) and the carrer
tevel o (from the relerence level indicator). (See Figure 4-14.)

Move the delia marker to the first side band and write down the frequency fsp and lavel
Egm (from the delta marker indicator),

Frase

Paak

On

{7 e mes 400 s s a1 e e

P OAMKR | and use the data knob to position the delta

H

e ; marker on the first side band. (See Figure 4-
b 4 15.) .
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4.3 Measuring FM Signais

Calculate the FM modulation index m using the following formula:

m= 2xgsam_=log-1 _SB_._...G“........E ~En+8
Ec 20

® Calculate the modulation frequency fm using the following formula or from the delta
marker frequency indicator:

© Calculate the frequency shift foeak using the following formula:

Tee Mar M SRBL23 199 A4 N Tee Mar 24 (182:03 1992 DELTA
?%EE;?‘? d3a AT I &8 fivier B_blank ﬁia;m dBe ATT (0 dB A view [blank
i Lo
el Si3. #Hz § 13 KHE L
CERTER Co /4 T34 dl | R 4 MR -15.53 4B
3030008 HEg {2t b [ 3.13 kHal e
P /\ R / I L -
' t ; BLAK RS
: SRR A
25 : [ e s S S s St SO
‘gia TR P——— 388 hiz
¥ YRE
S;gg HZ foremrirne 364 Hz
' ‘ s
LT A T RE— : e 304 ax : R :
CENTER 42.00808 MHz SPAK 14.0¢ kiz CENTER 983, 08080 WHz SPAN 10.0¢ kEz |
Figure 4-14 FM Signal T, and E,

Figure 4-15 FM Signal fgg and Egp
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4.4 Measuring Pulse-modulated Signals

The spectrum analyzer can analyze pulse-modulated waveforms and display the higher harmonics and
dominant wave contained in the waveform. As shown in Figure 4-16 (a) and (b), converting the time-
axis view of a pulse-modulated wave into the frequency-axis view gives a spectrum distribution having
an envelope centered at the carvier Fo.

The following measurements are cornmonly made for pulse-modulated radar waves:
& Pulse width (¢)
Carrier frequency {fc)

® Poak power (Ppeak)
® Average power (Pave)
® Pulse repetition frequency (PRF)

Main lobe

It

i

J{\ Side lobe Side robe
i !

T 1
Tx e
PRF
{a) Displayed on tims axis {b) Displayed on the frequency axis

Figure 4-16  Pulse-modulated Signal

CAUTION

1. The analyzer's maxmum alfowable input lavel is +30 dBm and 0 VDO when the input
atienuator is set to 10 dB or above. Use a coupler to atienuate pulse-modulated radar waves
that have large peaks before feeding them into the analyzer’s input connector.

2. Since the analyzer's mixer input level is -10 dBm, set the input attenuator so that
Ppeax= — 10 diim. To provent mixer saturation, lower the input attenuator by 10 dB intervals
starting at 50 di, and find the minimum attenuator value that does not lower the signal level.
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4.4 Measuring Pulse-modulated Signals

(1) Pulse width (z)

The pulse width r is equal to 2 divided by the width of the main lobe, or the inverse of the width
of a side lobe (see Figure 4-18). Set the resolution bandwidth in the range described below.

Pulse repetition frequency (PRF) % 1.7 < Resolution bandwidth < 0.1/¢

(2) Carrier frequency {Fg)

The pulse width r determines how accurately the carrier frequency (fc) can be measured. If ¢ is
small, the main lobe of the signal spreads out and determining the center becomes difficult. To
display the center accurately, set SPAN/DIV wider than 1/ ¢. This gives an accuracy equal to
the center frequency accuracy at the SPAN/DIV specified.

(3) Peak power {Ppgax)

The indicated amplitude is proportional to the resolution bandwidth if the resolution bandwidth of
the spectrum analyzer satisfies the following condition:

Pulse repetition frequency (PRF) X 1.7 = Resolution bandwidth < 0.2/»

Under this condition, the relationship between the actual peak power Ppeax (dBm) and the
indicated amplitude P’peax (dBm) can be expressed as follows:

Ppeak = P’ peak — « (dB) «: Pulse attenuation factor
a (dB) = 20log (r % 1.5 X RBW)

(4) Average power (Py.)

The average power Pave (in dBm) is determined as follows.

Pave = Ppeax X PRF X ¢ PRF: Pulse repetition frequency (Hz)
1 Pulse width{s)
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4.5 Measuring Occupied Bandwidths (OBW)

The analyzer's OBW feature lets you calculate the occupied bandwidth of trace A for tssting
communications equipment. You enter a percentage, and the analyzer marks the frequency range that
percentage of the signal lies in. The percentage is the ratio of the occupied bandwidth to the entire
power spectrum, and can be sst from 10.0% to 89.8%. The initial value is 88%.

NOTE
1. To reduce caiculation errors, adjiust the reference level and span so that the signal's
amplitude is above 50 dB and the span is about three times the occupied bandwidth.

2. To minimize measuremant arrors, sot the analvzer's resolution bandwidth to below 3% of
the occupled bandwidth.

3. If the signal is noisy {aspecially if the modulated wave is a false aural signal), set the trace
detection mode to SAMPLE o minimize errors,

(1) Measure the OBW as foliows. {This example uses a center frequency of 802 MHz, a
frequency span of 50 kMz, and ant HBW of 300 Hz.)

@ Center the trace A signal. Set the frequency span to three fimes the occupied bandwidth
and set the resclution bandwidth to helow 3% of the ccoupied bandwidth.

3
Frass A

Press | CENTERFREQ 9 g Z MHz

Prass FREQ SPAN 5 0 kHz .

Press | CPL | [Data Setting].

Y
N

Press 3 Y 0

Press | SHIFT 1 2 |1 oBw
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4.5 Measuring Qccupied Bandwidths (OBW)

When the calculation is complete, the occupied bandwidth and the carrier frequency
(Fc) appear at the upper right of the screen, and markers are set at the ends of the
occupied bandwidth.
For example, i the ratio is 99.0%, the markers are set at 0.5% and 99.5% of the
entire displayed power spectrum,

REF 3.1 dHn ATT 2% dB h_vier B_blank

t4dn/

CB# %
89.¢ %

Bed ¥ar 23 121331 992 UVIIL 12

UB%, Fo
3,36 kiz
£15.99932 wilz ),

Figure 4-17 Measuring the OBW

@ If needed, change the OBW-to-power-spectrum ratio using the numeric keypad. For
example, you would change this ratio to 80% as follows:

Press

Press

UTIL

SSHIFT

3

1o display the occupied bandwidth.

GHz 10 set the ratio 10 80%.
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4.5 Measuring Occupied Bandwidthg (DBW)

{2) How the Analyzer Calculates the Occupied Bandwidth

The data on the analyzer screen consists of 701 points plotted along the frequency axis. If the
voltage of a point n is Vn, then the total power P of the portion of the signal represented by all
points is:

7
P [W]

MY

¥él§ (B: Input impedanca)

n=1

The following expression is safisfied if the sum of the powers over the interval from the screen
left end to the Xth point is 0.5% of the total power P:

M X

0.005P =

¥Vn2 o
" fWhen the ratio is 83.0%)

1

e
i

The following expression is satisfied if the sum of the powers over the interval from the screen
left end to the Yth point is 99.5% of the total power F:

Y
0.995p=3 Y02 (When the ratic is 99.0%)

Since the occupled bandwidth is the portion of the band from 005P to .895P, the analyzer finds
the occupied bandwidth by solving the above two eguations for X and Y, and substituting these
values in the following expression:

OBW [Hz] = %\ﬁ& (Fepan: Fraquency span)
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4.6 Measuring Adjacent Channel Leak Power (ADJ)

The analyzer’s adjacent channel leak power feature lets you calculate how much a signal in one
communications channel leaks into adjacent channels. To measure the adjacent channel leak power,
the analyzer determines the total power over a specified bandwidth and calculates the ratio of the
power in each channel to the {otal signal power.

| e T P s e——
The analyzer provides two types of leak power: { ADJPOINT | and | ADJGRAPH !
measurements: : | ; i :
Lot e e, mm e m m e -l 2 .
ADJ POINT  :  Measures the leak power of the upper and lower channels. {(You specify the
channe! spacing.)
ADJ GRAPH : Measures the leak power of all channels in the bandwidth specified and

displays the result as a graph.

NOTE

1. The analyzer’s dynamic range is lowered if the signal level is much lower than the reference
level.
Use a span four or five times the channel spacing of the radio.

2. To minimize measurement error, set the analyzer's bandwidth to less than 1/40th of the
specified bandwidth.

3. If the signal is noisy (especially if the modulated wave is a false aural signal), set the Trace
detection mode 1o SAMPLE to minimize the error.

(1) Measure the leak power as follows. (This example uses a center frequency of 902 MHz, a
frequency span of 50 kHz, and an RBW of 100 Hz.)
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4.6 Measuring Adlacent Channel Leak Power (ADJ)

® Center the trace A signal and specify the frequency span and resolution bandwidith values ,

[} Jo T e v = "

Press{~ A || WRITE .
] !
E I

Press | CENTER FREQ 9 0 2 MiHz

Fress | FREQSPAN 5 4] kiHz

Press | CPL

Press| REFLEVEL and use the knob to move the signai into the viginity of REF,

@ Set the Trace detection mods to SAMPLE.

-
Pross | menu | TRACE 1] SAMPLE
i 1t
[} i
ks

{&-1)  Set the marker to the frequency of the specified channel.

Fross MARKER O G 0 2 WMiHz

(a-2) Select the adjacent channe! leak power mode and set the specified bandwidth and
channel spacing.

UTIL
[ e o o o e bl
Prass | 'SHIFT || 3 || ADISETUP ! to seloct GH SP.
. CHspas |
U -
Press | 1 2 . 5 kHz
U T S o = =
Press | ADISETUP | to select BS,and press| 8 . 5 kiHz
PoCHsPes




R3285A / 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.8 Measuring Adjacent Channel Leak Power (ADJ)

(8-3) Measure the adjacent channel leak power.
e e
Press | ADJ i
{  POINT |
L s b o e e e o e o

The marker indicates the point of the specified channel fraquency &channel
spacing. The power ratio of the upper adjacent channel against the lower
adjacent channel is displayed in the upper right corner of the screen.

r
{
This calculation repeats every time '
F

ADIJ ;

is pressed.
POINT ! P

Fed ¥ar 23 13428 192 (L 12

§.59 Kz

REF 3.1 dia ATT 20 dB Aviex B blank
LT VA - -

i ARE (LP,LOR) ’
ADT B8 ‘ -re,l.t-ﬁ & s

TSR

al
PINT

SPAN 30,8 ke

Figure 4-18 Measuring the Adjacent Channel Leak Power (ADJ POINT)

NOTE

Before using ADJ POINT, set the marker to the frequency of the specified channel as

described in step (a-2). This function will not

specified bandwidth are not set or are set incorrectly.

After measurement, the marker function automatically enters delta marker mode. Before
taking a measurement, remember to set the marker to the specified channel frequency.

operate if the channel spacing and the
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4.6 Measuring Adjacent Channel Leak Power (ADJ)

{t) Using

{b-1)  Select adjacent channel leak power mode and set to specified bandwidth (BS).

UTIL e
Press | BHIFT || 3 |! ADJSETUP ! to select BS.
! CHSP/BS |
Tt vt e i e s em e ) ol
Press | 8 . 5 kHz | to set the specified bandwidth,

(b-2) Measure the adjacent channel leak power,

-
Press | ADJ P
' GRAPH !

The result is displayed on scresn B. The result is displayed every time the key is
pressed,

(b-3)  Use the delta marker to measure the adjacent channel isak power with the
channe! spacing displayed.

Press! ON 9 0 2 MHz | and set the marker 10 the
specified channsl frequency.

o 1 e o e e e e e e “t

Press | AMKR | and use the data knob, step keys, and numeric keypad to
: | set the adjacent channel frequency.
for i e o o e s i wf

Prass | 1 2 . 5 kHz

The adjacent channel leak power ratio is displayed in the upper right corner of the
screen.
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4.8 Measuring Adjacent Channel Leak Power (ADJ)

‘ Sod Har 23 130021 1992 DELTL
REF 3.1 dBe ATT 2% 8B A view B_vier :
1245/ ; - 3

S 4 Y5RKER
y 12,38 kHz .
4 HER -£5,25% 4B
12.59 %Hz e
#
DL 3.1 Bn
AR 0T (MY ENR | A TR s p—
1 kitz
19 kHZ .................
300 as —
CESTER §20.84040 MHz SPAY 3.8 khz

Figure 4-19 Measuring the Adjacent Channel Leak Power (ADJ GRAPH)

NGTE

This function will not operate if the bandwidth is not set or is set incorrectly.

(2) How the Analyzer Calculates the Adjacent Channel Leak Power

The data on the analyzer screen consists of 701 points plotted along the frequency axis. if the
power of point n is Pn, then the total power P of the portion of the signal represented by all
points is:

7

o

1

ne=

-

i AAX is assumed to be the specified bandwidth (BS), the adjacent channel leak power at the
nth point from the left end of the screen is determined by:

DX
n+ )

Papy [db] =10 logqg z zr,'(
3
p

JAS'

h-=

Z Start frequency and n+ éé?i = Stop frequency)



R32654 | 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.7 Analyzing Burst Signal Specira

4.7 Analyzing Burst Signal Spectra

You can analyze burst signal spectra using the analyzer's gated sweep function. Burst signal
measurements are often necessary when working with magnetic tape equipment such as VTR, 8mm
video, and digital audio tape (DAT) equipment.

To analyze a burst signal spectrum, use the gated sweep control terminal (the GATE IN terminal on
the analyzer's rear panel) for gate control. The sweep starts at the TTL level "High" (or Open) and
stops at "Low™.

Set the input signal and the gate control signal as specified below.

Input signal —

DAt Aty At

Gate control !
signat
HEW
3 MHz, 1 MHz 300 kHz 100 Mz 30 kHz 10 kHz
Aty 2 us 15us 20 us 50 us 180 s
or more of More or maore or more or more
It T ps 0r morg
JaNc 1 45 or more

Note: When measuring noise, set the detsction mode to SAMPLE.

-t 4



RA3265A | 32714 SERIES
SPECTRUM AMALYZER
INSTRUCTION MANUAL

4.8 Measuring with Fracking Generator

4.8 Measuring with Tracking Generator (R3365A/3371A only)

The operation for amplitude-frequency characteristic measurement  and amplitude linearity
measurement, using a tracking generator, is explained as follows with actual measurement examples.

4.8.1 Examples of Amplitude-frequency Characteristic Measurement

(1) The Operating Procedure

@ Turn the tracking generator ON, and enter the ouiput level.

"
i1 OUTPUT | and use the numeric keypad, step keys
't LEVEL |
|

Presg) TG

or data knob to set the output level. {(enable by 0.1 dB step)

@ Enter the center frequency, frequency span and refersnce level.

Press | CENTER FREQ | and enter the center frequency with the numeric keypad, step

keys or data knob.

Press | FREQ SPAN | and enter the center frequency with the numeric keypad, step keys

or data knob.

Press | REF LEVEL | and enter the reference lavel with the numeric keypad, step keys or

data knob.

NOTE

in resolution bandwidth < 100KHz, the tracking generator should be operatad after pressing the

; FREQ ; to compensate tracking error(level error caused by differences between the output
| |
] CAL d

frequency of the tracking generator and tuning frequency of spectrum analyzer),
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@ Set up the test cables and feedthrough adapter as shown below in Figure 4-20.

The through frequency characteristics are displayed on the screan.

LJ TG OUTPUT ——, [NPET J

= 300
500 | 2 3048s WAX 0¥ DO

e cable e

feedthrough adapter

Figure 4-20 Connecting with Through State

if an error caused by the freguency response of cables spectrum analyer etc, is not
regligible,then you should compensate it as is described in step (2) later on.

® Set up the DUT and test cable as shown in Figurs 4-21.
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| 1 boed TG OUTPUT —— INPUT
560 57 300
»30dBa HAX OV DT

CAL 0BT

© &

b cable s
\ % DuT ';

Figure 4-21 Connecting with DUT

CAUTION

When the Input and output impedances of the DUT are other than 500, make sure to match the
impedance of the DUT.
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4.8 Measuring with Tracking Generator

(2) How to compensate the frequency characteristic based on display line.

This procedure shows how to compensate the frequency characteristics of the analyzer and
the freguency characteristics of the measurement cables.

CAUTION

IF you change the function data (center frequency, frequency span, and reference level etc.),
which has edited the normalization reference then the normalizatation may not operate
corractly.

in this case, execute the normalization from the start.

This operation does not compensale the electric wave leugth of cable phase-delay etc.

@ Select the trace A mode {or B moda).

Press © A |[(or ° g b

@ Set up the test cables and feedthrough adapter as shown below {Figure 4-22)

3 TG OUTPUT —ry INPUT
508 »mmjuioa? o DC

CAL U

f

g cable e
l -
\ ]

K feedthrough adapter

Figurs 4-22 Connecting with Through State
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4.8 Measuring with Tracking Generator

@ Make sure of the position of the trace on the display, and adjust that position to the suitable
grid area as is shown below in Figure 4-23.

Press the| REF LEVEL | and use the step keys or data knob to adjust the values.

Fed Sep 2 $9:37:47 1992
REF 8.2 dBz ATT 18 dB Asrite B blask
14de/ M R : : : B ; : R :
S SN SOt RO SN o
REY :
Iz b
YE% :
SHp [
B0 s : S — SR
START B Hz STOP 3,688 GHz

Figure 4-23 Trace of the feedthrough characteristic
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@ Display the display-line on the screen and move it near the trace .
The analyzer can operate on a wide dynamic range when the display fine is close to trace.

oy oo
Press |~ A | !NORMALIZE || DSP LINE !
; A i ON/OFF !
U b D s o ot com m e e e -

mmmmmmmmmmmmmmmmmmmmmm

(or 7 B8 | NORMALIZE || DSP LINE
[ ]
(3

Y
ON/OFF !

and use the step keys or data knob to adjust the display line.

Yod Sep 2 853047 1992 NORM .

REF 8.9 dBm ATT 18 dB A write B blank
. 1648/ T
s ek i
PSP LINE o

1.8 B b

NORM
SAVE &
INSTA
LT - Y SO SN USRNSSRV AP SO S SRR b
R P L
3 MiEp
VEE B o o
s LT | RREY M
ki xy : S O A S

START 0 iz STAF 2,609 cHz

Figure 4-24 Display the Display-line and the Tracs
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® Compensate the frequency characteristics.

.
Press; NORMA || NORMA !
I SAVE CORR ! | // OFF !
e al ot o o e - v - ]
Wod Sep 2 #9:39:47 1990 NORM .
REF 6.9 din ATT 14 & A _norm B_hiank
T S
DSP LINE -f
-10.¢ dBm
I 1ONORM
% SHVE 11
INSTH
: NORK :
CLAIBB d [T
RB¥
3 Miiz
VBF cmanamene
AL : BREY £
b @y eiis - : :
START 8 Hz STOP 3.800 shz

to cancel the compensation mode.

(3) How to compensate the frequency characteristics using the " Through correction” function.

This function compensates the frequency characteristics using tracking generator on 38 point
in frequency range of 3.6 GHz. The compensation is available, If you edit the data such as
center frequency, frequency span and reference level.

NOTE

1. This compensation is not preferable to compensate the rough frequency characteristics.
Therefore, compensate the frequency characteristics based on the display line.
2. This compensation does not compensate the electric wavelength of cable phase-dslay etc.
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D Press

TG | THROUGH .
| CORRECT !

TG OUTPUT [NPUT J

500 [©
(308 as 0¥ IC

CAT @

2584y =

~10¢Bu
RO

D cable

I

\—i feedthrough adapter

fod Sep 7 09:30:11 192

REF 8.4 dBa ATT 18 di 4 grite B blask

18dB/

e e P A
ot S : *

e

START ¢ fi STOF J.c0f iz
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4.8 Measuring with Tracking Generator

o -

5
@ Press | THRU CORR ! to compensate the frequency characteristics.
! EXECUTE !

‘ Yod Sep 2 99:39:51 1992
REF 8.0 dBa ATT 18 dB A torm B_hiank

e/ e —

DSP LINE |
-10.9 dbp

H
i

O 188 i -

KBY

} HHz ¢

VB¥

3 Wiz

SEP .

o gz : : : e ‘ :
START B Hz STOP 3.60¢ GHz
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4.8.2 Examples of Amplitude-Linearity Characteristics Measurement

(1} The Operating Procedure

@ Tum the tracking generator ON to entér specify the output-level and sweep-time.

o o o 5 e e
Press| TG |i POWER || START | and use the numeric keypad, step keys
i SWEEFP |} LEVEL |

or data knob to set the output level. (enable by 0.1 dB step)

@ Set the stop level in the same way.

Press | STOP  and use the numeric keypad, step keys or data knob to set the
| LEVEL |
| i

stop level.

@ Set up the test cables and feedthrough adapter as shown in the figure below.
The display will show the thrugh linearity {withqut DUT).

= Y TG QUTPUT 1EPUT
500 o em&sgx(} oY bL
CAL OUT
44 =2 1GdBa :

pap——m—  cable e

U [ PR

feadthrough adapter

@ if an error caused by the output level finearity is not negligible, yvou should compensate it as
describad in step {3) (later on).
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® Remove the relay connector and connect a compensation device (DUT) as shown below.
Start the measurement.

bd TG OUTPUT —— INPUT J

q " 300
500 20028 ov o

®) [oE @

J s

pogp————— cable. ———t]
L 507

(2) How to use the gain-compression display-function and reference line

The gain-compressin display-function which is an exclusive function for power sweep mode is
explained as follows.

Y
mn
T
-
=
=g

and turn the reference line

@ Press|TG|{ ! POWER
i
i

ON.
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@ Press LOXY dB

3
]
I £
¥

r
i
i
]
]
I
]
i
i
i
!
b

slope of the reference line.,

T and use the numeric keypad, step keys or data knob to set the

REF 28,0 dbe
S4B/

AIT 30 4B

¥od Sep 2 12:03:09 1997 RFF LM
A_write B hlagk

15.9 d

(F 1380500008 oy
ks

t
ipg Hrh
¥eg A
IER k!z-- .
LEF ‘
2.8 s

a:g

HERKER (X, T}
-3.14 dbe
3. A‘?i Gﬁn;

FREY ¥

'\..H’ f\‘i 3 G dhm

r = .
@ Press I OFFSET | and use the numeric keypad, step keys or data knob to set the

offset valus of the reference line {enable by 0.1 dB step).
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@ Press |Tg ;r wggé\_&éﬁ“} ,r“;;d—é ﬁ;;{;_} and use the numeric keypad, step keys or
i SWEEP || '
e o o v o o i W e o e ok

data knob to set the compression level (enable by 0.1 dB step). The gain-compression is
displayed on the screen.

Fed Sep 2 1B:04:85 (992 Pxdl MK

REF 20.¢ ¢Bn ATT 3% dB A view 8 blank
:-}dB! T B . e wnw_....._.___,wuk] P(dB "ﬁ
L JRET
Pxd3 MKR |
1.8 dB |0
1

o Lok g .

vgg{ X oL MARKER (%,v) |
bRz e S7.40 dbm |
S A 7,422 dpa | RN
2.8 5 e e : S S

SIE LFL -28.8 dita STP LYl 4.¢ dRa

(3) How to compensate the linearity characteristics

The procedure on how to compensate the linearity of the spectrum analyzer using the power
finearity calibration function is described as follows.

NOTE

If you change the function data (center frequency and reference level afc.), the calibration may not
operate correctly. In this case, execute the calibration again from the start.
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@ Set up the test cables and feedthrough adapter.

.50n
+30dE. AR OV DO

 — TG OGTPUT FHPET J

PROBE
@ POWER

fe——  cable "
|
i feedthrough adapter
7 e e e o = T EEEm———_— =
@ PressiTg|!l CAL !! PWRLN !
l 11 CAL ;
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4.8.3 Caution on Operations of Tracking Generator

{1} Dynamic Range

@ The dynamic range to be measured is restricted by the maxmum. output leve! of the TG
section and the noise fioor of the receive rsection. As the ‘RBW absolution range width’
and the ‘noise floor of the receiver section’ are decreased, so the dynamic range will
increase.

However if the RBW in raised to its maxmum and the local signal transmittion of the TG
section to the receiver section is leaking, then sometimes the noise level will not fall and
the dynamic range will not be extended,

@ | the transmition loss of DUT {including loss by the missmatching circuit) is lange, the
measurement dynamic range will be decreased in proportion to further loss. This problem
can be solved by inputting to or outputting from the DUT with an amplifisr.

@ The position of the amplifier (input or output) is selected according fo the DUT conditions.
The characteristics of the amplifier (gain, flatness, noise exponent, output level at 1 dB
pressure point, input/output VBWR) should be known in advance.

@ Make sure the output level of the tracking generator is not too much. I so decrease it.

(2) Time Response

@ On CRT display, the meassage which indicates whether the level is cor

is displayed. When measuring frequency characteristics with this device, this

display is ignored.
This message shows whether IF filter correctly indicates the level for sufficient response to
time by the combination of settings for | FREQ SPAN |, | SWP | and | RBW | .

@ When the signal level which is provided from the measuring device output edge to the main
body of the spectrum analyzer changes a bit the display is correct in some cases

regardless of the message.

& When the signal level which is provided from the measuring device output edge to the main
body of specirum analyzer changes alot suddenly, care is taken for the time response of
the measured device since this IF filter can not be recaived.

@ In this time response, when the characteristics displayed on the screen not changed by the
switch of SWP, this IF filter and the measured device are sufficiently respondeding. If it is
changed by the switch of SWP, SWP should be delayed and the Span (frequency sweep
width) should be decreased until the characteristics on the screen donot change.
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{3) Prevention of over voltage applying to TG OUTPUT connector

The voltage of +10V or more and electric power of +15dBm or more should not be applied.
{The TG may be damaged.)
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5. KEY FUNCTIONS

This chapter explains how to use each of the analyzer’s keys. As you read this chapter, try using the
various functions described (use the 25 MHz calibration signal on the front panel as a convenient
signal source). Appendix 3 lists the analyzer's menus and shows how to access them.
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5.1 Basic Key Functions

The basic key section on the front panel contains the center frequency, frequency span, start and
stop frequency, coupling, reference, and menu keys.

CENTER FREQ SWEEP

FREQ SPAN

e ) L2

REF LEVEL MENU

5.1.1 Center Frequency

The CENTER FREQ key, used with the SPAN key, sets the frequency range the instrument will
measure. You can also use the START and STOP keys to accomplish the same task.

CENTER FREQ

e Mar 24 9904038 1990 CENTER

REF 8.9 dbn ATT 14 d& Avier B blask
1848/ - : - - - CF STEP

gg@m 19z REF
¥BY T
3 Mz

" CENTER 4,150 Gz A SPAN 2,30 GHs
Center Frequency

Figure 5.1-1  Center Freguency

Use the CENTER FREC sofikey to set the canter frequency. When you
press this softkey the menu shown below appears. The center frequency
can ba from 0 to 8 GHz for the R3265, and from 0 to 25.5 Gz for the
A3271 {the screen shows the current setiing). Display resclution
depends on the span, as shown in the foliowing table.

NOTE

if span mode is sat to LOG, vou cannot modify the center frequency. Instead, use the
START and STOP keys to adjust the frequency range.
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Table 5.1-1  Center Frequency Display Resolution

Center Frequency Display Resolution

1MHz  (Span= 1000 MHz)
100 kHz
10 kiHz

{
%
100 Hz {1 MHz>Span 2 100 kHz)
{
{
(

1000 MHz > Span = 100 MHz)

160 MHz = Span =10 MHz)

1 kHz 10 MHz > Bpan=1 MHz)

10 Hz
1 Hz
1Hz

100 kFz > Span =10 kHz)
10 kHz > Span = 200 Hz)
Span =0 Hz)

(1) Center Fraquency Menu

CENTER FREQ

CFSTEP

.
I
1
AUTO/MNL |
wl

FREQ OFS
ON/OFF

Use this softkey to set the step feature o automatic or manual. The
step feature lets you conveniently step through the frequency range
while maintaining a constant span. The step size is the amount by
which the center frequency shifts when you press the step keys or
rotate the knob. Select MNL {manual) to set the center frequency step
size (the screen shows the current step size). Select AUTO to use a
step size of 1/10 of the span selting.

Use this softkey to turn the frequency offset ON or OFF. You can uss
this feature {o make relative frequency measurements. Select ON 1o set
an offset frequency in the range from 0 to # 100,000 MHz. If the setting
is smaller than the display resolution, the value of the display resolution
is used instead.

i )

Center Frequency (Display) = Center Frequency (Specified) + CFFSET

Select OFF o cancel the offset.

Press this softkey to operate the analyzer using its internal mixer.

Press this softkey when using an external mixer to drive the analyzer.
{You can set the centar fraquency in the range from 12.4 GHz to 325
GiHz when using an external mixer.) The condition setting menu
described below appsars when you press this key.
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i
| 10 MHz REF !
bOINT/EXT !

Use this sofikey to select the frequency reference the analyzer will use.
Select INT to use the analyzer’s internal frequency reference. This
reference has an accuracy of £2x10-8 /day and 1x10-7 /year.
Select EXT to use an external frequency reference connected to the
10MHz REF IN/QUT terminal on the rear panel. The accuracy of the
external reference determines the accuracy of the analyzer. The
accuracy of the exiernal reference should be #5x10-6 /day, and the
output level should be within the range -5 dBm to +5 dBm.

SOLIFCe.

CAUTION

1. When using the analyzer's internal freguency reference, remove the exiernal
reference source from the rear panel terminal, or spurious signals will be generated.

2. When using an external frequency reference, be sures to connect the reference

{2} Betting the External Mixer Conditions {This operation cannot be used in the R3265A.)

Using an external mixer lets you increase the frequency range of the analyzer up to 325 GHz.
To use an external mixer, set the mixer conditions and erder mixer correction data as described

next.

CENTER FREQ

AMPTD |
CORRECT !

Use this softkey to adjust the mixer bias if the exiernal mixer hias is

positive. Set the bias with the data knob, step keys, or numeric keypad,
ENTER

and press Hz . The current value of the blas appears in mA in
the active area at the upper left of the screen.

Use this softkey to adjust the mixer bias if the external mixer bigs is

negative. Set the bias with the data knob, step keys, or numaeric
ENTER

keypad, and press Hz . The current value of the bias appears n
mA in the active area &t the upper left of the scrsen.

Use this softkey o enter the external mixer's conversion ioss and
fraquency characteristics corrections, When you press this key, the
menu described below appears for you t© use 1o enter the correction
data.
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BAND H Use this softkey 1o set the frequency bandwidih of the external mixer
: being used. Table 5.1-2 shows allowable frequency bandwidths.

After you press the softkey, use the data knob, step keys, or numeric
keypad to select the bandwidth. When using the numeric keypad,
specify a band number from Table 5.1-2. The band number and the
mixing degree (N) appear in the active area in the upper left portion of
the screen, and the start and stop frequency automatically adjust to the
new fraquency range.

Table 5.1-2 Allowable External Mixer Frequency Bandwidths

Band No. Frequency Range (GHz) Mixing Dagres {N)

12410 18.0
17.0 10 26,5
22.9 10 33.0
26.5 to 40.0
33.0 10 80.0
40.0 10 80.0
50.0 0 V8.0
80.0 1o 90.0
75.0 to 110.0
10 890.0 o 140.0 ié
11 110.0 t6 170.0 22
i2 _ 140.0 to 220.0 28
13 170.0 {0 2680.0 34
14 220.0 to 328.0 42

O ~ND U B W R =
Ry 000D U B GO

-

mmmmmmmmmm -
1
3

1 BAND LOCK Use this softkey to turn the BAND LOCK ON or OFF. When BAND

y  ON/OFF | LOCK s ON, you can set the center frequency and the start/stop
frequencies only within the frequency range specified using the BAND
SELECT softkey described above.

When BAND LOCK is OFF, the bandwidth automatically changes to one
of the frequency ranges shown in Table 5.1-2; the exact range depands
on the center frequency and start/stop frequency entered.

i SIGNALID | Use this softkey to turn SIGNAL ID ON or OFF. Using an external mixer

| ON/OFF ] bypasses the analyzer's preselsctor, which can cause spuricus multiple

““““““““““ - spectra 10 appsar. The SIGNAL 1D function helps vou identify the real
signal from these false signals. When you turn on SIGNAL 1D, the false
signals shift their position while the real signal remains stable. When
SIGNAL 1D is ON, you cannot modify the spectrum display position.

-

v
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SIGNAL
SEARCH

Use this softkey to search the real signal from the image signal and the
real signal spectrum. Using this function enables to clear the real signal

]
. . . P SIGNAL ID ¢
Using this function enables to set the | Yto ON.
g P oo A | ON/OFF !

1

SIGNALID !, L o
When the ' ON/OFF ! iz set to OFF, this function is canceled.

CENTERFREQ |y | MIXEXT L. ! AMPID |
! | CORRECT !
R v vt oo v v i e o e of Bt o vt e .r_._--...-}

EDIT

ONIOFF

Use this softkey to furn the average conversion loss function ON or OFF.
When this function is ON, measuremenis are corrected by the
conversion loss entered. When OFF, no correction is made.

Use the numeric keypad 1o enter the average conversion ioss of the
external mixer being used, and press __ENTER
Hiz

£

Press this softkey to open the table and menu used to enter the
conversion loss data for the external mixer. This menu is described
below.

Use this softkey to turn external mixer correction ON or OFF. When ON,
the analyzer uses the external mixer correction data specified
o v e e
using | LOSS: FREQ | . When OFF, no corrsctions are made, though
! EDHT :
i i

the correction data remains in memory.
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{4} Entering the External Mixer Correction Data

The external mixer correction data compensates

for variations in different mixers. The

data remains in memory until deleted. To enter the data, press the following keys in the

sequence shown;

CENTERFREQ |- MIXEXT |opl
i

f i

AMPTD L]
CORRECT | |

LOSS: FREQ !
EDIT

f..
1

The following window appears for entering the correction data.
Use the data knob and step keys to scroll through the data.

REF 4.4 dBn

AlLTR &8

10/

CENTER e

3250 Hz e
EXT 26, 3484y
#EF 3 Mz
VBE 3 Mz
5P 50 ms

4 viev B.blask TBL EDIT

e 90089
3. 80804

oy L B £

peed GHz
pERY GHz

-25. 0 4B
-23.8 4B

1,64 an
1,38 md

Figure 5.1-2 Entering

¥
i = TE
bONPUT, )
\ MODIFY | data table,
?. __________ ud
1
1
;
! sorted in ascending order,
¥
E When you select MODIFY,
j
1
i
f o e e |
! INSERT |
! ON/OFF !
b e o+

the External Mixer Correction Data

Uss this softkey to input or modify the underlined item in the correction

When you select iNFUT, you can enter the frequency, level, and bias
current (in that order) to define each data point. The data entered is

vou can modify the existing data, The

maodified data is also sorted in ascending order.

Set this softkey to ON 1o insert an empty line for data entry.
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i
i
¥
oIt e e |
;  CURSOR | Use this key 1o switch the input between frequancy, level, and bias.
! CHANGE !
E- __________ E
;
i DELETE | Press this key to delete the cursor line.
i :
%. __________ wd
;

“““““““““ |
' Table i Press this key to delete all data in the table. The analyzer prompts you
: INIT i to confirm this action.
r __________ o
b

mmmmmmmmmm A _
i RETURN | Press this key io close the data entry window and retum 1o the
i | preceding menu.
B it ot e e e o e o

5.1.2 Freguency Span

Tie Mar 28 18:10:80 1992 SPa
R%F?j?.ﬂ din ATT 44 dB A viex 8 Blank
HiN ; - -

LIN SPax

SPAN

20,08 HE . FULL SR

| LG SPaK

FREQ SPAN

ZERD SPan

LT P

CENTER 1.98780 Gz SPAN 26.09 Nz
[m— Frequency Span —]

Figurg 5.1-3  Frequency Span

FREG SPAN Press this key {0 set the span and opan the menu shown below. The
analyzer's display resolution depends on the span, as shown in the
following table. The screan shows the current setting.

NOTE

Certain seltings cannot be modified i the span is set o LOG.
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(1) Frequency Span Display Resolution

Table 5.1-3 Frequency Span Display Resclution

Frequency Span Display Resolution
10MHz .... (Span> 4000 MHz)
1MHz ... {4000 MHz = Span> 400 MHz)
100 kHz .... (400.0MHz = Span> 40.1 MHz)
10kHz .... (40.00MHz = Span> 2.01 MHz)
1kHz .... (2.000MHz 2 Span> 401 kHz)
100Hz . ... {400.0kHz = Span> 20.0 kHz)
10Hz .... (20.0kHz = Span> 2.00 kHz)
1Hz .... (2.000kHz = Span)
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{2} Span Menu

Use the span menu to set the analyzer’s frequency span. Access the menu by pressing the
SPAN key.

determines the time window.) This astting is useful for measuring AM
and FM signals with low modulation frequencies (see Chapter 4).

SPAN
r“"'"--"-j ----- =
i LINEAR |  Press this sofikey to use a linsar frequency span scale.
I SpAN !
oo F
- .
; FULL : Press this softkey to set the full span of the analyzer. For the R3265A,
: SPAN i this sets the center frequency to 4.15 GHz and the span to 8.3 GHz.
E" ““““““““““ % For the R3271A, this sets the center frequency to 13.25 GHz and the
! span o 26.5 GHz.
b -
: LOG i Press this softkey to use a logarithmic freguency span scale. You rmust
; SPAN i then specify the start and the stop frequencies in the combinations
;‘“ ““““““““““ * shown below by pressing the START and STOP keys.
E
d Start Freguency Stop Freguency
i
3 1 kHz 10 kHz
: 100 kHz
: 1 Miz
; 10 kHz 100 kiHz
: 1 MHz
; 10 MMz
: 100 kHz 1 MHz
i 10 MHz
! 100 MHz
: 1 MHz 10 MHz
E 100 MHz
! 1000 MMz
! 10 MHz 100 MHz
: 1000 MHz
! 100 MHz 1000 MHz
v o o o e o o e ke
| ZEROSPAN | Fress this softkey 10 set the analyzer {0 zero span mode. In this mode,
H 1 the analyzer operates as a receiver fixed at the center frequency, and
3’ """""""""" *  modulation can be measured in the time damain. {The sweep fime
:
H
i
H

feature is useful when an incorrect span has been speciiied, or for

"
| LASTSPAN | Press this sofikey to sel the freguency span 1o the previous valug, This
H
i
* aliernating batween two spans.
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5.1.3 Start and Stop Frequency

The START and STOP keys set the analyzer's measurement range. You can use them as an
alternative to using the CENTER FREQ and SPAN keys.

Toe Mo 34 10:12:49 4992 STOP
REF 8.0 dBp AIT 14 dB A.view & blank
Ledz/ f I T | FRED 0FS
L WE
5208 o T
RBY
3 Wle
vEE
3 ¥z
S§¥P i_ : -
REEE T3 : .
IR € SUNNITIEPAN
Start Freguency Stop Frequency
Figure 5.1-4  Start and Stop Frequency
START Use this key to set the start frequency. This frequency can be from 0

Hz to 8GHz for the R3265A, or 0 Hz to 26.5 GHz for the R3271A. The
preset value is 0 Hz for both the R3265A and R3271A.

stop Use this key to set the stop frequency. This frequency can be from 0 Hz
to 8GHz for the R3265A or 0 Hz to 26.5 GHz for the R3271A. The
\___._~__.J preset value is 8GHz for the R3265A or and 26.5 GHz for the R3271A.
NOTE

in log span mode, the start and stop frequencies can only have the discrete values listed
under the LOG SPAN description above. If you enter another value, the setting jumps to the
nearest discrete value.

-

i FREQOFS |  Use this softkey to apply a frequency offset to the start and stop

. ON/OFF | frequencies. Select ON to set an offset frequency in the range from 0 to

Fommo ® £100,000 MHz. If the setting is smaller than the display resolution, the
value of the display resolution is used instead.

Start (or Stop) frequency (display)
= Start (or Stop) frequency {specified) + Offset

Select OFF to cancel the offset.
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5.1.4 Reference Level
The reference level setting deterrninas the vertical scale the analyzer uses.

Toe Mar 23 IR14:22 1992 REF
Reference REF -11.2 dBm AT7 1¢ dB A _vier B blank

18dB/ e s -
Level o i e ﬂi : dB/dly

(Initial nes L A

value ; ~11.2 At d Jogi e e
| 0dBm) bl
A

LN REF LEVEL

CENTER 1.99008d0 GHz CERDN S L 111

Figure 5.1-6  Heference Level

REF LEVEL Use this key to set the upper level of the vertical scale to a value in the
range from —148.8 dBm to + 80 dBm.
NOTE

If the input attenuator is set to MANUAL or MIN ATT, the reference level setting
range may be narrowed.

Pox dB!ci-i:v ! Use this softkey to set tha amplilude scals to a value in the range from
: Y10 dB/div to 0.1 dB/div.

LINEAR | Use this softkey to select a linear vertical scale (measured in volis) from
i those shown below. The reference level setting also changes fo voits,

5

£

g_

i

H

j

i‘ ““““““““““ 4 which can cause rounding errors. Chooss one of the following scales,

i i which effectively zoom in on the peak of a signal as the rashiplier

! ! increases:

| S : |

§ : %1 ! The vertical scale is from 0 V to the referencs level,

i : P with (REF levsl/10} volts per division.

; oo o e .

] g

§ b e e 3

; ! %2 ! The vertical scale is from half ths reference level 1o the

: ; P reference level, with (REF level/20) volis per division,
mmmmmmmmmm o

! F

: oo e “

i : x5 i The vertical scale is from four-fifihs the reference level

{ : P o the reference level, with (REF level/50) volis per

i oo e = * division.

¥ H

! o a

! 5 ® i0 ! The vertical scale is from nine-tenths the referencs lavel

é; 1 1 1o the reference lovel, with (REF lovel/100) volis per

S R e g

givision.



R3265A | 3271A SERIES

SPECTRUM ANMBLYZER
INSTRUCTION MANUAL
5.1 Basic Key Functions

UNITS i Use this softkey to select the units for the reference level, display line,
i and markers from the following menu:

! Conversion Factor:

1
i
!
i
i
i
¥
E
f
i
} oo e e “t
! i dBm :
1 E i
i ] 1
i o 1
[ i dBmV | dBm +47dB
E j i
! prim e e 4
: : dBuV : dBm +107dB
! i :
i e v o e o +
: Vo dBuVemf | dBm + 113dB
i i i
| fom 4
: , dBpwW | dBm + 90dB
3 i
f A ]
! ! VOLTS |
| ; :
t b o
: OWATTS ! dBm
i ! : 10 10 mw
H Lo o s e st oo o o e e f
:
i REFOFS | Use this softkey to sst the reference offset to a value within the range
i ON/OFF | from 0to +100.0 dB.
}. __________ wh
E Reference level (display) = Reference level (specified) + Offset
i
i
:
---------- ]
 LOWNOISE | Use this softkey to turn the low noise function ON or OFF. Select ON to
i ON/OFF | increase the sensitivity of the analyzer by about 5 dB in the band from 0
bommmm s ¢ 1o 3.6 GHz. Select OFF to cancel the function.

NOTE

1. The R3271A does not use the low noise function.

2. Set LOW NOISE to OFF when measuring distortion (otherwise the analyzer's
tertiary modulation distortion or 1 dB gain compression deteriorates).
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5.1.5 Coupling Functions

The coupling functions control the input section of the analyzer. They include the rssolution
bandwidth, video bandwidth, sweep time, and RF attenuator. Each of these functions can operate
manually or automatically.

Resolution bandwidth (RBW)

Video bandwidth (VBW)

Sweep time (SWP)

RF attenuator

{1} Resolution Bandwidth

1
i
i
H
[
Lo
1
3
1

St

Figure 5.1-8 RBW: The Maximum IF Bandwidth That Gan be Separated as Two Signals

The resolution bandwidth (RBW) is the analyzer's IF filler bandwidth. As tha REW iz narrowed,
spectrum pesks become stender and the resolution increases. This enables vou o separsie
notse from the spectrum being measured, and to separate one spectrum peak from ancther.
Howaver, as resolution improves, msasurement time increasss,

i the sweep time becomes loo short, measursments becoms less accurate and the messags
UNCAL appesrs on the angiyzer's screen. To avold this, inoreass the swesp tims ag you
decrsase the REW. For lower RBWs, the analvzer uses a dightal IF {(sze the DIGITAL IF softkey
description below),
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CPL
r““‘"; “““““ A
: RBW H Use this softkey to sst the RBW within the range from 10 Hz to 3 MHz.
H i The initial value is AUTO, which automatically sets the optimal RBW
L o e e e o o e o m e ol

depending on the Frequency span, as shown in Table 5.1-4.

Table 5.1-4 RBW Automatically Selected

Freguency span RBW

Span = 200 MHz 3 MHz

200 MHz > Span = 60 MHz 1 MHz
60 MHz > Span = 20 MMz 300 kHz
20 MHz > Span 2 6 MHz 100 kHz
6 MHz > Span = 2 MMz 30 kHz
2 MHz > Span 2 300 kHz 10 kHz
300 kHz > Span = 100 kHz 3 kHz
100 kHz > Span = 30 kHz 1 kHz
30 kHz > Span = 10 kHz ' 300 Hz
10 kHz > Span = 5 kHz 100 Mz
5 kHz > Span = 1 kHz 30 Hz
1 kHz > Span 10 Hz

(2) Video Bandwidth (VBW)

Tue Mar 3 101547 1992 GPL 142 Tae Mar 24 04624 1990 UL 102
Rif -11.2 dBp o ALL3EdB Avien 8 Blak REF -11.2 dim AT 20 dgm " L.i\_\a'iig éjﬂlank
Leds/ e - AR 1B 1948/ . —— .
: : : i3 ; H AE
VEd VB
383 kEz 3 tHe
R S S B
B T
e
" fh N I R
b B
- ; T T ] ...
309 L) TR S S A T AL 410
it I N YRY P S B
300 kg B s Qv gy R 177NN A R PSSR SRR O S ST SRS o ;
s¥p Do T ' 59 ’ L Do | e
CENTER 10760004 CHz SPAN 20,40 iz e CERTER 10960 Gl SPAN 1009 dEz
Figure 5.1-7  VBW = 300kHz : Figure 51-8 VBW =3kHz

The video bandwidth feature enables you to detect a signal buried in noise. It uses 2 noise
averaging process that requires inserting a low pass filter into the detected signal. This
improves the signal to noise ratio by about 10 dB. To increase the efficiency of the averaging,
set the VBW to 1/10 of the RBW or below.
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if the VBW is set too narrowly, the signal level is lowered due to the time constant of the low
pass filter, and the message UNCAL may appear. If this happens, increase the sweep time.

CPL
.
i VBW i Use this softkey 1o set the VBW within the range from 1 Hz to 3 MHz.
! i The presst value is AUTO, which seis the VBW squal to the RBW.
-t

(3) Sweep Time (SWP)

Toe Mar 24 $BIH3R 1992 QP 142 Tuz Mar 12882 199
ESE:’W'@ dir ATT 18 48 4 view B biank RE|F ~-i8.1 dig § H e ziﬁi"g‘iew E_bégﬂi o
: ; : ) 184/ : e
,,,,, o SHP
30 ms
s
Mmoo
Taw
S TS W S e N b
R?gg Hy bt ?1’( : Voo L] AT R%gg Wz L% H
W Ezmﬁ : \“l. ‘Lﬂ,%%"'j‘ S B— vr L
S;g@ Uy Ll'q'[ﬁ W };‘ ;1& “ﬁ g LF"“# %ﬁ?hgﬁi'ﬁk‘.f‘{% SET 1 Sﬁg iy “\
389 g bt : R o | : ‘ ‘
CENTER 1, 20200098 GHz SPAX J8.9F kHz e CERTER 1. BR020000 GHz SPAK 208,98 kiz
Figure 5.1-9  SWP = AUTO (500ms) Figure 6.1-10 SWP=50ms

If the sweep is set too fast for the signal to be displayed,the UNCAL error message appears on
the analyzer's screen. if this happens, increase the sweep time. Other sweep functions are
available under the MENU key sweep mode menu.

{PL
oo i(' """"" m ‘
! SR : Use this softkey 0 g8t the sweep within the range from 20 ms to 1006
i C1 ms. The initial value is AUITO, which automnaticaily selects 2 sweep that
S =)

depends on the frequency span, RBW, and VBW, so that no level error
oceurs. If Span =0 Hz (zero span mods), the setting range is 50 us to
1000 s. _

The SWP AUTO value, the frequency span, the RBW, and the VBW wve
related as fofiows;

Frequency span/[RBW ® MIN (RBW,YBW) % 0.5 1 =SWP
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(4) Input Attenuator (ATT)

The attenuator lowers the input signal amplitude to prevent damage to the input block, to
facilitate easy ohservation, and to prevent distortion.

CPL

r“"-“""";l ————— t

1 ATT 1 Use this softkey to set the ATT within the range from 0 to 70 dB.

bl i e piviets .
However, if i MIN ATT :[ is ON, ATT cannot be set below MIN

oo e o J
ATT.
The presst value is AUTO {10dB), and the optimal ATT value is
automatically set according to the reference level.
{5} AUTO Selection

The coupling functions can be individually set to"éuto mode so that the analyzer automatically
chooses an optimal setting for the function. '

i To set a coupling function to AUTO, press the softkey for that function,

i then press AUTO. To set a coupling function to manual, press its
softkey and enter a value with the shift keys, knob, or numeric keypad.
Once a coupling function has been set manually, it appears boxed in the
CPL menu and is underlined on the screen. For exampie:

in data erry mode

i.

]

i

i

i

]

k

E

3

i

{

;

d RBW | in manual mode {the RBW indicator at the lower
: left of the screen is underlined)
1
i
i
i
i
3
3
E
-
i
1
i
!
[ 5

RBwW in aulo mode

Press this softkey to set all coupling functions to AUTO.
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{6} Next Menu

ST AR i s i oo o Y T T o T e M T L £ e e s

e o e . ot T R D KR Al S b e P A 5

.
CPL o | NEXT MENU
]

MIN ATT
OR/OFF

REW:SPAN
ON/OFF

VBWRBW
ON/OFF

DIGITAL IF
H2IOFF

§
i
i
i

mmmmm v o e o o e vl

Use this softkey to set the minimum value for the input attenuator auto
mods.
if this function is OFF, the minimum value is set to 10dB.
Use this function to proteci the analyzer's input section and to prevent
arrors in level measuremeants and distortion measurements. For
example:
& For level measurements, set the MIN ATT so that the mixer
input level witt be — 10 dBm or below.
{(MIN ATT = Signal level + 10 dB)
® For distortion measuremants, set MIN ATT as follows:
for 0 to 3.8 GHz: MIN ATT = Signal level + 30 dB
for >3.6 GHz: MIN ATT = Signal level + 10 dB

Use this softkey to set the ratfio of the resolution bandwidth to the span
o a value from 0.1 to 0.001. (The preset valug is 0.01.)

When this function is ON and the RBW is sel to AUTD, the RBW is
automaiically cetermined from the span using this ratio.

Use this softkay to set the ratic of the VBW ip the RBW. When this is
{ON and the VBW is set to AUTO, the VBW is automatically determined
from the RBW using this ratio.

The altowad values ara 0031 10 &1 in increments of 1 and 3. The
preset value is 1.

Use this softkey fo set the digital IF function. This function improves low
fraquency accuracy by automatically switching the analyzer to a digital
IF section when the span and RBW seitings are low, The digital IF
setting dictates whan this switch ccours. When set to 1, the digital IF
section operates when the BBW is 100 Hz or below. When set 1o 2, the
digital iFF section operates when the RBW is 30 Mz or below.

i the span is above 2090 kHz, or equals 0 Mz, the digital F mode
automatically switches to the analog IF mods,

Sot DIGITAL IF to OFF 1o use the analog IF section af ail imes.
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NOTE

1. When the digital IF section is operating, the functions listed in Table
5.1-5 cannot be used.

2. The digital IF dynamic range is reduced to about 75 dB in the input
frequency range of #300Hz.

3. The analog {F section is particularly sensitive to changes in
temperature for an RBW of 30 Hz or 10 Hz. If you use the analog
section for these low RBW frequencies, first calibrate the instrument
using the CAL key. The bandwidth, signal level, and noise level are
not accurate at 10 Hz RBW in analog IF mode. The screen shows
“HBW *10Hz" to indicate this.

Table 5.1-5 Functions That Cannot Be Used in Digital iF

SWEEP TIME
VIDEO BW
MARKER CONTER
SWEEP TRIGER
TRACE DET
WINDOW SWP
FULL SPAN
LOG SPAN
ZERO SPAN
EXT TRIGGER
SWEEP MODE
AUTC ZO0OM

Press this softkey to return to the previous menu,
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5.1.6 Menu Keys

The MENU key opens softkey menus that control triggering, trace detection, the sweep, the
display, and input/output, '

(1) Trigger Menu

When taking measurements in zero span mode, use the trigger menu 1o select the appropriate
triggering method. You can also use triggering to capture intermittent signals.

-
MENY oo | TRIG i Press these keys to open the trigger
l I condition setting menu.

! Press this softkey to automatically repeat the sweep. (This is the preset
b value.)
-+

| Press this softkey to synchronize the sweep with the AC power
j frequency.

i VIDEQO | Press this softkey to set the trigger using an on-screen marker,
F ]
3 ]

An arrow -» appears at the left edge of the screen to indicate the trigger
position. Adjust the trigger level with the data knob, step keys, or
numeric keypad.

W Jen 22 £5:36:42 199 {oPL 12
REF .8 dbz ATE LB 4B Awrite B blask
1848/ ; : -

5P i
508 s

LT : 4Ll Rl 1

VBN

==

¥Hz -

FLLAF TS :
CENTER 930 Wiy SPAR § He

Figure 5.1-11  Triggering with an On-screen Marker

Press this softkey to trigger on the vertical synchronous signal of a TV
video signal.

An arrow — appears at the left edge of the screen to indicate the trigger

position. Adjust the trigger level with the data knob, step keys, or
nurmeric kaypad.

TV-H I Press this softkey to trigger on the horizontal synchronous signal of an
I NTSC TV video signal.

¥ This trigger is valid only for sweep times of 20 ms or less.

P~ loew NN A
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Y {
f | oDD i Press this softkey o trigger on the horizontal synchrorous
: | FIELD i signal of the odd-numbered fields of the TV signal.
| o .
E i Use the data knob, step keys, or numeric keypad to
; i select the triggering line number (from & through 263).
! i
1 3
] ;
““““““““““ ]
E | EVEN i Press this softkey to trigger on the horizontal synchronous
{ } FIELD i signal of the even-numbered fields of the TV signal.
1 S ol
E Use the data knob, step keys, or numeric keypad to
! specify the triggering line number {from 4 through 262).
! .
i
:
““““““““““ "
H EXT 1 Press this softkey to control the sweep with an external TTL level trigger
H i connected to the EXT TRIG terminal on the rear panel. The trigger
i
!' ---------- #  occurs at either the signal trail from high to low (—) or at the signal rise
| from low to high (+), depending on the SLOPE setting.
b e -
! SLOPE i Use this softkey to select the polarity of the external trigger signal.
1 F
i +f - I
Bt s s ot e o e e o .

(2) Trace Detection Menu

Use trace detection mode to control how the analyzer displays noisy signals.

-
MENY i  TRACE |  Press these keys to open the trace
EEEEEmas it
! detection menu.

i Press this softkey to display both positive peaks and negative peaks in
| noisy regions of the signal. This setting gives you a good idea of the
pommmmmmmes " unceriginty of the measurement,
o e 1
: POSI i Press this softkey to show only the positive peaks in noisy ragions of
: i the signal. This mode is helpful for measuring the level of slender
i‘ --------- ¥ spectra and pulsed RF signals, although it makes the signal lock
! deceptively clean. You can capture the signal’s maximums using the
: MAX HOLD feature {(see MAX HOLD under the trace menu description).
b e -
! i Press this softkey to show only the negative peaks in noisy regions of
E_ i the signal,
__________ ol

L
i SAMPLE | Press this softkey to show a rough average of the positive and negative
! | peaks in noisy regions of the signal. This mode is automatically selected
- when measuring the noise level with the marker, or when averaging
mode is set (see the TRACE key description).
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(3) SWEEP Mode Menu

Set the sweep time using the CPL key, and set other sweep features with the sweep mode
menu.

-
weny |————= | SWEEP E Press these keys to open the sweep
'

MODE mode meni.
| F....,_.._...J

T
| CONT ! Prass this softkey to select continuous sweep moda.
: SWp :
Y o o o o e ot Fl
Fme e
i MANUAL |  Press this softkey to select manual sweep mode. In this mode, you can
i SWP ,  move the sweep point with the data knob or step keys. Press SINGLE
!“ """""""""" ¢ SWEEP to begin the sweep. The current sweep point frequency and
: level are shown on the scraen.
1
| SINGLE |  Press this softkey to execute a single sweep synchronized with the
; SYWP | current trigger mode.

mmmmmmmmmmm ok
;’Z
i WINDOW | Press this softkey to execute a sweep within the measuremant window.
H SWP I (See Section 5.14 "Measurement Window Function™.)
:,.. uuuuuuuuuu 4
i
i
o e o e e o k|
i RESET |  Press this softkey to begin a new sweep even if a2 sweep is currently
J SWp ! executing.
S -
i
Jr T e e ]
i MKRPAUSE | Press this softkey to turn the marker pause on or off. This feature
i OW/OFF | makes the sweep pause for a specified amount of time at the marker
B % point. This feature is usually used for audio monitoring at the marker

point {as described in the sound menu description). You can also uss
the sound menu MKR PAUSE softkey o set the pause time.

NOTE
You cannct use the MKR PALISE function in ZERD SPAN moda,




RJ3265A [ 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.1 Basic Key Functions

{4) Sound Menu

Press the SOUND softkey to use the sound feature. A marker appears and the demodulated
wave at the marker point can be heard through the internal speaker or the front panel
hesadphone jack.

| i etk a
MENU f 5. |  SOUND !
| t
]
o
I AM/FM ~ | Press this softkey to switch between AM or FM.
} ;
1- uuuuuuuuuu .
{
: The AM wave is demodulated and can be heard.
i
i
1
! The FM wave is demodulated and can be heard.
1
fr o e e -
i VOLUME |  Use this softkey and the data knob, step keys, or numeric keypad to
' i adjust the volume to setting 1 through 18.
Jro o o o m 4
?Mﬁé ;;ﬁgg'i Use this softkey and the data knob, step keys, or numeric keypad to set
! TIME i the pause time within the range from 100 ms to 1000 s (the preset
Lo e 4 valueis 1 s). The sweep is held at the marker point for the pause time
| specified. The pause time is shown on the screen. This feature
I eliminates the clicking noise you hear every time the analyzer sweeps.
1
““““““““““ s |
| SQUELCH |  Press this softkey to turn the squelch on or off. Set the squelch level
i  ON/OFF | with the data knob, step keys, or numeric keypad. An arrow ( < ) at the
. *  right side of the screen shows the squelch level: signals lower than this
! are not demodulated.
i
|
i
:
I Tue Mar 24 1030043 1992 Sop
' REF -20.1 d83 118 dB Avlew Bblak
: e Co wagkes | P
5 =dedd ana ;.
! THL 8 Mg o e WLME
| R — v
t : L THE
' | R g | arrow(e
i [ | i
1 1 TP £ AU o
1 Wil !zr i M A
! i T, Ei%
! 511
! I kHz J0d b T
H SEP
J ik oas :
i CENTER 233.0 Wiz SPAX 3B MHz
]
¥

Figure 5.1-12 Setting the Squelch Leval
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-
AMAGC | Select ON to use automatic gain control (AGC) on the AM wave.
i
i
B

o]
=
T,
o]
T
i

This function only operates when the REF level is set to LIN.
Select OFF to cancel this function.

NOTE

The AM AGC function cannot be used in zero span mode.

' SOUND |  Press this softkey to turn off sound mode.
3 I
E ]

{5) Using the Analyzer as a Fixed Synchronous Receiver
Produce

@ Set the marker at the spectrum to be monitored.

@ Press | msny to turn an sound mode.

Press

-
1
1

MKR PAUSE E and enter the pause time.
| TIME |

11 0 || MHz |,

{For example, if setting 10 seconds, press

@ Select the demodulation type:

Press ;r o ;\M/;RE ) “i o select AM or FM.
i |

{The cne reversed in black-white is selected.)

® Adjust the sound volume:

Press | VOLUME -E and adjust with the data knob or step keys.

Press | SQUELCH ? to select ON, and use the data knob, step keys, or numeric

i ON/OFF |
keypad to specify a squelch level higher than the noise level.

The squelch level is indicated with an arrow « at the %ight side of the screen.
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@ Set the sound mode to OFF,

OFF

Press

MENU

or press

| B
i OFF H

{B) Setting the Display Line

[ eahiatara el |
! DSPLINE !
[ ON/OFF !
ot e o ot e e s ok

Use this softkey to turn the display Jine on and off. The display line is a
horizontal cursor fine you can use for comparing waveform levels. You
can set the display line anywhere between the lowermost level and the
reference level. (The preset value is — 50 dBm.)

{7) Selecting the Display Features

MENU

CHARDSP !
ON/OFF !
A

.
GRATICULE !
ON/OFF |

Select OFF to remove all characters except the softkey menu from the
display.

Select ON to display all characters.

Select ON 1o display a graticule on the screen.

Select OFF to remove the graticule.

Select ON to display all frequency measurement data on the screen.
This includes the center frequency, start/stop frequency, span, marker -
frequency, and frequency offset.

Select OFF to remove frequency measurement data from the screen.
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{8) Selecting Input'Output Types

MENU oy NEXT MENU

| S = o e ]
e Y “““““ |
i INPUT i Use this softkey to select an input port.
! RF/PI i Select RF when the input signal is connected directly to the front panel

prmmmmmeee * RFinput.
Select Pl when the input signal is connecied to the plug-in connector on
the front pansl.

b

! INPUT | Use this softkey 1o select an impedancs for the front pans! input.

H | Select 75 O if you are using a 75 ( converter at the RF input to modify
s < the input impedance. {The analyzer automatically converts values in

! diBy, dB. emf, dBmv, and volts into the 75 {1 system.)

! Select 50 O if you are using a 50 (converter.

;

i

k

Use this softkey 1o select the output signal of the rear panel connector

I REARPNL
: marked X or 2¥/inGHz.

QUTPUT

XAXis | Press this softkey fo ouiput the sweep voliage. The
: sweep voltage ranges from ~ 8V o +5V, and the output
impedance is about 1 kQ.

bLOSWP Press this softkey to output a voltage of about 2V/M
; IIGHz i {whers N is the mixing degree) per GHz of sweep
bt 4 fequency. (The output impedance is about 1 k()

Press this softkey to raturn o the provious menu,
i ] ‘

g
s
m
L
=
T
=
<
| PRSI |
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5.2 Trace Section Functions

The analyzer has two irace memories: A and B. Each trace can be set to write the results of the
current sweep or to view the results of a previous sweep. You can set both traces to write at the
same fime. The trace memories are not saved affer you turmn the power off, although the trace data
can be stored in internal memory locations or on the memory card. The trace section provides an
averaging mode to reduce noise, and has various other waveform comparison and calculation
functions.

The analyzer handles each trace as digital information. The original analog signal is input through the
RF/IF section, detected by the LOG/LIN amplifier, and then digitized for display. The digital data is
stored in trace memory and displayed under CPU control. The CRT display is 701 pixels wide and 401
pixels high; each horizontal point has one level data point making up the trace.

NOTE

1. Averaging mode {with sampls trace detection mode) is not available during MAX HOLD
(POSI trace detection mode) or MIN HOLD (NEGA trace detection mode) measurements.

2. Conversely, MAX HOLD (POSI trace detection mode) or MIN HOLD (NEGA trace detection
mode) measurements are not available during averaging measurements {which use
SAMPLE trace detection mode),
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Traces A and B have identical softkey menus. The following description of frace A also applies to
trace B.

{1) Trace Mode

A
—n_m& _____ 1 * . +
i WRITEA |  Press this softkey to rewrite trace memory A with each new sweep.
] ! The results appear on the screen.
R e —— 4
i
i
r ---------- B - Yot ¥
| VIEWA | Press this softkey to stop rewriting trace memory A and display the
' | current memory contents,
== 4 If trace A was previously in BLANK mode, trace A appears on the
_____ 1 screen again.
Tee War 24 103333 992 A 42 Tae Mar 24 1836217 1992
AEF -11.2 dBa ATT 10 dB A yieR B blank REF -11.2 dBa ATT 19 d8 b vier B vies
{48/ —— _— 1846/ R 7
A i
-~ :
Y B
-RE¥ RG¥
18w oy LA P
™ A e TR N Y RN SO W 40>
ST L NEXT HEN: sep Pl o
i#d as : : : d . 4% =s e
CERTER 943, 2080 ¥Hz SPAN JBE kiiz CENTER 1. B848800 JHz SEAN 388 kHz

Figure 5.2-1  Basic Waveform in VIEW Mods Figure 5.2-2  Second Higher Harmonics in

WRITE B
“““““ T
i
I BLANK |  Press this softkey to remove trace A from the screen. The trace data
! A b remaing in memory and can be redisplayed by selecting view mode for
Prrmm e 1 trace A

! Press this softkey to make a trace of the madmum amplitude levels over
: A i time. The analyzer then compares each point on the freguency axis o the
=== new data from the current swoep, savas the greater of the two, and
displays the results on screen.

in this mode, trace delection mods is automatically set to POS! (see Trace
Cetaction Mods under the MENL key description),
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{2} Averaging Mode

In averaging mode, the analyzer averages the amplitude of each existing data pd%nt with the
new amplitude from the latest sweep. It then replaces the old amplitude vaiue with the new
averaged value. Averaging can improve the signal-to-noise ratioc more quickly than noise
reduction using the video bandwidth feature. Averaging also allows you to perform quantitative
analysis of random components and to measure signals buried in noise. In averaging mode, the
trace detection mode is automatically set to SAMPLE,

Press this softkey to enter the number of averaging iterations. This
value must be an integer from 2 to 1000.

AVGA | Use this softkey to start (SRT) or stop {STP) averaging.

SRT/STP | The analyzer retums to trace mode when averaging is
“““““““““ ©  stopped.

AVGA | Press this softkey to pause (PSE) or continue (CONT)

PSE/CONT | averaging. While paused, the analyzer displays the
““““““““““ ¥ number of traces averaged and number left to complete.
When you select CONT, averaging resumes from where
you left off.

-ﬁﬁ-«-—-———-...-.T-........_..T..__————rmmmm-r-uuu_-ﬁ-—————-l
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H
1
! ‘ Tee er M IBSLAT O 4102 Toe Mer 24 905807 1990 MG 4
H REF ~11.2 dba ATD 16 d8 Awlen B tank ZEF ~11.2 dbn BIT $8 dB hAritebag B blask
: 1eds/ - - : : YOI LRdBS 7 i— : - A A
H B wamo e
CENTER P AV A TIMBS i
1 : R N
H 483,08 M8z : #30 b : ?S’E/Eﬂ%
! .................. B PR S
i BLAY : TG A
: | s | gy
i 73717 S U SN S S S A A N T A A
I i
2 S T S e 2 S R
i A
i 4
I - YT AL B A & LSO O S
| - : _ o . : N _ L
! HARE B SEREES 38 e ; e
i \‘%\gﬂ v ; R i VI§ ; . . : ! .
i . S _ : N —
§ st P R AT 4B sip C :
: CEKTER 983.08 Wiz 3945 20,40 ¥Hz s CENTER 983,10 Mz SPAN 28.0¢ Wiz
!
]
i
i Figure 5.2-3 AVG =None Figure 5.2-4 AVG=31st
!
H
L

AVG A 7 Use this softkey to select how long the analyzer stays in averaging mode.
CONT/ONLY E Select continuous (CONT) to have the analyzer continuously average new
- ]

b e data with existing data. The analyzer uses formula 1 shown below,

Select ONLY to average only the set number of averaging Herations, using
formula 2. When complete, the analyzer returns to view mode.

Averaging Formulas

FN = n:  Formula 1: Yn=Sigma/n

N < Formula 2: Vo= {(N-1). Yn=1} /N+Yn/N

n: The number of averaging iterafions completed
: The number of averaging iterations specified
Yru nth Trace data

\(H nth Average data
Y- 1. {n-19h Average daia
Sigrma:  Sumn of data up to nih peint
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{3) Normalize Mode

The normalize function displays the difference between the input signal and a set of correction
data stored in memory, plus the valus of a display line. (The correction data is obtained from a
signal saved as a reference. See SAVE CORR below.)

input signal ~ Correction data + DISP LINE — Digplay

-
“ A ! NEXT MENU !
] :
Y — J
[ o o e ~
i NORMALIZE | Press this softkey to open the normalize mode menu.
i A 1
LA 4
i
]
L
““““““““““ a3
i NORMA |  Use this softkey to turn the normalize function ON or
i ON/OFF |  OFF. Before using this function, be sure to save the
!' """""""""" © correction data using the SAVE CORR softkey.
;
e e -
| DSPLINE |  Use this softkey to turn the display line ON and OFF.
i ON/OFF | Use the data knob to set the data line within one point,
b e 4 use the step keys to move one division at a time, or use

the numeric keypad to enter an exact value for the line’s
position (at display resoclution).

i. __________

i NORMA |  Press this softkey to save the current trace A into

| SAVECORR |  memory to be used as correction data. This data is
prom e m———- * saved in NV RAM and is retained even after the

! analyzer’'s power is turmed off.

I

|

i INSTANT |  Press this softkey to do the following:

! NORMA !

1.

““““““““ . @® Put a display line near the center point between the
signal’s maximum and minimum points.
@ Save the current trace A as correction data.
@ Turn the NORMALIZE function ON.



A3265A | 32TTA SERIES
SPECTRUN ANALYZER
INSTRUCTION MANUAL

5.2 Trace Seciion Funciions

{4) Calculation Mode

A L e NEXTMENU

time. Each point on the frequency axis is compared to the new data
from the current sweep, and the smaller of the two is saved in memory
and appears on screen.

"1
MIN HOLD | Press this softkey to make a trace of the minimum amplituds levels over
1
i
Wl

In this mode, trace detection mods is automatically set to NEGA (sese
Trace Detection Mode under the MENU key description).

AXCHB | Press this softkey to exchange the contents of trace memory A and B.
i The display changes to reflect this exchange.

“
A-BA | Press this softkey to subtract the contents of memory B from memory
+ A at each point and place the results in memory A If trace A is
“ currently in write mode, memory B is subiracted from the trace A
sweep results. if trace B is currently in write mode, it is set {0 view
mode befors the calculation.

' Press this softkey to subtract the contents of memory A from memory
H B at each point and place the results in memory A, If trace Ais
““““““““““ * currently in write mode, memory B is subtracted from the trace A
sweep results. If trace B is currently in write mode, it is set to view
mode before the calculation.

A-DL—>A | Pross this softkey 1o subtract the display ling value from the contents
; of memory A at sach point and place the results in memory A. If trace

; ““““““““““““ * Ais currently in write mode, the display line value is subtracted from

! the frace A sweep results,

]

Press this softkey 1o retum to the previous menu.

{81 Solt-Borsen Mode

i MULTL | Press this softkey to enter the 2 screen display mode menu.
1 SCREEN | (For details, refer to chapter 7.)
ol



R32654 / 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.3 Marker Section Functions

5.3 Marker Section Functions

The marker function enables you to superimpose normal markers or a delta marker (for relative
measurements) on the waveform displayed on the screen. The analyzer then displays the frequency
and amplitude at the marker position. In addition, the analyzer enables you to use markers for signal
tracking and finding peaks, and allows you to send marker data to another function.

MARKER

= T%ﬁ | PEAK | EMKR—ai{H OFF | |

5.3.1 Marker ON

Press the ON key to turn on the normal marker and open the marker menu. The menu contains
softkeys for using the delta marker, frequency counter, signal tracking, noise measurement,
amplitude measurement, auto-peaking, and display line features.

{1) Normal Marker and Delta Marker

ON
| i l mm———
NORMAL | Press this softkey to turn on the normal marker (indicated by €). The
MKR i frequency and the amplitude at the marker point appear on the screen.

“““““““““ © Adjust the marker with the data knob or step keys, or enter a specific
frequency with the numeric keypad.
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—————————— "t
O MKR ) Press this softkey to fix the delta marker on the waveform, then rotate
i the knob to position the normal marker for measurements relative to the
""""""" 1 delta marker. The screen shows the difference in the frequency and the
! amplitude between the deita and normal markers. Adjust the normal
1 marker with the data knob or step keys, or enter a specific frequency
1 with the numeric keypad.
i
o o o
i NORMAL |
: MKR \
o
i Tue Har 26 17:45:22 1992 W& 112
i REF 8.7 dEp ATT L #_view B_blak
! 1443/ ;
: HARKER
i 50,6809 NHz
1 HER oo -2.38 dfin
i
1
l N H
£ :
H : :
i : |
E : : o fd T
i S SO NS SRR S S SO B B 3.
; ¥ BN A W \ R
T 1 [ T ST SR Y o St St o8 i
: EU waw‘%ﬁﬁj : _\\ﬁ;’%ﬁ T k‘gg
i ggpm GRL LU A sﬂ:r"%*g RN B
! B A P ar
; CENTER 58.8909 Nhz SFAK 2049 kitz
1
1
§
i
: Figure 5.3-1 Normal Marker
i
§
oo e 1
i AMKR
§ i
' ]
R e e L] ol
: Tue Wer 24 17:15:33 1992 DELTA
; REF 9.0 da ATT 10 gk A_vien B blank
1845/ :
i 1 4 woRKER | TR
: ] (. ez R
; 4 HER : I ~54,31 dB
H 8§18 kHgl- oo [ :
§ il
i + FIGD R
; |
' R
f B
i
i fi
1 Ll
! RL¥ A
: 3 khz -
t Vi Wl AR I o DM amd gl
i k\?— kBz ggﬁj e
t sge oo
! T S — :
: CENTER 56,8080 4iz SPAR 288.4 Kz
E
4
¥ Figure 5.3-2  Deita Marker
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__________ -
1
I

FIXED MKR

ON/OFF

1 MKR
ON/OFF

Select ON to fix the delta marker at the current
frequency and amplitude. These values are stored in
memory and are used as reference values the next time
this function is turned on, sven if the center frequency
and the reference level have been changed.

Select ON to display the reciprocal of the delta marker
value. This function is useful for determining the
modulation frequency of a demodutated wave in zero
span mode, as described in Chapter 4.

How 1o Shift the Marker Between Trace A and B

Press
Press

[

A

1

B

to shift the active marker to point M on trace A.
to shift the active marker to point @ on trace B.

(Note that the delta marker does not move.)
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(2) Frequency Counter Function

The normal marker only makes rough frequency measurements based on the display data. The
frequency counter function lets you make precision frequency measurements using ths
analyzer's internal frequency counter.

If the marker point is higher than the noise level by 25 dB or more, the analyzer measures the
frequency of the signal containing the marker instead of the frequency at the marker position,
and you do not need to set the marker exactly at the spectrum peak. However, the amplitude
indicated is the amplitude at the marker point. To make precision frequency measursments
exactly at the marker position, selact the marker counter function described balow.

You can set the frequency counter resolution as low as 1 Hz. However, as the counter
resolution decreases, the gate time becomes longer, and as a result the sweep tims increases.
The frequency counter function cannot be used when the SIGNAL TRACK function is
operating.

Y

COUNTER

' Press this softkey to set the frequency counter
TkeHz ! resolution to 1 kHz.

Fress this sofikey to set the frequancy counter
resglition to 100 Hz,

i Press this softkey to set the frequency counter
10Hz i resclution to 10 Mz,
o

1Hz resolution o 1 Mz,

-
i

1

1

!

..E

I

i

}..

t

i

1

1

}.

1.

i

P 100Mz
b

k

3

i

H

i

i

{ CNTRES |  Press this softkey to set the frequency counter
§ ;

i.

3

FREQONT | Select FREQ ONT 10 use the intamal fraguency counter
KR CNT i measure the frequency of the signal that the marker
mmmmemeesed e olaced on,

Select MKR CONT o use the internal frequency countsr
to measure the frequency at the marker point. (For
detailed information, see the Frequancy Measurement
Examples in Chapter 4.3

COUNTER | Press this sofikey to tumn off the frequency counter
OFF 1 funciion.

7T S b o i 5 e S o g e o s
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{3) Signal Track Mode

In signal track mode, the marker and the center frequency setting follow the signal as it drifts,
so that the signal is always centered on the screen. (if the signal drifts off-screen within one
sweep, it may not be tracked.)

i you narrow the span in signal track mode, the signal tracking function changes the center
frequency to keep the signal centered.

SIGTRK | Use this softkey to turn signal track mode ON or OFF.
ON/OFF |

NOTE

Even smooth slopes can be tracked accurately by modifying the AX and AY settings,
as explained in paragraph 5.3.2, Peak Search.

{(4) Measuring Noise/Hz

The analyzer enables you to measure the rms of the noise lovel normalized at the noise power
bandwidth from 1 Hz to 100 MHz, using a variety of reference levels.

Tue Mar 24 17:13:36 990 MOISEAY
(EE T8 0 477 10 4B A_view B_blark
1148 .
‘ P waker | | iz |
HKR ‘ (46,35 e s
j. -148, p/Hz ,
. e
[ FIXED MR
: : e
RBﬁ . l?. " l;‘ ..................
3 Mz
L T e
R . S | WSt
380 e R S U S S 0FF
START 1 1z STOP 1,289 Gz

Figure 5.3-3 Noise/Hz Leve! Measurement
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ON
l""""“"““'i _____ "1
i NOBE/ | Press this softkey to display the noise power bandwidth data on the
H A Hz ! screen.
Lo e e e 2 4
-
““““““““““ i
| dBm/Hz | Press this softkey to set the REF LEVEL to dBm and
! i measure the noise level.
__________ -
EE:
P dBuV/VHz | Press this softkey to set the REF LEVEL to dBp V and
: . measure the noiss level.
___________ wl
f’;
““““““““““ il
i dBgHz ! Press this softkey to place the fixed delta marker and set
i ! the measurement mode to dBc/Hz.
Eu- __________ ol
t ——————————
! FIXED MKR Press this softkey to place the fixed dsita marker and
!
I

I
!

PEAK |  execute a peak search.
ok

MENU

Press these keys to switch between the noise

o | DSPLINE

3

E
;  ON/QFF | level measurement and the normal marker i
the display ine is turned ON during noise level
measuremant. If the active marker is below the
display line, the neise level measurement data
is displayed. H the active rnarker is above the
display line, the normal marker data is
displayed,
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{5} Setting X dB Down

The X dB Down function lets you enter a reference point and then display the difference in the
frequency and level at a specific amplitude below the reference point. The X dB value can be
set within the range from 0 to the screen’s dynamic range. The preset value is 3 dB.

Tue Mar 24 15:85:50 1992 Xk D9SN

REF -4 dia ATT 14 8 4.view Bblark

2R/ — , : .
FERUVTRE S N NS S N

fdsoowN i L

\'. PR
3 kHz -
TER |
gt SN oo
B ops i : : : X : Y Elm
CEXTER 25.00000 Wiy SPAN 1898 KHz

Figure 5.3-4 X dB Down

L__......’ _____ ]
p— R
; XdB i Press this softkey to shift the left and right markers o a point X dB
i DOWN | lower than the reference marker.
(T
H XdB | Press this softkey 1o shift the left marker X dB down from the reference
' LEFT | marker.
Bor o o s e o i o
R — -
H XdB i Press this softkey to shift the right marker X dB down from the
| RIGHT |  reference marker.
:. __________ <
REL/ABS.L |  Use this softkey to select the marker type used by the X dB down
/ABS.R | function:
__________ b

REL : Sets delta marker mode and displays relative values
between the two markers,

ABSB.L :  Sets normal marker mode and displays the value of the
left marker.

ABS.R . Sets normal marker mode and displays the value of the
right marker,
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i X dB | Press this softkey to set the reference marker level using the data knob
E i or numeric keypad.

REF MKR

B st e o o oo o 4
1
L
i REFMKR |  Press this softkey to set the reference marker level at the peak of the
: PEAK i waveform being displayed.
E: __________ £

"""""""""" =
{ COUNT DOWN | Press this softkey to recalculate the waveform peak and the X dB down
| ONIOFF | point for every new sweep.
. -1

(8) Using Auto Tuning

The auto tuning feature provides a convenient way to center an input signal and set the
reference level by pressing a single key. When you use auto tune, the analyzer adjusts the
span within the range of about 40 MHz to 8.3 GHz for the R3265A, and about 40 MMz to 26.5
GHz for the RB271A. The analyzer then finds the input signal peak, centers the signal, sets the
peak level as the reference level, and turns on the signal track function. You are then prompted
to input a narrower span.

i Press this softkey to execute the auto tune funciion, then input the span
; y using the data knob or numeric keypad.
B =)

NOTE

If you press a key or softkey while AUTO TUNE is exscuting, the operation stops at the
current span saiting.
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(7) Setting the Preselector

The R3265A and the R3271A use a tracking praselscior to increase their dynamic range at
high frequencies. In the input range from 3.5GHz to 8.3GHz for the R3265A and from 500MHz
to 8.3GHz for the R3265AP from 3.5GHz to 26.5GHz for the R3271A and from 500MHz to
26.5GHz for the R3271AP, tracking must be adjusted between the preselector's sweep
frequency and the input sweep frequency (the “peaking® adjustment). The auto peaking feature
provides a convenient way to do this.

ON | ) NEXTMENU 5! PRESELE ! Press these softkeys to open
' 1 ' i the auto peaking menu,

-
i MKRON | Press this softkey to turn on the normal marker. (The marker
| automatically becomes active when you select preselect mode.)

Press this softkey to move the marker to the waveform peak.

"

AUTO i Press this softkey
i
1

PEAKING to perform auto - e 2 Ml RESEE
__________ o peakmg (first, 55}”}3! dBa ATY 18 dB Asrite 8 blak o
: AT R AREER | MR

however, make IS SRS R 180003 CHz

i AR :
sure the normal [ . ‘,,f:g 47 da

i

H

1

i

! marker is near the |
' peak of the input
H signal). The
! analyzer

| automatically
! adjusts the C N
: preselector A P
' tracking so that the P i '
: input signal level is
! rnaximized.
i

!

i

;

1

I

i

|

1

1

]

E

3

3

i

|

!

1

i

SPAR 18,14 Mz

Figure 8.3-5 Executing Auto Peaking

NOTE

If you press a key or softkey while auto peaking is in progress, the
processing terminates and the the analyzer is set to its previous state.

£

-
ANUAL | Press this softkey to manually adjust the preselector tracking.
EAKING | Use the data knob or step keys to set the tracking in the range from
bomm o * =100 to 100.

e
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(8) Selecting Relative or Absolute Marker Measurement

If the display line is on, you can display the absoluie marker level or the marker level relative to
the display line. '

ON e | NEXT MENU

—

; DSPLEVEL | Use this softkey to select how the marker level is determined.

. REL/ABS | Select REL to display the marker leve! relative to the display line.
E

Select ABS to display the absolute marker level.

NOTE

The delta marker operates independently of this setting. The usual delta marker
information appears even if the display line is turned on.

{9) Positioning the Marker Data on the Screen

-
ON e | NEXT MENU |
3
i

5P POSI Use this softkey to position the marker data.
_ PILOW Select UP to display the marker data in the upper right of the screen.
o e * Select LOW to display the marker data in the lowsr right of the screen.

o O



R3265A / 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.3 Marker Section Functlions

5.3.2 Peak Search

The analyzer's peak search functions include the next peak functions for placing the marker on
various peaks, the AX and AY ssttings for defining what the analyzer considers to be a peak,
and functions for listing waveform peaks in a table.

{1) Peak Search Menu

PEAK Press this key to determine the maximum level of the waveform
containing the marker. The marker is placed on the waveform’s maximum
level, and the frequency and the level at that point are displayed.

if the measurement window is ON, the peak search is executed within the
window. (See section 5.14.)

& . Active

Tue Yor 24 18:04:31 1992 PRAE 142 Marker
REF #.1 dBm ATT 18 d8 A view B hlask
1848/ — : }
: P yarker | MO PR
1036 Wiz y
67 e | e gy
: RIGHT

1 I‘EX}" PK
LEFT

¥KR
193.6 MH;

NEXT MENL

5 : : : :
CENTER 262,72 HHz SPAN 437 ¥Hz

Figure 5.3-6 Peak Search Screen

"
PONEXTPK | Press this softkey to move the marker in descending order to the next
| } peak on the waveform. You can display up to 256 marker points and
"""""""""" - tha frequency and level of each.
The next peak function only operates if the trace is in view mode or
after a single sweep. If you press this softkey during a sweep, you
may not get valid results.
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t
Y?_
i NEXTPK | Press this softkey to place the marker on the next peak to the right of
' RIGHT |  its current position. The frequency and level of each peak (up to 258)
bommmmr % are displayed on the screen.
f
S
| NEXTPK ! Press this softkey to place the marker on the next peak to the left of its
! LEFT | current position. The frequency and level of each peak {up to 258) are
fomme - *  displayed on the screen.
3
i. __________
PONEXTPK ! Press this softkey to alternately place the marker on the next minimum
L MAXMIN | and maximum of the waveform. The frequency and level of each peak
E‘ """"""""" * {up to 258) are displayed on the screen.
;‘

““““““““““ "}
' VN , Press ihis softkey to place the marker at the lowest point on the
H i waveform. The frequency and level at that point ara displayed on the
Lo o o e o e e e i ol
; screen,
!

---------- il
| NEXTMIN |  Press this softkey to move the marker in ascending order to the next
; ! minimum level on the waveform. The frequency and level of sach
P % minimum (up to 258) are displayed on the screen.
i
fommmmmaa v pemeeme—— -
| NEXT MENU | | CONTPK | Select ON to exscute & continuous peak search,
! i i ON/OFF | The waveform peak is determined after each
i - R *  sweep and the marker is shifted to that point.

NOTE

Be sure to save the data collected using the NEXT PEAK functions, since it's erased the
next time you press PEAK or MIN search.

The NEXT PEAK data is also erased if you manually adjust the marker or modify AX or
AY.

{2) Setting HnX and AY

If the analyzer’s peak search function is not finding all the peaks you expect it to, you may
need to adjust the AX and AY setting. These settings define the slope near which the
analyzer expects to find a peak. AX and AY are set in pixels (display points).

When you execute a peak search, the analyzer looks at the waveform for a rising siope that is
AY/IAX pixels or greater and is accompanied by a traiing slope that is AY/AX pixels or
greater. It then finds the maximum value between these slopes: this value is the peak. In
general, decreasing AY for a given AX enables the analyzer to find peaks of less sharp
spectra, and decreasing both AX and AY enables the analyzer to find the peaks of smaller
spectra. Since AX and AY are based on the screen resolution, zooming in on a waveform
may also improve peak searches.

Set A¥ and AY as follows:
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PEAK | | NEXT MENU -E_.% i PEAKA | Press the PEAK AX/Y softkey to toggle
! ! ! XY i between AX and AY, and set a value
L —_— - bttt 4 foreach.

AY: Setting 1 to 400 points

400 points
T {Initial value: 40 paints)

e ___;,E
_ AX: Betting 1 to 700 points
700 points {Initial value: 15 points)

Figure 5.3-7 AXand AY Resolution

.
N

Max.

The point ® where the waveform data
increases by AY or more over the interval AX
is defined as the rise.

The point @ where the waveform data
decreases by AY or more over the interval AX
is defined ag the trail.

During a peak search, the analyzer searches for
the maximum value bstween points & and @.

® ®

Figure 5.3-8 Setting A X and AY

REF &.0 dBo AT S @R Auiew Bblank PESK 272
BB/ - -

s O (Example 1)
R B If AX=15and AY =40,
7 AY is so large that the analyzer only finds
ong peak.
T o [’:ﬂé&f;m
Kbt .4 D AT 16 df Aview B blask PEAK 272
148/ .
WREEK ot g
190991 i Nl (Example 2)
’ie | g f AX=15 and AY =10,
ST M AY is small enough that the analyzer finds
Bt several peaks.
5P 6y

CENTER. 20,2000 185z S 190,0 iz ok LIST
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{3} Modifying the Peak Search Leval

~ “
PEAK Loy | NEXTMENU 5 | NORM/UP |
; | L oW :

You can modify the peak search so that the analyzer will search for peaks above or below the
display line.

Select NORM to search the entire waveform. (This is the preset setting.)

Select UP to search the level above the display line (see Figure 5.3-10),

Select LOW to search the level below the display line (see Figure 5.3-11).

Turn on the display line and adjust its level before setting UP or LOW as follows:

o e ki
E } . - k]
M DSPLINE I toselect ON — adjust the display line
[ ONOFF | .
e on e s et v e e a4
NOTE
REF g,& din REN] 5 view B blask PEAK 272
i T ] The peak list function will not operate in
7 1832061 iz
1R ﬁ ~18.78 | | PEAK search or MIN search mode.
2,001 ez g e
RE% 4 kHz Y . i
k ..:..\j "'J‘M"w
TR a0 v S 100, by Tk LIST

Figure 5.3-9  NEXT PK when NORM is selected

KEF 6.0 b A1l 10 & BloR  blesk PE 12
10/ : —

HARKER y
.00 g O
Hy+ 81 iy

¥R - 5 oA
e s W Display fine
LRIV S B A X .
wiive |- ;/\} ! } Not searched
W B L Y R e B

e —— i 10,0 v PR LT

Figure 5.3-10 NEXT PK when UP is selected

REF 4.0 dBa AT IR Aoview Bblagk PERK /2
1/ : -
HEREER
. €8T 7K

- DL v } Not searched
1659740 Mzl - o PR 4 : . .
DL -4 B Loiog M & Display line
_ . T o
{ -:-‘L]K
5 30 s T e

CENTER 200,8000 Mlp PN 1080 Ky T T

Figure 5.3-11 NEXT PK when LOW is selecied
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(4) Peak List Display

This function creates a table that lists up to eight peaks in a selected order, along with their
frequencies and levels. Numbered markers appear on each of the peaks,

"""""""""" | | et |
! | ' ON/OFF |
b o o o o wk ke o o e e e o e o .

@ For example, to list the eight highest peaks in ascending order (this is the preset setting),
prass:

e e e 1 o TR e e e e i 0 T T e e e "

PEAK ' ONEXTPK | ! NEXTMENU s | PEAKLIST | 15 select ON.
! bl | | ONOFF !
S N —— ad b o o e e e o =) Eo oo it s it i ok b o o =

The softkey in bracksts can be any of several; the options are described below.

Tve Mar 24 13:50:47 1992 PR /2 . ' )
REF 0.6 dBs A37 10 d h_vier D blak R0 e MTU G bvier Ablak P 212
{tan/ - i, N / T
: P rae]
b OMHz
- IR p— -
18,1 ¥Hz- S — ‘%M’K 9.0 18k
LEFT EBE 280 kg
N PN _% \I'Ei' aaﬁ k_Liz Y
MEAT X SP 38 ms FEAK LIST
o HAX/MIR ; MF;
i 3 - b i o AT GO, wrssisrasiins
befd i “.a j;._.i,s i‘ i
RBY R IR I A 1 Ry LI =R B
it ko 4l “l ig i HEST i -
¥ R HE R N | i bd, , ~47,
348 kHzig-- w W bl '-@,“ i %5 / l‘qiﬁﬂi """ N 3001 Wiz 4378 dRe A D
§ip A 4 ’ﬁ ; M " N 6001 Kz T8 dke A | HEBU
5 gs : : : : : 90.1 kHz ~48. 18 din )
START 5.0 Mis - STEP 183.0 Mz

Figure 5.3-12 Listing in Ascending Order
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@ To list peaks by another criterion, press one of the following softkeys instead of the NEXT

PK softkey:
prorrsmss e P T T e b T e A ST o o e mm o |
IONEXTPK !} NEXTPK |} NEXTPK !] NEXTPK ! toselect MAX or MIN.
! fYORIGHT D LEFT 1D MAXMIN
Bu o e ot e o e e B L L e [ O S ——— R B

For example, to list the peaks from left 1o right starting at the peak preceding the peak with
the active marker €, press the following keys:

- i | o s e " e -
PEAK > | NEXTPK ,"‘"“*”: NEXT MENU ,L‘““WD PEAK LIST f to select OM.
! RIGHT ! : } P ON/OFF |
L e et o v e e e e m o b o e oo e e e s wd B o mor i wwm somn v ot o o -l
Toe Her 24 55010 1950 MM 42 REF 6.8 din RET (8B fuvier Bhlak PR 272
g%m.a din ATT 16 dB A view & hlask 108 - 5 —
preve i g0 [ i85 Lﬁﬁ
: 28,1 ¥z i MR - \ S 1 R
MER | -42, 3 d3n .5 e = - ’l g : PEAE 4
28.1 BHzy {\ el )1 o Frg B
| o L L R N O
o T I I N
R82 208 kit |- phob i
1l el W i o Y Wil
S s : FEA LIST
vore
3.3 din 4
S
37 dbn | N [P
g 4378 dix i
ISE& kflz -] ; 31,47 die 4
VBE i £7.25 din
30 ke 41,81 dbe 5| PREY BN
S¥F |y -53,91 din 4
it s |
CENTER 35,0 iz SPAN 1L.0 4z ‘

Figure 5.3-13 Listing with NEXT PK RIGHT Specified
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5.3.3 Marker — (Marker tc)

The marker-to function lets you use the current marker data (frequency, level, and data) as the
setting for another function. For example, you can set the marker on a peak and then press
MKR~-CF to changs the center frequency to the peak’s frequency.

MKR—CF |  Press this softkey to change the center frequency to the active marker
]
k

]
I
! frequency.
e ————— 4
i
1
1
1
: He Mo 24 10:20:47 1992 PEAK 12
i Eii%i g\ dba ATT 18 é8 Aviey Byrite
1 88/ . ,
I napkpr - TP
: - RETILE p—
x4 =Ly bl i
: 589,21 Wiz~ ot SRR
! MET PR
: LEFT
! i NET 7K
£ N
I L T T AT e e
: Ml
: R wie HEXT I
: Sv;g [ R P S SR -
1 50 s : : : —
: CENTER 388,00 Wiz SPAX 5.2 WHyz
i
I
' Figure 5.3-14 Sefting MKR — CF
F
'
—————————— “
i MKR-+REF | Press this softkey o change the reference level to the aclive marker
H 1 level.
b e s s o i e a
!
o e e “t
| MKRA— | Press this softkey to change the frequency span to the delta marker
] SPAN 1 frequency.
I.. __________ 4
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é
““““““““““ “
i MKR-> |  Press this softkey to change the CF step frequency to the active marker
i CFSTEP | frequency.
i; __________ ok
““““““““““ “t
i MKRA-» | Press this softkey to change the CF step frequency to the delia marker
' CFSTEP | freguency.
__________ o
;‘i
| MKRA - | Press this soflkey to change the center frequency to the delta marker
: CF i frequency.
l,.. uuuuuuuuuu o
i
b e -
| NEXTMENU |
: i
b o e e 1
1
b s 0 4
i MKR-» | Press this softkey to change the marker step frequency
i MKRSTEP | 1o the active marker frequency.
uuuuuuuuuu o
E
““““““““““ "t
i MKRA-> | Press this softkey to change the marker step frequency
1 MKRSTEP |  to the deita marker frequency.
E,: mmmmmmmmmm
““““““““““ "F
i MKRSTEP | Use this softkey to spacify the step frequency used
y AUTO/MNL | when moving the marker with the step keys.
b o e o o o ok

Select AUTO to set the step frequency 1o 1/10 of the frequency span.
Select MNL to enter the step freguency size. (Enter a time value if the
analyzer is in zero span modes.)

5.3.4 Marker OFF

Press QFF to remove all markers from the screen and cancel afl marker-related functions,
including tha following:

@ Counter 2 Manual Sweep
® Noise/Hz ® AUTO TUNE
® Marker Pause & 1/A Mark

&  Sound # (Continuous dB
e Single Track Down
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5.3.5 Multi Marker Function

The multi marker function lets you simultaneously display up to eight markers on traces A and B,
along with the frequency and level at the marker points. You can move the active marker
{indicated by @) with the numeric keypad, the step keys, or the data knob.

You can also use the delia (®) marker to measure the relative distance to the multiple markers.

Tee Har 24 19:00:45 1992 WLT] K
REF 2.4 d5a ATT 19 dp Aovies Bblak . .
hds/ S — : W@ 1 This example shows five
199, 5500wy | EIORE markers on the screen. (The
- : ot ey T , e sc
1693501 1ty S <5 first marker is active.)
REE
! kHz
%’?Tk
W ikwﬁw‘
284 gs : - -
CENTER 200, 8800 iz SPA% 06,0 ki
Figure 6.3-158 Muiti Marker Display
HE L0 e AT @ dvier Bblerk MATI WK
o WARKER You can use the multi marker
A 4 . . .
| g P g listing function to display the
& 959t p B

oo

frequency and level data of all
markers, as shown.

199.9391 Wiz -49.13 die

A
| New2: 199.97%% YHz -38.53 dba A
I e, 32 200, 0981 ®Hz -18. 86 dEn A [

[ Ho. 4 108.4286 Hz -38.5¢ dBn &

i No, 5t 208.9418 MHz -49,19 dig A
‘Ne.é:
No.7
g

Figure 5.3-16 Multi Marker Listing



R32654 / 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.3 Marker Section Functigns

(1) Multi Marker Menu

BHIFT > ON Press thase keys to turn ON multi marker mode.

P Use this softkey to turn a selected marker ON or OFF. {* indicates the
ON/CFF | marker number currently selecied.) Use the MKR No. softkey to select
““““““““““ * amarker, then press this softkey to turn it ON or OFF.

1

1

1

1

.

i

|

: Select ON to place the currently selected marker on the screen. it
! becomes the active marker when first turned ON.
;

i

1

]

i

}.

Select OFF to turn off the marker.

i Use this softkey to select from the eight mulii markers. The selected
P marker number appears in the menu on the MKR OMN/OFF softkey
b e 4 above.

}.

! Use this softkey 1o select the active marker from the mulit markers

! MR currently turned on. You can move the active marker {indicated by @)
E“ ““““““““““ * with the numeric kevpad, the step keys, or the data knob.
;

-

¢ MKRLIST Use this softkey to display a list of the marker number, frequency, level,
i ON/OFF and trace of ali the markers in real time. The active marker is listed in
b e * reverse black and white. :
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REF 6.5 i ATT 49 dB Avien Bblak LTI ¥ @ This example shows a delta
e/ SR marker listing:
mfi ® Thedeltamarker {  )is
d—ﬁﬁ itz set on the third marker,
which is active (@).
ACTIVE ® Helative values are
T . R measured from the delta
R R LISE marker.
RE/OFF

200.5061 Khz 1506 dBe 4

Figure 5.3-17 An Exampie of Delta Marker Listing

ity

REF 4.6 die AT 18 B Ayiew Bhblank MALTI K

3

199,959 oty
0L 50,8 n b

RBF 1 Wiz

VER 1 Wz

3P 202 25 - - :
BTN e

MARKER
sar e MR
19, 9§9é Mﬁ% Vo

:]rE“KR i

199.5591 Wiz

.43 i

Ne,2: 199.9796 YHz 19,47 &

No, 3 284.0081 Mz 31,94 dg A

Ne. d: 280.8286 ¥Hz 19,390 d8 A

Ne, 5y 200.8418 MHz B.8l dB A
No, 6!
Ne.T
8

Figure 5.3-18 Example Listing with a Display Line

® The absolute value of the
delta marker appears at the
end of the list.

This exampte shows a listing
using the display line:

The levels listed are measured
relative to the display line.

For this type of listing, be sure
to set the display line to
measure relative values as
follows:

b e e - 4
7 5 s st e k
'DSP LEVEL! to select REL.
! REL/ABS !
bttt b e e e o

NOTE

You can’t use frequency counter mode and multi marker mode at the same time.
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{2) How 1o lse the Mulli Markers

O Turning On the Multi Markers

REF ¢.9 dba

Tue Bar 24 19:47:57 (992 MOLTL
&_view B biask

1#da/

HER

ATT 10 4B

RARKER
0E.0R0E MHz
-1%, 86 dBo

269, 0861:-43

s : :
CENTER 208.080¢ ¥Hz

SPAR 1808 kitz

REE ¢.0 dBn

ATT 1% dB

Toe Mar 24 15:00e08 1990 MATE K
&oview B olank

1ads/

HKR

199. 9820 #z

Eﬂgi

MARKER
199, 9820 HHz |
-65.84 dBe

s ;
CENTER 202.8488 yHz

RBE
1 k2
E¥
| kHz
S
200 os
¥
Tue Mar 24 19:02:35 1990 WRATI MK
REF 8.9 dBe ATT £4 dB A,VieR B hlask
{4as/ — .
HARKER ﬁmn}?
_— mégﬁgg Hhz i W
2 : -3%.51 dbia i
A
!% i
fJ! e R S s L A R R S A
Iﬁkﬁz fip e : o
Ve Lol D
H od Dlwhed bl M il by
W a : S
SEAN t#E.8 KHe

ON

BHiFT

Press

1o turn ON marker 1.

To turn ON marker 2,

o o won e e o o e o ok
Pyt R
2, and press]  MKR2  to select
1 i
ON. LMo

Marker 2 becomes the active marker and

can be moved on the waveform.

To turn ON marker 2,

MKR3 1o select

ON ' ON/OFF !
" B e i i s s e o s e wl

Marker 3 becomes the active marker and

can be moved on the waveform.
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@ Turning Off the Multi Markers

e Yo 24 19:9:33 1982 WULTL 8 To turn OFF marker 3,
ﬁ;}j din ATT 18 d3 A vier B_blank fO e e o ]
! : : : warie | - S22 press |  ACTIVE | to select
R O 09,9786 iz | B P OMKR !
: : : ; 1 -3t a3 . F 1
199.9795“!‘[?{';5" SRR SO SR N S m R B, L e e s sor o ot ot o et o d
H [ A
: marker 3 and press |  MKR3 !
1 1
to select OFF, i___?i\lj?ff___}
RE¥
| ¥Hz
11 ;
1kl fedebpod
S¥P pasd e
288 as : - - -
CENTER 266.0880 WHz SPAK 184.¢ kHz
L
e Har 26 $5:09:56 1997 WL I When marker 3 is turned OFF, marker
REF 2.% dBn ATT 16 dB Avies § blak i .
tids/ T : PRSI 4 automatically becomes the active
1 2, 0al vt | WO
Mo oindl ARl I3 marker.
: e e e e e i
It} MKR4 | isturned OFF
I ON/OFF |
L e oo ot o e e e -1
next, marker 1 becomes the active
o marker.
1 kHz
S¥P
268 ps :
CENTER 290, 0830 WHz SPAN 1000 ke
A
Toe Mar 24 15: 1008 1992 AT 1K Thus, when a marker is turned OFF,
§§EBJ€.B dén ATT 18 43 A vier B hlak
N WARKER the remaining marker with the lowest
HINITINT .
ETORP LT e number that is larger than the marker
you turmned off becomes the active
. . rarker.
;\ - If no remaining marker has a larger
L.
, f '\ number, the marker with the smallest
L lk,w.} ot A number becomes active.
SPAX .HM.B kiz
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5.4 User-Defined Softkey Functions

Most of the analyzer's keys are software-based rather than hardware-based. This makes the analyzer
a very flexible instrument. The user-defined softkeys function lets you assign the softkeys that you
use most often to the user menu. Moreover, you can reassign any softkey 1o any softkey menu, then
save your customized menus 1o an internal memory location or to a memory card.

Each of the analyzer’s front panei keys defines a softkey group. For example, the CENTER FREQ key
defines the center softkey group. Each group has seven menu spaces. The seven spaces in the user
softkey group are initially not assigned any softkey members.
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{1) Reassigning Softkeys 1o Menus

DEFINE
Press “SHIFT USER | .  The following display appears.

s CENTER  2s2

+ SFL s Of Staep Sizef.ﬂwtof}!anl;ai
SFZ : Freguency Offset On/8ff

@ Soft group Grg | | Taueney

SF4 ¢ Internel Mixer

SEF r Exteroal Hixer

S86 ¢ 18 Mz Ref Fat/Fxt

MEMBER

g Center Frequency s/ DELETE

t Lenter Fredquency
(F Step Size Aute/Haaval
Frequency {ffset Onf0ff

Internal Mixer
t External Mixer
t Positive Bias
BN gative Blas e
3 : Uitgde Correct

@ Soft member

2 el O L e B3 (T

Figure 5.4-1 User-Defined Display

@ The softkey group’s current menu assignments (SF1 through SF7) appear in the upper half
of the screen. o .
i GROUP |
These can be set by pressingthe | ACTIVE | and moves arrow bey — to the menu
L

you wish to alter or add by knob @ .

@ Al softkey members appear in the lower half of the screen, sorted according to the group

they initially belong to. o ——— n
i MEMBER |

These can be set by pressing | ACTIVE | and selects the menu you wish to set by
B o vt v o o 2 e e oF

panel key or t 1 Keys.
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(2) Explanation of the Menu

_____ —

MEMBER
ACTIVE

GROUP
ALL

DEFINE

USER

ress this softkey to activate the softkey group area (the upper half of
the screen). Press the front panel key corresponding to the group you
want to modify, or use the step keys to step through all the groups. Use
the step keys to access the second menu (next menu) for groups that
have two menu pages. Use the knob to set the arrow at the menu
space you want to change.

Press this softkey to activate the softkey member area (the lower half of
the screen). Press the front panel key corresponding to the group the
member belongs to, or use the step keys to step through all the groups.
Use the knob to set the arrow at the member you want to add.

Press this softkey to place the softkey member indicated by — in the
menu space indicated by -»,

Press this softkey to delete a softkey member from the selected menu
space. (The softkey group must be active.)

Press this softkey to return the current softkey group to its initial
settings.

Press this softkey to return all softkey groups to their initial settings.

Press this softkey to cancel the user-defined softkeys mode. The
preceding display appears.

The customized menu remains set even if power is turned off. However, before using
GPIB remote control, reset all menus to their initial state. You can save customized
menus on the memory card (see Section 5.5).

NOTE
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{3) How to Set the User-Defined Softkeys

Toe Jor 24 1132533 1992 C1f6 MENG @ Press [ SHIFT || USER

m::SHUSER g/ T :r"Es%EQQW? )
SF2 | ACTIVE !
" SF3 A !
SF4
o Then use the panel keys or step
§E7

Jess Warker agx
+ toMarker In

keys to select the softkey group 1o

201 Merker OFF T e modify.
31 Normel Marker [NITEAL USER
it Delre Harker RAP In the example at loft, S
g s };}gﬁf Ma;kei gnégiff ..................
: elte Merker On/0ff ALL :
71 Counter {n INITIAL is selected.
8 ¢ Cowater Res 1 kHz
9 ¢ Copnter Res 108 Hz RETURN
18 ¢ Counter Res 18 Hz

@ Use the data knob to set the arrow
{~—) at the menu space to modify.

Then use the panel keys, step

11 1 Covnter Res 1 Hz
é,% : frqueucyé%?rker Counter keys, or data knob to select the
13 : Coynter S
t4 ¢ Signal Track 0u/Bfi T softkey member to add.
£5 ¢ x dB Bawn Wede iy g
S @Don In the example at left, MARKER
(16 orn £ abe i is sl
19 4 Relative/Absolutel/Absolute? ON dB DOWN is selected.
20 ¢ Reference Merker Active RETLRK -
21 ¢ Refereace Marker -» Peak

Press ENTER

I
I
|
i

addition.
s;g : Note: Softkey members marked
NERE .
§‘;%’ : with three asterisks (™)
TRy T cannot be replaced or
12 ¢ Frequetey/¥arker Cognter
i3 Eoug;er a9t L altered.
14 1 Sigaal Track 0n/9ff INITIAL
15 : x dB Down ¥ode GROUP
4 o de t dB Dowr e
1771 dB Down Lleft AL
18 & 6B Down Right INTTIAL
19 1 Relativesdbsolutel/absoluted | o
28 1 Refereuce Marker Active RETURN
21 : Reference Marker «» Peek
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5.5 Memory Card Functions
5.5.1 Initializing the Memory Card and Saving or Recalling Custom Menus

This section explains how io initialize the memory card and how fo save or recall custom menus
defined with the USER DEFINE key. Refer to Section 5.8 for more information about other uses
for the memory card.

(1) External View of the Memory Card

Fromnt surface Rear surface
",
LY
" Baliery holder

An memory carD N

/ ;
e
{ Broduction MNo.
Insert direction Month when produgad

1 through & (Januery to September)
X {Oectorber}

Y (November)

Z (December)

The last digit of the year

Momeory capaciy

Figure 8.5-1 Exiernal View of the Memory Card
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(2) Inserting and Removing the Memory Card

Drive lamp
Eject button

Protection switch

04YY AHOWIN w

. .
; ASALNVAQY

Figure 5.,5-2  Inserting and Removing the Memory Card

@ Insert the memory card with the printed surface upward.

@ Set the protection switch to OFF to allow the analyzer to read and to write from the
memory card. Set the switch to ON to prevent the analyzer from writing to the card.

@ To remove the card, make sure that the drive lamp is not lit, and press the eject button.

CAUTION

The drive lamp lights when the analyzer reads from or writes to the memory card. Do not
remove the card or press the sject button while the lamp is it or you may damage the
card.

(3) Initializing the Memory Card

WARNING

Initializing a memory card erases any data on it.

Before you can use a memory card you must initialize it. During initiafization the analyzer
checks the card’s memory and formatting. To initialize a memory card, do the following:

@ Set the protection switch OFF.

@ Insert the memory card into the analyzer.
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]
@ Press |SHIFT || 4 |I CARD
i
i

The foliowing screen appears:

Tue Mer 28 (122816 1992 CARD 272
REF 2.4 dBp ATT 14 dB Aowrite B blank
1048/ e :

CONE TRM

really want to o
initialize Hemory Card? | :

RBY
3 M
E T
G CRCEL
130 as L1 -
CINTER 2.150 GHz SPAK §.20 GHiz
| e i ]

to initialize the card.

to cancel the operation and return to the previcus menu.

@ When initialization is complete, the message "Memory Card Initialized” appears as shown
below. f the message “Memory Card Failure™ or “Protection Switch ON" appears, make
sure the protection switch is OFF and try again.
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Tee Mar 24 38:57:35 1990 0D 402
REF 4.1 dhp ATT 14 dB A _mrite Bblask
S e ———

L2aD
Ve

STGRE
MEN

Initialized

CENTER 4,138 Gz SPaN &3 GHe

Figure 6.5-3 Initializing the Memory Card

(4) Saving a Custom Menu
The analyzer can save one user-defined menu setup per card. Do this as follows:

@ Insert the memory card into the drive.

@ Press|SHIFT || 4 || STORE
i
|

The user-defined menu setup is saved to the card. If there is not enough empty memory
space on the card, however, the operation may fail. The card’s memory space is divided into
channels as described in section 5.6. The user-defined menu setup is stored in channel 39
on a 32Kb card, and on channel 79 on a 128Kb card.

CAUTION

1. If channel 32 on a 32Kb card or channel 79 on a 128Kb card contains data, it will be
erased when the channel is overwriiten. When saving soft menu data, first make sure
these channels do not contain data you want to keep.

2. To protect the saved data, set the protection switch on the card to ON.
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(5) Recalling a Soft Menu

To load a user-defined menu setup from a memory card to the analyzer, do the following:

@ Insert the memory card containing the user-defined menu.

@ Press|BHFT || 4 |'  LoaD
i
i

The analyzer loads the user-defined menu setup from the card.

CAUTION

The current menu setup is overwritten when a user-defined menu setup is loaded from
the memory card.

5.5.2 Saving Internal Back-up Memory Data to the Memory Card

The analyzer has 17 internal memory locations (channels); these are called the back-up memory
{as described in section 5.8). You can store an exact copy of this back-up memory on a 128Kb
memory card,

(1) Saving Data to the Memory Card

Use this procedure when replacing the back-up memory baitery, or when copying the back-up
memory o other R3265A/3271A analyzers.

@ Insert the memory card into the analyzer.

@ Press | SHIFT || 4

The following message appears:
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Toe Moy 24 14:28:43 1992 OaRD 272
1%%; 5.@ 3] ATT 18 dB Awrize B hlak
B B N i H i H

(ONFIRM

Tie ot really wa

store Backup data? | i

e e G
138 ns - : :
CENTER 4.15% Gilz SPAN 3.3 Gz
7 e )
Press | CONFIRM | to store the back-up memory on the card.
E i
S U o
I T S v e = i 3
Press | CANCEL | to quit and return to the preceding menu.
; ¥
E |
o o4

CAUTION

1. The memory card must have a capacity of at least 64Kb to save the back-up
memory.

2. You don’t need to initialize the memory card before saving back-up data, but you will
need to re-initialize the card if you ever want to use it for saving other types of data.

(2) Reading Back-up Memory from a Memory Card

Once you've saved a back-up memory to a memory card, you can read it from the card to any
R3265A/3271A analyzer as follows:

@ Insert the memory card into the analyzer’s drive.

@ Press |SHIFT || 4

The following message appears:
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. Tue Mar 24 11:29:81 1992 CARD 272
REF 4.8 dBm ATT 16 45 Amrite B_blank
1848/ : - - - - .

want 1o
load Backup data?

3 ns ¢ NS U S
CENTER 4. 156 £Hy SPAN 338 Gy
e ot r——————— - |
Press | CONFIRM | to read the back-up memory from the card.
; E
B i e e et e o e et 4
““““““““““ “4

Press | CANCEL ! o cancel and return to the preceding menu.

5.5.3 How to Handle a Memory Card

{1) Back-up Battery Lifetime

The memory card battery will iast up to five years if the card is kept in the temperature range
given below.

When replacing the battery for the first time, check ths number printed on the memory card
rear surface (see Figure 5.5-1). .

For example, if KB 9208 is printed on the memory card, that means that the battery was
produced in February (month 2} of 1988 {(represented by the 9). Therefore, the battery shouid
be raplaced in February of 1984,

CAUTION

The mernory card operating fifetime is significantly shortened if it is kept at high
temperatures.
Remove the memory card from the analyzer when not in use.
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{2) How to Replace the Battery

@ Use a Phillips screwdriver to remove both screws from the battery holder on the rear of the
memory card, and remove the cover.

@ Remove the old battery, and insert the new battery so that plus sign {+) can be seen, as
shown below.

Battery Type CR2016

- J/
\. /

Figure 5.5-4 Memory Card Battery Replacement

@ Replace the cover and its attaching screws.

CAUTION

Replacing the battery erases all data in the memory card. If the card contains important
data, copy the data into another memory card before you replace the battery.

Memory cards available: A09505 32Kb, SRAM card, 5 in a set
AD9B06 128Kb, SRAM card, 5 in a set
(3) Memory Card Handling Precautions
@ Make sure no dust gets into the connector hole. Dust can damage the connector.

© Never touch the connector with a metal object. Static electricity from the metal could
damage the connector.

@ Do not bend or drop the card.

Keep the card away from moisture.
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{4) Specifications:
Memory capacity 32Kb
Connector 20-pole, 2 pes
{insertions/removals before failure: at least 5000)

Interface /O bus byte

Memory back-up battery
Battery Lifetime

Dimensions

Environmental conditions

Protection switch

{based on the Japan Electronic Industry Promotion Association)
CR20186 (1 piece, replaceable)

5 years (if kept at normal temperature)

54 mm (width) X 88 mm {length) ® 2.2 mm (thickness)

Avoid condensation

Operating temperature 0° 10 40° G (32° 10 104° F)
Storage temperature -20° 0 B0° C (~4° to 140° )
Relative humidity 10% 1o 90%

Switched ON/OFF
Write inhibited when the switch i3 set to ON.
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5.6 Save and Recall Functions

You can use the analyzer's save and recall functions to save a variety of data types, including softkey
settings and waveform data. You can save this data both in the internal back-up memory or in a
memory card, and then recall it when you need it.

Both the back-up memory and the memory card are divided into storage locations called channels,
The back-up memory has 17 channels, the first two of which are reserved for special data. The
number of channels available on the memory card depends on the free space remaining. The back-up
memory and the memory card can store the following data types:

@  Back-up memory consists of channel IP and channels 0 through 15:

Channel P :  Contains settings used when the PRESET key is pressed to
initialize the analyzer.

Channel 0 : Contains last state settings used to restore the analyzer to its
previous state after being turned off or initialized.

Channel 1 o 15 : User-defined, and can save the following:

Setting data : 15 items per channel

Trace A and B data

Normalize data : } 20 screens

Antenna correction table .

Lirnit fine table 1 and 2 } 5 items

@  The memory card contains channels 16 and above. The maximum number of iterns that can be
saved is determined by the memory card capacity, and can include the following:

Waveform data A/B

Antenna correction table

Normalization data : in various combinations

Limit line table 1/2 :

Loss table :

User-defined menu setup : 1 itern per memory card in a predetermined channel
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A 128Kb memory card can also store a copy of the analyzer's back-up memory. (See Section
5.5.2, Saving Internal Back-up Memory Data to the Memory Card.) However, this process uses
a different format than the channel storage. If you save a copy of the back-up memory, you will
have to reformat the memory card to use it for channe! storage again.

5.6.1 Save Function

SAVE
To view a list of saved daia, press E&SHEFT RECALL

REF 6.4 AT B fite Bolak SUE 172
0 — S——

sz
SV Ko BT
# " chaL

LIST
T8 16 kit SHE
v 19 kb filLE
5 16 by

CENTER 483,600 Mz

NEXT MENE

Figure 5.6-1 List of SBaved Data
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(1) Explanation of the list

The data list shows eight channels at a time, along with the type of data saved in each. You
can scroll through the list with the data knob to view all the channels. Channels [P through 15
belong to the internal back-up memory, and channels 16 and above belong to the memory
card. Placing the cursor on line 16 or above displays the memory space remaining in the
memory card.

[Listing the Back-up Memory Data]

LEETA

g FROZECT

—— Initialization data
....... ¢ : ~— Condition data when
S g power is turned OFF

........

LBa. PR NERT MERE
e 1, i The number of remaining items
L\ N Protection switch (ON,OFF)
L | The number of items in the table

The number of remaining items Tracs

Black-white reversed
when the setting condition

is saved. Normalize
[Listing the Memory Card Data]
CENTER 4.150 Ot SPAN 8,30 RUE

y  PROIECT

....... Ff

HE LI 1S s Thg number of remaining bytes

*: Symbol of status indication

AB ‘Waveform data A/B

ab : Normalize A/B

F  :Antena correction table
12 :Limit line table 1/2

Figure 5.6-2 Explanation of the List
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(2} Save Menu

SAVE
SHIET s | RECALL

s i
i SAVE i Press this softkey to save the current setting in the selected channel.
! EXECUTE !
E. __________ ol
i
““““““““““ |
i CHANNEL |  Press this softkey to view in detail the contents of the selected channel.
booLIsT '
[. __________ wl
L
““““““““““ "t
, SAVE | Press this softkey to enter a fitie for the data in the selected channesl as
! TITLE i described below.
__________ =
1
e B DBl -
i WRITE i Press this softkey to write-protect the selected channel.
! PROTECT !
I— mmmmmmmmmm of
I
pre—————— -
! SAVE ! Press this softkey to select the type of data to be saved.
bOTEM
}.. __________ -
1
e -
| NEXT MENU |
i i
l.........__l _____ =
7 e e e - M
i DEFAULT | Prass this softkey to reset channel [P to the factory default settings.
i SET :
E. __________ o
¥
oo e e e -
i DELETE |  Press this softkey to delete the data in the selected channel.
1 1
R !
i
;*':'-' --------- 1 :
; PREV MENU | Press this softkey to return to the previous menu.
i 3
] I
e e s e b o e - wl

Use the items in the save menu o save data 1o the back-up memaory or to the memory card.
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{3) Saving Data
SAVE
BHIFT | | RECALL

r 3
' SAVE i Press this softkey to save the current settings in the selected channel.
i EXECUTE |
Lo e e e e e e e wk
o ey e b |
The data type selected with | SAVE | is saved in the selected channel.
L\ ITEM !
b o o e e e o

Settings data saved in channel IP is used when the PRESET key is pressed to initialize the
analyzer.

-
C , i DEFAULT | .
To reset the initialization data to the factory default settings, press ; SET :

-

You cannot save data in channel 0. This area of the back-up memory is reserved to store the
LAST STATE setting when the power is turned OFF.

CAUTION

Saving data to a channel erases any data already in that channel. To protect saved data,
turn on write protection for that channel,

How to Save Data

@ To save waveform data, set the TRACE section to VIEW mode.

@ To save normalization data, set the NORMALIZE ON/OFF key in the TRACE section to
ON.

@ To save limit line data, antenna correction data, loss table data, or marker data, set the
mode of the corresponding section ON,

I STORE ' fth q .
press 1 peny | Of the memory car seg jon.

Lttt s st i e e o e 4

_{See Section 5.5, Memory Card Function.)
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(4) Viewing Data in Selected Channals

To display more detail about the data in the selected channel, press the following keys.

SAVE
RECALL

SHIFT

ILIST

@ Ifany data has been loaded

1992703024

P SOET KEY MEHU

: 11:47
| CENTER 4,160 bitz
3PAN 8.3 oHz IRACE 0FF
25§ 3 ke ANTEMNR  0FF
[VRg il NORHLITE FF
S 130 s LINIE oFF
| 411 10 4 L0S§ oFF |
| REF.LVL G4 dim < 13, 2 oen !
@ [f Softkey menu is contained
SPAN §,3% G

SHFT KEY MENY

| eRe

@

Bhe 13288 Bytes

It no datais contained

FR 4158 Gtz

MO DATH

<<¢ i,

| PRE¢ i

2w

SAVE |
i
i

T e g
i
i
i
f
i
i
i
H
i
i
B

Figure 5.6-3 Data in Detail

Press this softkey to save the current settings in the

selacted channel.

Press this softkey to delete the data in the selected

channel,
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(5) Entering the Title

The title you give to saved data appears in the save/recall list. (This is different from a trace’s
label, which appears on-screen.) To give a title to saved data, press the following keys:

SAVE
l:JSE-IlFT 3~ | RECALL

.
SAVE ! Press this softkey to save a title. Use the knob to select a character,
i
i

and press the unit key to enter it. The title can be up to 30 characters

Eommm e 1 long.

! P e e e -

i ! RETURN !

1 After entering the title, press ! N .

i When entering & title in the me;n;;';;;cwl“ “r;;s ! SAVE !

: e PP | BXECUTE |

;

I

¥

H

i

i

i

, .

| o

! o ﬁ%daéf&l

s 7 T

1

i

i

; REF 3 Wz

| CONTER 4,150 Gz SPACE

E

E : Instrupent Preset

i

i

1

]

I

I

1]

i

i

1

i

E

' Figure 5.6-4 Entering the Title of the Saved Data

i

ety )

| CAPS | Press this scftkey to use upper case letters.

i LOCKON !

b e ok :

I 3

E %CDEFCHIjKLMMPQRSIUVE,\&Z

i $123456789 ;

; s

*, mmmmmmmmmm

: CAPS |

| LOCKOFF |

[... __________ 4
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i
¢

—————————— 3
1 MARK | Press this softkey to enter symbols or special
} ! characters.
}- —————————— -
E
3
;
1 BESIE Ok, - Jress?8 N
: ot EedQpsT i eESEoe
i K
i-

““““““““““ ]
i SPACE | Prass this softkey to enter a space.
i |
Fr v s v e o o i s )
e -
| LABEL | Press this softkey to delete the title.
! CLEAR !
Fo sttt e e e 4
i
i— ——————————

y PREVMENU | Press this softkey to return to the previous menu.

(8) Protecting Saved Data
To prevent the analyzer from writing to the selected channel, press the following keys:

SAVE
DSHIFT 3 | RECALL

1 WRITE i Set to OFF to cancel this function.
| PROTECT | Note that this function does not apply to channel 0.

Instrument Preset
Last State

coeave, GFF

sollesy, GFF

oW FLLDOQFF

Al O 13
.Ba.... QFF

voab... OFF

e 13, 2 s
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(7) Selecting the Type of itern to Be Saved

The save item function lets you specify whether to save trace A data, trace B data, or both, for
the various data types. You can store more than one data type in a channel, Use this function
by pressing the following keys:

SAVE

RECALL

The save/recall list appears for you to select the data types you want to
store. (If there is currently no data for a data type, it remains OFF.)

I SAVE |
and press ; EXECUTE !

.

The selected items are saved.

NOTE

The save item settings are clsared every time you press "SHIET || RECALL
and all data types are set to ON.
To cancel a particular data type, set that type to OFF (see below).

SAVE

A ke e o e S i e s o 1

TRALE { A4 B /4B
ANTENKRA { )

B
NOREALITE (OFF/EEE b
LINIT 2
L0gs (0FF/ B

|
|
i
E
i
£
i
f
|
|

Figure 5.8-5 Selecting the Data Type to Be Saved
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¥

o e T e “t
i TRACE :
: :
E— —————————— A
i

b o e ]
i ANTENNA |
! CORR | saved.
;q mmmmmmmmmm wd
i
b .
| NORMALIZE |
;  CORR ,  saved.
f. __________ .
i

b -
oMt
LOLNE !
g. __________ -
I

R O -
! LOSS E
! Table i
IL. mmmmmmmmmm *
]
b o
t o pPREV !
b OMENU !
.

(8) Initializing the Saved Data

The analyzer uses the settings saved in channegl IF to initialize the analyzer when the
key is pressed. These settings remain in channel IP even after turning off the

Set this OFF if no waveform data is to be saved.

Set this OFF if no antenna correction table is to be

Set this GFF if no normalization data is to be

Set this OFF if no {imit line data is to be saved.

Set this OFF if no loss table is to be saved.

Press this softkey 10 return to the pravious menu,

; . PRESET
analyzer, To return these settings to the factory defaults, press the following keys:
SAVE e s
“BHIFT bs| ReCALL | | NEXT MENU !
[} i
E.. _________ .,: REF 8.4 dhn ATF 1B 8 Asrite Bblak O LB
r iy : —
.
! DEFAULT !
i SET :
S, -4

CEMTER 4,100 Gtz

Iastrumens Preset

£, 15¢ GHz
§.3% CHz
3 #hz
3 Hilz
130 as
it dh

1993/037
IS

TRACE DEE
ANTENRS  O0FF
KERULIZE OFF
LIEIT 0FF |

LUSS 4FF
<e¢ 15, 1o

Figure 5.6-6

Listing the Initialization Data
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{9) Deleting the Saved Data

To delete data from a channel, press the following keys:

SAVE \
“SHIFT |—> | RecALL |—» | NEXT MENU !

7 e e ——— - he |
' DELETE !
! i Set the cursor {—) at the channel to be deleted and
b o it e e - I o 1
press | DELETE |
; {
i o
NOTE

You cannot delete data from channel IP, channel 0, or any channel that has write protect
set to ON.

5.6.2 Recall Function

SAVE
Press | RECALL

The list appears at the lower half of the screen. (The list does not appear if RECALL is set to
FAST.)

BEF 6.9 di AT 40 Awrite Bblak  RECALL
tich/ : —— : : )

i
CORECALL

L . | bl

Hi e,
LIS

REF 3 Mz

VOF 3 iz

5P 1{¥ s

: Instrument Preset o

: Last State )|

.0F§7| .................. -

0FF

{7 0FF

... BFF

oo LFF

<.ab... JFF |
w1, 2o

Figure 5.8-7  Recall Data List

To recall the data list (described in section 5.6.1 (1)), press the following keys:
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{1} Recalling Data

To recall the data in the selected channel, press the following keys:

" “¥

. RECALL | Press this softkey to recall the selected channel.

| . If you select channel IP or 0 through 15, the data is recalled from the

- < analyzer’s back-up mermory.

i you select channel 18 or above, the data is recalled from the memory
card.

{2) Recall Data in Detail

To view detailed information about the data in a selected channel, set the cursor (—) at the

channel number and presg r-—--—~=-- 1
| CHANNEL !
: LIsT '
| S U, i
RECALL
R A
i CHANNEL | One of the screens shown in Figure 5.8-8 appears.
;o LsT
b e 4
1
i
D e
{ RECALL | Press this softkey to recall the data in the selected
i EXECUTE | channel
__________ o1
]
e s -
: PREV i Press this softkey to return to the previous menu.
' MENU !
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O When

setting data is contained

1992/83/24
19008

4188 GE2 L
§.3¢ CHy TRACE off

3 Hliz ATENNA OR
! 3 Nz MIRHLIZE GFF |-
| STF £20 b3 LT 1,2
AT 11 i 1488 wE
| REF.LYL 17,0 4BgF <cc 15, 2 oses

2 When

soft menu is contained

1991742/15
HEFH
SOFT KEY KENU |

f3 £T289 Bytes

@ When no data is contained

CENTER 4, 158 Gilz SPAN 3,30 G

KD DATA

PREY Wi

e 1§, 2>>>§

Figure 5.8-8 HRecall Data in Detail
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{3) Selecting the Recall Data Mode

i FAST/ i Use this softkey to select FAST or NORMAL. .
i NORMAL |  (FAST only applies to channels 0 through 9 of the internal back-up
mamory )

@ When NORMAL is selected, recall data by selecting a channe! from

the save/recall list and pressin [ s e .
P g RECALL

@ When FAST is selected, the save/recall list does not appear. Just
press one of the numeric keypad keys (0 through 9). It is not

necessary to pregg r----o-- === 1 {ses below).
i RECALL ;
1

! EXECUTE

Normal mode Fast mode

RECALL RECALL

If you press any ksy other

i i than a numeric key, the recall
__________ - ;""“““" mode is canceled.

i Channel |

! specification ! Execution {In GPIB, give numeric key as
[

""-} """"" - “RF + Numerical value one
__________ - _._____J digit”.)

™
| RECALL !
i |
B

EXECUTE

Execution

B

NOTE

FAST only applies to the internal memory. You cannot use FAST to recall data from the
memory card.
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5.7 Preset and Last State Functions

The preset and last state functions allow you to switch quickly between two setting states. Access
these functions with the PRESET and LAST S keys, respectively. The PRESET key resets the
analyzer’'s settings to their factory default state, or to a user-defined state stored in the IP channe

- (memory location). The LAST S key resets the analyzer’s setlings to the values they had just before
the PRESET key was pressed.

5.7.1 Presat

{1) Factory Default Settings
The PRESET key restores the factory default settings listed below.

Parameter R3265A (R3271A) Setting
Center freguency 4.15 GHz (18.25 GHz)
Frequency span 8.3 GHz (26.5 GHz)
Reference level 0 dBm 7
Sweep time AUTO 130 ms (400 ms)
Resolution bandwidth AUTO 3 MHz
Video bandwidth AUTO 3 MMz
Input attenuator AUTO 10 dB
Trigger mode FREE RUN
Trace mode AWRITE B BLANK
Marker OFF
Display line OFF
Label function OFF
Vertical axis scale 10 dB/div
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(2) Storing a User-Defined Preset State

@ Enter the settings you want.
SAVE

@ Press “SHIET RECALL

Back-up memory data is listed.

@ Select channel IP with the cursor.

[ et “1
' SAVE |
I | I
Press | Execute !
f U - wk
Hereafter, the analyzer will be set to the state you defined when you press .

PRESET

(3} Canceling a User-Defined Preset State
Press the following keys:

SAVE

.
“BHIFT || recat |} NEXTMENU !! DEFAULT !
| i SET |

5.7.2 Last Siate

To restore the analyzer to the state it was in just before PRESET was pressed, press the
following keys:

LASTS

“SHIFT

PRESET

NOTE

The state when the analyzer’s power is turned OFF remains when the power is turned ON
again.
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5.8 Calibration Function

The calibration function lets you fine tune the amplitude section of the analyzer to improve its
accuracy. (You should also return the analyzer to an Advantest service center once a year for a
complete calibration and performance check.)

(1) Calibration kems
The calibration function adjusts the following:

® Absolute error in the resolution bandwidth 300 kHz correction signal output
(-10dBm, 1 dB/div)

IF filter switching level error in the resolution bandwidth 10 Hz to 3 MHz
Screen vertical axis linearity in LOG 10 dB/div, 5 dB/div, 2 dB/div, and 1 dB/div
Switching error in LOG 10 dB/div to 0.1 dB/div

IF step AMP switching error

input attenuator switching error

PBW (noise power bandwidth)

® ® & & & @

NOTE
1. Before calibrating the analyzer, let it warm up for at least 80 minutes.
2. Before using the CAL key, connect the CAL OUT output connector on the front

panel to the RF inpul on the front panel with a cable such as the MC-61 10 cm
cable.
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{2) Calibration Menu

Press this key to open the calibration menu.

[T S e T T T

Press this softkey to execute all calibration functions except PBW. When
calibration is compiete, error corraction mode is set.

# Pross this softkey to measure the current screen vertical-axis linearity
and to perform the calibration.
{Only when the vertical axis is set to LOG.)

# Press this sofikey to measure the current resolution bandwidth
switching-level error and to perform the calibration.

Press this softkey to calibrate particular items.

INPUT ! Press this softkey to calibrate the input attenuator
ATT i switching error.
__________ -
“;F“g"a:“g}ww! Press this softkey to calibrate the IF STEP AMP error.
AMPTD |
mmmmmmmmmm wt
__________ 1 H - 0 *
RBW i Press this softkey to calibrate the resolution bandwidth
SWITCH | switching leval error.
uuuuuuuuuu od
---------- ‘1 . -
LOG i Press this softkey to calibrate the screen vertical axis
LINEAR | linsarity at LOG 10 dB/div to 1 dB/div.
__________ wk
““““““““““ i
AMPTD | Press this softkey to calibrate the switching error &t [LOG
MAG I 10 dB/div to 0.1 dB/div.
mmmmmmmmmm B
““““““““““ “t

PBW | Press this softkey to calibrate the PBW (noise power
1 bandwidth) at the resolution bandwidih 10 Hz to 3 MHz,

“““““““““ “  and to correct the marker noise level measurement

FREQ CORR

T T T Y MMM kA ke i B o M T Y Y L AR Al e A M A 4Md b i e o e e e o Y S T O R A Al 4 o e o

(NOISE/Hz).

Use this softkey to restore the frequency characteristic value 'set at the
factory.

Use this softkey to select whether to use the calibration factors obtained
from the latest calibration. (Keep this ON unless you are repairing the
analyzer.)
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i Press this softkey to specify the calibration signal output level from
LEVEL. | -10dBm to -30 dBm in 0.5 dB increments using the numeric keypad,
*  data knob, or step keys.

i Press this softkey to calibrate the internal frequency reference source.
REF E ENTER

4 Set the reference value with the data knob and press Hz to
load it into memory.

The accuracy of the frequency reference is 2 X 10-7 /year.
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5.9 Plotter Funciions

The plotter functions let you use a variety of plotters with the analyzer. You can plot up to four
waveforms or tables on a page and use up to eight pens to plot different display elements in different
colors. You can use the panel keys while the plotter operates.

(1) Compatible Plotters

Cornect the plotter to the analyzer with a GPIB cable as shown in Figure 5.9-1. Table 5.8-1
lists plotters that are compatible with the analyzer.

Table 5.9-1 Compatible Plotters

Manufaciurer Plotter

ADVANTEST R9833

HP HP7470A, HP7475A, HP7440A, HP7EE0A

R3265A/3271A Rear Panei

Pictier rear panel

3T

GPIB cable

Figure 5.9-1 Ploiter Connection

CAUTION

1. Before connecting the GPIB cable, turn off the analyzer and plotter.

2. Make sure you know how to operate the plotier,
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{2) Setting Up the Plotter

Set the plotter address to Listen Only mode or 0 to 30. (Refer to the plotter’s instruction
manual for instructions.) Make sure you assign the plotter to an unused GPIB address. Other
settings may be required depending on the plotier type.

7

For example, 1o set the Advantest R9833 plotter to use A4 size paper {Listen only mode) in the
lateral direction, set the DIP switches as shown.

DSW] bSwe

&5 ON = ON

1 0 1

(& 2 2

3 3 Address
4 0 4 ;

5 51

6 6

7 7

@8 & 8

tip Switch Location

Figure 5.9-2 Example Dip Switch Setting

{3) Using the Plotter
@ Piotter Operation Window

PLOT
Press | SHIFT || 8

The following plotter operation window appears. You will use this window to control the
plotter, as described below.

Toe Mar 24 15:45:35 1992 LT 12

REF 8.0 dio &TT 18 dB &_avite Bblak
1éd3/ e
\ ' YARKER P%%g“
% Zﬁéﬁgé sz ..................
CENTER P e e
: T HEE
25,080 Mz oo A N R
LOITFE : R
TR N | R——
b PAPER s A 1 elaT FoRy
FTTUUREN o+ ] pen
LULDIV s pleture ] e
T LOCATE LOCATE
LU
|
EECUTE

CEXTER 25,089 #Bz SPAN 1.000 WHy

Figure 5.9-3 Plotter Operation Window



R3I265A / 32T1A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.9 Plofter Funciions

Tee Mar 34 550453 1992 FLOT 12
Arite B_blask

?%;gga dBz ATT 19 dB
P ! MaREgR | PEOTTER

25,403 Wiz | TUE
10,59 dba

CENTER PooE
25, 808 MHgerioodon i

k)
1 ali [Ree— SN
A ST FORY
] pe

i 1 picture

19 ke ¥ 4
Z o s
g HPT350, f h
] ; | e
CENTER 25,880 Mz SPAN £RTE e
Tue Mar 24 £5:49:36 1997 PLOT 172
T%nge dfe AT 10 48 Arite B.plak
P : waRees 72T
25,483 Miiz
CENTRR ~18.59 dbm

25,099 MHgb i

g
1 £ pen
¢ plctars

setep
pratic
p wrk f
34 ng tasle

SPAN {920 Mz

Tue Mar 24 1551008 1992 PLOT 102

?%;ﬁf@ B ATT if dB Agrite B blak
o Merxer | PLOTIER
— G L B
b : BN EN) e
25068 Wiz : oo FUAT ERE
TR
RBF [ S B
L LY antens
,{ég ki b It Fnel
8 KHZ e Int Fined
st il B oo loss
30 ms |
CENTER 25,0080 Wiz

CTgEAR TN R

@ Select the plotter model. Press

PLOT -;
"SHIFT | | 8 || PLOTTER |
L TYPE
B b ot o e e n em e mm ol

Press the PLOTTER TYPE softkey to
move the cursor (~») down the list,

@ Select the plot mode. Press

PLOT e .
"BHIFT | | 8 | ! PLOTMODE !
i ]
R M

If you select table mode, alse select the
table type as described in step @.

Select the table type. Press

PLOT oo .
"SHIFT || 8 | ! TABLE !
] i =
e K

The table key only appears if you
already selected table as the plot
mode.
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Toe Yar 24 15:80:06 1962 PLOT 242

® Select the plotter paper size. Press

REF 4,8 dRn ATF 1% 42 hrite B blak PLOT
fis/ : o - b e \
» i ] 4 SHIFT | | 8 | ! PLOTFORM !
CENTER ; ﬁl 1855 dm | | :
25.900 ¥z i e
o i [ L e +
- —— | PAPER ! .
:all ! SIZE ;
t Al o o J

i pen
 { pictre

(i 3
\d LR

CENTER 23,900 WHz

IR T T

Tue Her 24 1505130 1992 PLOT 272

Press the PAPER SIZE softkey to move

the cursor (=) down the list,

® Selecting the "A4 LARGE" enables to
plot out the data approx. 1.6 times
larger than A4 size. {Paper size is
Ad)

© Select the number of pens. Press

s o™ ot
! | TS l::;‘3 ! !
: 25,433 iz t HIFT 8 | | PLOTFORM |
CENTER Jih.59 dBm .................. ] !
23,000 Mz LI ! !
: o 4 b —— 4
: PEN -

1 I

] |

D o o e i e o o

o

CENTER 25, 098 MHz

STAR T, 040 Wiz

Tue Mar 24 15:31:51 1982 PepT 2

Press tha PEN softkey to move the
cursor {—3) down the list.

@ Select the number of plots per page.
Pross

};ESB?‘B Bz 477 18 dB & Frite B blank
: asgkey | BEEE PLOT
2000 | po=m T
CENTER ’ -89 die | “BHIFT 8 | 1PLOT FORM !
25988 Mz i : ! !
F |
e I L L L -
' PLOT b,
tipam ! DIVISION |
IR T e— b e e o e 3
i Press the PLOT DIVISION softkey to
2 pictures By .
fpicres |1 AR5 move the cursor {—) down the list.
b R ; B RETRN
3e - : d
' LERTER 23,848 Wiz SFIN [T
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@& Select which part of the page to plot on
oo Mar 24 155006 1990 PLOT 22 - .

REF %.9 dBa STt s R Bblak " next if you are making more than one
Hhaes — : e plot per page. Press
CRATER : Bl e
25.080 Mgz G 48¢ORI, -

H 'l fead
2 pictres
i

{Specified to be divided into two parts.)

Tue Her 34 15:50:28 1992 PLOT 212
REF 2.8 By ATT 1% ¢ Arite B_blank
0B/ S o
HARKER n
. 25,003 i 1%
CENTER _ “11,39 dbz o
25,068 Mg i [ : P
PR || mvisiw
vl e
T M LOCATION
i 1 pes
1 4 pictures
s p eftr
R§§ ..................
) itz Lo L 1 5
i Tor right I
R 1 RERY
50 ms | .
SFAN 1850 MEz

(Specified to be divided into four pars.)

"5HIET || 8 |! PLOTFORM !
]
E

Press the LOCATION softkey to move
the cursor (-2} down the list.

The choices differ depending on whether
you are making two or four plots per

page.
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Switching the talk only output/
- addressing output
?ESB?.G dia ATT 18 dB Anrite B blank
TR N T R
O e PLOT. o

RB¥
10 kHz
L]

. 19 kHz
sy

s N N
CENIER 20,008 Wiz

!B
ook

1o

REF £.9 dBa SORIT b @B
1348/ SR

¢ :
CENTER 25.008 Miz

#
Arrite B_blank

EARKER
15,886 Wi

«9,96 dba |

: 1 pictars

gl
HPTHTES
HPT44E4
HPT5584

TUSPARTTIREE WAz

Wi 272

PAPERR
SitE

PEN

-
| pavisio

LOCATION

R

Press | SHIFT || 8 |! PLOT FORM

“““““““““ i in this
| ADRS 05 E sequence.
o

And set the talk only cutput or the
addressing output.

< If the addressing output is
salected:
specify the plotter address with
the numeric, step keys and
data knob.
Also,set the plotter to the same
address.

< If the talk only output is
selected:
Set the plotter o the listen
only mode.

©® Auto/Manual Selection of the Plot
Position on the Page

PLOT
Press | SHIFT 8 and set

i LOCATE | ) AUTO or MNL.
| AUTO/MNL |

Select AUTO to consecutively plot
all positions on the page.

i
1
!



R3265A 7 32714 SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
5.8 Plotter Functions
@ Plotting
POt
r I |
Press |BHIFT || 8 |! PLOT |
! EXECUTE !
Bon cae st s it it o sk v b e o+

Plotting begins using the settings you've made, and the display returns to the normal
screen.

You can use the front panel keys while the plotier is working. However, you cannot begin
another plot until the first one finishes. An error message appears if you attempt this, as
shown below,

Tye Mar 24 15:52:44 1997 CENTRR
55232.3 dén ATT 12 4B foarite B blask

YARKER | oS
25,003 iz | R
-1b.53 dee

CRYTER ;
25.090 Uiz -

SPAN 1080 WHz

Figure 5.9-4 Plotter Error Message

@ Canceling the Plot

Press | SHIFT 8 | PLOT to cancel a plot in prograss.
i
i

Note that if the plotter has a built-in buffer, the data in the buffer is plotted before the
plotter stops.
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NOTE

Be surs to read the plotter’s instruction manual for more information.

The analyzer is compatible with plotters based on the HP-GL. Set your plotter to the

correct mode.

Note that some plotters may not be capable of printing muliiple plots on a page. For

example, the HP7470A cannot print two plots on a page.

If you are using an MP7475A plotter, set its DIP switch to US/A4 or US/A3 paper size.

Table 5.9-2 Plotter Pen Assignmants

1-pen mode Pen 1 Frams, marker, window, limit line, characters, display line,
waveform A, and waveform B
2-pen mode Pen 1 Frame, marker, window, limit line, waveform B
Pen2 Waveform A, characters, display line
4-pen mode Pen 1 Frame
Pen 2 Display line, marker, window, limit line, characters
Pen 3 Waveform A
Pen 4 Waveform B
5-pen mode Pen 1 Frame
Pen 2 Marker, characters
Pan 3 Waveform A
Pen 4 Waveform B
Pen 5 Display line
Pen 8 Window, limit line
8-pen mode Pen 1 Frame
Pen 2 Marker, characters
Pen 3 Waveform A
Pen 4 Waveform B
Pen 5 Display line
Pen s {Unused)
Pen 7 Window
Pen 8 Limit line
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5.10 Label Function

The label function lets you create a label for on-screen display. i you save the trace, the label is
stored with the trace. (The labei is different than a trace’s title, which appears in the save/recall list.)

(1) Labeling Procedure

LABEL

@ Press [BHIFT g | . The label window appears for you to select characters.

@ Label input position can be changed with the step key. When T is pressed, the
cursor moves right. When | | is pressed, the cursor moves lsft.

@ The character which wants to be input is set with the data knob. Use the data knob to
ENTER

select a character, and press Hz 1o load the charactor.
B 5P

Notel :When the input character is correct or delet, press -

Note2 : if you press a key and hold it, the key repeats.
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{2) The Label Menu

To open the [abel menu, press

LABEL

} ON
}_ __________ of
1
I
¥
;
4
; Toe Har 24 15:56:15 1992 LABEL
i ; e Amrite B_blak
| 16 ?CBEFGHE]XLH‘\G?QRSMVEMZ T TR TR AR
; 1234567 O N S T il
; CAPS LOK
1 OFF
E e
2 o s Swmt s SRR poses ot S B
! SPACE
e I T e e O D
|
}
i e e
| o
! 136 ms : : : ;
' CENTER 4. (5 GHz SEAN .30 GHez
E
I 3 *
! Figure 5.10-1 Label Display
%
o v e e .
E CAF’%:;SCK E Press this softkey to select lower case letters with the knob ,
b e 3
E
i (Mocdefghi jkinnepgrstuvexyz
! | 123456749
] |
| et R
i MARK ! . -
f | Press this softkey to select symbol characters with the knob .
f !
l— __________ wf
!
\
gf'# R Oge - 1yertalh]
T ed0uaT £s 4525611 3
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e B St

R R s

Press this softkey t0 enter a space.

Press this softkey to delete the entire label.

Press this softkey to return to the previous menu.
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5.11EMC Function

The Electro-Magnetic Compatibility (EMC) function iets you use the analyzer as a receiver.

This lets you make the following common EMC measuremenis:

® Intensity of electric field interference (using an antenna)

""" ®  Voltage of the power source terminal {using a quasi-power source circuit)
® Interfering power (using an absorption clamp)

For a detailed explanation of EMC measurements, see the "EMIEMC Measurement System Guide
Book™ available from Advantest,
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(1) Antenna Factor Correction
Use this funiction to correct the
antenna factor used when measuring
electric field intensity with an antenna.
The analyzer calculates the correction
factor and the level appears in dBu
Vim,

Correction factor K (0B}
™

i - Y 6 e
Fom——d Measurment friguency (MHz)

"
| FIELDSTR |
1 3
i 1]
Lo e e - Figure 5,11-1 TR1722 Antenna Factor
| ANTENNA !
E :
pooeen R — ]
: ! DIPOLE 1 Press this softkey to correct the half-
! i  waveiength dipole antenna factor
E prommmmmm——- (TR1722).
I b “
E | LOGPERD | Press this softkey to correct the
i | i logarithmic cycle antenna factor
E pommmmmme- O (TRA711).
] b e e -
i i TR17203 | Press this softkey to correct the active
: ! | antenna factor (TR17203).
: rmnmnma : .
’ i-
1
‘  ANTENNA E Press this softkey to cancel all antenna
! ] OFF i factor corrections.
3 k
: Er . eoe e e e w7 4
|
t Note: the above-mentioned antenna corrections compensate for loss
! from a 5D2W 10 M cable.
i
i
| B

I ANTENNA ! Press this softkey 10 create a custom antenna factor as
; : lained in paragraph (3), Limit Line Function, below
H CORR 1ooexp paragrap , ) .

ANT CORR |
ON/OFF | or OFF. When ON, the corraection factor is added to the

-

i

§

-

; Use this softkey 1o turn the antenna correction factor ON
1

i

oo 4 current WRITE trace (units are in dBg V/im).
|

b

|

}

i

i

i

LVLCORR | Use this softkey 1o turn the level correction ON or OFF.
GN/OFF i This mode uses the units specified in the UNITS menu.
o
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{2) Selecting Detaction Mode

This function lets you select
organization) specifications.

.
QP i Press thi
i
i

the detection mode defined by CISPR (an international standards

s softkey to use quasi peak detection, This mode uses a scale of

5 dB/div and a display range of 40 dB.
—————————— 4
i MEAN | Press this softkey to use mean value detection. This mode uses a scale
! ; of 8 dB/div and a display range of 40 dB.
D 4
| PEAK 1 Press this softkey to use peak value detection.
i |
i NORMAL | Press this softkey to use the analyzer's detection mode. This is the
' | Dbreset setiing.
e 4
]
: RBW |  Press this softkey to have the analyzer set the
I AUTO | optimal RBW.
|
: RBW ?\
I 200Hz !
o 4
i RBW !
1 SkHz 1| See Tabie 5.11-1.
: RBW |
b 120kHz |
R 4
! RBW |
i 1MMHz ]
E. __________
;  RETURN |  Press this softkey to return to the previous menu.
j |
Lt it b e e e e s e ot
Table 5.11-1 The CISPR Specifications for RBW

Measurement Bandwidth

RBW Sweep Time Setting
(6 dB bandwidth)

A 110 kHz to 150 kHz 200 Hz 1 sec per 200 Hz frequency span
B | 150 kHz to 30 MHz 8 kHz 1 sec per 10 kMz frequency span
C |30 MHz to 300 MHz 120 kHz 1 sec per 100 kHz frequency span
D {300 MHz to 1 GHz 120 kHz
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(3) Limit Line Function

This function displays a border that shows the spectrum’s upper limit or lower limit. This
enables you to compare data to these limits.

@ Data table Description
Two limit lines can be used: limit line 1 and limit line 2.
You can select either the frequency domain or the time domain (for zero span mode) for
each limit line.
You can enter up to 51 data points {specifying frequency and level for each) for sach limit
fine. The frequency data must be in the range from 0 Hz fo 899.989 GHz, the time data
must be in the range from 0 s to 1000 s, and the level daia must be in the range from -240
dBm to 100 dBm. The level data can also be entered in the same units as the reference
level (except for the units V and W),

Enter data in input mode, and modify data in modify mods.

REP 67,8 B AT & s.xvier B5lak TBL EDIT
58/ —

-
iy

B . 30, 080008 Nuo 40,8 dfuy TABLE
Lt 8. 899900 M2 0.8 dBuy (P
3 SEBR9900 HHz 43,5 dBay
4 214, 000900 Mz 43,5 By RETURY

: H] 215, 600008 ¥4z 46,2 dBa¥

i s L002080088 o4z 46,4 dBov

Figure 5.11-2 Entering a Limit Line
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@ Limit Line Menu

@-1 Frequency domain data input

EMC e .
BHIFT | »! F-DOMAIN |
| LMTLINE |
| S —— {......__J

.
iouMIT } Limit lines 1 and 2 are automatically set to ON so that data can be
! LINE1 ! ertered,
b e 4
1 ]
' Ii‘llmgz ! Data can be scrolled with the Data knob and Step keys.
] i
s .|
: FREQ : Sets the frequency data as ABS (absolute value) or REL (relative value).
! ABS/REL | if # is set as REL, the left end on the screen becomes the reference.
Fro e e — o
|
b e -
i\ LEVEL | Sets the level data as ABS (absolute value Yor REL (relative value).
,  ABS/REL | if it is set as REL, the display line becomes the reference when the
Fomm e ————— - display line is set to ON. When the display line is set to OFF, the
! reference level becomes the reference.
L

““““““““““ =
i SHIFT g Shifts the set frequency or level data.
! FREQ/LVL !
fomm . ——— 4
oMt
i ONOFF_ 1\ Limit line 1/2 is switched ON or OFF.

LIMIT 2 The line will appear when switched ON.

ON/OFF
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B LML FREQ
tl-('g{m;{\% ¢ dkm a¥1 10 &b Auview Blblank

TENTER 1.98000 GHz FPAN 20,83 MHz

Figure 5.11-3 The displayed waveform and limit fing do
not match

LM FRER
REF ~12.9 dBm AIT 18 dB Axvlew B _blank
10da/ + : +

J I R i S AR
9 4B

5P
38 ms

CENTER 1, 49099 GHz SPAN 29,00 MHz

Figure 5.11-4 The displayed waveform and limit line
maich

If the displayed waveform and limit
line do not match as shown in Figure
5.11-3, move the vertical and
horizontal axes with SHIFT FREQ and
SHIFT LEVEL, and the waveform and
limit line match as shown in Figure
5.11-4.
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@-2 Time domain data input
Tl e s “ A e e ¥
BHIFT s 3 ~  NEXT ' T-DOMAIN |
MENU | ! LMTLINE |
[ . ] | PR ——. I..........‘...,....l
—_
J LIMVIT ! Limit lines 1 and 2 are autornatically set to ON so that data can be
! LINE1 H entered.
T omr 1
! LIMIT ! Data can be scrolled with the Data knob and Step keys.
| Lmez
i TIME | Seis the time data as ABS (absolute value) or REL (relative value).
;  ABS/REL Jf If it is set as ABS and the delay sweep is set to ON, the delay time
i’ """"""" becames the reference. If it is set as REL, or if the delay sweep is set
! to OFF, the left end on the screen becomes the reference.
E
““““““““““ i
! LEVEL | Sets the level data as ABS (absolute value ) or REL (relative value).
v ABS/REL | [Ifitis set as REL, the display line becomes the reference when the
bommmmmm e @ display line is set to ON. When the display line is set to OFF, the
t reference level becomes the reference.
1
oo o e
. SHIFT 1: Shifts the set time or level data.
LOTIMEAVL !
[ ettt 4
1 LIMIT 1 ;
i___?l\f_/‘?ff ___j Limit line 1/2 is switched ON or OFF.
LmiT2 ! The line will appear when switched ON.
I
I

ON/OFF

- e ' -t s
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LIML TdE

REF 0.0 dEm 51T 18 dB Aview Bblank
fades s
| o
+ i 1
: : |
f s S
i
AT oas : ;
SENTER 149.90879¢ MHz SPan @ Hz

Figure 5.11-5 The displayed waveform and limit line do
not match

LML TIME

REF 0.8 JdBa sTT 18 db Aoview Boblank

Ldas

SEIFT LEVEL
-10.0 4B

§BAN 1 Hp

Figure 5.11-6 The displayed waveform and limit ling
match

iIf the displayed waveform and limit line
do not match as shown in Figure 5.11-
5, move the vertical and horizontal
axes with SHIFT FREQ and SHIFT
LEVEL, and the waveform and fimit
line match as shown in Figure 5,11-6.
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@-3 Making a limit fine table
EMC
Jo e e ] o e = e e "
BHIFT 1 5 FDOMAIN | FouMIT |
i LMTLINE ! ] LINE 1 :
T, 4 A, d
UTH
T T T e e e b o e e e | | 2haaiee it "t
SHIFT 3 |5 NEXTMENU L T-DOMAIN ! T VT
! H I LMT LINE | ! LINE 2 !
En o e e o e o em o mm = ot o o o e o o o | T !
Moo Jar 22 135323 1998 LIMLINE
REF 8.0 din ATT 19 dB h_write §.blask
thds/ R ‘ CHF IRH
ST0P _ L : ;
Freg. domaln data exists, L
Do you really want to delete it? P
REE
3 Mz
R L oacn
S T :
START 30, & MH:2 STCP 1,008 GHz

The message shown above appears when
data after entering frequency domain data.

you iry {0 enter time domain

"
Press | CONFIRM | to enter the data and delete the frequency domain

B AnT

F_ - mAnma
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ON/OFF

CURSOR
CHANGE
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5.11 EMC Function
Mor fan 22 153008 {998 LIM LD
REF 1. ¢ dBz AT 19 4B S _prite B blank
L2 — f—
|
stop b
1.8680 Gtz
i Tize domaiv date swists,
Do vou really want 10 delete 017 |
3 MHz
VB$
3 MHz
SEP ) . ;
5S¢ oas :
START 30,8 MRz STOF 10000 oHe

The message shown above appears when you try to enter fraquency domain
data after entering time domain daia.

Press | CONFIRM | 1o enfer the data and delete the time domain data.

Use this softkey fo switch between input mode and modify mode. You
can then enter or modify the item underlined.

<4 In input mode, enter frequency or time data, then level data. Each data
point is defined by a frequency or time and a level. The data sntered is
sorted in ascending order by frequency or tima.

In modify mode, modify the frequency or level. The data is then
re-sorted.

Use this softkey 10 insert a line at the cursor for data entry.

"
i Press this softkey to move the input cursor between frequency or time
1 and level.
=
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DELETE | Press this softkey to delete the currently selected line.
:
__________ ]
TABLE i .; CONFIRM | Press these softkeys to delete all the table’s data.
INIT : : : '
mmmmmmmmmm wl S R |
""""""""""""""""" Frass these softkeys to copy data from the limit line 1
] ! 3
E%?jf . CONFIRM } table to the limit line 2 table. (The limit iine 1 window
__________ 3 beeemwewo—.J mustbe on the screen.)

RETURN | Press this softkey to return to the previous menu and display.
¥
1
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(4) Measuring the Power Source Terminal Voltage

Use a guasi-power source circuit to measure the power source terminal voltage as follows:

@ Connect the signal source to ba measured (the DUT) as ilustrated in Figure 5,11-7.

Quasi-power source cirguit

Signal source
to be measure
(BUT)

power

Source

Signal cable

AC

power
source
o R3265A/3271A

@

O

i
b

RF input
@ connector

Caution:  To avoid damaging the analyzer, remove the signal input connecior when
switching the DUT power source ON or OFF, or when connecting it to the
circuit. Otherwise, spike noise generaied in the quasi-power source circuit
may damage the analyzer's mixer diods.

Figure 5.11-7 Measuring the Power Source Terminal Voltage

@ Enter the start and stop frequencies to be measured. For example, if the start frequency
i5 150 kHz and ithe stop frequency is 10 MMz, you would press

START 1 5

kHz

stop 1 0

Wik

, and

@ Make sure the waveform level doas not vary when you increase or decrease the
attenuator by 10 dB. i it does, the analyzer's input stage is saturated, and you must
increase the attenuator value or insert a band pass filter in the input.

Press | CPL

and use the

or 13

step keys to vary the attenuator setting by 10 dB and confirm that the level does not

vary.
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@ Press{ REFLEVEL |and use the knob to set the signal at the reference level.

® Specify the QP resolution bandwidth.

EMC
Pross %HIFT 1

The resolution bandwidth (9 kHz) and the charge and discharge constant are
automatically selected.

Notes: 1. If the start and stop frequency are specified in multiple measurement regions,
the resolution bandwidth is automaticaily selected according to the stop
frequency.

2. in QP mode, 5 dB/div is automatically set.

® Set the sweep time according to Table 5.11-1.

Press | CPL

-
SWP i and adjust the data with the t jor| | | stepkeys.
i
1
.

The sweep time should be large (about 1000 seconds).

@ Set the marker 6n the screen fo read the data, and correct the data with the correction
factor corresponding to the quasi-power source circuit:

MULTI MKR
Press ON and move the marker with the knob @ .

® Cancel QP measurement mode (this sets REF mode).

EMC
Press %HEFT 1

to cancel,
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5.12 Date Function

5.12 Date Function

Use the date function to set the year, month, date, and time for display. You can also change the
date’s display format. You can set the date to any day from January 1, 1989 to December 31, 2088
(leap years included). The date function automatically determines the day of the week. The time is
displayed using the 24-hour system.

To use the date function, press SHIFT 2. The following menu appears.

DATE
SHIFT b | 2

] @
YEAR i Press this softkey to enter the year. Use the numeric keypad to enter
i the last two digits of the year.

1
1
]
i
VR l
i
H
— ,
i MONTH ! Press this softkey to enter the month. Use the numeric keypad to enter
: : a value from 1 1o 12 (January = 1, December =12},
uuuuuuuuuu |
1
__________ 1
! DAY ! Press this softkey to enter the date. Use the numeric keypad to enter a
; i wvalue from 1 o 31,
I... __________ wf
1
: HOUR : Press this softkey to enter the hour. Use the numeric keypad to enter a
! ' value from 0 to 23.
*. __________ ]
' _
""""""""" "1
' MIN i Press this softkey 1o enter the minute. Use the numeric keypad to enter
! | avaiue from 0 o 59,
’.. __________ |
!
__________ . _
| SECADJ | Press this softkey to zero the seconds while the clock is running. if the
: | clock reads from 0 to 29 seconds, it ragets to 0 seconds. i the clock
i' ““““““““““ # reads from 30 to 59 seconds, i resets 1o 0 seconds and adds a minute.
éﬂ
POON(Y2/3) Lisg this softkey to select a display format:
H /OFF i OFF ¢ the date is not displayed
b o e - OM 1 : uses the format Mon Jan 1 02:10:00 1920

ONZ2 1 uses the format Mon Jan 1 02:10, 1890
ON3 o uses the format Mon Jan 1 1980
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5.13 Utility Function

5.13 UHility Function

The utility function provides special features for making occupied bandwidth (OBW) and adjacent
channel leak power (ADJ) measurements.

When making an OBW measurement, you center the signal of interest and enter the percentage of
signal power you want to mark. The analyzer then marks the bandwidth within which that percentage
of the signal lies. The delta marker shows the bandwidth valua.

When making an adjacent channel leak power measurement, you specify a bandwidth and the spacing
of communication channels within that bandwidth. When you then input a signal, the analyzer
calculates the ratio of the power in the upper and lower channels to the total signal power. You can
also display a graph to show leakage in all channels. The marker shows a quantitative value.

The procedure for these measurements is described in more detail in Chapter 4, Measurement
Examples.
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5,13 Utitity Function

(1) OBW and AD.} Measuremenis

¥ed Mar 25 11114168 1992 ETIL 12 d-i9 Wod Mar 29 13160 1992 DELT
?\Ei ’.j.i dba ATT 28 d8 &.view B, blank REF 3% dd ATT 20 4B S_vies Boiew
itdB - H ) -
0BF, Fe 4 H3RKER ?‘iﬁz“[‘
OBH 199955 whe 4 UER IR
% £5.99330 ¥He | T ! . ~63.25 B |
52.9 ¢ - A Sor 12.50 ks -
B3 dBe
REE g
1kiz ke
18 kHz Ll kH2
i I e | pLid 1 il kt
384 ns - - ath oz :
CENTER 220.00080 Mz SPAN 3000 kMg CENTER B2, 02030 MKz SEAY 5.0 kRe
Figure 5.13-1  Waveform fo Determine the Figure 5.13-2  Adjacent Channel Leak Power in

OBW Graph
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5.13 Utility Function

(2) Utility Menu

Press SHIFT 3 to open the utility menu.

pomm——e—b oo -
! oBwW !
i ;
A 4
3
;
H
i
i
1
!
i
'
b |
! ADISETUP |
i CHSP/BS |
b e e e o e e e J
{
!
I
I
i
i
I
P mmmmmmmmmm
! ADJ |
! POINT i
B s aub i e kit B e ok o
1
i
1
1
i
i
i
i
i
t
H
'
i
i
i
|
!
i
i
b s
! AD} |
! GRAPH |
b o 4
]
i
i
3
|
i
i
I
¥

UTIL

3

Press this softkey to enter the OBW percentage form 10.0% to 99.8%.
The analyzer then calculates the occupied bandwidth of the signal
centered on the screen, and displays the resul in Hz. i also displays
the center frequency, and places markers on the upper and lower lirmits
of the waveform’s OBW,

In the window swesp operation, the measurement can be performed
within the window screen only,

Use this softkey to set the channel spacing {CH SP) and the bandwidth
(B3) for an adjacent channel leak power measurement. Select CH 8P to
set the channel spacing with the numeric keypad. Select BS to set the
bandwidth with the numeric keypad.

Press this softkey to calculate the upper and lower adjacent channel
leak power. Before pressing this softkey, you must enter the channel
g e e e e e

"t
spacing and bandwidth with | APISETUP § (qeqqribed above),
L CHSPRS )

__________ of

and place the active normal mErker on the signal of interest in trace A.
The analyzer displays the calculated upper and lower adjacent channel
leak powers in the marker display area. A new marker is set at each
adiacent channel frequency.

in the window sweep operation, the measurement can be performed
within the window scresn only.

Press this softkey to calculate the leak power for every channel on the
screen and display the results as a graph superimposed on the
waveform. The results are stored in trace memory B. Before pressing
this softkey, you must enter the channel spacing and bandwidth with
[ o s ma e “i
| ADISETUP | above. The marker appears on the graph, and the
i CHSPBES |
analyzer displays the leak power of the channel it's placed on.
in the window sweep operation, the measurement can be performed
within the window screen only.



AR2854 / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.13 Ulility Function

Press this softkey to remove the ADJ GRAPH from the display.

Press this softkey 10 place the active marker on the signal peak.
This is helpful for marking the carrier frequency signal before the ADJ
POINT measurement.

Press this softkey to calculate the adjacent channel leak power of the
centered signal two channels above and below the center frequency.

The analyzer's ADJ 2 calcuiation proceeds as follows: The analyzer
assumes the center frequency is the carrier frequency, and determines
the total signal power {(PC) on the bandwidth you specified with

| it |
I ADJSETUR ! .
i CHSP/BS !
L

The analyzer then measures the power in the upper (PU) and lower
{PL) adjacent charmnels. {The channel bandwidths are determined by the

CH SP sefting vou made with | ADJ SETUP N,
i
i
3

|

I CH SP/BS

£
The analyzer calculates the ratios of PU to PC and PL to PC, and
displays the results on the scresn labeled UP and LOW. A marker
appears at each channel frequency.
In the window sweep operation, the window width is calcuiated as a BS.
{The BS that is set to ADT SETUP is not used.) -
When starting the measurement, the window is autornatically set at the
center of the screen.

NOTE

1. Before pressing ADJ 2, you must center the carrier frequency,
and enter the channel spacing and bandwidth with the AD.J
BETUP softkey.

2. After the Al 2 calculation is complete, the span changes to thres
times the channeal spacing.




R3265A [ 32714 SERIES
SPECTRUNM ANALYZER
INSTRUCTION MANUAL

5.74 Measurement Window Function

5.14 Measurement Window Function

The measurement window function enables to perform the measurement, observing the wide span,
within the specified area of the window width,

MW . Measure Window

(1) Measurement Window Menu

Press | SHIFT || 0 | 1o open the measurement window menu.

Tue Mar 24 16:16:87 {992  WDO 112
I‘%EEES.B dbn ATT 10 dB A write B plank

START 4 Hz STOP 584.¢0 Mbz

Figure 5.14-1 Initial Screen of the Measurement Window
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5.14 Measurement Window Fungtion

A T T i st bk e e e o ) Ll o b o o A o T A b e e

e R

SWp
NORM/MWDO

i
E

£
t
-

Press this softkey to set the X and Y coordinates of the window’s center
position using the step keys or the knob. The X coordinate must be from
0 to 700, and the Y coordinate must be from { to 400.

{The center position {X) can be set using numeric keys.)

400
0—~+X§
4]
0 760

Press this softkey tc set the window's widih (A X} and length {(AY) using
the step keys or the knob. (The X axis width can be set using nurmeric
keys.) :

400

AY

OHX i

0 700

Use this softkey to turn sweeping within the window on and off. Select WDO
to sweep within the window.
Select NORM to sweep over the entire span.
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5.14 Measuremeni Window Function

g — =

-
| ABSOLUTE | Press this softkey to set the window size using absolute start and stop
! DATA | frequencies and upper and lower amplitude levels.
frmmmmmmm=- 1
1 i
: [ S .
' { MEASWDO | Press this softkey to set the start frequency using the step
! \  START | keys or the knob.
it peem—me————
| | MEASWDO | Press this softkey to set the stop frequency using the step
E P STOP ' keys or the knob.
N 4
E | MEASWDO | Press this softkey to set the upper level using the step keys
! ! UPPER | orthe knob.
ke ———— 4
} i MEASWDO | Press this softkey to set the lower level using the step keys
: ' LOWER ! or the knob.
I b o o o en e o wl
i
1
i
i
: 400
! wemememesee JPPER
| ;
§
t
3
3
i
¥
| §
: ........m..i-... L{}WER
i K H
i
! START STOP
! 0
i
! 0 700
j
A
---------- “
i MEASWDO | Press this softkey to remove the window from the display and cancel the
; OFF i sweep within the window,
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5.14 Measurement Window Function

(2) Measurement Example of Displaying the Window

Opening the window (ON is selected) enables to limit the area to be measured within the
window only for the sweep operation and the marker function, and also enables to shorten the
measurement time (sweep time) or define the search area.

{Marker)

@ Window Sweep

There are two ways to set the analyzer to sweep within a window.

MW
o e e e e -
1

Press | BHIFT || 0 and | SWP ! toselect MDO.
- ! NORM/MDO

3
H
B e e s v o 2 s e e )

Cancel this function by setting MDO to NORM.

Alternatively, you can press the following keys:

Press | menu SWEEP | | WINDOW

i !
i t
POMODE !l swp

. fue Mar 24 16207019 1992 w0 12
REF -Z8.0 dBm ATT 16 dB A view B blank

Hhan/ \ P LK
i Y

RE? L
20,0 dth

©AESOLTE
0 Tk

; SEP
NORMATER

; MEAS
O

START 0 Bz STOF SHE. 4 MHz

Figure 5.14-2 Partial Sweep Within a Window

@ Peak Search within Window

Same as MIN search and continuous peak search



R32654 | 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.14 Measurement Window Function

@ NEXT Peak Search within Window

Same as RIGHT, LEFT, MAX/MIN, and MiN
@ X dB down within Window

Same as LEFT, RIGHT and continuous down
® Power Measurement

Calculates the measursement value of the average power and the total power within the
window waveform only,

® Utility Function

Enables to perform the measurements such as OBW, ADJ point, and ADJ graph, and ADJ
2. {only when window sweep)

@ GO/NG Judgment (GPIB control only)

Enables to display the window and judge the upper or lower limit value of UPPER or
LOWER level within the range of the window start/stop frequency.

e
e N
e /‘\
G0 UPPER side NG LOWER side NG
GPIB command Contents
CMA Judges the traca A.
CMB Judges the frace B,
CoM? Read out judgment result
When result = GO 1
Whenresult = NG : 0




R3265A | 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.15 Printer Quiput

5.15 Printer Output

The R3265A/3271A analyzer can output the screen display to the printer.
Table 5.15-1 Lsable Printer

Maker Printer

Hewleti-Packard, Co. HP2225AJ

(1) Connecting 1o printer

The R3285A/3271A and the printer are connected using a GPIB cable between sach GPIB
cannector.

R3285A/3271A Hear panel
TP

HP2225AJ Rear panel_

|
. TN

L
\

E GPIB cable i?
i |

Figure 5.16-1 R3265A/3271A and Printer Connection Diagram

|
|
J
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5.15 Printer Quiput

{(2) Printer address setting

The printer address should be set using the DIP switch. The printer address for the

R3265A/3271A side is set from the soft menu.
The address setting is shown in Figure 5.15-2.

HP2225AJ Rear panel 7

]
(
L

|

AR A4 A3 AZ Al

| LISTEN ALWAYS

(1) For TALK output, the printer is set to the "Listen Only" mode. |

(i1} For ADRS ¢1 output, the printer address is set to "01".

]

Figure 5.15-2 DIP Switch for Address Setting
CAUTION

1. For details of the GPIB, refer to sections 6.1 and 8.2,

2. The printer operation is explained in the printer instruction manual.
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5.158 Printer Duiput

(3) Output setting menu for printer

OPTION

The condition setting screen required for the

o
4
3
']

-~

ot g e s s

[T 1

printer output will be displayed.

DENSITY |
LOW/HIGH !

TALK/

PRINT !
]
I

Selects the printing precision.

LOW 1 Print with 86 X 98 dots, (Normal size)
HIGH : Print with 182 X 192 dots. (Malf size)
initial value : LOW

CAUTION

Printing at the HIGH precision setting takes more time since the printer
is set in the HIGH DENSITY mode and the print head is run twice on
the same line.

Selects the target for printer output.

TALK . Turns svery target for printer output to the listener.

ADRS : Turns the target for printer output to the appropriate
listener (addresses 0 to 30). The listener address is
specified using the data knob or numeric keys.

Initial value : TALK

CAUTION

For outputting with the TALK {TALK ONLY mode}, be sure to set the
printer side to the LISTEN ONLY mode. For ouiputiing with ADRS xx
(ADDRESS SPECIFICATION mode), be sure to specify the address at
the printer side. :

When output using the address specification, an incorrect printer
address, or with the GPIB cable disconnected, the system will not
operate properly. Confirm that the correct address is specified and that
the GPIB cable is correctly connected.

Cancels the output during printer output.

Starts the printer output with the size specified.
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(4} Example of printer ouiput
REF £.8 dBm CATT 18 dB Amrite B_blank
1048/ : . . s 5 -
£ MARKER
857 kHz
MKR -2.33 dBm
RB¥ 3 Mz
VBY 3 MMz
S¥P 50 ms

857 -2.93 A

2 24.3 MH=z ~7.28 dBnm A

Ne., 3: 25,7 MHz ~7.,19 dBnm A

No.d: ~79,7 MHz -72.41 «Bn A,

No.5: 20.9 MHz ~-72.19 dBm A
No.6:
No.7:
No. ::

Figure 5.15-3 Printing Precision Set at LOW (Normal Size)

REF &4 @n AT 4 @ A srite B blank
idp/ e W
857 itz
"
557 kil
RBY 3 Mz
VER 3 My
SBP 39 as

SPAN 200, i

A
No. 2: -24.3 Wiz -T.34 dbe &
No 3t 25.7 HHz ~7,34 dBn 4
No. 4 =197 Hllz -i1.66 dba A
No. 5t $8.9 ¥z -75.34 dBg 4
Ka.b:
Ho. T
Ho. &

Figure 5.16-4 Printing Precision Set at HIGH (Half Size)

[ T 1 o
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5.18 Power Maasuremeant Functions

5.16 Power Measurement Funciions

Measurement of power of this unit includes the following functions:

® Moeasurement of average power (AVG. POWER)
® Measurement of average power density (dBm/Hz)
& Measurement of total power (TOTAL POWER)

{1) Measurement of average power

_ PR HES
REF -10,8 B ATT 16 dB Avite B bluk
LT

- 4G
v poger| A
vsyg | THES

86,81 dim | T
e g

[L -36.5 dbn

18%
100 kHzhoo
VBY

1 Wiz
$%P.
i} ms

(ENTER (8, 006290 Mz SPAK 0 Hz

Figure 5.16-1 Average Powser Measurement

The average power measurement is used to calculate the average power value for the signal
displayed on the screen.

When the vertical axis represents LOG, all of the signal point data are converted into truth
power dimension values to calculate the average.

When the Resolution Band Width (RBW) is much wider than the signal band width at 0 span
{fixed receive), the average power can be measured accurately, even if the signal includes an
AM factor.
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5.18 Power Measurement Functions

(2) Measurement of average power density

NGISE/Hz
?Eé ;49‘9 dbn 477 14 db Aprite B blank
B

4VG PUFER
et e 16/13
MKR -137.12 dBasliz

1 H

i

B -§37.1 dBa

: A
ik Lo L [
CENTER $99.800009 Mz SPAN ¥ He

Figure 5.16-2 Average Power Density Measurement

The average power density measurement is used to calculate the power density in the
specified bandwidth for the power measurement of wide band modulation waveforms such as
noise or spectrum diffusion.

® To measure the average power density, turn the average power measurement mode to ON
to execute the dBm/X Hz in the marker menu. Measurement is performed by entering the
specified band width into X.

{3) Measuring total power

Total power measurement enables the total power of the signals which are displayed on the
screen to be calculated and the power value of the wide band range modulation wave to be
measured.

In the wide band range modulation wave, the display amplitude of the spectrum analyzer varies
according to the setting of the resolution band range width (RBW). However, since the RBW is
compensated by using this function, the total power can be measured.

CAUTION

Use this function after executing the PBW calibration of the R3265/3271.

Key operation for PBW calibration

CAL pommsso e 1 remmeeee :
; EACH o !

% booigind bl PBW 1
HIFT —1 7 ] ITEM o 1
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PR MEAS
REF -9.6 dBn ATT 12 4B Aarite B blank
19ds/ ; -
! TOTAL POWER | '
UL
LIRS
N
TO74L PRR
................. /OFF
DL ~14.% din
RE¥
3 kHz
§§_§. che || | RETGRN
388 ms : - :
CENTER GH@. 0808 MHz SPAN 288.9 kHz
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5.16 Power Measurement Functions

{4) Menu for power measurement function

UTIL : :
BHIFT f—| 3 | NEXT MENU |
f I_____J
——
! POWER |
! MEAS :
U U ..l
b 1
! AVG | Sets the value of average number of times.
' TIMES | The average number of times can be set in the range of
oo 1 to 1000
14

.
AVG POWER ; The average power measurement mode is started by
ON/OFF | turning the AVE POWER on. Ths number of count and
----------- " the average power value are displayed on the upper right
of the screen whenever the sweep is completed. The
dispiay line is dispiayed in the level corresponding to the
average power value,
The measurement mods is ended by tuming the AVG
POWER off.

.
y TOTAL PWR | When ON is selected, the total power measurement
i ON/OFF | mode starts. The number of counts and the total power
b o e e 4 value are disptayed on the upper right of the screen
whenever the sweep is completed. The display line is
displayed in the level corresponding to the average
electric power value.
The measurement mode will be completed when it is
turned off.

@ In power measurement, if the measuring window is
tumed on, measurement is performead in the
frequency range of the window.

e After the average time has been completed
{e.g. 1010}, the movement average mode is set and
the measurasment continues.

@ If a frequency, level, average number of times, or
window setiing is changed during the measurement,
the count will be reset and the measurement wili be
re-executed from the beginning.

& [f the VBW is set to AUTO during the measurement,
VBW = RBW X 10 will be set automatically. Also, the
trace DET will be switched to the sample mode.

= 40 bem e tmoa
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5.16 Power Measurement Functions

(5) Measurement procedure

@ Set the average number of times to 10 and turn the average power measurement mode on.

UTIL  pemmeeme e T 4
1 3 i i
Press the keys in the order | SHIFT |, | 3 i NEXT MENU | | P,\?EWAESR "
¥ IL uuuuuuuuuu J H EL ---------- ..: ¥
;w-**;\;;(}—-—""} ENTER piagiiininiy
! ! ' AVG POWER |
E.,..,I!Y‘F_S____E 0 v, 1 0| | Hz |, thentum the L ONOFF ON.

@ The average power measurement can aiso be used to measure the (a) or (b).

(a) Measurement of the average power in the window

{b) Measurement of the average power density with the dBm/Hz of the marker on

{(a) After tumning the average power measuremsnt mode on in procedure @, set the
measuring window o ON.

””””””””””” Mw e = e e o o o oy
'  AVG POWER : i LOCATE |
Set the | ' ON/OFF 'to ON, press the | SHIFT ., 1 0 |, and Loy 1o
e J Fm em o e e e e e o
e e e o e o ]
1 E
locate the center position of the measuring window, then press the ! W%OYA fio
b e ¥
adjust the measuring window width.
PR WEAS
REF -3.4 dBm ATT 10 48 Asrite B blak
1#dB/ " - . A
U Tes
o RS 1) ey
@ow
' IB?A "W
/R
B =15.2 @B |- oo e
S.B_E [ .................
B wz?gv %!
sgwgﬁz i?i BRI
I s § :
CENTER §83, 000008 MHz SPAR D Hz

Figure 5.168-3  Average Power Measurement
in Measuring Window
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5.16 Power Measuremeant Funciions

(by  After turning the average power measurement mode on in procedure @, set the dBm/Hz
of the marker to ON.

L 4
| £
i

AVG POWER ! |
Set the: ON/OFF ;to ON, then press| ON | L X Hz

on.
. e E N 1 POWER |
Press the keys in the order | SHIFT |, | 3 E NEXT MENU E i MEAS 3
R R S 4
e ToTAL PWR |
I TMES | 1 0 Mz | then turn the i ON/OFF i on.
I - b o e 4

® Measurement of the total power in the measuring window.
After turning the total power measurement mode on shown in the above operation, set the

window to ON.

e il 1 MW | -
| TOTAL PWR | | LOCATE |
i i E i
Set the | ON/OFF ;to ON, press the |"SHIFT , 1 0| and L oxy 1to
o —— o e =)
Who A .
locate the center position for the measuring window, then press the ! WD%YA ' to
1 I
Lt v st bt e e e -l

adjust the measuring window width.

oA n g T - AN A
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5.18 Powsgr Measurement Functions

(6) GPIB remote programming

GPIB command

Contents

PWTM Setting of AVG times {1 to 1000 times)

PWTM? Read out data of AV times.

PWAVGE ON AVG POWER ON

PWAV(G OFF AYGE POWER OFF

PWAVGT? Read out AVE POWER measurement data.
PWTOTAL ON TOTAL POWER ON

PWTOTAL OFF TOTAL POWER OFF

PWTOTAL? Read out TOTAL POWER measurement data.

HDo Header OFF

HD1 Header ON (at exscution of PWAYG? or PWTOTAL?)

PWEB « gt dBm
PWM <«  at dBmV
PWL « at dBuV
PWE «  at dBuVemf
PWF <« ai dBpW
PWV « at Volt

PWW «  at Watt

Read out the measurement data when the SRQ signal of SWEEP END is generated. However,
it is necessary o read out the data after the SWEEP reaches the AVG times (e.g. 5/5). (At this
time, the SRQ of AVG END is generated.)

®

Status byte (3)

bt 7 6 5 4 3 2 1 0
1 1] 1 bit2 = SWEEP END (S=4)
bit3 = AVE END (S=8)
itb = 38R N = 54
S =68 (SWEEP END, SRQ ON) bits = SRQ O (5=64)
S=72 (AVG END, SRQ ON)
Counter display (in SWEEF END)
1/6 2/5 3/5 4/5 5/5 /5 55 e
T
$=68 8S8=88 S=68 S=858 5=72 5=68 S5=68
S=68
wait wait wait wait dataread  dataread  daia read

While the average power (AVG POWER) or total power (TOTAL POWER) is being
measured, take care 1o reset the AV times when the CENTER, SPAN, REF LEVEL,
window, or other setiings have baen changed.,
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5.16 Power Measurement Functions

Example: Measure AVG POWER in window to read data.

Example of programming for HP300 series {(GPIB address = 8)

10
20
36
40
50
60
70
80
80
100
110
120
136
140
150
160
170
180
190
200
210
220
230
240
250

Aend={

QUTRUT 708;"56"

OUTPUT 708;"CF100MZ SP10MZ®
QUTPUT 708;"WDXSMZ WLX100MZ"
OUTPUT 708;"HDO PWAVG?"
QUTPUT 708;"PWTM BENT"
CUTPUT 708;"PWAVG ON"

ON INTR 7 GOTO Srgint

Wioop:1

ENABLE INTR 7;2
GOTO Wioop
H

Srgint:!

S=SPOLL{708)

I¥ BIT(S,3)=1 THEN Aendst

IF BIT{S,2)=1 THEN GOSUB Avgout
GOTO Wlcop

!

Avgout:!

If Aend=0 THEN RETURM
ENTER 708:A

PRINT A

RETURN

H

END

Explanation of program

10
20
30
40
50
60
76
&
0
130
140
150
180
210

Clear AVG END flag.

Set to SRQ interrupt output mods.

Center frequency=100MHz, span=1i0MHz

Window width=5MHz, window center=100MHz
Specify header OFF and output data to AVG data.
Set AVG time to Btimes

AVG POWER ON

Specify position te jump on occurrence of SRQ interrupt.

Wait for SRG interrupt {loop).

Jump with SRQ interrupt.

Execute serial pole,

Turn AVG END flag ON if AVG END (bit 3=1).
Read out data if SWEEP END (bit 2=1),

Read AVG data.

5-133
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O When measuring the average power density, change the 50th line as follows:

50 QUTPUT 708;"HDCO NI 1Hz NIM,ML?"

Explanation of program

50 Turn header OFF, dBm/Hz ON, and specify output data to marker Tevel

O When measuring the total power, change the 50th and 70th line as follows:

50 CUTPUT 708;"HD{ PWTOTAL?®
70 QUTPUT 708;"PWTOTAL ON"

Explanation of program

50 Specify header OFF and output data to TOTAL POWER data.
70 TOTAL POWER ON
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5.7 Tracking Generator Funcilions (R23654/3371A oniy)

TG

TG

5.17 Tracking Generator Functions (R3365A/3371A only)

-

Press this key to set the amplitude-mesurement mode using the
tracking generator, and open the tracking generator menu screen.
In this case, the amplitude measurement mode or the power sweep
mode was already set, execute to only display the menu screen.

Press this key to set the amplitude
measurement mode using the fracking
generator.

i OUTPUT | Press this key to execute the setting mode for TG output level.
i LEVEL | The TG output level is available for the range "0 dB to — 30 dB".
i- uuuuuuuuuu o+
b
{ PREV MENU | Return to the previous menu.
| i
B e st s o o od
TG —» POWER |~  Press this key to set the power sweep
i SWEEP ! mode using the tracking generator.
L o o e e s it o mm <
.
i START | or START Press this key to set the start level for power
| LEVEL | sweep is available for the range "0 dB to - 30
Fommmmmme- 4 aB”.
b
, STOP | or STOP Press this key to set the stop level for power
i LEVEL | sweep is available for the range "0 dB to - 30
4

dB”.

Faa Kol P R
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5.17 Tracking Generator Functions (R3365A/33714 only)

L

e

SWEEP
TIME

i
i

Press this key to set the SWEEP TIME is available for the range
"200ms to 1000s".

Use this key to execute the smoothing for input signal synchronizing
with sweep. The count of smoothing is available for "2 to 100", In
this case, SWEEP TIME is automatically set the suitable value.

Press this key to display the menu screen for setting the reference

line,

The reference is a standard line to compare the level for power sweep

waveform.

REF. LINE
ON/OFF

PxdB MK
EXECUT

Mo

PxdB CONT
ON/OFF

Use this key to display/deiete the reference line.

Press this key to set the slope of reference.

The setting value is a vertical axis ratio to horizontal
axis.

The initial value is *1",

Press this key to set the vertical OFFSET of raference
line.

The OFFSET is available for the range " ~ 100 dB to
+100 dB".

The initia! value is "0".

Return 1o the previous menu.

Press this key io display the Marker under X dB from
the reference line.

Set this key to ON to execute the PxdB MKR each
sweep.
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TG -——-:a>’ THROUGH }——  Press this key to open the menu for setting
: CORRECT | through correction. *
__________ ot

,..____l ______

; THRU CORR | Press this key to execute through correction. After execution the

i__E_%%(EEJiE‘_E | THRU CORR ! mode (next key) will go ON.
: ON/OFF |

THRU CORR | i Use this key to switch the through correction mode ON/OFF,
___Cz@/_ (?_7“:”‘;“} However, s THRU CORR ! T1f the has not been executed

; EXEC :

beforehand then the ‘through correction’ mode can not go ON.

PREV MENU | i Retuimn to the previous menu.

* ©  This normalizes over the full frequency range of the Tracking Generator.
Therefore ofter this normalization any changes to the span frequency, center
frequency, and reference level will not mean that a further normalization is
necessary.

R.1837 lan ON/OA
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8.7 Tracking Generator Functions (R3265A/33714 only)

TG ! CAL p——  Press this key to open the calibration menu.

PR S

. LEVEL | Press this key to measure the TG output level error and calibrate it.
: CAL i {level calibration)

:- ___________ o

T .

| PWRLIN ! Press this key to measure the TG output leve! linearity in current

! CAL i frequency by power sweep mode and calibrate it. {power linearity
[ ————— 4 calibration)

LEVEL CAL | Use this key 10 select the calibration factor "use/no use" which is
ON/OFF | obtained during level calibration operation.

i ]

PWRLIN | Use this key to select the calibration factor "use/no uss" which is
i
1

ON/OFF | (RBW = 300Hz)

ON/OFF obtained during power linearity calibration operation,
pommm oo 4
S
: FREQ | Press this key to make a fine adjustment automatically for [/A of
: CAL | VCXC in all RBW,
i- ___________ A
S .
i FREQ AUTO | TG FREQ CAL is executed autmatically when the FREQ AUTO is on.
H
:
1
|
b

PREV MENU | Return to the previous menu,
¥
i

| e eaihasiasiatinaiadhad "t
TG — TG OFF | Press this key to cancel the tracking generator.
. !
CAUTION

Before using the calibration function, let the analyzer warm up for at least 60 minutes.
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5.18 Serial /O Function

A controller such as a personal computer having no GPIB interface can also offer a simple
measurement system, using the serial /O function (RS-232C interface).
Remote control which is normally carried out,using the GPIB interface, can also be obtained, using the

serial /O

(1)

@

function (RS-232C interface).

Compatibility with the GPIB remate control codes:
The control codes which can be used by the serial YO function are identical to the GPIB
codes of the R32654/3271A, excluding some of the codes/Aunctions inherent to the GPIB.

CAUTION

1. See the R3265A/3271A Instruction Manual (Section 6.8 GPIB Code List).
® Talker/Listner codes can be used as they are.
® Header information related io the Talker request is compatible.
e The output format is also compatible,

2, See Subsection 5.18.5 of this manual "Difference from the GPIB Remote
Programming”.
® Different from the R3265A/3271A GPIB codes in some points,

Functions which can externally be controlled
The following functions can be controlled with the serial /O:

Measurement condition setting: Conditions entry through panel key operation
Set states output: Set states and data call
I/0 of measurernent data: Screen trace data write-in and read-out

Status output: Data on the current instrument status can be read output in the same way
as the GPIB status byte.
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5.18.1 Specifications

(1) Transfer speed {baud rate): The following six speed modes can be selected.
19é60 bps
9600  e-Default

4800

® O & ©

2400

1200

& @

500

(2) Data length: The following two modes can be selected.
@ 7-bit  eDefault
@  8-bit

{3) Stop bit : The following three modes can be selected.

@ 1bit «Defauit

@ 1.5bit
@ 2bit
(4)  Parity bit: The following three modes can be selected.

@ None «Default
@  Odd parity
@  Even parity

(5) Communication: Semi-double type
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(6) Data flow controk: The handshake type of the communication with the

controlier is specified. The following two modes can be
selected according to the controller communication port
function,

@ Hard Wired handshake «Default
The RS-232C transmits no data while the transmitter DSR line is kept low. While the
R3265A/3271A DTR line is kept low, no transmission data is accepted.

@  Xon/Xoff handshake
Once the Xoff character is received through the data line, the transmitter transmits no
data until the Xon character is received. In case the R3265A4/3271A cannot receive a
data, the Xoff character is transmitted to indicate that no data can be accepted. When
the R3265A/3271A has become capable of receiving data, the Xon character is promptly
transmitted. '

(7)  Characters between transmiting interval: ~ When transmitting data from the R3265A/3271A,
a time interval can be set belween characters so
as to reduce the load at the controller. The
following five modes can be selected.

@ 0 e«Default
@ 1.0 milli sec.
@ 2.5 milli sec.
@ 4.0 milli sec.
® 5.5 milli sec.

(8) Communication procedure: The communication is of non-protocol type, using
carriage return (CR) and line feed (LF) as the message
delimiters.

Note: A special method is used for binary output of
waveform data. (See Subsection 5.18.4
"Extended Format".)
{9) Transfer error cantrol; No transfer error control is executed in the

R3265A/3271A. If necessary, carry out the control with
the controlfer.

5-141 Jan 20/94
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(10)

Communication port opening:

The R3265A/3271A ports are opensed when power is
turned ON, The paramsters required for communication
arg held in memory. The port is opensd with the values
which have been set through the panel/soft key
operation. When shipped from the factory, the values
are set to the default.

The communication port can forcibly be closed through
the panel/soft key operation.

R.142 Jan 20/94
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5.18.2 Connection
{1)  Connection with the Controller

Use the RS-232C cable for connecting the R3285A/3271A with the controller.

RS-232C cable ™

INNERNEN

IR EENN
R3265A/3271A S A o
Personal Computer
Connecior Devices Connector
connected
R3265A | (Rear panel)
Serial ¥O connector HP200/300 Different connectors are
R3271A series required depending which

device is used.
IBM AT See the corresponding
PS2 operations manual,

PC 8801
§

Figure 5.18-1 Personal Computer Connection

5-143
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Serial I/0 (R3265A/3271A Rear Panel)

Figure §.18-2 R3-232C Communication Port

This section describes the connection with the coniroller (such as a personal computer) for
using the serial ¥0. The signal lines here are named according to the EIA (Electric Industries
Association).

R3265A/3271A (25-pin D-SUB) Host (25-pin D-SUB)
Pin No. Signal name Signal name Pin No.

2 BA (TXD) =  (AXD) BB 3

3 BB (RXD) < (TXD) BA 2

4 CA (RTS) >  (DCD} CF 8

8 CF (DCD) = (RTS) CA 4

5 CB (CTS) = (DTR) CD 20

6 CC (DSR) -« —=  (CTS) OB 5

20 CD (DTR) = (DSR) CC 8

7 AB (GND) {GND) AB 7

Figure 5.18-3 Cable Connection

R-144 losm ON/OA
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Table 5.18-1 Serial Input/Output Interface Signal Names

Pi Signal direction
in ,
Signal name Contents
number R3265A  External
/3271A
1 Ground FG Frame ground
Used as protection
2 Transmit Data | TXD r— Sending data
3 Receive Data RXD s Feceiving data
Sending requast signal to
4 Hequest 10 external device. Permi{ to
Send RTS —— receive at "High" level,
prohibition to receive at "Low"
level.

Sending clear signal from

5 Clear to Send | CTS B — external device, Permit to send
at "High" level, prohibition to
send at "Low" level.

8 Data Set Feady | DSR N.C.
7 Signal Ground | 3G Signal ground
8 Carrier DCD N.C.
Detector
9~19 N.C.
20 Data Terminal |DTR Terminal ready
e
Ready

21~25 N.C.
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5.18 Serial I/Q Funclion

5.18.3 Communication Port Setting

(M

Explanation on the Communication Port Setting Menu

Specify the RS-232C communication parameters through the window scraen.

o}

SHI ; setting with various parameters.
_| mmmmm el
X
1 BAUD i Spacifies the transfer speed (baud rate).
! ! Bee Figurs 5,185,
i __________ =+
”””””””””” 3
1 DATA i Specifies the data length.
| LENGTH i See Figure 5.18-8 .
e s st e e 3
o e L
18TOP i Specifies the stop bit length.
(BIT t See Figure 5.18-7 .
I... mmmmmmmmmm of
DY

-
{ PARITY i Specifies the parily bit type.
i See Figure 5.18-8 .
ot

I The window screen appears for communication port

A
o ]
| FLOW ! Specifies the data flow control,
| CONTROL | See Figure 5.18-9.
o o o e v et om N
b i -
1 DEV SW i
' MAIN/CONT !
Joo o o e oF
B o o o |
| NEXT MENU | Menu 2 appears.
H | See Figure 5.18-10.
R .
b
INTERVAL | Specifies the transmission time interval between characters
; | transmitted from the R3265A/3271A. Ses Figure 5.18-10 .
I
b e ot o o e e o
 OPEN i Indicates that the communication port is Open when the
i I frame is on the screen. The Closed stage can be
:' ““““““““““ < switched to the Open state,
! Sese Figure 5.18-11 .
i
| CLOSE Indicates that the communication port is in the Ciosed

state when the frame is on the screen.

The Open stats

b # can be switched to the Closed state. See Figure 5.18-12
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(2)  Screen Disply Examples

@  Option sslect menu

Press the

= ‘ in thi )
SH”’E‘ are pressed in this sequence

Then the option select menu Hlustrated in Figure 5.18-4 will appear

18dB/

W

REF 4.9 B ATT 16 4B

A Frite 8 biank

RINGER
LR
o

SPAN B.RE GH2

Figure 5.18-4

@ Baudrates

Press the [

Option Select Menu

etling screen

Then the menu illustrated in Figure 5.18-5 will appear.

REF 8.4 din ATT 10 43 awite B hiak
1idg/ — ——

1Rz
o= )

[

PARITY Baud

FL#

CONTROL
R%ﬁ#}iz b DY SH
VBY : eI
1 iz J o~
138 ms 19280 hps

CENTER 4,154 GhHz

Figure 5.18-5 Baud Rate Setting Menu

"I in this sequence.

Pressing the soft key & moves the
/{ arrow — to set a different value for the

rate.
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@ Data Length Setting Screen

Press the =, EE] T FSETUP ?FDATA "E in this sequence.

Then the menu iliustrated in Figure 5.18-6 will appear.

S-11) 172
REF .8 din ATT 18 42 Ameite H_blask
1058/ L
B
Pressing the soft key & moves the
arrow — to set a different value for the
Data fength.
ey et TR (01RO
3 HHe
G o I
S;?Hm | NENT MENY
139 ms : o |
CENTER 4,050 CHe 77 SPER8.7% Gz

Figure 5.18-6 Data Length Setting Menu

@  Stop Bit Setting Screen

Pressthe {1 Tamaim I T in this sequence.
SHEFEE. iseue " sTor 9
Bl

Ther the menu nilustrated in Figure 5.18-7 will appear.

S-1 12

REF 8.8 dBp 41T 1 dB Axite B blark
18457 s - po—— . - ; )

+ 9080 bps
T fblTS

Pressing the soft key © moves the
arrow ~» to set a different value for the
Stop bit.

| NEXT MEU

" CENITER 4.136 Chy SFANE 9% OBz

Figure 5.18-7 Stop Bit Setting Screen



R3265A | 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.18 Serial 1/O Function

®  Parity Setting Screen

Press the ‘%’l“;; igl SETUP  lIPARITY 1 in this sequence.
sty i S

Then the menu illustrated in Figure 5.18-8 will appear.

S-1/0 £/2
REF §.¢ dim ATT 10 db Agrite B blank
1648/ — ——

itk

o)

Pressing the soft key © moves the
arrow — 1o set a different value for the
B Parity,

" LENTER 4,158 52 YRR 9T o

Figure 5.18-8 Parity Setting Menu

®  Flow Control Setting Screen

Press the =, a B ;’"gé-}a,_;,"w?r;[éw “M"f in this sequence.
— 18I0 11CONTROL. |
b e e v v [ I PP P -
Then the menu illustrated in Figure 5.18-9 will appear.
§-if 1R
REF 8.0 dBin ATT 1% 4§ Awrite B biank
14d3/ S : -
b
L s Pressing the soft key & moves the
s i arrow —» 1o set a different value for the
Flow control.
RE¥
3ﬂMEz
_é?m | . i \
130 w5 Lol & i ; ®
CEKTER €.13% {Hz TTUSPAN L3E Tz

Figure 5.18-9 Flow Control Setting Menu

5-149 Jan 20/94
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@  interval Setting Screen
--------- bt N nisienieninienienii e I a8t ideadhe
Press the SH] a SETUF’ UNEXT HINTERVAL | in this sequence.
HHMENU i :
_________ % g S

Then the menu iiiustrated in Figure 5.18-10 will appear. '

S1/0 242 @
REF 8.9 dln ATT 10 (B Agrite Bblank -
18dd/ T P | pame, €

1 %648 bps
{1 ¢ T bits
1 bit CL0sE
W
T Eﬁ?ﬁ ..................

w Pressing the soft key ® moves the
. T arrow -> to set a differant value for the

e Interval.

VET SRS ine | e

S‘%?kﬂz PREY M

138 a4

CEMTER 4,130 Gliz TE 90T TH:

Figure 5.18-10 Interval Setting Menu

®  Communication Port Open/Close Setting Screen

Press the ?HIFE]. 'éé}[ﬁ;—w“’:;&é;& _____ 1 in this sequence.
==—"—lsi0 |

= |

! to open or press the | ; CLOSE : io close the
l

communication port When the setting is ready, the fra_rﬁe_ Wnlf%ﬁﬁe&r

REF 2.0 dBm

a1 1 6 o SO
£9d8/ : : : “‘ | Ahifrltu B:,b an

INTERYAL

i S T T
en : oo s |
i LENC]?{ Thits |

i (LOSE

B

giw%in 1288 bps

v5R 2408 bps

3 uhy RN NI 890 ops
TSNk A R IS0 3 FREV )

136 pe L—: : : : H 19288 bps B

CENTER 4,854 GHz CEEAN A THe

Figure 5.18-11 Screen of the Communication Port in
Open state

5-150 Jan 20/94
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$-1/0 212
§F8F i'& diz ATT 14 d3 harite B oblask
& e 1 IR
289
3 KHz
ot , 1 IRy km
130 gs | : : : i ; ; 19288 Bps
CERTER £.150 6k TREAN 1.3¢ Tz

Figure 5.18-12 Screen of the Communication Port in
Closed state

K181 tarm ON/QA
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5.18.4 Message Format

A message transferred between the controller and the R3265A/3271A is basically an ASCII code
characters string terminated by the carriage return (CR) and the line feed (LF) codes.

[ Basic Format ]

LF{|CR G L L E H | ———

R3265/3271 ' Controller
-1 3 18] 8] ] sp B Y CR LF

The waveform data binary format is transferred in the extended transfer format which can
transparently transfer the 8-bit data.

[ Extended Format ]

| DLE | 8TX Binary data DLE § EOT

E: Extended format Extended format ::]

transfer start transfer end

DLE:  Data Link Escape character
STX: Start Text character
EQT: End Of Transmission character
{For these control character values, see Subsection 5.18.8.)

Iif the binary data exist a data with an identical code as the DLE character, a message end may be
detected, To cope with this, an additional DLE character is inserted when transmitting the data
and the additional DLE character is ignored when the data is received. With this operation, the

data transparency is kept.
(Source data handling is explained in the examples 14 and 15 given in the Subsection 5.18.6.)

Transmitter Line Receiver
DLE | — DLE DLE
insert k——-Nolote

E_ 248D bnwm NNVIOVA
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5.18.5 Difference from the GPIB Remote Programming
Note that the Serial O is in some points different from the GPIB remote programming.
(1) Command code

@  GPIB commands which are not supported
@  Delimitar controk: DL, DL1, DL2, DL3, DL4
@ SRQ interrupt: 80, 81

@  Additional commands for the RS-232C remote programming
@ Panel key lock control: KLK, KUK
@  Status byte read out: PLL?

(2) Pane! control
When execuiing the R3-232C remoie programming, the foliowing specifications are set.
{When executing the GPIB remote programming, the remote lamp on the panel is kept ON
and the local operation is automatically inhibited.)

@  The remote lamp will not light.
@  The local operation will not be inhibited uniess the KLK command is transmitted.

@ When the local operation is inhibited with the KLK command, it will not automatically
released unless the KUK command is issued.

@ In case the KLK command has been issued to inhibit local operation and the processing is
completed without releasing, the release can be exscuted with the LCL key or the IP key.
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5.18.

6 Sample Programs

This chapter explains how to use the Serial I/O through several examples. The programs shown
below all use the "Microsoft Quick BASIC" produced by the Micro Soft Co., Ltd.

The sample program using the "HP-BASIC" of Heulstte Packard are given in Subsection 5.18.8.
The programs explained in the R3265A/3271A Instruction Manual Section 4.4 have been rewritten
for this function in this chapter. For the program functions, see the R3265A/3271A Instruction
Manual.

(1)

Serial /0 Usage
® Sample Frogram 1
Example 1:  Execute RI2685A/3271A master reset and turn CAL signal (25MHz) ON.

The R8232C port is opensd with specifications of 9600 baud; No parity; Data length 8-bit;
Stop bit 1; Binary mode (Xon/Xoff control exciuded); Line feed character insert mode; and
DSR line monitor time out in & seconds.

OPEN "COM1:9800,N,8,1,D56000,LF" FOR RANDOM AS #1
PRINT #1, "Ip*
PRINT #1, "CLN"
END
Example 2:  Set the start frequency to 300kMHz and the stop frequency to 800kkz,
and add £0kMz of the frequency offset.
OPEN  "COM1:9600,N,8,1,D86000,LF" FOR RANDOM AS #1
PRINT #1, “FA300KI"
PRINT #1, "FBBODKI*
PRINT #1, "FONSOKZ"
END
Example 3:  Set the reference level to -20dBm (5dB/div), the resclution bandwidth
to 100kHz, and the detector mode to posi.
CPEN "COM1:9600,%,8,1,D88000,LF" FOR RANDOM AS #1
PRINT #1, "“RE-20DB" Heference lavel -20dBm
PRINT #1, *DD5DB" 5dB/div
PRINT #t, "RR100KZ" Fesolution bandwigth 100kHz
PRINT #1, “DTP* Detector mode is set 10 posi.
END
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Example 4:

Set the trigger mode to Single and the sweep time to 2 seconds; and
set the marker at the maximum level at each sweep.

OPEN "(COM1:9600.M,8,1,DS8000,LF" FOR RANDOM AS #1

PRINT #1, "SI®
PRINT #1, "SW2sC"

SWLOOP:
PRINT #1, "S52"
PRINT #1, "SR
b0

PRINT #1, "PLL?"

INPUT #1, A$
SB = VAL{A$)

LGOP UNTIL SB AND &H4

PRINT #t, *"pPs»
GOTO  SWLOOP
EXD

Status byte clear
Sweep start
Waiting for the Sweep end

The marker peak search

Example 5:

Set MAX HOLD (A),

OPEN "COM1:8600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "AM"

* Or

‘PRINT #1, "TA SF4"
EAD

Direct setting

Set through soft key operation

Example 6

Recall. (for channel 5)

OPEN "COM1:9600,N,8,1,D56000,LF" FOR RANDOM AS #1

PRINT #1, "RN"

PRINT #1, "RC & SFi
fGr

'PRINT #1, "RF"
*PRINT #1, "RC 5"

END

Switch to the Normal mods.
Recall channel 5.

Switch to Fast mode
FHecall channe! 5.

Example 7:

Output the marker frequency (integer).

OPEN "COMi:9600,M,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "HDO"
PRINT #1, "MF?"
INPUT #1, AS$

B = VAL{AS)

END

Meader output suppress

Result example B = 1700000
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Example 8:  Output the center frequency (character string).

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, *HDB1" Header output start

PRINT #1, “CF?" '

INPUT #1, AS Result example A% = CF 0000001.8000E +9
END

Example 8:  Culput the unit status,

OPEN  "COM1:9600,M,8,1,DS8000,LF" FOR RANDOM AS #i

PRINT #1, "UN?*®
[ INPUT #1, A Result example A= 2 (dBuv)
END

Example 10:  QOutput the marker frequency and the level at once.

OPEN  "COM1:9500,W,8,1,D86000,LF" FOR RANDOM AS #1

PRINT #1, "HOO" Header output suppross
PRINT #1, "MFL?"
INPUT #1, MF§, M1%

Mff = VAL(MT$) Fesult example Mif=1.8E+ 0.9 Mll =-73.02
M11 = VAL(M1$)
END

Example 11: Output the frequency offset.

OPEN  "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #t

PRINT #1, "HDg" Header output suppress

PRINT #1, “Fo?"

INPUT #1, On$, Frg$

Frag = VAL{frg$) Result example On$=1 Frgg=1200000
END
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Example 12: Using the NEXT PEAK, read 10 peak levels from the signal second
peald level.

DIM MI$(8), M11(9)
PEN “COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "ps*
FOR I =070 0

PRINT #1, “NXp"

PRINT #1, "ML?"

INPUT #1, M1S$(I)

MIT(I) = VAL(MIS(I))
NEXT 1

Hesuit example W13(1) = -55.01 M11{2) = -58.22...M11(9} = -70.26

END
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(2) Trace Data I/O
The trace data /O is basically identical in the GPIB. The ASCH formats including the data
value contents, message format, delimiter (fixed), and transfer count are all of equivalent
specifications.
The binary formats for the data value, data transfer priority, and the data byte count are all
the same, excluding that a control character is inserted at the beginning and the end of each
data. {See Subsection 5.18.4 [ Extended Format].) If a data item identical to the DLE
character is found among the data items, it should be noted that an additional DLE character
has been inserted. (Note: The data length should be set to 8 bits. f a 7-bit data is
transferred, the uppermost bit of the waveform data will be missing and a correct waveform
may not be created.
Vo Description
ASCI format DEDD CR LF
1-point data
4-byte data without a header
Input code Output code
Memory A TAA TAA?
Mermory B TAR TAB?
Binary format DLE _STX DD DD ... LD DD DLE ECT

l"‘““" 701-st point iower byte

701-st point upper byte

181 point lower byte

ist point upper byle

A 1-point data is divided into two bytes: the upper and lower of a binary
value when iransferred.

\ Input code Output code

Memory A TBA TBA?
Memory B TER TBB?
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® Sample Program 2

Exampie 13: Gutput data from Memory A in ASCIL

OPEN "(0OM1:9800,n,8,1,D52000,LF" FOR RANDOM AS #1

DIM TR$(700) 701 variables are fetched.

PRINT #1, "TAA?" Memory A is set to ASCIL

FOR I = 0 T® 700 Data fetch is repeated 701 times.
INPUT #1, TR$(I)

MEXT 1

END

Result example: TRE(0}=0208 TRE(1}=0210 .... TR$(689)=0311 TR${700)=0208

Exampie 14: Ouiput data from Memory B in Binary.

The RE8-232C port is opened in Binary mode; and in mode without Line feed character
insart.

OPEN "COM1:8600,n,8,1,0386000" FOR RANDOM AS #1

DIM TR$(1500)
CONST DLE = 16, 8TX = 2, EOT = 4

CONST CR = 13, LF = 10 Control character definition
DLEflag = 0 Flag for DLE character delete control
i=3
PRINT #1, "TBB?; CHR$(CR); CHRS(LF);
TRE(1) = INPUTS(1, #1) DLE character received
TR$(2) = INPUTS{1, #1) STX character received
TR$(3) = INPUTS{1, #1) 1st byte of Waveform data received
Do
IF (DLEflag = 0) THEN DLE character inserted in the
IF (TR${4) = CHR${DLE)) THEN DLEflag = 1 waveform data is detected.
ELSE
IF {TR$(1) = CHR${DLE))} THEN
DLEftag = G The additional DLE character is deieted.
i=4-1
ELSE
IF (TR3{1)<> CHRS(EQT)) THEN DLEflag = 0
END IF
EWD IF
i=1d+1
TR$(3) = INPUTS(1, #1) Waveaform data fetch
LOOP WHILE (NOT ((DLEflag = 1) AND (TR$(i) = CHRS(EOT}))) Data end detected
DLE character + EOT
STOP character

END

R.1RQ on 2NQA
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Exampie 15 Input data from Memory A in ASCH.

DIM TRE(700)
OPEN "COM1:8600,n,8,1,D88000,LF" FOR RANDOM AS #1

PRINT #1, "TAB" It is assumed that a waveform data is set in

FOR' I = 0 TO 7060 TR$()
BRINT #1, TR$(I)
FORJ = 0 70 10 Processing time is required in SPA.
NEXT J

NEXT I

STOP

END

Note: Set the VIEW mode before executing the program. After execution press the VIEW
key again to check ths results of entry

Example 18: [Input data from memory B in Binary.

The RS-232C port is opened in Binary mode and in mode without Line feed character insert.

OPEN "COM1:8600,n,8,1,DS8000,LF" FOR RANDOM AS #1

DIM TR$(1500)
CONST DLE = 18, STX = 2, EQT = 4 Control character definition
CONST CR = 13, LF = 10

PRINT #1, "TBB; CHRS{CR); CHRS(LF); it is assumed that a data has been set in the
PRINT #1, CHR$(DLE}; CHR$(STX); TRE{) by "TBA?" or "TBB?",
FOR J = 0 TO 1401
IF {TR$(J) = CHR$(DLE)) THEN
PRINT #1, CHR$(DLE);

FOR K =9 70 1 Wait time is required to assure the processing
NEXT K time in SPA,
END IF
PRINT #1, TR$(J);
FOR K = 0 70 1 Wait time is required to assure the processing
NEXT K time in SPA.

NEXT J
PRINT #1, CHR{DLE); CHR${EOT);

STOP
END

Note: Set the VIEW mode before executing the program. After execution, press the VIEW
key again 1o check the results of entry.

[ S s s} P Y T
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(3) Status Byte R

The remote programming functions “Service Request {SRQ)" and “Status Byte" are
e GPIB and not supported by any options. However, for normal message

inherent to th
axchangs, the

The status byte data is transmitted form the R3265A/3271A as a 2-byte ASCIl data with the

Status byte re

ead-out Function

status byte data read-out function has been added.

ad-out code (PLL?).
Table 5.18-2 Status Byte Conirel Codes

Message code

Description

PLL?

Request for read the status byte information from the R3265/3271.

S2

The R3265A/3271A status byte is cleared. (Same as the GPIB code)

Table 5.18-3 Status Byte Information

Bit Becimal Description

0 1 Turns ON when UNCAL has occurred.

1 2 Turns ON when a calibration is complete,

2 4 Turns ON when a sweep is complete.

3 8 Turns ON when the average count is reached.

4 16 Turns ON when the plot output is completed.

5 32 Turns ON when an error is detected in the message code of this function.
6 54 Undefined

7 128 | Undefined

An example of Status byte
Sweep complete and the Average count reached. (4 + 8 =12)

31

32 JCR{LF
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® Sample Program - 3

Example 17: Read-out the average count end.

QPEN "COM1:8600,M,8,1,DS5000,LF" FOR RANDOM AS #1

PRINT #1, "s2" The status byte is cleared.
PRINT #1, "AG 306" Average A start {30 times)
Su:

PRINT #1, *pLL?" The Status byte is read out.

INPUT #1, StatusByte$

SB = VAL{StatusByte$)

IF (SB AND &H8)} = 0 THEN GOTO SW The loop completion is indicated until bit 3
PRINT "AVG. END® turns ON.
END

Example 18: Read out the single sweep end with an interval,

OPEN "(COM1:9600,N,8,1,D36000,LF" FOR RANDOM AS #1

PRINT #1, "SI" Set to Single
PRINT #1, "S2" The status byts is cleared.
PRINT #1, "SR" Sweep start
Su:
PRINT #t, "PLL?" The status byte is read out.

INPUT #1, StatusByte$

SB = VAL{StatusByte$)

IF {SB AND &H4) = O THEN GOTO 3w The loop completion is indicated untll bit 2
PRINT "SWEEP END® turns O,
END

Example 18 shows data flow control set to "Xon/Xoff" control.
This is a modification of Example 10.

Example 19: Output the marker freguency and the Jevel at once.
{Xon/Xott CONTROL)

The R8-232C port is opened with spacifications of 9600 baud; No parity; Data length 8-bit;
Stop bit 1; ASCIl mode (Mon/Xoff control); Line feed character insert mode; and DSR fine
menitor time out in 6 seconds.

OPEN "COM1:9600,M,8,1,ASC,DS6000,LF" FOR RANDOM AS #1

PRINT #1, “Hpo" Header output suppress

PRINT #1, "MFL?"

INPUT #1, Mf$, MIS

HFF = VAL(MFS$) Result example  WEF = 1.8E+00 M11 = -73.02
M11 = VAL{M1$)

END
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(4)

Panel Key Lock Funciion

The GPIB remote control is equipped with the Remote/Local Enable as a function to inhibit
local operation. The Serial VO can also execute the equivalent function through message
transmission.
This function is called Panel Lock. Once Panel Lock of the R3265A/3271A is requested
from the controller, the pansl key operation or knob operation are ignored untit a Panel
Unlock message or a Local message (LC) is ransmitted. Note that the panel lock state can
aiso be released by one of the following operations:

®# Pross the LCL key.

& Press the IP key.

& Turn OFF the R3285A/3271A power.
In the Panel Lock state, soft menu on the screen cannot be modified with commands from
the controller.

Table 5.18-4 Panel Lock Code

Message code Description

kLK The R3265A/3271A panel key operation is inhibited. (Panel Lock)

KUK The R3265A/3271A panel key operation is enabled. (Panel Unlock)




R3285A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.18 Begrial 1/0 Funciion

5.18.7 Data Communication Error

While exscuting the FS-232C remote programming, a communication error such as Tirne Qut
may be caused in the controller due to some reason. In such a case, the remote operation can
be issued by re-transmitting the last message (command) which has been transmitted from the
controller.

This section describes a simple recovery program using the "Quick BASIC" of Micro Soft Co.,
Ltd.

® Sample program - 4

Example 20: Using the NEXT PEAK, read 10 peak levels from the signal second
peak level. (This is a combination of Example 12 and a
communication error processing.)

CONST CommTimeQut = 24 Time Out error No.
CONST CommBuf fOver = B9 Buffer over flow arror No.

DIM MI5(8), M11(9)
OPEN "COM1:8600,N,8,1,D5868000,LF" FOR RANDOM AS #1
ON ERROR GOTG Commerror

PRINT #1, *PS"
FOR I =070 9
PRINT #1, "NXP"
PRINT #1, "ML?"
INPUT #1, MIS(I))

HEXT I Result example: MH (1) =-85.01 MIl{2) = -58.22...
5TOP Communication error processing routine
Commerror:

IF ERR = CommTimeQut THEN
IF ReiryCount = 5 THEN
ON ERROR GOTO O
END IF
RetryCount = RetryCount + 1
PRINT "Communication TIME QUT fiI"
FOR J = 0 TO 5000
NEXT 3
PRINT "Retry communication 17*
RESUME
ELSE
IF ERR = CommBuffOver THEN
PRINT "Communication buff. overflow 11"

RESUME
END IF
PRINT "Semething Error has been occured."
PRINT "Error mo. :"; ERR
ON ERROR G070 ¢

END IF
END
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5.18.8 Control Character Code List

Symbol Soiixé Description
8TX 02h | Used as a header in Binary data transfer,
EQT 04h i Used as a delimiter in Binary data transfer.
LF 0Ah | Used as a delimiter in ASCI data transfer.
CH 0Dh | Used as a delimiter in ASCI data transfer.
DLE 10h | Used as a condrol character in Binary data transfer.
Xon 11h | X parameter transfer start character
Xoff 13h | X parameter transfer suppress character
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5.18.9 HP-BASIC Sample Programs

Some of the sample programs given in Subsection 5.18.8 are described in HP-BASIC (Example

17).

HMP-BASIC

20 !

34 EEE SR R R SRS S R RN RN R SRR SRR RSN EE"

4% ! DO AVERAGING OPERATION THRU., SICO

50 EZ R R RS EEF S E R R R E R R R SR RS EF R X R SR SRR SRR S

60 !

70 DIM Message (1) [130]

20 Se=20

a0 ON BERROR GOTO Error I 8et wp error trap rouviine
160 GOSUR Sio_init

116 QUTPUT Se¢:" 527

120 QUTPOT Se;7AG 306717

136 L1 1

140 JQUTPUT Se¢;"PLLYY

150 ENTER Sc:§

1860 IF BIT {S5,3)<>1 THERN LI

170 PRINT 7AVG, END

180 STGP '

TO0 THe4 324593433 RF XA AR R AR RA bR bR 2%

200 I ERRGE HANDLING ROUTINE

AN RS S S S E 2 RS RS S EE R SRS F S S SRS EREE L ¥

220 Brror: P Ervor trap

230 IF ERRNCO1IBT THEN Otner error

240 STATUS Se, 1G;Vart _ervor I Get UART error information
250 17 BIT (Uart error,2) THEN Overrun ! Overrun error
260 it BIT (Wart_error, 2 THEN Parity [ Parity error
270 IF BIT (Wart error,2) THEN Framing | Framing error
280 [P BIT (Uart error,7) THEN Break I Break detected
280 Other: P Other error
BRI PRINT "Other error 7

310 STOP

320 Overrun: ! Overrun ervor
330 PRINT "Overrun error |7

340 STGP

350 Framing: ! Framing error
360 PRINT "Framing error |7

370 sTop -

380 Bresk: I Break

330 PRINT "Break detected !”

400 STGP

410 Other error: ! NO ERROK

420 PRINT "Error irapped ?7

430 STOP

S R R S R R R R R R R R SRR T R SRR R E R R R 3

450 1 SERTAL COMMUNICATION L/F INITIALIZE

S S R S R R R R SR E R T R T R R R R R R R RS SRS

470 Sig_init: [oInitialize 510 Control reg.
480 CONTROL Se. 61 ! Reset i/F board
490 CONTROL Se, 351 ! Set PROTGCOL TO Asvac,
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{cont'd)

500 Wait:

510
520
530
340
550
569
574
580

580
600
510
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770

STATHS Se, 38411

sent

IF NOT All sent THEN Wait

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
COKTROL
CONTROL
CONTROL
CORTROL
CONTROL
CONTRGL
CONTROL
CONTROL
CONTROL
RETURN

Sc. 0.}

Sc, 14;1+244
Sc, 354

Se, 81

Se, 8:3

Se, 13:12841
Sc, 1530

S¢,16:0
Se.17:0
Sc. 1840
Sc, 18,10
Se, 20515
Se, 21515
Sc, 22:0
S¢,23:3
Sc, 242
S¢, 2852
Se, 29:13
5S¢, 30,10
S¢, 34;3
3¢, 3550
S¢, 36,0
Se¢. 37:0

Reset 1/F Card

Set Control Block Mask

Set Break singnal time

Breait signal send

Set BTR/RTS line

Set INT mask

No modem {ime-change potifi-
' cation

Disable connection time outl

Disable nonactiivity time out

Lost Carrier 400 ms

Transmit time out 108

Set Transmit speed @ 15200

Set Receive Speed : 18200

Set prolocol handshake to non

Set H/W handshake type

Set EOL chra. NO

Set CR code

Set LF code

Set DATA LENGTH 8 BIT
Set STOP BIT TO 1 BIT
Set PARITY TO NON

Set CHAR, INTERVAL
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5.18.10 Exception Processing

The R3265A/3271A interrupts the current communication processing and executes the
corresponding exception processing when the following states are caused.

O State:
Processing:
@  State:
Processing:
@ State:
Processing:
@ State:
Processing:

in receiving & message from the controlier (before the delimiter character
string is received), more than 5 seconds have passed without receiving the
next character.

Them message is canceled and the break signal is generated. The next
character received is handled as a start of another message.

in transmitting a message to the controller, the transmit suppress from the
coniroller has not been released in 5 seconds after the last character was
transmitted.

The message iransmission is interrupted and preparation is made for the
next transmission/reception.

During a wace data input, no transmission can be detscted from the
controller for more than 25 seconds under the condition that the specified
number of times (ASCH format) or the specified number of bytes (Binary
format) has not been reached.

The trace data input mode is released and preparation is made for the next
transmissior/reception.

In receiving a message, a framing error, parity error or overrun error DCCUrs.

Them message is canceled and the break signal is generated. The next
character received is handled as a start of another massage.
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5.18 Simulated Analog Display Function

New data accumulation and display technology enables an analog display of the digital display in the

simulated analog display of the R3265A/3271A series.

Since all displayed data are stored in the memory, the frequency and level can be read out by using

the marker.

Complex modulation signals such as image signals which could be displayed only on an analog

display were easily observableusing this function.

Normal display

ATT 18 B

arite Bblak

SPAN 19,08 HHz

CENTER 52,14 MKz

REF 31,22 mY T td db
LIN 3f

SPAN 0 Hz

CENTER 53.142857 KKz

REF 331,21 m¥
L% %1

Simulated analog display

ATT 10 dB AArtaalg B blank

38

BEE
3 Miz
¥

3 Wz
31
3¢ us

REF 33,32 a¥

AT MLs BT

CENTER 55,14 Mz

SPAR 14 8% MHz

ATT 14 dB

LIN 5 ormmesrer

I
TRIG LEVIL
84 3

5 Avtanlg Boblamk

T TR RS

CENTER 33.142837 Hilz

SPAR § Hz
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5.19.1 Functional Explar{ation

(1) Menu for simulated analog display function

“
ART ANLG | When ON is selected, the simulated analog display appears.
1
1

ON/OFF When OFF is selected, the normal display reappears.
o s o e v e e e e . .
[
} CONTINUE |  When CONTINUE is selacted, the simulated analog display is updated.
! /PAUSE | When PAUSE is selected, the update of the simulated analog display is
poTTTTTe *  temporarily stopped. PAUSE is also set to read the label value of the
; marker,
3
E RATE i Sets the valug of the display density {magnification).
i

Magnifications of 1 10 30 can be set. More information displays can be
b ———— # obtained by setting higher values, although the processing time
becomes longer. {A higher SWEEP TIME value is necessary.)
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{2) Menu for marker function
| ARTFICIAL |
MENU [— | ANALOG |

3 MKR 7 When ON is selected, the specified marker (W) for the simulated

: ON/OFF i analog display is displayed and the frequency and level of the marker
b e o . point can be read. When OFF is selected, the marker disappears.

i

?*— - -E «— — 1 The marker can be moved in the frequency axis

t4 0 direction.

b ———— 4 Enter the frequency data to move the marker.

1) | 1720 : Moves the marker in the upper or lower direction of the
level on the same frequency. When RATE =20
- {twentyfold display density) is set, the levels are entered
in the order 1/20 to 20/20. At 20/20, the marker
indicates the highest level data on the same frequency.
Conversely, at 1/20, the marker indicates the lowest
leve! data on the same frequency.

If the level value is read while the marker is moving, the waveform display should be
stopped as follows:

& Change CONTINUE to PAUSE.
® Turn the SWEEP mode to single, then stop after a single sweep.

The level difference {relative value) between the marker and the display line can be
displayed by turning on the display line.
However, the REL/ABS should be set to REL (NEXT menu for marker on).

Exclusive-use Marker Function

e Frequency of false analog waveform data and read out of level

® [Peak search operation (Press the | PEAK | key.)

® . Marker—CF operation (Press the keys in order | MKR— |, | MKR—CF ,)
L

@ Marker-+REF operation {Press the keys in order | MKR— |, i MKR—REF i )

@ The level when the vertical axis scale represents the linear X1 is a unit of %.
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(3) Menu for cursor function

{
MENU  fse!
1

ARTFICIAL

| ] AXAY ‘E The next menu is continued.
ANALOG 71 CURSOR ! The active cursor is displayed with solid

_________ 1 keme------—- lines, and other cursors are displayed

with dashed lines.

]
3
| NORMAL !

Y CURSOR !
ON/OFF |

]
1
NORMAL |
4

When ON is selected, the normal line is displayed.
When OFF is selected, all X cursors are deleted.

Whan one line of the normal cursor is selectad, the frequency data can
be entered. (The 2 cursor which is on will go off.)

The cursor is displayed in the normal cursor position, and the data display
indicates the frequency difference between it and the normal cursor. |f
the 2\ cursor is both on and nonactive, the menu reads the active state

only.

When ON is selected, the normal line is displayed.
When OFF is selected, all X curscrs are deleted.

When one line of the normal cursor is selected, the frequency data can
be entered. (The 2\ cursor which is on will go off.)

The cursor is displayed in the normal cursor position, and the data display
indicates the frequency difference between it and the normal cursor. If
the A\ cursor is both on and nonactive, the menu reads the active state
only.

[ B 4s 1 tarn ONIOA
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4RI 242
R%?‘ 33,81 ¥ 3TT 1% dR A Artanle B_blank
L —_— 5§ (LRSI
b e T N/
AY CURSOR; ,
_27.396 ,mv L P PSRO
T CLIRSR
W/ OFF
.......................... -
..... !\QRMAE"
3 HHz
YBY
3 HHz -
517 PREY MED
3t ms -
CENTER 35,14 MHz SEAN 19,88 HHz
CAUTION

The trace mode for the trace A memory cannot be changed while the simuiated analog
display is being displayed.

The normai marker cannot be displayed on the false analog waveform.

The save/recall (setting condition and waveform data) for the simulated analog display
cannot be executed.

The plotter for the simulated analog display cannot be output.

L A7y Tme AN R
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5.19.2 GPIB remote programming

(1) List of GPIB commands

GPIB command

Contents

ANLG 1 to 30 Sets the value of the display density {magnification).

ANLG ON Turns the simulated analog display on.

ANLG OFF § Turns the simulated analog display off.

ANLG? Outputs the simulated analog display ON/OFF (1/0) and the display density
{1 to 30).

ANLG CONT Sets the consecutive mode.

ANLG PAUSE Sets the temporary stop.

MKX Frequency Sets the marker by frequency.

MEC(? Heads out the marker frequency.

MKY 1 to 30 Sets the vertical marker position at a value between 1 and 30.

MKY? Reads out the marker level.

MIOC ON Turns the marker on.

MKX GFF Turns the marker off.

C8RX Frequency
CSRX?

CSRDX A Frequency
CSRDX?

Sets the X cursor by frequency.

Reads out the frequency of the X cursor.

Turns the X cursor on and sets AX by frequency.
Reads out the frequency width of AX,

CSRX ON Turns the X cursar on.

CSRDX ON Turns the AX cursor on.

CSRX OFF Turns ail of the Acursors off.

CSRY Level Sets the Y cursor in level.

CSRY? Reads out the level of the Y cursor.

CSRDY A Level Turns the AY cursor ON and sets the AY by level.
CSRDY? Reads out the frequency width of AY.

CSRY ON Turns the Y cursor on.

CSRDY ON Turns the AY cursor on.

CSRY OFF Turns alt of the Y cursors off.

OPANLG?

Reads out all of the waveform data.

L e i [ P WP
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{2) Wave data output format for OPANLG? command

Upper byte
Lower byte
K=0 X=1
/ \ / A
O0===~00-00- ~ “QC0==00=-00=~=- Q0 =~ =~
Number Y1 Y2 Yrate Y1 Y2 Yrate
of data
X=700
S A
-~ OO0~ OC- ~~- 00~ <EQI>
Y1 Y2 Yrate

¢ To output binary data consecutively in the order of upper byte then lower byte, read out
as one-word data (upper + lower).

® The head of the data represents the total number of words in the waveform data.
Subsequently, the waveform data continue, and the data are read out until the EQI signal
is generated.

e For example, at rate = 10 the number of the waveform data shows 10x701 = 7010 words.
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(3) Sample program
For example, indicate the program which reads out all of the waveform data.

Note : Turn the simulated analog display on to execute the following program in the PAUSE
state. :

Example of HP200/HP300 series program (GPIB address = 8)

10 INTEGER Tr(21031)
20 OUTPUT 708;"TPC; DL2; HDO; ANLG?"
30 ENTER 708;"Onoff,Rate

40 QUTPUT 708;"OPANLG?"

50 ENTER 708 USING "%,W";Tr(*)
80 OUTPYT KBD;" K*;

70 GINIT

80 GRAPHICS ON

99 CONTROL 1,12;1

100 VIEWPORT 10,120,15,30

110 WINDOW 0,700,0,400

120 GRID 70,49,0,0,10,10,109
130 N=i

140 FOR I=0 TO 700

150 FOR J=1 TO Rate

160 MOVE I,Tr(N)

170 DRAW I,Tr(H)

180 N=h+1

180 NEXT J

200 NEXT I

218 END
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5.20 Limit Line PASS/FAIL Function

5.20 Limit Line PASS/FAIL Function

The upper and lower limits of the waveform on the screen are automatically judged {determined)
by limit line 1 and limit line 2. Set limit lina 1 and limi{ line 2 as follows:

Limit line 1: Upper (Always set at the upper side of the target waveform.)
Limit line 2: Lower (Always set at the lower side of the target waveform.)

{1} Menu for limit line PASS/FAIL function

F
UTIL ! }

| LMT LINE |
| PASS/FAIL !
Bt st vt bt b o e i
bt o o e
i TRACE | Selects the waveform to judge PASS/FAIL.
; AB |
oo e e 4
ity If ON is selected, the mode which judges PASS/FAIL

i CONTPIF | ) 7 _ ,
! ON/OFF ! continuously will be set (judgment is performed at
4

completion of sweep). If OFF is selected, the mode will
be canceled.

PASS/FAIL | Judges PASS/FAIL once.
EXECUTE |
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5.20 Limit Line PASS/FAIL Function

(2) PASS/FAIL display screen

During key operation or when the continuous mode is on, the judgment result is shown on the
following screens:

TDYA
REF 5.4 dBz
18dB/

PASS/FAIL
A view B blank

| OONT BrF
VA

©PASS/RALL
| BECUTE

RBF¥ ;
1688 kHz:
VBE f— .

Aops ! : : :
CENTER 9290, 84009 Wiz SPAN 0 Hz
Figure 5.20-1 Display when PASS
TDNA m PASS/FAIL
REF 1.6 dBnm 11 78 A view B_blank
. ge
| towt pp
OvER
T PASS/RAIL
.................. EXECUTE
m : : : : : H } ]
ivg_@ kHz; ‘ e e
58 ps ‘

CENTER 920.00008¢ MHz SPAN ¢ Hz

Figure 5.20-2 Display when FAIL

CAUTION

The result is not displayed when executing from the GPIB.
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5.20 Limit Line PASS/FAIL Function

(3) PASS/FAILL judgment

@ For PASS

® When limit line 1 and 2 are displayed, all the maasurement waveform points are within
"~ the range iower to upper.

® When limit line 1 only is displayed, all the measurement waveform points are within the
range upper or below.

®  When limit line 2 only is displayed, all the measurement waveform points are within the
range lower or above,

& When thers is no limit line, judge as PASS.
When the limit ine is on the line, judge as PASS.

@ For FAIL

@& Both limit line 1 and limit line 2 are OFF.
@ The target waveform 1o be judged is blank.

® The measured waveform point is beyond the limit line. (The PASS condition is not
satisfied. )

@ When using measuring window

® When the measuring window is on, judge the PASS/FAIL in the window. However,
judgment is not performed in the Y axis direction.

Measuring window
{Judge in window only.)

PASS B0 172
REF 4.4 dBm ATT 19 dB A write B blank
19ds/ ; : : g : : LOCATE
, ) Y
....... e g
g 50 S XY
T ABSOLUTE
|
RBY
3 HHz AR e
VE¥
3 Wiz " HEAS 0
S§P OFF
50 ms

CENTER 23,29 MHz SPAN 28,00 MHz

Figure 5.20-3 Judgment Range when Measuring Window is ON
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(4) GPIB remote programming
GPIB command Contents
PFC ON Turn continuous mode on.
|PFC OFF Turn continucus mode off.
PFC? Turn continuous mode on/off.
PFJ A Judges trace A,
PFJ B Judges trace B.
PFJ? Reads out the judgment result,
OPFE? Reads out details of judgment result.
0: PASS
1: UPPER
2: LOWER
3: UPPER & LOWER
4: ERROR
FPU? Cutputs the upper FAIL point binary.
FPL? Cutputs the upper LOWER point binary.
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5.20 Limif Line PASS/FAIL Function

The PASS/FAIL returned value when using the GPIB (same as measuring window comparator)

is as follows:
FAIL. :0
PASS 1
PASS PASS/FAIL
REF #.9 dBm ATT 19 4B Awrite B blank
1043/ : : RACE
o
B/orr
I PASS/FAIL

RBY

3 Wiz

SgPMHZ | : PREV MENU
50 ps

CENTER 25,80 ¥z SPAN. 28,00 MHz

Figure 5.20-4 PASS/FAIL returned value
In the (GPIB, this returned value is returned using a PFJ? command.
When a subsequent returned value is requested (FAIL is at the UPPER or LOWER side),
another command OFF7? is used.
The FAIL point is returned individually at the UPPER side and the LOWER side. The point
value indicates the { axis (0 to 700).
GPIB command returning FAIL point

FPU?
FPL?

Data FAIL
Length | POINT

MAX 701 POINT
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5.20 Limit Line PASS/FAIL Function

Example of HP200/HP300 series program

10 DIM Fpu(70i},Fpi{701)

20 Spa=708

30 PES{0)="FAIL"

40 . PfE{1)="PASS"

50 Re$(1)="UPPER"

80 Re${2)="LOWER"

70 Re$(3)="UP&LOW”"

80 Re$(4)="ERROR"

ae !

100 OUTPUT Spa;"DL3"

110 QUTPUT Spa;"TS PFJ A"

120 QUTPUT Spa;"PFa?"

130 ENTER Spa;Ji

140 OQUTPUT Spa;"OPF?"

150 ENTER Spa;J2

160 Pfu{0)=0

170 Fpi{0)=0

180 PRINT "JUDGEMENT ",Pf$(Jt)

190 TF J1=0 THEN

200 PRINT "RESULT ",Re$(J2)

210 {

220 !

230 IF BIT(J2,0) THEM GOSUB Fail_up
240 IF BIT(J2,1) THEN GOSUB Fatl_low
250 PRINT "UPPER FAIL POINT",Fpu{0)
280 PRINT "LOWER FAIL POINT”,Fp1{0)
270 END IF

280 S§TOP

280 Feil_up: !

300 OUTPUT Spa;”DL2 FPUT"

310 ENTER Spa USING ™%,W";Fpu{®)

320 RETURN

330 Fail_Tow: !

340 BUTPUT Spa;"DL2 FPL?"

350 ENTER Spa USING "%,W";Fpl{*)

360 RETURN

370 !

380 END
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Explanation of prograrns
10
to Initial setting
80
100 Detimiter setting
110 After TAKE SWEEP, judge PASS/FAIL of trace A,
120 Specify PASS/FAIL judgment output.
130 Store judgment result to variable J1.
149 Specify output of detailed PASS/FAIL judgment result.
i50 Store detailed output result to variablie JZ.
160 Clear number of upper FAIL point.
170 Clear number of upper FAIL point.
180 Qutput judgment result on screen
190 If judgment result is FAIL, process THEN and after.
200 Output FAIL result on screen
230 When FAIL result is upper limit 1ine, go to Fail_up.
2490 When FAIL result is lower limit line, go teo Fail_low.
250 Output number of FAIL point in upper Vimit line.
260 Qutput number of FAIL point in Tower limit Tine.
280 Fail_up:
300 Switch delimiter and specify output of upper FAIL point.
310 - Store number of FAIL peint (2 bytes) teo array variable Fpu,
320 Complete subroutine.
330 Fail_low:
340 Switch delimiter and specify output of lower FAIL point.
350 Store number of FAIL point (2 bytes) to array variable Fpl.

iao Complete subroutine.
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5.21 Adlacent Channe! Leakage Power Measurement Function with Atached Root Nvquist Filter

5.21 Adjacent Channel Leakage Power Measurement Function with Attached
Root Nyquist Filter

This function is added to the "Adjacent Channel Leakage Power Measurement Function" of the
R3265/3271. When measuring the adjacent channel leakage power, the value compensated
using the root nyquist filter can be obtained.

(1) Menu for adjacent channel leakage power measursment function with attached root nyquist

filter
UTH :’ ““““““““““ 1:

SHFT =] 3 1 NEXT MENU |

i

' VNQST FLT !

| :

L g .;-

___________ " : N

i /NQST FLT | if ON qf the ON/OFF is selected, the root nyquist filter
i ON/OFF ! mode is turned on.
e e 1 In this state, when ADJ POINT and ADJ GRAPH are
; executed, the operation result compensated by the filter
! is displayed. When OFF of the ON/OFF is selected, the
! root nyquist filter mode is turned off. In this state, ADJ
! POINT and ADJ GRAPH are executed.
i
b o k|
: PRESET | Sets the setup value corresponding to the Japan Digital
i JDC MODE | Car-telephone system (JDC moda).

PRESET | Sets the setup value corresponding to the North
| American Digital Car-telephone system (NADC mode).

| SYM RATE E Sets the symbol rate of the constant which determines
i 1T 1 the filter shape. In measurements other than in the JDC
frmmmm e 1 and NADC modes, an arbitrary value can be set.

ROLE FACT ! Sets the role factor of the constant which determines the
o I filter shape. In measurements other than in the JDC and
~~~~~~~~~~~ 4 NADC modes, an arbitrary value can be set.

Returns to the previous menu.

e e ke o s g
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5.21 Adjacent Channel Leakage Power Measurement Function with Attached Root Nyquist Filter

(2) Executing ADJ POINT in NADC mode

@ In the same way as for normal adjacent channel leakage power measurement {ADJ), set
the marker to the specified channel frequency.

Press the keys in the order | ON , | MHz

@ The Adjacent channel leakage power measurement mode starts, and the channel span can

be specified.
T ST |

H i ;

Press the keys in the order “SHIFT , 3 ;— CH SP/BS ,E , 4 0
2 |, | kHz
(Setting of the standard bandwidth is not required.)
@ Set the NADC mode.
Press the keys in the order i- __________ 1: IS : {“—;;’;{égé}mm:
| NEXT MENU 1, ] VNQST FLT §» | NADC MODE !.

(1/T=24.3kHz and «=0.35 are set avtomaticaily.)

@ Turn the root nyquist filter mode on.

Turn the root nyquist filter mode on.

: _
Press | \/@?}%‘E&ELT | tosetto ON.

i

P o i -
|
i

|
Press the keys in the order | ppey MENU E i PREV MENU E % ADJ i
' A Py 1
b e o s s o s o w T s s s st ot e o e e 4

{1/T = 24.3kMz and « = 0.35 are set automatically.)
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5.21 Adjacent Channel Leakage Power Measurement Funcéion with Aifached Roof Nyguist Filter

{3) Executing ADJ GRAPH in NADC mode

D Set the NADC mode.

Press the keys in the order | BHIFT |, 3 E NEXT MENU 1, 1 VNQST FLT ¥

! PRESET !
! NADC MODE !

{1/T =24.3kHz and « =0.35 are set automatically.)

@ When ADJ GRAPH is executed, the operation result compensated by the filter is obtained.

i t [ ] r
Press the keys in the order E PREV MENU E , | BREV MENU ; , i ADJ i
| I
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5.21 Adjacent Channel Leakage Power Measurement Function with Attachad Root Nyquist Eilter
{4) Contents in operation

!
[ !

A

b A
i /f fn K 701
fn-BS/2 fn+BS/2

If the power is regarded as p{f) on the screen above, the power P of the total bandwidth on 701
point is expressed below as 1 = start frequency, 1701 = stop frequency.,

1701

P=f plfyd - @
ot

The normal adjacent channel leakage power (ADJ) on the frequency =fn is expressed by the
following equation © as BS is the standard bandwidth.

fr+ BS/2
Standard ADJ =10 xlog ([

B3/

p(f) difPy - @

The other ADJ with the root nyquist filter on the frequency =fn is expressed by the following
equation @ as root nyquist filter characteristics.

b
ADJ with root nyquist filter=10xlog  (f  p{f) H¥(f-in) di/P)

E-3

However, a=fn-(1+)1T, b=fn+(1+ )27, aZstart frequency, and b=stop frequency are
defined. The H(f) is O other than the integral area. Refer to "(5)"

Since the integral in the expression @ is the electric power domain, the square of H(f-fn) and
the integral of the p(f) product are total sum of the electric power through the filter.
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5.21 Adjacent Channel Leakage Power Measurement Funciion with Attached Root Nyguist Filter

(5) Shape of root nyquist filter

1/T : Symbol rate .
a . Role factor '

The root nyquist filter H{f) is expressed by the following equation.

1 0= [l =(1-ay2T
| H(f) | = COS[(T/a) (2n | f1- (1« a)T)] (1-a)/2TS | §] =(1+a)y2T
0 (1+a)2T= |11

The shape of H3(f) is as follows:
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{8} GPIB remote programming

GPIB command

Contents

NQST ON Turns the root nyquist filter on,

NQST OFF Turns the root nyquist filier off.

NQST? Reads out the ON/OFF state of the root nyquist filter mode.
NQST JDC Sets the parameter corresponding to the JDC mode.
NQST NADC Sets the parameter corresponding to the NADC mode.

BRATE Frequency
BRATE?

Sets the symbol rate.
Reads out the data of the symbol rate.

RFCT Numeric
RFCT?

Sets the role factor.
Reads out the data of the role factor.

Example of HP200, 300 series programs
Turn the root nyquist filter on to measure ADJ POINT.

10
20
30
40
50
60
70
80
a0

QUTPUT 708;"CFO00MZ; SP200kZ; TDS"

OUTPUT 708;"PS"

GUTPUT 708;"NQST JoC*
GUTPUT 708;"NQST ON"
QUTPUT 708;"HDO; ADJ?"
QUTPUT 708;"ADCHBOKZ; ADJ"

ENTER 708;Up,Lo

PRINT Up,Lo
END

Explanation of programs

10
20
30

40
50
60
70

Set the frequency and turn the detector to SAMPLE,
Execute the peak search, (Set the marker to the channel frequency.)

Set to the JDC mode (same as when "BRATE21KZ; RFCTO.5ENT" is set instead of "HQST

Jnery.

Turn the root nyquist filter on,

Turn the header off and specify the output data to ADJ POINT.
Specify the channel span (CH SP) as 60 kHz and execute the ADJ point.
Output the measurement data.
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5.22 Alternated Modulation Disiorfion Measurement Funciion

5.22 Alternated Modulation Distortion Measurement Function

{1) Measuring alternated modulation distortion

Measure the relative value {frequency and level difference) between the signal and its three-
dimensional distortion.  After execution, display the delta marker and the active marker
individually for the signal and three-dimensional distortion, and the result as the delta marker
value will be displayed in the marker area.

PEAK 272
REF 0.8 dbe ATT 14 dB A_erite Bblank
1848/ : N
4 MARKER & V0
; ’5 . dh :
-4 83 MEg e L ?Egl(ﬁ’d
oy
L
PEAK LIST
NG
| RD ORDER
SEASRE
PREY M
{44 ns : R S '
CENTER 4,23142 GHz SPAN 28,00 MHz

The waveform in the window is measured by turning the measuring window (SHIFT — 0 key)
an.

In the same way as for the NEXT PK function, the setting values of AX and AY are related.

{2} Menu for alternated modulation distortion measurement function

o o 1 | S 1
. ! || 3RD ORDER !
PEAK [ NEXT MENU {1 “\iEASURE |
ks e 4 [ - 4

CAUTION

In three-dimensional distortion, the active marker moves 10 the higher level.
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5.22 Alternated Modulation Distorfion Measurement Function

{3) GPIB remote programming

GPIB command Contents

PKTHIRD Perform the alternated modulation distortion.

Example of HP200, 300 series programs

10 QUTPUT 708;"HDO PKTHIRD® 'Execute the header OFF and this function,

29 QUTPUT 708B;"MFLT" ‘Specify the output of marker frequency, level
output.

30 ENTER 708;Mf,M1 ‘Read out data.

40 PRINT Mf,M1 "Display

50 END




MEMO @
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6. GPIB ;: REMOTE PROGRAMMING

6. GPIB: REMOTE PROGRAMMING

The R3265A/3271A analyzer includes a general-purpose interface bus (GPIB) that enables you to run
the analyzer from a remote controller or computer. This chapter explains how to do this.
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8.1 Qvervigw of the GPIB

6.1 Overview of the GPIB

You can control the R32654/3271A analyzer with any remote controller or computer that uses an |EEE
Standard 488-1878 (GPIB) interface. This enables you to run the analyzer remotely, and to use the
analyzer to run fully or partially attomated tests.

You can use the GPIB controller to do the following:

@  Set measurement conditions (enter the measurement conditions as you would from the front
panel)

@  Read (or query) existing settings and data
Send and receive measurement data (including screen trace, data write, and read out)

Send service requests to the controller {this interrupts the controller’s current task and reads the
status byte)

The analyzer’'s GPIB is fully compatible with any product that meets the IEEE 488-1978 standard. The
GPIB bus allows you io connect the analyzer fo other GPIE devices more easily than you can using
single bus cables, making it easier to construct or modify high-grade measuring systems.

Each device on the GPIB can be assigned the role of controiler, talker (sender), or listener (receiver).
Devices commonly change roles while the system .is operating, although there can only be one
controller. Only one device can “talk” at a time, though multiple devices can “listen.” The controller
specifies the talker and listener addresses and transfers data from the talker to the listener. The
controller itself can also play the role of talker, and can specify listener measurement conditions.



R3265A [ 32T1A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.1 Overview of the GPIB
GPIB panel switches
@ Remote lamp
This lamp lights when the
analyzer is set to Exdernal
@ conirol mode.
. @ LCL key
—— 2 s A CHTRLY . .
O — ot [’j [fﬂ This key switches the analyzer
@ S (o som] TR e between Remote and Local
miE= B L;j control (allowing you, for
= B3 SARKER N
ey le, to interrupt external
[ o] exampee, .
- ;w u— s control and enable input from
ront Panel

the front panel).

@ SHIFT key

This key, with the L.CL key,
specifies the GPIB address.

GPIB connector
This terminal connects the

analyzer to the external

controller or 10 a plotter.

Hear P_anei

6.2 GPIB Specifications

(1) GPIB Bus. The following figure shows the configuration of a typical GPIB system, in this case

with four devices.

The GPIB bus cables include eight data lines, three transfer control lines (handshake lines),
and five bus control lines. These lines function as follows:

& Data lines: these bit-p

arallel, byte-serial data lines provide asynchronous, bi-directional data

transfer between devices. This allows the GPIB system to use high-speed and low-speed at

the same time. Data is
® Transfer control lines

transterred as ASCH code.
{handshake lines) : these control the asynchronous data transfer

between devices, and use the following signals:

DAV (Data valid)

indicates the data valid state (low state)

NRFD (Not ready for data) : indicates that data can (high state) or cannot (low state) be
received
NDAC (Not data accepted) : indicates that data has (high state) or has not (low state)

been received
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6.1 Overview of the GPIB

Data lines {eight)
Transfer control {(handshake) lines
{three)

Bus control lines (five)

(5PIB bus
{sixteen lineg)

IFC, ATN,
. SRQ, REN,
> EOI

= DAV, NRFD,
NDAG
DIO1 to 8

Interface | Interface Interface Interface
{Control, {Talk and (Talk) {Listen)
tatk and listen) :

lister)
Device A Davice B Device C Device D

Figure 8.1-1 GPIB Bus Configuration

& Bus control lines: these control the flow of information through the bus, and use the following

signals;

ATN (Attention): determines whether the signal on the data line is a command or
other information

IFC (interface clear): clears the interface

EOI (End of identify): signals the completion of information transfer
SRQ (Service request): makes a service request to the controller
REN {Remote enable): enables remote control of a device

{2) Connector: The analyzer has a 24-pin GPIB connector, Amphenor product number
57-20240-D35A or its equivalent. The following figure shows the connector and its pin
assignments.
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Signal | Pin No. @\ Pin-No. Signal
GND LOGIC 24 i2 SHIELD
GND (ATN) | 23 = ) 11 | ATN
™~ 1
GND {SRQ 20 yopof 1 SR
(SRQ) P 0 Q
GND (IFC 21 B Gl
(IFC) 5 L3 9 FC
GND 20 8 NDAG
7
(NDAGC) -
7 NRFD
=
GND 19
= 5 | DAV
(NRFD) g
3
GND (DAV) | 18 w 5 | EO
REN 17 Q‘J 4 | bo4
DIO 8 16 8 |bo s
DIO 7 15 \@/ 2 blo 2
DIO 6 14 ! Do 1
Do 5 13
Figure 6-2 GPIB Connector Pin Assignment
(3) Specifications
Code . ASCIl, except for packed formatting (which uses binary code)
Logic level 1 Logical 0 High state +2.4V or above
Logical 1 Low state +0.4 Vor below
Signal line termination . all sixteen bus lines are terminated as shown below.

8+ 5Y

3k From Driver

6.2 k3 ‘—““‘ >‘“‘”‘* To Receiver

To Bus Ling = #

Figure 8-3 Signal Line Termination

6-5 Jan 20/84
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8.1 Overview of the GPIB

Driver

Receiver
Bus cable length

Addresses

Open collector type
QOutput voltage at Low ... +0.4 V or below, 48 mA
at High.... +2.4 V or above, ~8.2 mA

+0.8 V or below ..."Low" state
+2.0 V or above ..."High" state

Connect one device for every four meters of cable you use. The total
length of cable connected to the bus must be less than 20 meters,

Assign a unigue talkfisten address (0 through 30) to each device on the
bus using the front panel keys. Each device on the bus must have a
unigue address.

(4) Interface Function: Table 6-1 describes the GPIB codes used by the analyzer.

Table 6-1 Analyzer GPIB Interface Codes

Code Desmiption
SHY Source handshake function
AHA1 Acceptor handshake function
T6 Basic talker function, Serial pole function, Talker cancel function by
listener specification
L4 Basic listener function, Listener cancel function by talker specification
SRi1 Service request function
RL1 Remote function
PFO No paralisl function
DCH Device clear function provided
DT1 Device trigger function provided
co No controller function
E1 Used open collector bus driver; however, EQl and DAV is used a three
state bus driver.

8-8 Jdan 20/94
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6.3 Initializing the Analyzer
Before you use the analyzer with 2 GPIB system, you must initialize # as described below.
6.3.1 Setting the Analyzer's GPIB Address
Set the analyzef’s.GPlB address {0 through 30) using front panel keys.

Example: To set the analyzer's GPIB address to 1:

Press | SHIFT {[LCL || 1 GHz

6.3.2 Defining the Delimiter

When sending data from a controller to the analyzer, use one of the delimiter codes described
below to define the symbol that will be used as a message terminator: carriage return (CR), line
feed (LF), or end or identify (EOI). When the analyzer sends data 1o the controller, one of the
delimiters given below is selected.

Table 6-2 Delimiter Specification Codes

Code Description

DLO Outputs CR and LF, also outputs EOI signal together with LF
DL Outputs LF

DLz Outputs £EOI signal together with the data end byte

DL3 Outputs CR and LF {initial value)

D4 Outputs LF and also EOQI signal together with LF
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6.4 Command Syntax (Listener)
This section describes the syntax you must use to send GPIB commands fo the analyzer,

The general syntax for a command is this;
<command > <separator > < device address >; <data>

Where:

& <command> is the code for the command you want to use. Section 6.8 lists all GPIB
command codes available for the analyzer.

®  <sgeparator> is a space or a comma. All commands must be separated by a space or a
comma: '
CF 8P - Correct
CFSP - Incorrect

® <dafa> is the data associated with the command. Note that numeric data do not need to be
separated from commands:
CF 300 MZ  -- Correct
CF300MZ  -- Correct

When sending commands you must also cbey the following restrictions:

® Do not use binary numbers (excluding the trace binary input).
& Lise the carriage raturn (CR) and line feed (LF) as data delimiters.
& Do not enter data that is not specifically defined as a GPIB code or a syntax error will occur.

Sections 6.4 through 8.7 give programming examples using the HP200 or 300 series computers
manufactured by Mewlett-Packard. Fead vour computer manual for specific information about
applying these examples to your system. In these examples, note that each program line that uses
a command also specifies the GPIB address of the device the command is being sent to. These
examples also assume the analyzer has been initialized.

For example, to set the analyzer's center freguency to 300 MHz, you would send the following:

OUTPUT 7 01 ; "CF 300MZ" *1  Spacifies the controller as the talker
2 GPIB interface selector
T L N 3 Specifies the analyzer (GPIB address
*q xp kg kY RE 01) as the listener
*4 Sets the center frequency active
*5  Sets the center frequency to 300 MHz

In these examples, "CF" and "MZ" are GPIB command codes. See Section 6.8 for a complete
list of GPIB codes.
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6.4 Command Syntax (Listener)

HP200 and 300 series programming examples (GPIB address = 1)

Example 6-1:  Reset the analyzer master key and set the center frequency to 25 MHz.
GOUTRGT o T
20 QUTRUT 701;"CF25MZ"

30 END

Example 6-2:  Set the start and stop frequencies to 300 kHz and 800 kHz, respectively, and add
50 kHz to the frequency offset.

|10 OUTPUT 701°FASO0KZ" T
20 OUTPUT 701;"FBBOOKZ"

30 OUTPUT 701;"FONSOKZ"

40 END

Example 6-3:  Set the reference level to -20 dBm (5 dB/div), resolution bandwidth to 100 kHz, and
detecior made to positive.

| 10 OUTPUT 701"RE20DB" T
20 OUTPUT 701;"DD5DB"

30 OUTPUT 701;"RB100KZ"

40 OUTPUT 701;"DTP"

50 END

Example 6-4:  Set the trigger mode to Single and the sweep time to 2 seconds, and match the
marker with the maximum level at each sweep.

10 QUTPUT 701;" 81"
20 OUTPUT 701;"SW2asC"

30 OUTPUT 701;"SR" 1 Starts the sweep.
A0 WAIT 2.5 ! Pauses the analyzer until the sweep ends (or a
! service raquest is received).
50 QUTPUT 701;"PS" ! Performs a peak search.
60 GOTO 30
70 STOP
80 END
Example 6-5: Set MAX HOLD (A)
CouTRUT 7OTAMT ! Sets MAX HOLD (A) directly. |
or
OUTPUT 701;"TA SF4" I Sets MAX HOLD (A) using a Softkey.

! (Trace A — Softkey No.4)
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Example 6-6: Recall channel 5.
QUTPUT 701"RN" ! Switches to NORMAL mode.
QUTPUT 701;"RC 5 GZ SF1" ! Recalls channel 5. (SF1 is EXECUTE soft key.)
or
QUTPUT 701;"RF" ! Switches to FAST mods,

QUTPUT 701;"RC 5" ! Recalls channel 5.
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6.5 Query Syntax (Talker)

This section describes the syntax to use when requesting information from the analyzer (or
- “querying“ the analyzer) from the GPIB contraller, and the syntax the analyzer uses when returning
information in response to a query.

All queries have the form <query>?, where <query> is the code for the guery you want to use.
Note that all queries must end with a question mark.

The data you request (also called the response) is returned to the controller the next time the analyzer
enters Talker mode. The response has one of the formats shown below. Each format puts a header at
the beginning of the character string to show what type of data the response contains. {These
headers can be omitted.} You can use any of five delimiters to mark the end of the data {see Section
6.8). The query you send is valid unless you modify it.

The following table shows the five response formats, and shows a typical response using each. (in
each of these examples the header is ON.)

it

Header character (2 or 3 characters if ON, and no characters if OFF)
Separator {a space)

Sign (a space if positive, a minus sign if negative)

Delimiter mantissa

Delimiter exponent

Delimiter (at initial setting)

Notes:

it

It

o2 T ¢ ) BN SN VIR | RS
i
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6.5 Query Syntax (Talker)

Response Format

Freguency | HHHA + DDDDDDDDDDDDE +D CR LF
Tt T T 1
123 4 5 6
Maximurn data size (including 1 through 5) is 21 bytes; the unit is Hz.
Example:  Sending the query CF? might return the response
CF D00D0123.456E + 5
This shows that the center frequency is 123.456MMz.
Level HHHA : DDDDDDDDE +D CR LF
T 1 T T
123 4 5 6
Maximum data size (from 1 through 5) is 16 bytes; the units specified by UNIT are used.
Example: Sending the query ML? might return the response
MLB -00058.23E+0
This shows a rmarker lavel of -56.23dBm.
Time HHA +DODDDE+D CRLF
Tt T 7 T
i 23 4 8 8
Maximum data size (from 1 through 5) is 11 bytes; the unit is seconds.
Example:  Sending the query SW? might return SW 0500E-3, showing a sweep time of
500 msec.
Constant [DDDD CRLF or DDDD.D
T T
4 8

Exampie:  Qutput the ON/OFF state. Output the number of averagings.
1/0 128
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6.5 Query Syntax (Talker)

HP200 and 300 series programming examples (GPIB address =1).

Example 8-7:  Qutput the marker frequency.
10 OUTRUT 701;"MF?"
20 ENTER 701;A

30 END Result: A=1.8E+9

Example 6-8: Output the center frequency.
toDmAs (300 T
20 QUTPUT 701;"HD1"
30 OUTPUT 701;"CF?"
40 ENTER 701;A%

50 END Result: AS=CF 00001.234567E +9

BExample 6-9: Output the unit state.
10 QUTPUT 701;"UN?"
20 ENTER 701A

30 END Result: A =2 (dBV)

Example 6-10: Output the marker frequency and level.
10 QUTPUT 701;"MFL?"
20 ENTER 701;Mf, M1

30 END Result: Mf=1.8E+9 M1=-65.15

Example 8-11: Output the frequency offset.
10 QUTPUT 701;"FO?"
20 ENTER 701;0n,Frg

30 END Result: On=1 Frg=1.23E+86

Example 8-12: Using NEXT PEAK, read the first 10 signal peak levels, starting at the second peak.
Coommie) T m e
20 OUTPUT 701;"PG"

3I0FORI=0TO 9

40 CUTPUT 701;"NXpP"

50 QUTPUT 701;"ML?"

60 ENTER 701;M1(})

70 NEXT i

80 END Result: M1{0)= ~85.01 M1(1)=~58.22  M1(9)= -70.26

6-13 Jlan on/aa



R32654 / 32714 SERIES
SPECTAUM ANALYZER
INSTRUCTION MANUAL
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8.6 Inputting and Quiputting Trace Data

The trace displayed on the screen is made up of 701 data points plotted along the frequency axis.
When entered into or read out of trace memory A or B, the data is transferred one point at a time,
starting at the left end of the trace (the start frequency). Trace data can be sent and received in either
ASClt or binary form. The level of each point is expressed as an integer from 0 to 400 (in TPC format)
or from 448 to 3648 (in TPF format).

Trace data

When "TPC" iz specified When "TPF" is specified

400 3648

350
300 _ A
250

200

3200 points

150

100
50 / \ B

b} |

LA A (R RN N SN (S SR N S
0 70 140 210 280 350 420 490 560 630 700 (Point)

-w._.___...._____“__.___
NNIE—
’“‘______,,_....-n--—

e

0

448

Data point number

Figure 6-4 Felation Betwgen Screen Grid and Data Points

Table 6-3 shows the GPIB commands used to select TPC or TPF format.

Table 8-3 Trace Accuracy Commands

Command Contents
TPC Input/output the trace data at the accuracy of 0 1o 400.
TPF Input/output the trace data at the accuracy of 448 to 3648,

B8-14 Jan 20/Q4
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8.6 Inpuiting and Qutputting Trace Data

The following table shows the cormmands, queries, and syntax used for sending and receiving trace

/O Format Syntax and Command Codes
ASCII DDDD CR LF
T 1
Data of  Delimiter
one point
4-byte Data Without Header
Command (input) Query (Output)
Code Code
Memory A TAA TAA?
Memory B TAB TAB?
Binary DRDDD.,,.............. ED DD + EQI
T 1 T Delifniter
Point 1 lower byte Point 7071 lower byte

Point 1 upper byte

The binary value of each data point consists of an upper byte and
“a lower byte. The EOI signal marks the end of the data.

Point 701 upper byte

Cormmand (Input) Query (Output)
GPIR Code Code
Memory A TBA TBA?
Memory B BB TBB?

data to and from the analyzer.

You can control the range of the trace data the analyzer returns by specifying the first data point and
the total number of data points you want. To do this, use the command syntax shown in the following

diagram,

R-1A

lom ONOA
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6.6 Inputling and Quiputiing Trace Dafa

@ - @
TBA )= —»—(smrtposétion >—J L@j .-_-,,( Number of )j

TAB

BB

@

Points

Start Position specifies the first data point you want output (0 through 700). The default value
is 0. |

Number of Points specifies the total number of data points you want output. This number
must not be larger than (701-Start Position). The default value is 701.

A-1R Aan 20/0A
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6.8 Inputting and Duipufting Trace Data

HP200 and 300 series programming examples (GPIB address = 1)

Example 6-13: Output ASCIl data from memory A.

10 DiM Tr(700) ! Fetches 701 variables.

20 QUTPUT 701;"DL3" ! 8pecifies CR LF as the delimiter.

30 OUTPUT 701" TAA?" ! Specifies that data will be read from memory A in
I ASCIl format.

40 FOR I=0TO 700 ! Fetches data 701 times.

50 ENTER 701;Tr{})

80 NEXT |

70 END Resuit: Tr(0) =208 Tr(1) = 210...Tr(699) =311 Tr(700) =298,

Example 6-14: Output binary data from memory B.

10 DIM Tr{700) ! Fetches 701 variables.

20 OUTPUT 70%;"DL2" ! Specifies ECI as the delimiter.

30 QUTPUT 701;"TBB?" ! Specifies that date will be read from memory B in
1 ASCH format.

40 ENTER 701 USING "% ,W";Tr(% ! Fetches data through word conversion until the EQI
lis received.

50 END Result: Tr{0) =312 Tr(1)=319...Tr(699) = 208 Tr(700)=211.

Example 6-15: Input ASCII data to memory A.

10 INTEGER Tr(700)

20 QUTPUT 701;"TAA" ! Specifies that data will be read from memory A in
1 ASCIH format,

30 FOR =0 TO 700 Unputs 701 variables.

40 OUTPUT 701;Tr(l)

50 NEXT |

80 END

Note:  Specify VIEW mode before executing the program. After execution is complets,
press the VIEW key again to confirm the input resuit.

R-17 jan DN/CA
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6.6 Inpufting and Quiputiing Trace Data

HP200 and 300 series programiming examples (GPIB address = 1).

Example 6-16: Input binary data to memory B.

10 INTEGER Tr(700)

20 QUTPUT 701,"TBB" | Specifies binary data to be input to memory B.

30 QUTPUT 701 USING "&W", Tr(*,END Tinputs 701 data in word size and adds £QI at the
fend.

40 END

Note: Specify VIEW mode before executing the program. After execution is complete, press the
VIEW key again to confirm the input result,

Note: If the data is in ASCH format, specify 701 as the the number of /O processings.
If the data is in binary format, fetch 701 data iterns and specify EOQ! as the delimiter.

R.18 I 20/0QA
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8.7 Service Request (SRQ)

8.7 Service Request (SRQ)

The service request function prompts the controller and other devices in the GPIB system to check
the analyzer’s state by polling the status register. Table 8-4 lists the codes used to enable and disable
the SRQ function and to clear the status register. When SRQ is disabled, the controller can still poll
the status register.

Table 6-4 Service Request ON/OFF Codes

GPIB code Description
S0 Enables the SRQ function.
S1 Disables the SRQ function. (This is the default setting.)
S2 Clears the status register.

Table 68-5 Status Register Bit Agsignments

Bit Decimal Description

0 1 Turns ON when UNCAL occurs.

1 2 Turns ON when calibration is complete.

2 4 Turns ON when a sweep is complete.

3 8 Turns ON when the specified number of averagings is complete.

4 18 Turns ON whan plot output is complete,

5 32 Turns ON when an error is found in the GPIB code or a mode error
oceurs (SYNTAX ERR).

8 64 Turns ON when bits 0 through 5 or 7 when a service request is
transmitted (80).

7 128

Table 6-5 lists the assignments of the bits in the status register, When any of the following conditions
occurs, the corresponding status bit turns ON, and the controller can determine the analyzer's status
by polling the status register.

B.1Q b MAIOA
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8.7 Service Reguest (SRQ)

HP200 and 300 series programming exarmples (GPIB address = 1),

Example B-17: Read the average end. {SRQ is not enabled.)

10 OUTPUT 701;"S2"
20 OUTPUT 701;"AG 30GZ"
30 8= SPOLL(701)

40 IF BIT(S,3) < >1 THEN 30
50 DISP “AVG.END"

60 END

! Clears the status register.
I Starts averaging.
1 Heads the status register into S.

! Loops until bit 3 turns ON.

Example 6-18: Continuously read out the single sweep end. (SRQ is not enabled.)

10 OUTPUT 701;"S1"
20 QUTPUT 701;"S2"

30 OUTPUT 701;"SR"

40 S = SPOLL(701)

50 IF BIT(S,2) < >1 THEN 40
80 PRINT "SWEEP END"

70 GOTO 20

80 END

! Sets the mode to single.

! Clears the status register.

! Starts the sweep.

! Reads the status register into S,

! Waits until bit 2 turns ON.

! Starts the next sweep.

Example 6-19: Read out the average end. (S8RQ is enabled.)

10 OUTPUT 701;"S0”
20 QUTPUT 701;"82"
30 OUTPUT 701;"AG"
40 ON INTR 7 GOTO 70
50 ENABLE INTR 7;2

60 GOTO 50

70 S = SPOLL(701)

80 IF BIT(S,3)=1 THEN 110
90 OUTPUT 701;"S2"
100 GOTO 40

110 DISP “AVG.END"
120 END

I Enables SRQ.

! Clears the status register,

! Starts averaging.

T Jumps to line 70 when an interrupt occurs.
! Sets the analyzer to recsive an interrupt.

! Loops until an interrupt occurs.

! Reads the status register into 5.

! Jumps to line 110 if bit 3is ON,

1 Clears the status register.

I Hapeats.

s.0n 1rm DNIOA




R3265A / 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MAMNUAL

6.8 GPIB Codes

6.8 GPIB Codes

The tables on the following pages list and explain the GPIB codes you can use to control the R3265A
and R3271A.

® An asterisk () in the Listener Codes column indicates that you can send numeric data
following that code by using a knob, ten key or step key.

® A plus sign (+) in the Output Formats column indicates that multiple data items are output.

¢ AUTO/MANUAL or ON/OFF in the Output Formats column indicates that the code outputs 1

ot 0, respectively.

ON/OFF in the Qutput Formats column indicates that they output 1 or 0, respectively.

A star (%) in the Remarks column indicates the initial value when power is turned on.

The words “Knob alone” in the Remarks column indicate that you must use the data knob to

enter numeric data after sending that code.
®  All frequencies are in Hertz (Hz), and all times are in seconds or fractions of a second.

Function Liés’i}edn:r Talker Request Remarks
Code Qutput Format Header
Center Freguency CENTER * CENTER? Freguency CE
CF~ CF? Frequency CF
CF step size | CFSTEP* |CFSTEP? | Froquency | cs |
cs - cs? Frequency Cs
CF step AUTO CSAUTO CsAUTO? AUTO/MANUAL -
CA CA? AUTO/MANUAL -
Frequency offset | FROFS*  |FROFS? | ONOFF + | FO | |
2 Frequency
g FO * FO? ON/OFF + FO
3 Frequency
E Freguency offset ON FROFS ON ™ — - -
& FO ON * - - -
FON * -~ - -
Frequency offset OFF FROFS OFF - - -
FO OFF - - -
FOF - - -
Mixer state | - —— MXR? |  Intemal (O) | - -]
External (1)
Internal mixer WDANT — — —
MXI — - -
A-21 lan DNV/QA
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Function Li(:;if?:r Talker Roquest Remarks
Code Output Format Header
External mixer MXEXT e - -
MXE - - -
Positive bias MXPOS! * MXPOS! 7 Level MXP
MXP * MXP? Leval MxP
Negative bias MXNEGA * | MXNEGA? Level - MXN
MXN * MXN? _ Level MXN
Band N BND * BND? integer BND
Band lock - BNDLC? ON/OFF -
Band lock ON BNDLC CN - — -
Band lock OFF BNDLC OFF - - -
= Signal ident - SIGID? ON/OFF -
%) Signal ident ON SIGID ON e - -
% Signal ident OFF SiGID OFF - - -
© Avg. Loss mode AGL* AGL? - ON/OFF + Lavel AGL
Avg. Loss ON AGL ON e -
Avg. Loss OFF AGL CFF - -
Loss vs. Freq mode - LVF? ON/QFF
Loss vs. Freq ON LVF ON - -
Loss vs. Freq OFF | LVF OFF - -
Loss vs. Freq input | LVFIN * R ~
Loss vs. Freq LVFDEL - -
delstion
Heference signal source § - FREF? internal {0) —
External (1)
: Internal RF - - -
: External RFE - - -

R-00 an 200/GA
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8.8 GPIB Codes

Function Li(s;}edn:r Telker Request Remarks
Code Qutput Format Header
Frequency Span SPAN * SPAN? Frequency 5P
Sp e 8p? Frequency SP
spanmode | - - sPMD? | 0: Linear span | — | |
- 3PM? 2: Log span -
Linear span | LNsP* | LNSP? | F Frequency | SP | |
LS* Ls? Frequency SP
Faspan | FLsP | T - T - ]
F3 - - -
Logspan | Logsp | - - - T
LG — - -
8| Log start LGSTART * | LGSTART? Frequsncy LGA
g' LGSRAT * LGSRT? Frequency LGA
g LGA ™ LGA? Freguency LGA
z% Log stop LGSTOP * LGSTOP? Frequency LGB
LGSTP * LGSTP? Frequency LGB
LGB * LGB? Fregquency LGB
Zeospan | zROSP | - - -
s - - -
Lastspan | trse | - -1 - 1
Start Frequency START * START? Frequency FA
SRT * SRT? Freguency FA
FA ™ FA? Freguency FA
FT* FT? Frequency FA
Stop Frequency STOP * STOR? Frequency FB
STP* STP? Frequency FB
FB* FB? Frequency FB
FPx FP? Frequency B
R-23 lam ON/OA
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Function Li(s:t)edn:r Tolker Roques Bemarks
Code Output Format Header
Reference Level REF * REF? Level Unit : Header
RE * RE? Level dBm : REB
RL* RL? Level dBmV  : REM
dB.V :REU
dBu.Vemi : REE
dBpW : REP
v : REV
W ¢ REW
XdBdv |1 piv: |1 pive | o toe | - | ]
] DD~ DD? ;. &dB/ -
3 2. 2dB/
gé 3 1dB/
o T
§ 4: §.5dB/
5. 0.248/
6: 0.1dB/
Linear multiplication | - |l une | oxv | =
factor
e LL? 12 -
LN? 2:%5
3: %10
LINEAR % 1 LINY - - -
LNt - - -
L1 - - -
R-DA Aan 2n/a4
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6.8 GPIB Codes

Function Li(s)t}edneer Telker Request Remarks
Code Output Format Header
LINEAR x 2 LIN2 - - -
LN2 — - -
LL2 - — -
LINEAR X 5§ LINS - - -
LNB - - -
Lis - -~ -
LINEAR x 10 LIN10 - - -
LN10
LL10 - - -
< |Reference level display | - - UNT? odBm | - - T
é unit
ot - UN? 1:dBmV -
§ AUNITS? 2:dBaV
g 3:dB s Vemf
4:dBpW
8V
7'W
dBm UDBM - - -
AUNITS DBM - - -
KSA - - -
UB - - -
dBmv UDBMV - - -
AUNITS DBMV - - -
KSB - - -
UM - - —

"’_NR I AMAI~ 2
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6.8 GPIB Codes

Taiker Request
Function Listener Code Remarks
Code Output Format Header
dBuV UDBUV - - -
AUNITS DBUV - ~ -
KSC e - -
Uy s — -
dB g Vemi UEMF ~ - -
UE - - —
dBpW UDBPW - - -
uw - -~ —-
volts UVLT - - -
3 AUNITS V - - -~
ji; K8D — — -
§ waits UWAT - - -
5 AUNITS W - - -
@ ovel ofset  |F REFOFS*  |REFOFS? | ONIOFF + Level | RO | |
RO * RO? ON/OFF + Level RO
Level offset ON | REFOFS ON* - - -
RO ON* - - -
RON ™ e - -
Level offset OFF | REFOF3 OFF - - -
RO OFF — - -
ROF - - -
Low noisemode |~ [Nz | < ONOFF | -
Low noise mode | LNI ON - - -
ON
Low noise mode | LN OFF - - -
OFF
ana Inn SO
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Function E'iét:g;r Talker Request Remarks
Code QOutput Format Header
Coupled Function COUPLE - - -
co - - -
rReW | RBW* | REW? | f Frequency | RB |
RB * RB? Frequency RB
RBW AUTO RBAUTO RBAUTO? AUTO/MANUAL -
BA BA? AUTO/MANUAL -
vew | vews | vawz | Frequency | VB | |
Ve * vB? Freguency VB
VBW AUTO VBAUTO VBAUTO? AUTO/MANUAL
VA VA? AUTO/MANUAL
slswe | swpr | swez | Tmme ||
é Sw* SW? Time
= ST - ST Time
g‘ SWP AUTO SWAUTO SWAUTO? AUTO/MANUAL
© AS AS? AUTO/MANUAL
ar AT aTT? | Level | AT |
AT * AT? Level AT
ATT AUTO ATAUTO ATAUTO? AUTOMANUAL -
AA AA? AUTO/MANUAL -
Couple AUTO | coauto | - - T T
AC - -
Couple ALL AUTO | COALL COALL? AUTO/MANUAL
AL AL? AUTO/MANUAL
MIN ATT | ATMIN®  [ATMIN? | ON/OFF + Level | ATM | |
MIN. ATT ON ATMIN ON * - - -
MIN. ATT OFF ATMIN OFF - - -
£.27 = ON/QA
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™ Talker Request
Function ngegeer Remarks
Code Output Format Header
RBW:SPAN CORs * CORS ? ON/OFF + Ratio | CORS
RBW:SPAN ON CORS ON * - - -
RBW:SPAN OFF CORS OFF - - -
VBW:RBW COVR * COVR? ON/OFF + Ratio | COVR
VBW:RBW ON COVR ON * - -
VBW:RBW OFF COVR OFF - -
$ [Digital IF mode - FFT? 0: OFF
o
i§ 1: ON {100 Hz
B contained)
o 2: OFF (100 Hz
8 not contained)
Digital IF ON FFT ON - - -
ON (RBW FFTY - - -
100Hz
contained)
ON (RBW 100 | FFT2 - - -
Hz not
contained)
Digital IF OFF FFT OFF - - -
Menu MENU - -
ME - -
Trigger mode o TRMD? 0: FREE RUN
- TM? 1: LINE
3
& 2 VIDEO
=
3 TV V
4 TV_H
5. External
B8: Single
A.0R farm ON/QA
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8.8 GPIB Codes
. Listener Talker Fequest
Function Codo Remarks
Caode Qutput Format Header
FREE RUN FREE - m -
T™ FREE - - -
FR - - -
LINE LINE - - -
TM LINE - - -
L1 - - -
VIDEO VIDEQ - - -
\' — - -
V.V VW - - -
v - - -
TV_HODD TVHODD * TVHODD? integer TVH
TV__HEVEN TVHEVEN * | TVHEVEN? Integer TVH
§ External EXT - - -
= TM EXT - - -
EX - o -
Trigger slope + | TRIGSLP + - - -
— | TRIGSLP — - - -
Trigger level TH TR? integer TR
Detector mode? | - - DTMD? |0 PosiNega | -7
- DmM? 1. Positive -
DET? 2: Nesgative
3: Sample
Posi-Nega DTN - - o
DET NRM - - -
KSa - - -
Positive DTP —_ - -
DET POS - - -
KSb - - -

R-249
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Function Liét)edneer Telkor Roquest Remarks
Code QOutput Format Header
Negative DTG - - -
DET NEG - - —
KSd - - -
Sample DTS - — -
DET SMP - - -
KSe - o -
Sweep mode | - - SWMD?  |0: Normal&Ful | — | |
o SWM? 1: Normal & -
Window
10: Manual & Full
11: Manual &
Window
20 Single & Ful
" Wiow
= Normal CONTS o - o~
SN - - —
Manual MANSWP - - —
SM — - -
Single SNGLS - - -
Sl e - =
Window ON WDOSWP - - -
ON
SPDw - - -
Window OFF WDOSWP - - : —
OFF
Reset & Siart SR - - o
Take Sweep TS - - -
sound mode | - - somp?  |o: oFf | | 7]
- sD? T ON (AM)
2: ON (FM)

f.aN bmn 3NVOA
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Function Ligi}e;eer Talker Request Remarks
Code Qutput Format Header
Sound ON (AM or SON
FM)
Sound ON (AM) SD AM - - -
SAM - —_ -
Sound ON (FM) SD FM - - -
SFM - - -
Sound OFF SD OFF - - -
SOF - - -
Sound volume SDVOL * SDVOL? integer VOL
SDV * sbv? integer VOL
Volume (Maximum) | VX - -— -
- Volume VD - - —
S {Intermediate)
= Volume (Minimum) | VN - — -
Pause time PAUSE * PAUSE? ON/OFF + Time PU
PU > PU? ON/OFF + Time PU
Marker pause ON PAUSE ON * - - -
PU ON * —~ - -
PUN * - - _
Marker pause OFF | PAUSE OFF - - —_
PU OFF - - -
PUE - - -
Squelch SQE* SQE? ON/OFF + Level SQE
Squelch ON SQE ON * - — -
Squelch OFF SQE OFF — — -
AGC ~ SDAGC? ON/CFF -
AGC ON SDAGC ON - - -
AGC OFF - -

A-31 dan 20/04



R3265A / 3271

A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Function Lg‘;e;:r Telker ﬁequest Remarks
Code Output Format Header
Display line BL* DL? ON/OFF Unit Header |
+ Lavel
dBm DLB
dBmv DLM
dBuv DLU
dBuVemf @ DLE
| dBpW DLP
v : DLV
W : DLW
Display line ON |DLON ¥ - e -
DLN = —_ - -
5 Display line OFF | DL OFF o - -
5 oLF - - ]
Character display - CHD? ON/OFF -
o ANNOT? - -
Character CHD ON - - -
display ON
ANNOT ON - - -
Character DHC OFF - - -
display OFF
ANNOCT OFF - - -
aid | -] GrR? | onorf | -~ |
- GRAT? — -
Grid ON GR ON - - -
GRAT ON — - -
GN - - -
£.20 tarm ON/OA



R3285A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Lig;ilneer Talker Request Remarks
Code Output Format Header
Grid OFF GR OFF — - -
GRAT OFF - - -
GF - - -
Frequency display | - - FRD? |  ONIOFF | - -]
Frequency display |FRD ON — - -
ON
Frequency display | FRD OFF - - -
QFF
nputformat | - e T N A 0:RF | -]
2 1:P
2 (Plug IN)
RF input RFIN - - -
Pl input P PI? Level P
impedance | - - oWm?r | o:s0e | |
11750
50 Q QOHMEQ - - -
75 G OHM75 - - —
Rear panel output | - - SWPOUT? |LOSWP (OyAXIS (1)| - | |
AXIS AXIS - - -
2 V/GHz LOSWP - - -
Trace A TA TA? {Lower bytes)
0:  write
1 view
§ 2: blank
- 3 normalize
4 A-DL-A
5: A-B-sA
6: B-A—A
6-33 Jan 20/84



‘R32854 [ 327 1A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.

8 GPIB Codes

Talker Hequest

Function Ligz}edn:r Remarks |
Code Output Format ‘Header
{Upper bytes)
0: nothing
1:  +max hold
2: +averaging
3. +min hold
Awie | AWRTE | - T - -
AW — - -
Aview | AVEW | - - - ]
AY - - -
Ablank | ABLANK | - 1T - ~TTT
AB - - —
L |Amachoa ] avAx | - - T
&
3 AM - - -
A min hold AMIN - - -
Aaveragng | pavG = | ave? | integer | g |
AG™ AG? Integer AG
start AGR - - —
stop AGS - -~ -
pause AGP - - -
continue AGC - - -
1 time AGH1 - - -
continue AGO e - —
Normalize A | | [T
Normalize A ON ANGCRM - - e
AN - - -
ANORM ON - - -
AN ON - - -
[ ANN - - —
R.R4 Ean ON/QA



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

8.

8 GPIB Codes

Listener

Talker Reguest

Funetion Code Code Qutput Format Header romaris
Normalize A OFF ANORM OFF - - -
AN OFF - - -
ANF - - -
Corréction data AR s — —
save
Instant normalize A | Al - e o
SHTA - - -
AxcHB | - N - - -
CH - - -
A-BoA | ABA | T - — T
TRO - — -
8lB-A->A | BAA | - - N
= TR1 - - —
A-DLoA | ma | - [T - -
TR2 - - -
Trace Aclear | owa | - -
Trace B B 87 {Lower bytes)
0: write
1: view
2: blank
3: normalize
4: B-DL—=B
{Upper bytes)
0: nothing
1:  +max hold
2: +averaging
3:  +min hold
B8-35 Jan 20/94



R3265A | 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Lics;)edneer Telkor Roguost Remarks
Code Output Format Header

B write BWRITE — -
BW - —

Bview | BVEW | - - =TT
BV - -

Bblank | BBLANK | - e
BB - —

Bmaxhoid | BMAX | - - T
BM - -
B min hold BMIN - -

Baveragng | BAVG* | BAVG? | nteger | BG | |

BG *~ BG? integer

é start BGR - -
- stop BGS - -
pause BGP — —
continue BGC - -
1 time - BG1 - -
continue BGO - -

Nomalize B | | [T
Normalize B ON BNORM - -
BN - -
BNORM ON - -
BN ON - -
BNN - -
Normalize B OFF BNORM OFF - -
BN OFF - —
BNF - -

AR iarn 2N/QA



R3265A / 327T1A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
. Talker Request
Function L:g:tilr;er Remarks
Code QOutput Format Header
Correction data BR - - —
save
instant normalize B | Bl — - —
| g,_,'? SHTB - ~ -
Fleg-pL—B BOLB — - _
TR3 — — -
Trace B clear CWB - - —
Local | OCAL - - -
w0 L.C - - -
Q_ ————————————————————————————————————————————————————————————————————————————
G IGPIB address - AD? Integer AD
o SHLC? integer AD
User Definition USER - — -
UR - — —
1 UR1 — - -
o
;5:3 2 UR2 - — -
£
o 3 UR3 - - -
g| 4 UR4 ~ - —
-
5 URS - - -
8 URS s — -
7 UR7 e —_ —
Hecall RECALL * RECALL? 0: Normal recall -
RGC * RC? 1: Fast recall -
= Normal recall RCNORM * - - -
[}
o RN * - - -
Fast recall RCFAST * - - - Only one
digit
R®F - — —

R.27 I ONQA



R3265A / 32714 SERIES
SPECTRUNM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

; Talker Request
Function Lg;ednéer Remarks
Code Output Format Header
Save SAVE * - - -
m ®
3 sV - - -
o3
SHRC * - - -
Instrument Preset | IP — - —
§
i
o
Marker ON MKR ON * I MKR? {0: Marker OFF -
MN * MN? 1:  Normal marker -
MIKN * - 2. Amarker -
Marker - MF? Frequency MF
fraguency
Marker level - ML? {avel Unit : Header
dB T MLD
g dBm  :MLB
o
= dBmV  : MLM
dBuV  :MLU
dB.Vems @ MLE
dBpW MLP
A% T MLV
W s MLW
dBMMHz - MLH
dBuVHz : MLL
dBeo/Hz : MLC
A-AR {an ON/OA



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Function Lééiedneer Tolker Request Remarks
Code Output Format Header
Frequency + Level e MFL? Frequency + Level | Same as
MF, ML
Normal marker | MKNORM * | MKNORM? | Frequency | MF | |
MKN * - - -
MK * MK? Frequency MF
Amarker | MKDLT*  |MKDLT? | Frequency | MF | |
MKD * - - -
MT * MT? Frequency MF
Fixed marker - FIxX? ON/OFF -
FX? ON/OFF -
Fixed marker ON FIX ON — - —
FX ON - - -
% FXN - - -
2| Fixed marker OFF | FIX OFF - - -
FX OFF - - -
FXF — - -
1/ A marker REDLT? ON/OFF -+ MF
calculated value
{Ses Note below)
1/ A marker ON REDLT ON - — -
1/ & marker OFF REDLT OFF - - -
Counter | = COUNT? |  ONOFF | - -
- CT? ON/OFF -
- CN? ON/OFF -
Counter ON COUNT ON - - -
CT ON - - -
CN ON — - -
Note: Calculated value is used as time or frequency data.
~.20 fan 2N/QA



R32654 / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.8 GPIE Codes

Listener Talker Request

runeten Code Code Output Format Header remarks
Resolution : 1kHz | CNO - - -
: 100 Hz | ON1 o — -
110 Hz |CN2 - - -
11 Hz CN3 - — _ —
Counter OFF COUNT OFF - - -
CT OFF — - -
CN CFF - - -
CNF - - -
Counter operation — CTMD? FREQ counter: 0
mode
MKR counter: 1
MKR counter CTMK - - -
5 FREQ counter CTrR - - -
§ [signal tack | - lsa? | onoOFF | -
- 5G? ON/OFF
Signal track ON SIG ON - — -
3G ON - - -
SGN - - -
Signal track OFF SIG OFF - - -
SG OFF - - -
SGF - - -
NoiseHz | NOISE*  |NOISE?  |0: OFF | NG|
+ Frequency
NI * N7 1. dBm NI
+ Frequency
2: dBuv NI
+ Freguency
3. dBe NI
+ Fraquency
dBm/Hz ON NIDBM - - -
NiM — - -

[ ¥4 tmem PYYTENA



R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Lg?dn:r Talker Request Fomarke
Code Output Format Header
dBuV/iv/ Hz ON NIPBU — — -
NiU - — -
dBe/Hz ON NIDBC - —_ -
Noise/Hz OFF NIC — - —~
NOISE OFF - — -
NI OFF - - -
NIF - - -
Fixed Mkr Peak FXP — — -
dB down
X dB down width MKBW * MKBW? Level XDB
-;2 X dB down DBDOWN - - -
* XDB - — -
X dB down left DBLEFT - - -
XDL - - -
X dB down right DBRIGHT - - -
XDR - - -
X dB relative DBREL - - -
DCO - — -
X dB abs. left DBABSL - - -
DCH - - -
X dB abs. right DBABSR o - -
DC2 - - —_
X dB execution - DC? 0: Relative
state
1: Absolute {Left)
2: Absolute (Right)
R-41 inn On/0A




R32654 / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

. Talker Request
Function Llcs;%neer Hemarks
Code Output Format Header
Continuous dB - cpB? ON/QFF -
down
Continuous dB CDB ON — — -
down ON
Continuous dB CDB OFF - - -
down OFF
AUTO TUNE TUNE * TUNE? Frequency TN
TN TN? Frequency ™
Pre-selection
Auto peaking PPA - - o
_?c:} Manuai peaking PPM * PPM? Integer -
T oo e it st o s com i e i s i e e o [ o e it o e e i e e i e o o P o} Y 1 o . £ e o o s s s 2 it o
= Marker display
Helative MDR i - -
Absolute MDA, - - -
Marker position
Upper right MDU - - -
Lower right MDL - - —
Marker OFF MKR OFF - - -
MKOFF ~ - -
MO - - -
MF - - -
fulti Marker ON MLT MLT? ON/OFF -
Multi Marker OFF MF or MO - - -
.3l [P RUONIRS SR I SNURURRRUUTUORPIDRPIS SV RN
'?‘g Active marker shift MN* or MK* - - -
=
= Multi Marker No.1 | MLNT * - - -
= ON
Multi Marker No.1 MLF1 - - -
OFF

e AAPuirs a



R32654 / 32714 SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
: Talker Request
Function Lg:)edneer Remarks
Code Output Format Header

Mulii Marker No.2 MLNZ * — - -
ON
Mult: Marker No.2 MLF2 — - _
OFF
Multi Marker No.3 MLNG * - - _
ON
Multi Marker No.3 MLF3 — - -
OFF
Muiti Marker No.4 MLN4 * — - -
ON
Multt Marker No.4 MIF4 — - -

5 OFF

=

2| Multi Marker No.5 | MLNG * - _ .

= ON

e

=
Multi Marker No.5 MLF& - — -
OFF
Multi Marker No.B MLNG * — —_ —
ON
Multi Marker No.6 MLF8 — — -
OFF
Multi Marker No.7 MLN7? * - — —
ON
Multi Marker No.7 MLF7 — - -
OFF
Multi Marker No.8 MLNS * — —_ _
ON
Multi Marker No.8 MLF8 — — -
OFF

§-43 Jan 20/94




R32654 ] 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPI8B Codes

Talker Request

. Listener
Function Code Remarks
Code Qutput Format Header
Active marker - MF? Frequency MF
frequency
Active marker level - ML? Level Linit : Header
dB : MLD
dBm T MLB
dBmV MLM
dBuV o MLU
dBuvermni : MLE
% dBpW  : MLP
= v MLV
=
= W : MLW
@BmHz - MLH
dBuviHz : MLL
dBeHz :MLC
Frequency + Level - MFL? Frequency Same as MF, ML
+ Level
Mukli Marker frequency — MLSF? Frequency Same as MF 8 items
+ AMKR
Multi Marker all level - MLSL? Levsl Same as ML 8 items
+ AMKR
A.dd dan orv/a4d




R3265A4 / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

. Talker Request
Function Lgl%neer Remarks
Code Qutput Format Header
Peak Search PWAK _ o -
MKPK — - -
MKPK Hi — - -
PS - - -
NEXT peak NXPEAK — - -
NKPK NH - - -
NXP — - -
Next peak left NXLEFT — - -
MKPK NL — - —
=
[]
3 NXL - ~ -
7 I N B R R T A
g Next peak right NXRIGHT _ - -
MKPK NR — - -
NXR - — —
NEXT peak MAX/MIN NXMAXMIN - - -
NMM _ - -
MIN search MIN - - -
MIS - - -
NEXT MIN NXMIN - - -
NXM - — -
Continuous peak - CP? ON/OFF -
Continuous peak CP ON — - -
ON
CPN _ - —
R-4R Aan ON/QA



R3265A / 32714 SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
; Talker Request
Function Lg‘;n:r Remarks
Code Output Format Header
Continuous peak CP OFF - — —
OFF
CPF _ - —_
AX 0) DX? Integer (1 to 700) DX
AY DY * Dy? Integer (1 to 400) DY
Peak range | | | Uy
5
§ Normal PSN — — -
{2 Upper PsU - — -
5 Lower PSL — — -
Peak list _ PLS? ON/OEF _ B
Peak list ON PLS ON - - -
Peaak list OFF PLS OFF - - —
Alternated PKTHIRD - — —
Modulating
Distortion
Measurement
MKR —» MG — - -
MKR - CF MKCF - - -
MC - - e
MKR — REF MKRL i - —
MR - - —
(N R SRS UYL ISRt SUR RN NI
ﬂx: AMKR — SPAN MTSP —_ - -
=
DS — — -
MKR — CF step MKCS — - -
MO - - -
AMKR --» CF step MTCS - e —
M - - -
R.AR lan ON/OA



R3265A / 3271A SERIES

SPECTRUM ANALYZER

INSTRUCTION MANUAL

6.8 GPIB Codes

Listener

Talker Request

_ Funetion Code Code Qutput Format Header remarks
AMKR -+ CF MTCF - e -
MKR - MKRstep  |MKMkS | - | - -
M2 - ~ -
AMKR > MKRstep  |MTMKS | - - -
J: M3 - - -
[ I UPRUNSRPI R UNPRPINE SUNPUPU I [USNVUNUPUIY SYUPIORPAUIPIUDIURUUIS MR EUNR
2 MKR step size MKS * MKS? Frequency MKS
MPM * MPM? Frequency MKS
MKRstep AUTO | MKSAUTO | MKSAUTO? | AUTOMANUAL | - | |
MPA MPA? AUTO/MANUAL —
Measurement Window | WDO WDO0? ON/OFF -
SHO SHO? ON/OFF -
- WN? ON/QFF -
WindowON | wooON | - -] -]
WN - - -
g |Window OFF WDO OFF - - -
% W - — —
g Centor position : X |WDOLX* | WDOLX? | Integer (0to 700) | wWix | |
% WLX* Wix? | Integer (0to 700) | WLX
= |Center position : Y - WDOLY? Integer (0 to 400} | WLY
- WLY? integer (0 to 400) WLY
Window width | WDODX* | wpopxe | Inmeger 0t0700) | WX | |
WDX* WDX? Integer (0 to 700} | WDX
Window height - WDODY? Integer (0 to 400) | WDY
- WDY? Integer (0 to 400) | WDY

o A7

fmwm ONINA



R328654 / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Listener

Talker Request

Funetion Code Code Output Format Header remarks
Start frequency WDOSRT * | WDOSRT? Frequency WTF
WTF * WTE? Freqguency WTF
Stop frequency | WDOSTP*  |WDOSTP? |  Frequency | | wer ||
WPF * WPF? Frequency WPE
3 |Upper timit levet | WDOUP*  |wDOUP? | Level | woL | |
§ WUL ™ WUL? Level WUL
§ L.ower limit level WDOLOW * | WDOLOW? Level WLL
5 .
::; WLL * WLL? Level WLL
B e e e e
§ GO/NO GO decision - CM? NG: 0 -
OK: 1
GO/NO GO decision A |CMA - - -
execution
GO/NO GO decision B | CMB - - -
execution
EMC EMC - - -
SH1 - - —
Antennatype | - - aNT? | 0:oFF | -
1: Dipole
2: Log peri
3: TRH17203
(3 Jmmmm e b e ]
% Antenna select
Dipole ANTO - - -
ANO _ - -
Log peri ANTH - - -
AN1 —- - -
TR17203 ANT2 - - -

AN2

AD

Fmum MMM



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.8 GPIB Codes

Talker Reguest

Function Listener Code Remarks
Code Qutput Format Header
Antenna OFF ANT OFF — - -
AF - - -
Antenna correction - ANCORR? ON/OFF —
table
- CR? ON/OFF —
Antenna correction ANCORR ON - - —
table ON
CR ON — - -
CRN - - -
Antenna correction ANCORR OFF - — -
table OFF
CR OFF - - —
®]
= CRF - o —
iy
Antenna correction CRIN * - — -
table entry
Antenna correction CRDEL - - -
table delete
Level correction - LVCORR? ON/OFF -
Level correction ON LVCORR ON - — -
Level correction OFF LVCORR OFF — - —
EMC Trace detection - EMCDET? 0: NORMAL
1. QP
2: MEAN
3: PEAK
QP EMCDET QP
: MEAN EMCDET MEAN
: PEAK EMCDET PEAK
 NORMAL |[EMCDET NRM

R.AQ

e MIAIAA



R3265A / 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
8.8 GPIB Codes
. Talker Request
Function Lgﬁ?:r Hemarks
Code Output Format Header
QP - QP? ON/OFF —
(3P ON QP ON - - —
ON - e —
QP OFF QP OFF o — —
QF - - -
QP BW AUTO QPAUTO QPAUTO? 0: AUTO -
QA QA7 1: 200 Hz -
- 2 9 kHz
- 3: 120 kHz
- 4: 1 MHz
Q
& QP BW
200 Hz QPo - - -
8 kHz QP1 - - —
120 kHz QP2 - = -
1 MHz QP3 - - - | At PEAK
only
Select the limit line type o LIMTYP? FREQ -
1: TIME -
Limit line type selection
Frequency domain | LIMTYP FREQ - - -
Time domain LIMTYP TIME - - -
Limit line frequency or
time
ABS/REL? - LIMPOS? 0: ABS -
1:REL —
ABS LIMPOS ABS - - -
REL LIMPOS REL - - -
R.&0 fan NAIOA



R2265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codas

Talker Request

Function Listener Code Remarks
Code Output Format Header
Limit line level
ABS/REL? - LIMAPOS? 0:ABS -
1: REL -
ABS LIMAPCS ABS - e —_
REL LIMAPOS REL - - e
Limit ling frequency or  {LIMSFT LIMSFT? frequency or time SFT
fime shift
Limit line level shift LIMASFT LIMASFT?  |level SFTA
Limit line 1 - LMTA? ON/OFF -
Limit line 1 ON LMTA ON - - -
LAN - - -
Limit ine 1 OFF LMTA OFF - - -
O LAF - - -
s
u Limit line 1 table LMTAIN * - - -
entry
Limit line 1 table LMTADEL - - -
delete
Limit line 2 — LMTEB? ON/OFF -
Limit line 2 ON LMTB ON - - -
LBN - - -
Limit line 2 OFF LMTE OFF - - -
LBF - - -
Limit line 2 table LMTBIN * e - -
entry
Limit line 2 table LMTBDEL - - -
delete
Limit line type selection - LIMTYP? 0: Frequency domain —
1: Time domain
: Frequency domain  |LIMTYP FREQ — — -
: Time dormain LIMTYP TIME - - -

tnw AMIMA



H3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Taiker Request

T4

Function Listener Code Remarks
Cede Cutput Format Header
Limit line horizontal — LIMPOS? 0: Absolute position -
position 1: Relative position
: Absolute toward X axis |LIMPOS ABS - - -
: Relative toward X axis |LIMPOS REL - - -
o |Limitfine vertical | - LIMAPOS | 0: Absolute position |  — | .
E position 1: Relative position
: Absolute toward X axis |LIMAPOS ABS - - —
. Relative toward X axis |LIMAPQOS REL - - -
Limit horizontal shift LIMSFT * LIMSFT? Frequency or time SFT
Limit vertical shift LIMASFT * LIMASFT? Level SFTA
Calibration CAL - o -
SH7 —- - -
caLall cla | - T - -
CLA - - o
Total gain calibration CLTOTAL - - -
CLG - - -
Input ATT calibration CLATT - — —
8 ITo - - -
o
£ |IF step AMP calibration |CLSTEP - - -
© IT1 - - -
RBW switch calibration (CLRBW - — -
T2 - - -
Log linearity calibration |CLLOG o - -
T3 - - -
AMPTD MAG CLMAG - - -
calibration




R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request
. Listener
Function Remarks
Code Code Output Header
Format
PBW calibration CLPBW - - -
iT6 — - -
Calibration level CcL= CL? Level Unit  : Header
dBm :CLB
dBmV : CLM
dBuV :CLU
dBvemf: CLE
dBpW :CLP
Vv : CLV
c W : CLw
L
o CLN * - - -
3 L P O SO S OPU RPNt SYUOUPUNUN
8 Calibration REF CLREF * - - - Knob alons
f characteristics — FRCORR? ON/OFF -
correction?
- FC? ON/OFF —
f characteristics | FRCORR ON - — -
correction ON
FC ON - - -
FCN — - -
f characteristics | FRCORR - - —
correction OFF OFF
FC OFF - - -
FCF — — e
CAL correction? - CLCORR? ON/OFF -
- CC? ON/OFF -

lw o i x



RJ32654 / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Listener Talker Request

Code

Function Remarks

Code Qutput Format Header

CAL correction ON | CLCORR ON — - -

Plotter

CC ON - - -
5 CCN - — —
g CAL correction OFF | CLCORR - - -

8 OFF

CC CFF - — -
CCF - -~ : -
Plotter 8H8 - - —

L e N R
Ro833 PLTYPEA - - -
HP7470 PLTYPEB ~ - —
HP7475 PLTYPEC - - -
HP7440 PLTYPED - - -
HP7550 PLTYPEE e — —

Data | TTTTTTITTTTYTTTTT
All information PLALL - - -

Waveform alone PLTRACE - — -
Characters alone PLCHAR - - -
Girid along PLGRAT - - -
Marker, DL, WDO0 PLMKR - - [
Multi Marker List PLMULTI - - -

Antenna table PLANT - - —
Limit 1 table PLLMTA - - -
Limit 2 table PLLMTB e - -
Loss table PLLOSS - — o

e e
Ad PLA4 - — -

A3 PLA3 - - —




R3265A 7 3271A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Talker Hequest
Function Listener Code Remarks
Code Qutput Format Header
Division size

Single PLPICY — - -
Division into 2 PLPIC2 - - —
Division into 4 PLPIC4 - - -

prntposton | | | 1T
Center PLMID - - —
Left PLLEFT - - =
Right PLRIGHT - - -
Upper left PLUPLEFT - o -
Upper right PLUPRIGHT - -~ o
8 Lower left PLLOWLEFT - - -
& | Lower right PLLOWRIGHT | - _ -

Number of pens | I N R Y R
1 pen PLPEN1 - - -
2 pens PLPEN2 e - -
4 pens PLPEN4 - - -
6 pens PLPENS - - -
8 pens PLPENS - - -

prnt positon shit | | | | T
AUTO PLAUTO - - -
Manual PLMAN — - —
Execution PLOT - - -
PLT - - -

[ g = =4

v MM/AA



R32654 / 32714 SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.5 GPIB Codes
. Talker Request
unction Lg’i;edn:r Remarks
Code Output Format Header
Utility SH3 - - -
OoBwW OBwW * OBW? Percentage + OBW, | (See Note
Calculated value MF | below)
ADJ ADJ ADH? Calculated value Same as | (See Note
ML, below)
2 |ADK GRAPH ADG — - -
5 |ADJ GRAPH OFF ADG OFF - - -
ADJ Ch space ADCH * ADCH? Frequency ADC
AD.J specified BW ADBS * ADBS? Frequency ADB
ADJ2 ADJ2 ADJ2 Calculated value Same as | {(See Note
ML below)
Memory card CARD - - -~
SH4 - — -
- |Card initialization MCINIT - - -
S MMI - ~ -
2
g Soft menu read-in MCLOAD - — e
2 MML - - -
Soft menu write-in MCSTORE — - —
MMS o - -
Label - LB? Character string - Up to 30
characters
- SH9? Character string -
_juabelon | LBONA | - T - ~ | Enclose the
.8 characters
—‘S with /
LON/™Y - — -
{.abel dolete LB OFF - - -
LOF - — -

Note: The two calculation results are output continuously.
IF OBW: Frequency + Frequency

It ADJ: Level + [Leve

A-RR
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6.8 GPIB Codes

Talker Request

Function Liéiedn:r Remarks
Code Qutput Format Header
Softkey - - -
Softkey No.1 | sf1 | T T N
Softkey No. 2 SF2 — - -
Softkey No. 3 SF3 - - -
Softkey No. 4 SF4 - — -
Softkey No. & SF5 - - -
Softkey No. 6 SFB - - —
Softkey No. 7 SF7 - - -
Damenty | | YT
Gt 0to 8 - - -
= . {decimal point) - - -
% BK SP BS - - -
@ 1 (step up) up - - -
| (step down) DN - - -
Knob up  (coarse) | CU - - -
{fine) EU — - -
Knob down (coarse) | CD - - -
(ine)  |FD - - _
GHz GZ - — -
Mtz MZ — - -
kHz KZ - - -
Hz HZ — - -
my MV - - -
mw MW - - -
dB oB — — -
mA MA - - -

[~ 4w 4
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6.8 GPIB Codes

; Talker Request
Function Lg’(t)edneer - Remarks
Code Output Format Header
sBc SC - - -
& msec MS - o -
£
2 o s8c us - - e
ENTER ENT - — —
Trace Data TP? 0: 0 to 400 mode
Input/output
1. 448 to 3648
mods
Accuracy
401 points TPC - — —
3201 points TRF — — -
Memory A output o TAA? 4 bytes + delimiter - 1-point
g {ASCI data
=
2 (Binary) - TBA? 2 bytes x 700 e EO! signal
@ points
E_
Memory B output - TAB? 4 bytes + delimiter = | 1-paoint
(ASCI) data
{Binary) — TBB? 2 bytes x 700 - EO! signal
points
Memory A input TAA — - - 1-point
(ASCIl) _ data
{Binary) TBA - - - EOQ) signal
Memory B input TAB - - - 1-point
{ASCH data
(Binary) TBB - - - EOQI signal

[~ =g o] o AAINA
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6.8 GPIB Codes

Talker Request
Function Listener Code Remarks
Cods  |Cutput Format Header
Power Measurement
Average times PWTM* PWTM? integer -
{1 to 1000)
Average power ON |PWAVG ON - - -
Average power OFF |PWAVG OFF - - -
E Average power - PWAV(G? Lavel
2 value? Unit  : Header
:% Total power ON PWTOTAL ON - - dBm : PWB
é'g Total power OFF PWTOTAL OFF - - dBmV : PWM
$ |  Total powervalue? |- PWTOTAL?|  Level  |dBuV : PWU
< dBuVemf
: PWE
dBpW : PWP
\% : PWY
W  PWW
Tracking generator R33654/
3371A only
TG : ON TG TG? OFF/ON -
1 OFF TGF —
o TG output level TGL TGL? Level Unit _: Header
g dBm :TGB
& dBmV : TGM
;g dBuv : TEU
§ dBuVemf
: TGE
dBpW : TGP
v TGV
w : TGW
R.EQ lar MY/N0A
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6.8 GRPIB Codes

Talker Request

Function Lig;edn:r Remarks
Code Cutput Format Header
Power sweep : ON PSWP ON PSWP? OFF/ON -
1 OFF PSWP OFF -
Start level FA* FA? Level FAB
Stop level FB* FB? Levsl FBB
Sweep time SwW SW? Time Sw
Smoothing  :ON  |SMTHON* |SMTH? OFF/ON, count | SMTH
DFF SMTH OFF
% Count | SMTH * SMTH? OFF/ON, count SMTH
5 [Reforence fine - ON  |[RLNON  |ALN? | OFFiON | - - T
§ : OFF | RLIN OFF -
§ Reference fine offset RLOFS * RLOFS? Level RLOFS
Reference line slope XYR * KYR? Ratio XYR
PxdB marker: Execute | PSDRB - - -
: Normal PXDB NRM  § PXDB? Normal/Continue, PXDB
level
0: Normal mods
1: Continue mode
: Continue | PXDB CONT |PXDB?  |NormalContinue, | PXDB
tevel
: Level PXDB * PXDB? iNor:;wai/ContEnue, PXDB
eve

[~ < fp]
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6.8 GPI8 Codes

Function Lig;eé;er Talker Request Remarks
Code Output f_—“ormat Header
Through correct : ON | FNRM ON FNRM? OFF/ON -
: OFF | FNRM OFF -
Level calibration | LCAL  |woal? | oFFON | - -]
:ON L.CAL ON -
= OFF LCAL OFF
$ |Power Tneaiity cal | PCAL  |PCAL? | OFFON | - -]
& ON PCAL ON -
c
= OFF PCAL OFF -
E Faaibraion | FCAL  |FCAL? | AUTOMANUAL | - |
Auto FCAL AUTO -
TGA -
Manual FCAL MNL -
TGM -
R-R1 lan 911/Q4
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6.8 GPIB Codes

Function Li(s;gedneer Telker Request Remarks
Code Output Formiat Header
Misc
|Header OFF | Woo | - - - T
Header ON HD1 - - - o
Delimiter | | T
CR LF (EO)H DLo - - -
LF DL - - -
(EON DLz - = -
CRLF DL3 o - - ie
LF (EOND DL4 - — -
Servicerequest | | [ T
Interrupt ON 80 - - -
o Interrupt OFF 51 - - - Yo
&
= Status clear 52 - - -
Service request mask — RQS? Decimal notation -
equal to SRQ bit
Soft menu display | - Y R
Soft menu display ON MND ON - - -
Soft menu display OFF | MND OFF - - -
Device type | - -~ | vere | oRazes | -
_ 1:R3271
Device type (character - TYPE? Character -
string) string + Delimiter
- TYP? Character -
string + Dalimiter
Revisicn output - REV? Character -
string + Delimiter
Screen data output - GPRPL? 84 characters x 24 -
lines
R-R2 Inn ON/GA
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SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Liég;neer Telker Roquest Remarks
Code Output Format Header
Gated sweep
EXT trigger signal source
CEXT EXT GT - -
: GATE IN GTEXT - -
INT trigger signal source | GTINT
: VIDEQ VIDEC GT - -
1 TV-V TW GT - -
: IF DET THRU IFDET THRU - -
o LPF IFDET LPF
$| :iFmonitr ON  |IFMONION - =
e OFF | IFMONI OFF
§ Trigger
Slope
D+ TRIGSLP GT + - -
- TRIGSLP GT - - -
Gate position GTPOS*
Gate width GTWID*
Giated sweep
: ON GTSWP ON - -
: OFF GTSWP OFF - -
Gated mode off GTOFF - -
Delay sweep
Trigger signal
Source
g : video VIDEO DLY - ~
t% vy TV DLY - -
% rext EXT DLY - e
e Trigger slope
i TRIGSLP - -
DLY +
- TRIGSLP DLY - - -

R.RT
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6.8 GPIB Codes

Talker Reguest
Function Listener Code Remarks
Code Output Format | Header
Delay time DLYTHA"
Delay sweep DLYSWTIM*
Time
g Delay sweep
% :ON DLYSWP ON - — _
) : OFF DLYSWP OFF - - -
4]
o Delay step size
: Auto DLYSTEP AUTO — - -
: Manual DLYSTEP MAN — - _
Delay mode off DLYOFF - - -
Simulated Analog
Display
Simulated analog ANLG ON - - -
display ON
= | Simulated analog ANLG OFF - - -
2 | display OFF
A { Display density ANLG* - - -
= {See Note below)
g ON/OFF + Display - ANLG? OFF/ON +Integer | —
5 density (1 to 30)
‘_g? CONT ANLG CONT - - —
£ | PAUSE ANLG PAUSE - - -
7]
Marker frequency MIKOC* M7 Frequency -
Marker level MiKY* MIKY? Level —
(Ses Note below)
Maker ON MIKX ON - - -
Maker OFF MK OFF — - —

Note : Specily the data of 1 to 30.

n.RA
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6.8 GPIB Codes

‘ Talker Hequest
Function Lgf;;r Remarks
Code Qutput Format Header
X Cursor CSRX* C8RX? Freguency -
AX Cursor CSRDX* CSRDX? Frequency oo
2 | X Cursor ON CSRX ON - - -
2| AX Cursor ON CSRDX ON - -~ o
& [ X Cursor OFF CSRX OFF - - -
_§ Y Cursor CSRyY* C3RY? Level -
& AY Cursor CSRDY* CSRDY? Level -
- | Y Cursor ON CSRY ON - - —
2 | AY Cursor ON CSRDY ON - - -
”g Y Cursor OFF CSRY OFF - - -
=
Read out total - OPANLG? - -
wareform data
PASS/FAIL Decision
Consecutive mode? - PFC? OFF/ON -
Consecutive mode PFC ON - o -
ON
Conseculive mode PFC OFF - o —
OFF
Judgment result? PEJ? 0: FAIL -
= 1:PASS
3| Trace A judgment PFJ A
8| Trace B judgment PFJ B
-]
=| Judgment result — OPF? 0: PASS
. (details) 1: UPPER
& 2 : LOWER
& 3 : UPPER&LOWER
4 : ERROR
— FPU? FAIL point counter - EGI
Upper FAIL point (2byte) Signal
binary output + FAIL point (2byte)
*FAIL point counter
- FPL? FAIL point counter - EOQI
Lower FAIL point {2byte) Signal
binary output + FAIL point (2byte)
*FAIL point counter
6-65 Jdan 20/94
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£.8 GPIB Codes

Taliker Request

Function Listener Code Remarks
Code Output Format Header
Root Nyquist Filer
_ Vv Nyquist F, ON
o Nyquist F, OFF  |NQST ON - - -
| = NQST OFF — - -

“g‘ - NQST? OFF/ON -

g | JDC mode

Z | NADC mode NQST JDC - - -

‘8‘ NQST NADC - - -

@ | Symbol rate

Role factor BRATE* BRATE? Frequency -
RFCT* RFCT? 0.01 to 0.99 -
Split-Screen
A/B mode MLTSCR AB - - -
ZOOM mode MLTSCR Z200M - - -
Normal screen MLTSCR OFF - — -
Split-Screen mode? - MLTSCR? &: Normal screen

5 1. A/B

@ 2: ZOOM

@

r‘é Zoom window position [ZO0M POS*  1Z200M POS ? Freguency -

0 |Zoom window width ZO0OM WID = ZOOM WID 7 Frequency e
Peak window ZO0OM HI - - -
NEXT window Z0O0OM NH - - -
NEXT RIGHT window |ZO0OM NR - — e
NEXT LEFT window ZOOM NL - - -
Trace A active TA — - -
Trace B active ™ - - -

R-AR bam DN/QA
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6.8 GPIB Codes

Table 6-8 Examples or Data Entry {GPIB codes with asterisk)

Command example

Description

CF100MZ

CS100KZ

FON1 OMZ

SP500MZ or LS500MZ
LGA100MZ
LGB1000MZ
FA100KZ or FT100KZ
FB400KZ or FP400KZ
RE-25D8 or RL-25DB
DDsDB

RONS30DB

RB300KZ

VB100KZ

SW200MS

AT20DB

PUN100MS

DLN87DB

MK1.8GZ
MT2MZ
MN100KZ
NOISES0Hz
XDBBDB

DX10G2Z
DY50GZ
MPM100KZ
AG 200GZ
BG 300GZ
AD8GZ

Sets center frequency to 100 MHz.

Sets frequency step size to 100 kHz.

Turns frequency offset ON and set it to 10 MHz.

Sets frequency span to 500 MHz.

Sets log start frequency to 100 MHz.

Sets 'Iog stop frequency to 1 GHz.

Sets start frequency to 100 kHz.

Sets stop frequencies to 400 kHz.

Sets reference leve! to -25 dBm (if units are set to dBmy).
Sets 5dB/div.

Turns lovel offset ON and sets # to 30 dB.

Sets RBW to 300 kHz.

Sets VBW to 100 kHz.

Sets Sweep time to 200 msec.

Sets Attenuator to 20 dB.

Turns Marker pause ON and sets the time to 100 msec.

Turns THE display line ON and sets to 87 dB.V (if units are set {o
pdB V).

Tumns normal marker ON and sets it to 1.8 GHz.

Turns delta marker ON and sets normal marker 2 MHz from it.
Sets the active marker{s) at 100 kHz.

Sets noise power noise width to 50 Hz.

Sets XdB down width to 6 dB. (This can be also set by the XDL and
XDR commands.) '

Sets increment X point of the next peak search to 10. {(GZ is entry.)
Sets increment Y point of the next peak search to 80. (GZ is entry.)
Sets marker step size to 100 kHz.

Sets average A to 200 iimes and executes. (GZ is entry.)

Sets average B to 300 times and executes. (GZ is entry.)

Sets the analyzer GPIB address to 8. (GZ is entry.)

0 o7 Ervn MO A




R3265A / 327 1A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

8.8 GPIB Codes

Command example

Description

WTF1MZ
WPF2MZ
WUL-20DB
WLL-40DB
CLN-25DB
SV5GZ SF1
RC5GZ SF1/RF5

Sets window start frequency 1 MHz.

Sets window stop frequency to 2 MHz.

Sets window upper level to -20 dBm (if units are set to dBm).
Sets window lower level to -40 dBm (if units are set to dBm).
Sets CAL level to -25 dBm (if units are set to dBm),

Saves channel 5 (SF1 represents softkey No.1).

Recalls channel 5 (Normal/Fast mode).

el alats
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7.1 Qutline of Split-Screen (2 Sections) Function

7. SPLIT-SCREEN (2 SECTIONS) FUNCTION

7.1 QOutline of Split-Screen (2 Sections) Function

R3265A/3271A Series provide various display modes by dividing a single screen into iwo screens
{top- and botiom-screen) to display two traces, and make an easy operation for analyzing signals.

{1} Display-mode function
AB

Displays the trace A 1o the top screen and the trace B to the bottom screen.

This function is used for analyzing the data in the normal frequency domain and the TIME
domain,

(Later, the section A or B of the screen is described; "A" for top section of the screen, "B"
for bottom section.

ZO0OM/F-domain

In each frequency domain of trace A or B, this function enables to display a wide span on the
section B and a zoomed window on the section A,

TIME-domain/F-domain

This function enables to display a frequency domain on the section B and a TIME-domain
display of cursor position on the section A.

GATED SWEEP/TIME-domain

This function enables to display a TIME-domain waveform on the section B and a GATED
SWEEP waveform on the section A.

DELAYED SWEEP/TIME-domain

This function enables {o display a TIME-domain waveform on the section B and a DELAYED-
SWEEP waveform on the section A.

7-1 Jan 20/84
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7.1 Qutline of Split-Screen (2 Sections) Funciion

{2) Softmenu

A or B
e o L“‘""‘"‘"“ﬂ
o MULTI : During split-screen mode, this menu is display on the following softkeys
i SCREEN | cther than the A or B key so that the screen can be changed easily to
3“""“’""7""""‘"% the split-scraen menu.
3
i
| CENTER FREQ FREQ SPAN START STOP REF LEVEL
E = AT
1
““““““““““ =
A/B 1 Use this softkey to enter into the A/B mode.
__________ .
i
i
mmmmmmmmmm “ 4
ZOOM/ | Use this softkey to enter into the ZOOM/F-domain mode.
F-domain !
__________ wad
!
;_ __________ . s
! T-domain/ ! Use this softkey fo enter into the T-domain / F-domain
! F-domain !  mode.
EL, mmmmmmmmmm £
1
i* ““““““““““ o S - ) . ' :
i GATED | Use this softkey to enter into the GATED SWEEP mode.
I SWEEP |
Jo e e con o e o o e m o
1
i
DELAVED | Use this softkey 10 enter into the DELAYED SWEEF mode.
' SWEEP |
b e s b s e E

-
MENU LOCK |  Select "ON" or "OFF" to keep the currently displayed

ON/OFF | menu {ON) or not keep it {OFF) when pressing the trace A
prom e 4 or B key. :
i.
i NORMAL | Lisg this softkey to cancel the split-screen mode then
i SCREEN |  return to the normal dispiay mode {full screen).

mmmmmmmmmmm

in this case, active trace is retumed to a full scresn

(LED that is lit on the oA o | B key).

7 b e v A
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7.2 A/B Mode

7.2 A/B Mode

This mode enables to individually display the trace A on the top section, and the trace B on the
bottom section at the same time.

All the parameters other than the frace modes (WRITE, VIEW, MAX, AV, etc.) and the detectors
{POSI-NEGA, POSI, NEGA, SAMPLE) are commonly used for the section A or B.

The display fine and the measuring window are available for the section A only. Marker is displayed
on the both sections, however, the number of the marker is same as a full screen and the data is
displayed on the section A,

To set up the parameter of the section A, make the section A to be active by pressing the 5 A

key then perform the normal operation.

Likely, perform the operation for the section B.

In case of A/B mode, only the trace mode and detector mode can be set individually in the section A
or B. For marker, an active marker can move between the trace A and the {race B by pressing the A
or B key each time.

MATE SER
REF 9.0 B MI16 @ A writelave B_writedmay
188/ [ -
B S Wb
Wy oy
F-domain
- T-domain/
sk F-donain
SV 50 ms  CEVIER 400000 WG PIWW oo
%&B?'@ & . - e BELAVED
< MEND LK
, B |
REF 30 iz o MR
Wb 3 e . SoREEN
SEP 58 s CENTER 900,000 'z SPAN 2,008 MHz

Figure 7 - 1 A/B Mode

b gite ] I AMIN A



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.2 A/B Mode

{1) Measurement example of A/B mode

Figure 7-2 shows a measurement waveform in a full screen.

4172
REF -12.2 dbn ATT 14 48 Asrite B blank
1848/ T
A
CENTER .
820,000 MEz - HE
: BLANK
...... 4
MAX H9LD
4
A¥G
5
R L R | /A il IS,
- LER]]
e
iy Khiz BERE NEXT HEL
50 ps ! : :
CEXTER 820,900 iz SPAN 5,08 MBz
Figure 7 - 2 Fuil-Screen Display
o 4 e ——— |
= v MULTI : ! A/B !
@ By pressing the keys in order [~ A | SCREEN }and] ', the screen
b o o s e i s o e wf B vm e e o wk
is changed as shown in Figure 7-3.
KULIT SR PRREAS
REF -10.8 @Ba ATNE Awrite §write REF -13.0 &= sTied Asrite Bwritelnan
10d/ e T 18/ . TOTAL PORER| AV
575,
IR DR - - 0 T 5.8 dy
o ;"{;;j::};;:,;}‘ S tm B T
RO 30 ke ¥ F-domain i, ' o
B 3 i 30 o ﬁﬁ%ﬁmﬁﬁ" g

WS (DU G0 L
REF -19.3:&&! . o
1/ [t

ReE 0 ot LR v ;
YRR Wite T _ E
SBP B0 g TONTER 820 80 IR SN .08 i

SKF Shps  CENTEN 20,008 Wi
REF -16.0 g S
Tod/

Reb 3 Kz FELLRY

VBF 368 kifz
SEP 58 ms

Figurs 7 - 3 Split-Screen Display (A/8 Mode)

Figure 7 - 4 Measurement Screen in A/B Mode
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7.2 A/B Mode

@ Press the keys as follows:

{from the screen state of Figure 7-3)

o e e e 1
' MAX HOLD ! M. W
1 i
A | B CISBHET | | 0
Bv e oo o st e ot o o o -
L Ty —— | I TR QST T e e "
U © NEXT |1 POWER || TOTALPWR |
FSHIFT 3 | ! MENU ! MEAS !l ON/OFF |
B s s o b b o e e o o U wd e e oo w

The screen displays the trace B for MAX HOLD, and the trace A for total power
measurement as shown in Figure 7-4.

7-R Aan onios
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7.3 ZO0M/F-clomain Mode

7.3 ZOOM/F-domain Mode

in each frequency domain of trace A or B, this function enables to display a wide span on the section

B and a zoomed window on the section A

By observing a wide frequency range, use this mode 1o zoom/analyze any signal in that area.

To set up the parameter of the section A, make the section A to be active by pressing the A

key then perform the normal operation.
Likely, perform the operation for the section B,

In this case, LED on the A or B key lights for an active trace (enable 1o set).
For the contents of setup parameter and function are commonly used (except the following).

Enable to setup (section A or B individually)

CENTER, SPAN, and START/STOP frequency
RBW, VBW, and SWEEP TIME
HEF level, dB/div, LOG/LIN scale, and level unit

® ® B &

Enable to setup {section A only)

Trace mode, Trigger mode, Detector mode, and QP mode

MLLTE SR

B

® Display line and Measuring WINDOW
® Marker and marker related functions {Sound, OBW, ADJ, POWER MEAS, etc.)
e Dummy analog display
e DIGITALF

REF 8.9 d@Bn AT 49 &8 Asrite Barite

1eds/ T VIRKER

..... o 200 Wiz
WR e : LN N T E—
800 iz i B

RBY 3z
VEY 3 Wz

S¥P 50 ms  CENIER 896 Mz

REF 8.9 éfa
16/

REV 3 Mz IBH
VY 3 iz

P 1,000 e .

B DN LK

SHP 408 ms CINTER 13,230 oz

SPAN 28,59 diz

B T-comain/

oef
F-domain

DELAYED
SHEEP

/45

SR
SCREEN

Figure 7 - 5 ZOOM/F-dornain Mods
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7.3 ZOOM/F-domain Mode
{1) ZOOM/F-domain Softmenu
= = MULTI |
A ar B j—-»i SCREEN |
uuuuuuuuuu wl

ZOOM

Selecting POSI with modifying the data, changes the
frequency pasition of the window on the section B, and
also changes the center frequency on the section A
simultanecusly.

Modifying the data with selecting WID changes the span of
the section A due to increase/decrease the window width.
In reverse, directly changing the center frequency and
span of the section A, the window is changed according 0
that setting .

Use this softkey to move the center of window to the peak
level position of the section B.

Use this softkey to move the center of window 10 the next
peak level position of the section B.

Use this softkey to move the window to the right-direction
peak from the peak of window position of the section B.

Use this softkey to move the window 1o the left-direction
peak from the peak of window position of the section B.

# When setting the window width to 0 Hz, the R3265A/3271A automatically changes the
mode to TIME-domain/F-domain rmode. In case of other than 0 Hz, the R3285A/3271A
changes the mode to ZOOM/F-domain mode.

The peak search operation in NEXT WDO/RIGHT WDO/LEFT WDO uses the set value of

AX/AY including NEXT peak function of marker (refer to "(2) AX/AY Setup” of "5.3.2
Peak Search". Thera is no search condition other than AX/AY.

in case of RIGHT or LEFT operation, be sure 1o reduce the noise width minimum or
increase the AY setup vaiue maximum {example: 100) due to search the noise.

7-7 Jan 20/94
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7.3 Z00M/F-domain Mode

CAUTION

The following functions cannot be operated in ZOOM/F-domain mode.
e LOG SPAN
# Manual SWEEP and Window SWEEP
® ADJ graph
& GMDSS measurement
® Modulation accuracy measurement (R3541)

(1) Measurement example of ZOOM/F-domain mode

Figure 7-6 shows a measurement waveform example in a full screen.

A2
}fEFr?@.G din ATT 38 43 A yrite Bblank
1¢ds/ T
A
VIEY
ES
BLANK
_____ o
...... { f . . P, ‘ . ‘Lii"\ HOiB
! 3 | ; 4
..... . I SO O N
T 4
b ! :
{90 ihz ALTL
CBY SCRFEN
5 |
S§p : NENT MEAL
489 ms
START § Hz STop 208.8 MHz

Figure 7 - 6 Full-Screen Display (ZOOM/F-domain Mode)

rmm e e T E T e e e =
= P MULTE | ZoOMmY |

@ Press the keys A |} SCREEN ! F-domain ! in that order to change the
| P —— od Bt v rm o e i o o

screen (see Figure 7-7).
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R3265A / 327 1A SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL
7.3 Z00OM/F-domain Mode
Pl REF
55%%83 s EER darite B write ?gﬂz?,ﬁ e TR (F Agrite Bavite
FOSLI:'H? - et e
e - A e
Mz& SR A b : mm:: ..... e \B”MH: . ! S AT o
SR rwwE SN W SR WIS E*E\Ff?BFﬂS
REF 2%;9&& ; - D e RH: zﬁ,efmﬂ : . e e e e vimieateatenn
i LEF1 :
1@/ e o 198/ ‘
. RETRS e
K192 o vy PR KA 1000t e S B WA PR 6 P SR SR SR P
StP i ns SERT O SRR W SiPd0dns STRT 0 Rz P W.E R
Figure 7 - 7 Split-Screen Display Figure 7 - 8 Measurement Screen in
{ZOOM/F-domain Mode) ZOOM/F-domain Mode
@ From the screen state of Figure 7-7
““““““““““ “t
I ZOOM !
Press the keys] POSIWID || 5 MHz | in that order 10 set the window width.
b e e e e e ol

e T
: PEAK : ; RIGHT § 1 RIGHT !
@ Pressthekeys! WDO ! wpo !!

, s
window position:

@ Press the keys in the following order:

e
= I ALL AUTO !
A TN ' | REFLEVEL 0 dBm

and then the screen is changed (see Figure 7-8).

Press the |~ B key to make the section B 1o be active, and then press the

' NORMAL
! SCREEN

o return to the normal screen (see Figure 7-6).
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R3265A / 32714 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.4 TiME-demain/F-domain Mode

7.4 TIME-domain/F-domain Mode

This function enables to display a frequency domain on the section B and a TIME-domain display of
cursor pasition on the section A,

By observing a wide frequency range, use this mode 1o analyze any time-axis in that area. The cursor
displayed in the section B indicates that the the window width is set to 0 Hz in the ZOOM/F-domain
mode.

Parameter setup condition, restriction, and operation method of window are all the same as ZOOM/F-
domain mode.

MLTT SR
AEF 9.2 dBa IR Asrite Barite
188/ e
L . %l;.IéKER T-donain7
RBE 3l 088 ms | F-damain
W 3 -31.84 dBn e
NP 0ps  CENTER T O000ET G FEOR o
REF 0.0 g T
188/ . T . ‘ . SEEP

MR Lk
VIR
\ORWAL

e , B e R
P Sms NI 1000 SN T30

Figure 7 - 9 TIME-domain/F-domain Mode

7-10 Jan 2n/Q4



R3265A / 3271A SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.4 TIME-domain/F-domain Mode

M

Measurement example of TIME-domain/F-domain mode

Figure 7-10 shows a measurement waveform example in a full screen,

11
REF 0.¢ dBn ATIT 10 4B Awrite B blank B
1948/ i
4
CENTER . S . R
= Nryom

LD
: 3

§ LI
SCREEN

TONENT MENL

CENTER 1,000 GHz

SPan 1.800 (Hz

Figure 7 - 10 Full-Screen Display
(TIME-domain/F-domain Mode)

Ea i
= I MULT i 1 T-dornain/ |
1 11 : i
@ Press the keys I A |1 SCREEN 11 Fdomain in that order to change the
mmmmmmmmmmmmmmmmmmmm -t
screen (see Figure 7-7).
Ty PIR MEAS
REF .0 B ATied A yrite Bowrite 5} 2.8 din AT 19 dp Asrite Bize
B/ T o/ e 55
PISI/ATR THES
........ - .
e et MG PHER
foms BifF
D -29.9 dbe e Wﬁ% m}ﬁg
FB8 3 W : RES 3 8tz 2
Y S - : . W we e e LR —
SP Sas  CENTER 1200000000 R PR ER P 0 mg  CENIER 100000000 O S T
?EF@.%dﬂm - S Y e RE}'%.@[BE E
108/ : 10/ ‘
M T T T ——
00 (e
ROR 3 PR . REF 3 iz i RETLRY
S | B 3 oA
S B3 ns  CTNTER 0. O00 G T 00 ok SiP 50 ms  CENTER 1,000 iz SEN 1AW

Figure 7 - 11 Split-Screen Display
{TIME-domain/F-domain Mode)

Figure 7 - 12 Measurement Screen in
TiME-domain/F-domain Mode
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7.4 TiIME-domain/F-domain Mode

@ From the screen state of Figure 7-11

Press the keys in the following order:

[t b
! SWP !
]
A cPL | I 0 ms
o e e o o o e K|
and then press the keys in the following order:
o e —————— U e e v TEOFTTT TR R L i
. INEXTMENU || POWER | ! AVG POWER !
SSHIET (| 3 | 'l MEAS 1! ONOFF !
e v o e e o - 6 J U L im e e - —— of

An averaging power measurement can be performed on the section A by observing the

frequency domain.

! NORMAL !
section B to be active, and then press the | SCREEN |
(see Figure 7-10}. -

B

key to make the

tc return to the normal screen
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7.5 GATED/TIME-domain Mode

This function enables to display a TIME-domain waveform on the section B and a GATED SWEEP on
the section A.

The GATED SWEEP waveform can be observed simultaneously with TIME domain waveform so that
the burst waveform analysis can be performed effectively.

To set up the parameter of the section A, make the section A to be active by pressing the A

key then perform the normal operation.
Likely, perform the operation for the section B,

in this case, LED on the A or B key lights for an active trace (enable to set).
The following indicates the restriction of pararneter setup condition.

Enable to setup (section A or B individually)

CENTER, SPAN, and START/STQOP frequency

SWEEP TIME

REF level, dB/div, LOG/LIN scale, and level unit

Trace mode, Trigger mode, Detector mode, and QP mode

Enable to setup (section A only)

® Display line and Measuring WINDOW
® Marker and marker related functions

Enable to setup (section A or B commonly)
® RBW, VBW and other than above
(1) GATED SWEEP function

GATED SWEEP can be generated with generating any gate signal from the trigger signal
source internally.

The trigger signal source in the frequency domain analysis uses the external trigger input, the
gate input, and the IF DETECTOR trigger. In case of TIME domain, uses the external trigger
input, the gate input, the VIDEOQ trigger, the TV-V trigger, and the IF DETECTOR.

External trigger terminal R3085A/3271A
of Hear Panel

Trigger signal (TTL ievel)
synchronized with input signal INPUT

Signal source

¢l

Figure 7 - 13 Connecting the GATED SWEEP
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7.5 GATED/TIME-domain Mode

Figure 7-14 {full-screen mode) shows the waveform measured on the normal full-screen mode
without GATED SWEEP.

Figure 7-15 (split-screen mode) shows the TIME domain waveform on the section B, the
normal waveform on the section A (GATED SWEEP OFF).

The window is displayed on the TIME domain waveform of the section B. Move the window
to the destination area to be gated and then select the trigger source by SOURCE EXT/INT.

s o v ST 142
) L R TF 9.9 @ Fil] Asrite 8 price
REF 0,5 4 417 1 i
o (M i Bblak o T B SR
a7 et BT
R—— R
HHa
R L i T
\aﬂ H gﬁz ¥ S {rRdp Y G ]
SFThs PR K
R
36 0.0 s [
i/ o
bk [
i e g e gl 0 T 7l
(WO e 1 =
S | 11111 R S
swk © AR abaidy | e %B—“‘M S S S e T S T ke F
o5 X W O AL TSI
CENTER 20,8343 ¥z SPAY 590 KEiz

Figure 7 - 14 Full-Screen Display

Figure 7 - 15 Splii-Screen Display
(GATED SWEEP OFF)

(GATED SWEEP OFF)

Figure 7-18 (split-screen mode) shows the TIME domain waveform on the section B, the
normal waveform on the section A,

Figure 7-17 ({full-screen mode) shows the waveform displayed on the normal full-screen with
GATED SWEEP ON.

A R : wn
mﬁ-mm AL1e & Awite b ite RET 6.9 dbe ATT 10 45 Arite B alak
S e . SARCE 1948/ Fi
R |
. SR |
iy} *
Bk T
S | ity
Wil EREROHE TGN
REF 0.8 ;zﬁ - B IR R g
Teds/ i SIS S B F
GIERSL [ e e
H REE
13w | SOREEY, 1 kHz
: ' LB,
) i S 1 khe
M T
AESas  TENER 8. BT W S e CENTER B20.0343 WHz §P3% 508 Kz

Figure 7 - 16 Split-Screen Display Figure 7 - 17 Full-Screen Display
(GATED SWEEP ON) (GATED SWEEP ON)
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7.5 GATED/TIME-domain Mode
(2} GATED SWEEP Softmenu
e o e v s w—sn—0—- b |
= - EoMULTE !
A or B (! SCREEN }
i -1
T
| GATED |
| SWEEP !
L D -
1 SOURCE | Use this softkey to set GATE signal scurce to EXT (sse
| EXT P D)
Jro e e e Femmmm - |
| ! EXTTRIG | Use this softkey to switch the external
! H | trigger input.
[ - -
i S .
; i GATEIN | Use this softkey to switch the gate input.
] i i
i e H
: ;
"""""""""" "1
3 i SLOPE | Use this softkey to select the polarity of the
? i - | trigger signal,
i
b
1 SOURCE | Use this softkey to set the GATE signal source to INT (see
LOINT D D).
o e

...E,..
VFREE RUN | Use this softkey 1o set the FREE RUN
f | (default setting).

F

i

I VIDEC | Use this softkey to set the VIDEOQ trigger.
! i

I i

TV-V I Use this softkey to set the TV-V trigger.
I
I

5

I

|

1

I

i

i

"

' =1
i IFDET | Use this softkey to set the IF DETECTOR
] |
f

b

I

]

i

i

[

1

THRUAPF trigger.
uuuuuuuuuu ]
IFMONIT | Use this softkey to display the IF monitor
ON/OFF | signal at the IF DET trigger.
__________ o
e -1
i SLOPE | Use this softkey to select the polarity of the
! - i trigger signal.
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7.5 GATED/TIME-domain Mode

GATE i Use this softkey 1o set the window position (see @).
POSI |
e o o e s i s K
S — -
GATE i Use this softkey to set the window width (see @).
WIDTH |
___________ ot
P 4
GATED SWP | Use this softkey to switch the GATED SWEEP ON/QFF
ON/OFF | (see @).
mmmmmmmmmmm wl
e ,
Y FULL . Use this softkey to display the waveform of the section A
i SCREEN | (when GATED SWEEP ON) using the full screen.
Bt o o e wk
H
| GATED | Use this softkey fo cancel the GATED SWEEP mode and
| OFF i then return to the normal full-screen display.
Be i s s o0 ot o mm e e o
' SOURCE | | SOURCE !
@ Press the keys in the order ! EXT b, INT !
Bu r ot i e o e s wl L o e st ot o o -

Enables to set the GATE signal source for the TIME domain waveform of the trace B.

In case of SOURCE INT, GATE signal is defined as trigger signal (VIDEO trigger signal for
VIDEQ, TV-V trigger signal for TV-V, and IF monitor signal for IF DET).

Perform each adjustment for the trigger level (left arrow of the screen) and the polality of
the trigger signal {raise: +). However, fix the polality of GATE input to " +".

LPF is set by IF DET trigger, and the THRU can be set by passing through LOW PASS
filter. The LPF can be used if much noise factor is generated.

When the IF MONITOR is set to ON in IF DET trigger, IF monitor signal is displayed.

When the IF MONITOR is set to OFF, the input signal is displayed by IF DET trigger.

Note: @ Frequency domain cannot be analyzed in VIDEQ trigger and TV-V trigger.

® SPAN & MHz or more cannot be used for analyzing the frequency domain in IF
DET trigger.

® Trigger selection by pressing the keys | MENU | -»! TRIG E , enables to

set for the GATED SWEEP waveform of the trace A.
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7.5 GATED/TIME-domain Mode
A - prrmm e ————— A
® Pross the keys in the order ! GATE b, | GATE I
L poOSl ! ! WIDTH |
e = 2 f

Enables to change the window position and width. Move the window to the destination
area to be gated on the TIME domain waveform of trace B. The resolution can be set with
a unit of 100 ns according to SWEEP TIME.

GATE POSI

Enables 1o move the window fixed to left/right direction.
The setting range is from 300 ns to 100 ms. (default value: 300 ns)

GATE WIDTH

Enables to increase/decrease the width from the center of the window position.
The setting range is from 100 ns to 1.5 sec. (default value: 1 us)
Set the TRACE DET to the SAMPLE when using the window width of 10 us or less.

Note: ® The window can be displayed when the trace B is set to zero span.

& The setting of data displayed can be performed, even if that data is out of the
screen.

| ON/OFF
IS G o o
ON : The area that is set by the window is gated and then the GATED SWEEP is set to

ON.
During ON condition, the burst waveform of the trace A can be analyzed
simultaneously.
The setting of the trigger level {—) and the polality (+/-) of trigger signal are
fixed.

QFF : Sets the GATED SWEEP to OFF.
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(8) Measurement example of GATED/TIME-domain mode

Figure 7-18 shows a measurement waveform in a full screen.

REF 8.8 dBn

Agrite B blank

18dp/

¥

oty

1 kiiz
S¥P
§0¢ ms

ATT 10 d8

G b ]

CENTER 8208.0343 ¥Hz

SPAN 200.9 kHz

WL

TR MR

MY HOLD
A
AVG

4

SCREEN

Figure 7 - 18 Full-Screen Display

@ The screen (see Figure 7-19) is displayed by pressing the keys in order

oA

| i |

@ Press the keys in order
and set ta EXT trigger.

@ Press the keys as follows:

HE

and adjust the

TMULTI 1D GaTED
SCREEN || SWEEP .
__________ o T |
| SOURCE ! EXT TRIG
POBXT
Lo o i P U, <+
o o e e e "
L Swp !
cPL ! is KHz
b e ot e e e s wd
g e e e oo s e e
i GATE | | GATE
i POSIi land | WIDTH

7-18

i
H
i from the state (see Figure 7-189),

Jdan 2n/Q4
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i
i
. key after moving the window to the destination area to be gated,

the screen {see Figure 7-20)} will be displayed.

A
= i GATE :
Select the A key to make active and then press the ! OFF 1, the screen
S — d
wilt return to the previous screen (see Figure 7-18).
) ) ATED 172 GATED 172
51155@%9 da AT 18 B Asrite B grite B 9.8 @ NETE A write Bwite
e |
fmeet | SARCE 5
H . - GHIE GATE
LA T FE PEs1
¥ 1 i PO i AN ! .
?;Wﬁ'ke'&ns " B0 M . o
TS !
SO U U O Y 3 5 O 5 S 1 MY [P
REF 2.6 din i b g ATE REF 9.0 Sn
iy } ik WL R N iy |
b i AL T O O O O 0 OO O S S A 1 [OOSR aoeston i :
Vodoo b g g g GATE BT
il‘ 5 1§ T S&]E]E\‘
Lood hodte bofe bbbl 35 E i
A O o ¢ GUED ot GATED
RBE 1 kiiz E’J -] ! ,E.... 1% OFF SO SO J\; QEF
B0 000 m5 (TR G200 W SRR

Figure 7 - 18 Split-Screen Display
(GATED/TIME-domain Mode)

7-1Q

Figure 7 - 20 Measurement Screen in
GATED/TIME-domain Mode
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7.6 DELAYED/TIME-domain Mode

This function enables to display a TIME-domain waveform on the section B and a DELAYED SWEEP
on the section A

The DELAYED SWEEP waveform can be cbserved simultanecusly with an original TIME domain
waveform. Therefore, it is effectively for analyzing the signal (rise/fall)

]
To set up the parameter of the section A, make the section A to be active by prassing the A

kéy then perform the normal operation.

Likely, perform the operation for the section B,

In this case, LED on the A or B key lights for an active trace (enable to set).
The following indicates the restriction of parameter setup condition,

Enable to setup (section A or B individually)

® SWEEP TIME
& REF level, dB/div, LOG/LIN scala, and level unit
& Trace mode, Detecior mode, and QP mode

Enable to setup {section A only)

@ Display line and Measuring WINDOW
® Marker and marker related functions

Enable to setup {section A or B commonly)

CENTER, SPAN, START/STOP frequency
RBW, VBW and other than above

Trigger mode (trigger level, +/-)

Other than above

(1) GATED SWEEP function

® & & &

TIME domain waveform can be observed after any time from the trigger signal source.
Trigger signal source uses the VIDEO trigger, the TV-V trigger, and the external trigger input.

External trigger terminal p3ogsA/3271A
of Rear Panel

Trigger signal (TTL level)
synchronized with input signal INPUT

Signal scurce

X
il

Figure 7 - 21 DELAYED SWEEP Connection Diagram

7.0 fan 21/GA
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7.6 DELAYED/TIME-demain Mode

Figure 7-22 {full-screen mode) shows the waveform measured on the normal full-screen mode
without DELAYED SWEEP.

Figure 7-23 (split-screen mode) shows the original TIME domain waveform on the section B,
and the waveform (DELAYED SWEEP OFF) on the section A,

The window is displayed on the section B. Move the window to the destination area to be
zoomed and then select the trigger source.

P DELAY 142
KLIE SR . .
REF 0.6 dba T 10 g6 Ablak G R0 B ML & Awite dsvite
T : eiebialb, s I T _
.................. ! v SRR IR “
e e ! S Qti_i‘\)
Fedomain ! [ERS SRR R B T%ML .....
] T-duﬁ&;n/ B R PELAY
-doas P T
3 i P—(iﬂmam ¥ ) " m o S STEE’SIZ‘
; : ; : GATED SWF S0 s CENTER £20. 200000 Wz SPAN Q) He -
= Y Sl S T 1772 00 A S Nasannt -l
A L S R S I RURRRey . mn "
, . e Py . . R ‘ . F}t\.}\ S§F
|- | ] L
g | e LT S ‘ | R
199 kilz| gi, LK £ N U
o FATE R e e B S —
120 &z L 100 Ui : BEL&Y
CENTER 820,308000 WHz SPAK © A2 SESms (EVIER E20.20500 W TR T
Figure 7 - 22 Full-Screen Display Figure 7 - 283 Split-Screen Display
(DELAYED SWEEP OFF) (DELAYED SWEEP OFF)

Figure 7-24 shows the DELAYED SWEEP ON condition.
The zoomed waveform in the window is displayed on the section A.

Figure 7-25 shows the waveform with the DELAYED SWEEP ON condition on the normal full-
screen,

R4 8.0 AT gartte brite L -. e 172
! : \ e ST 18 BT REF 0.8 dB ATT 12 g :
N N ST Y ? o ite Bblark
| S RKER
. . ! .3
- KR 2049 dw
e 26,58 meloo o & S
o ) PELAY ' B A O TN By T ......
- S X GNTER
T e LA e l it
S Llms CONTOR O, N ‘ TRI R %SE o i 516 R
: : - T - iy i
MEO.0 g | T i : - }
TRAY ST
pELay T [t : e : T R I
%.80 s e S?gé’g\, &%’a L7 AN SN SR UUN SUUVE PN SR @8 DoRs
SRR IS USRS A SN SR S ¥EE Poob
R S o s R I | :
uhi AR s _ ST ey
P S ms  CENTER B2 B0A000 Wi BEN CENTER 820000000 MHz SPAN 8 He
Figure 7 - 24 Split-Screen Dispiay Figure 7 - 25 Full-Screen Display
(DELAYED SWEEP ON) {DELAYED SWEEP ON)
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(2) DELAYED SWEEP Softmenu
T e e e - "
- _ PoMuLTE !
A or B fp—» SCREEN !
fo e e e e s e 4
T
| DELAYED !
| SWEEP |
b e e e e -
' TRIG i Use this softkey to set the trigger mode (see @).
11 4
— | —— |
: | VIDEC | Use this softkey 1o set the VIDEQ trigger.
I 1 i
: S ;
i ]
“““““““““““ 3
i TV-V | Use this softkey to set the TV-V trigger.
i
R R |
]
i o)
! EXT i Use this softkey to set the external trigger.
: ;
T L i
! S
i i SLOPE | Use this softkey to select the polarity of the
" ! +/ - i trigger signal.
] Fr e o e e i s e o
L
““““““““““ -
DELAY | Use this softkey to set the window DELAY time (see @).
TIME |
__________ wk
L e
i DELAY | Use this softkey to set the window width (see @).
| SWP TIME |
B o ot e e o e a
S —— .
STEP SIZE | Use this softkey to set the step size of window DELAY
AUTOMNL | time (ses ®).
___________ =
oo “t
DELAY SWP | Use this softkey to select the DELAYED SWEEP ON/OFF
ON/OFF | (see @).
uuuuuuuuuuu =
o e .
: FULL | Use this softkey to display the waveform of the section A
| SCREEN | (when DELAYED SWEEP ON} on the full screen.
i __________ J
““““““““““ “1
| DELAY | Use this softkey to cancel the DELAY SWEEP mode and
: CFF | then return to the normal full-screen display.
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7.6 DELAYED/TIME-domain Mode

@ Press the{ TRIG | key.

Selects any one of triggers (VIDED, TV-V, EXT),
Adjusts/triggers the trigger level (upper-left arrow (=) of screen) and the polarity (leading
edge: +) of trigger signal. The trigger can be set to the both traces (A, B).

@ Press the keys in order{ DELAY ! DELAY 1;
¢ TIME ! SWP TIME |

Enables to change the delay time and width of the window. Move the window to the
destination area to be zoomed on TIME domain waveform of the trace B.

DELAY TIME

Enables to move the window width fixed to left/right direction.

The setting of resolution according to SWEEP TIME, can be specified up to 100 ns using
numeric key.

The setting range is from 200 ns to 1.5 sec. (default value; 200 ns)

DELAY SWP TIME

Enables to increase/decrease the window width (right-side fine only) with keeping the
DELAY TIME fixed.

Resolution is same as SWEEP TIME.

The setting range is from 50 us to 1000 sac.

Note: e The window can he displayed when the trace B is set to zero span.

e The setting of data displayed can be performed, even if that data is out of the
scraen.

® Press the | STEP SIZE ikey.
| AUTOMNL !

Enables to set the step size when moving the DELAY TIME of window using the step key.
AUTO: 110 (one-tenth) of SWEEP TIME automatically

MNL : Manual setting from 100 ns to 1 sec.
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7.8 DELAYED/TIME-domain Mode

__________ -
1
i

i ONOFF |

ON : Triggers from DELAY TIME of window, and the window width is set to SWEEP
TIME to display the waveform zoomed of the window on the trace A.
When "ON" is selected, enables to simultaneously analyze the DELAYED SWEEP
waveform on the trace A with changing the window setting.

OFF : Sets the DELAYED SWEEP to OFF.
{3) Measurement example of DELAYED/TIME-domain mode

Figure 7-26 shows a measurement waveform in full-screen display.

RIG
IfEF 8.9 dbm ATT 18 d3 Awrite Boblank
tedss oo p—— - [FREE TR
LU

e
e
‘ - R 2
CENTER 828.008000 MHz SPAN 9 Hz
Figure 7 - 26 Full-Screen Display
@ Press the keys in the following order:
[T v —————— S S ] T TR e e SF T —————
- v MULTI I DELAYED ! TRIG o VIDEO ]
A |l SCREEN |!| SwEeep !! ' !
% 2 ad B sy i ot o o o o e U od
and then the screen (see Figure 7-27) will be displayed. {In this case, adjust the trigger
level.)
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. DELEY 372 DELSY 172
REF 0.4 dBe ‘ AIied Amrite B write REF 2.6 s AilE @ _Agrite Bwite
0/ s ’—r % mG 1B/ : e : rﬁm TR
: i | B S - ’LEEAY '7 S
. T .
SE e R ON R SR
. 106/ A
we e . B s o o e s e i
%1 A 148 SCREEN
| e R ; by
T Sons  TERTER SH.0WW0 WG _ TR R o 0 TR
Figure 7 - 27 Split-Screen Display Figure 7 - 28 Measurement Screen in
(DELAYED/TIME-domain Mode) DELAYED/TIME-domain Mode
. ) FmmT=TTm s ST e v - A .
@ Pressthekeysinorder ! DELAY || DELAY ! from the screen state (see Figure
! TIME 11 SWP TIME !
b e e e e e o o e | S — o

[
displayed.

The window can be moved when DELAY SWEEP is set to ON, therefore, fine adjustment
can be performed. '

Press the B key to make the section B to be active, and then press the

key to return to the normal screen (see Figure 7-26).
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7.7 GPIB Programming Exampies

7.7

GPIB Programming Examples(HP300 Series)

(1) A’B Mode

40

END

10 OUTPUT 708;"CFBOOMZ; SP1QMI"
20 OUTPUT 708;"MLTSCR AB"
30 QUTPUT 708;"BMAX; AAVG"

' Bets the CENTER and SPAN.
'Bets the A/B mode.
'Selects the MAX HOLD for the trace B,and the AVG for the trace B.

(2) Z00M/F-domain Mode

10
20
30
40
50
60
70
80

QUTPUT
QUTPUT
ouUTPYT
QUTPUT
OUTPUT
QUTPUT
QUTPUT
END

708;"FAOMZ; FB20O0MZ; RBIOOKZ; VBIOKZ® ' Sets the star¥stop frequencise,and RBM.

708; "MLTSCR ZOOM™

708;"Z00M WID BMZI"

708;"Z00M HI; Z0OM NR: ZOOM HNR®
708B;"TA; AL; RE-20DB"

18,718

708;"PS; CHO"

" Seis the ZOOM mode.

' Seis the window width,

' Moves the window to the PEAK,RIGHT, RIGHT in order.

'Selects the aLL AUTC (GPL of the section A)then sets the Rer level.
'Executes the single SWEEP once.

'Executes the peak search,then seis the counter ON.

{3y Z00M/TIME-domain Mode

10
29
30
40
50
60
70

OUTRUT
ouTPUT
OUTRUT
QUTPUT
OUTRUT
ouTRUT
END

108;"CFiGZ; SP1.8GZ"
708; "MLTSCR ZOOM"
708;"L00M WID oHZ”
708, "Z00M HI"
708;"Th; SWioms"
708; "PWAVG ON"

*Sets the CENTER and SPAN.

"Sets the ZOOM mode.

' Sets the windou width 1o 0 HZ

' Moves the window fo the PEAK.

'Sets the SWEEP time of the section A,

'Sets the averaging powsr measurement to ON.

{4) GATED/TIME-domain Mode(See Note below)

10
20
a0
49
50
§0

QUTPUT 708;"CFB20MZ; SP200KZ; RBiKZ: VBIKZ" ' Sets the CENTER,SPAN,RBW,and VBW,
QUTPUT 708:"EXT GT" 'Sets the GATE signal source to EXT(external).
QUTPUT 708;"TB; SW5H50MS" " Bets the SWEEP fime of the section B.

QUTPUT 708;"GTWID 4MS; GTPOS 2M3s" 'Sets the GATE width and position.

OUTPUT T708;"6TSWP ON" 'Sets the GATED SWEEP o ON.

END

Note: For the sample programs (4).the full-screen display is set during a GPIB operation.

7-2R Aan N7
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7.7 GPIB Programming Examples

{5) DELAYED/TIME-domain Mode{See Note below)

10
20
30
40
50
60

OUTPUT 708;"VIDED DLY"

QUTPUT 708;"TRBOHZ"

QUTPUT 708;"DLYTIM 7MS; DLYSWTIM 1MS"
QUTPUT 708;"DLYSWP ON"

END

OUTPUT 708;"CFB20MZ; SPOKZ; RB1OKZ; VB1GKZI”

'Sets the CENTER,SPAN,RBW,and VBW.
' Select the VIDEO trigger.

* Sets the trigger level 10 80%.

' Sets the DELAY time and width.

'Sets the DELAYED SWEEP to ON.

Note: For the sample programs {5),the full-screen display is set during a GPIB operation.

-
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8. TROUBLESHOOTING

8. TROUBLESHOOTING

This chapter to diagnose and solve any problems you may have with your analyzer.
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8.1 inspection and Disunosis

8.1 Inspection and Diagnosis

If you have problems with your analyzer, use the table below to find the problem” and possible
solution. If the solutions don’t solve the problem, contact ATCE or the nearest dealer or the sales and
support offices. The addresses and telephone numbers are listed at the end of this manual.You will be

charged for all repairs done by our engineers.

Condition Possible Cause

Solution

The power cabie is not
properly inserted in the
The systern cannot be | connector.

Turri the power switch off and
connect the power cable properly.

powered up. -
The power fuse is blown.

Heplace the power fuse. (See
paragraph 1.2.4-(2).)

The intensity volume is
set 100 low,
The sweep LED lamp is lit

Adjust the intensity using the
velume knob.

hut no waveform is

displayed on the screen. | ' Ne input cable or

connecior is not properly
connactad,

Connect the input cable and
connector properly.

The trigger is set to

Press the menu key and select

Single mode. FREE RUN,
The analyzer will not
sweep.

The LED famp Press the key A or B of TRACE
corresponding 10 key A or | and select WRITE.
Bis not it

The signal level is The AMPTD CAL has not | Perform calibration (See section

inaccurate. beern adjusted. 5.8).

The systern is sot to the
GPIB remote control
mode.

The keys do not function,

if & program is being execuled,
halt it and press the LCL key.
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9. THEQRY OF QPERATION

9. THEORY OF OPERATION

This section explains at the block level how the R3265A/3271A spectrum analyzer works.

-1 Jan 20/84
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8.7 Block Desceriptions

9.1 Block Descriptions

The R3265A/3271A mixes the input signal with a 21.4 MMz intermediate frequency (IF) signal. {The
input signal must be in the range from 100 Hz to 8 GHz for the R3265A, and in the range from 100
Hz to 26.5 GHz for the R3271A.) The signal is then filtered with a variable-resolution bandwidth 21.4
MHz IF filter. The detector detects the signal, and the signal is digitized and displaysd on the screen,

(1) Mixer Section
Input Frequencdies from 100 Hz 10 3.6 GHz

In the range from 100 Hz to 3.6 Gz, the input signal is fed through the input attenuator {which
can attenvate 0 to 70 dB in 10 dB steps) and into the first mixer, The signal then mixes with the
partial oscillation signal, which is synihesized by the YiG tuning oscillator operating at 4.2 GHz
to 7.8 GHz. This creates the first IF signal with a frequency of 4231.4 MHz,

The first IF signal passes through the low noise amplifier (LNA), then to the band pass filter
(BPF) to eliminate spurious signals generated by the first and second mixers. {Note that the
R3271A does not use the LNA))

From the band pass filter, the signal passes to the second mixer. There it mixes with a
3810 MHz signal from a phase-locked second partial oscillator, and converts into the second IF
signal with a frequency of 421.4 MHz.

Input Frequencies 3.5 GHz and Above

In the range of 3.5 GHz and above, the signal passes through the input attenuator to the
tracking filter (a YIG tuning filter), which operates synchronously with the spactrum analyzer
tuning frequency. This eliminates images and multiple response from the signal befors the
signal is fed into the first mixer.

The signal then passes into the first mixer and mixes with the synthesized partial oscillation
signal of 3.9 GHz to 8 GHz . This creates the 421.4 MHz IF signal.

This 421.4 MHz IF signal then passes through a bandpass filter (to sliminate the image
generated by the third mixer} and on to the third mixer, where it mixes with the partial oscillation
signal of 400 MHz to create the IF signal of 21.4 MHz. (The third partial oscillation signal of 400
MHz is generated by doubling the signal from the 200 MMz oscillator, which is phase-locked to
the 10 MHz referance oscillator.)
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8.1 Block Descriptions

(2) IF Section

The 21.4 MMz signal from the mixer section is fed into the IF filter, which has a variable
resolution bandwidth from 10 Hz to 3 MHz. The IF section contains a step ampiifier (with a 0.1
dB step) to determine the reference level.

The bandwidth filter consists of four stages of 21.4 MHz LC filters, and has a resolution of 300
kHz to 3 MHz. In the range from 100 kHz to 10 Hz, the 21.4 Mhz signal is converied fo a
frequency of 3.58 MHz and fed through the next IF filter. (The 1 kHz to 10 Hz IF filter consists
of four stages of crystal oscillators.) The signal is then converted back to a frequency of 21.4
Mz, :

(3) LOG A/D Section

After the IF section determines the signal’s resolution bandwidth, the signal is fed through the
logarithmic (LOG) amplifier, which provides a 100-dB dynamic range if the level is displayed in
decibels. if the level is to be displaved linearly, the signal passes through the linear amplifier
and on to the detector (DEC). After detection, the signal is digitized by the A/D converter. The
digital signal is then manipulated by a CPU and displayed on the screen.

9.3 Jan 20/94
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9.2 Block Diagram

9.2 Block Diagram
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10. SPECIFICATIONS

10. SPECIFICATIONS

This chapter describes the specifications and accessories for the R3265A/3271A SERIES.

10-1 Jan 26/94
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i8.7 R32654/3365A Specifications

{1) Frequency Characteristics

10.1 R3265A/3365A Specifications

@ rrequency range

100Hz 0 BGHz

Frequency band Marmonic mode {n)

100Hz to 3.685Hz 1
3.5GHz to 7.6GHz i
7.4GHz to 8GMz 1

Frequency read accuracy
(Start, Stop, Center frequency,
Marker frequency)

* (Frequency reading * Freguency reference accuracy +
Span ¥ Span accuracy +0.15 X Resolustion bandwidth +
10Hz)

Span acouracy (Span > 2MHz) +3%
{Span = 2MHz) +5%

Marker frequency counter
Resolution
Accuracy (S/N = 25dB)

Delta counter accuracy

1z to 1kHz

* {Marker frequency X Freguency reference accuracy +
BHz + 1L3D)

t{Afrequency % Frequency reference accuracy + 10z
+ 2L80)

Frequency reference accuracy

T2 X 108 Day
+1 % 107 Near

Frequency stability
Residual FM (Zero span)
Drift

{(After 1 hour warm-up)

< 3Hz X Np.p/0.1580¢
50kHz < Span s 2MHz, <2 5kHz X Sweep speed (min.) XN
Span = 50kHz, < B0Hz X Swesp speed {min.} ®x N

Signal purity noise side band

Cifiset f =2.6CGHz f =2.68GHz

TkiHz < -100dBo/Hz < 95dBo/Hz

10kMz < -110dBe/Hz < -108dBc/Hz

20kHz = -110d8ciHz < -108dBc/Hz

100kHz < -114dBeHz < -110dBe/Hz

1D
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10.1 R3265A/23654 Specifications

@ Frequency span

Linear span Range 200Hz 1o 8GHz, Zerc span
Accuracy +3% (Span > 2MHz), £5% (Spans2MHz)
Logarithmic span  Range 1kHz to 1GHz (1, 2, or 3 decades can be selected)
Accuracy +{10% + Stop frequency X 0.1%)
@ Resolution bandwidth (-3dB)
Range 10Hz to 3MHz, 1, 3, 10 sequence
Accuracy +50% (Hesolution bandwidth 10 to 100Hz, Digital IF)
+15% (Resolution bandwidth 100Hz to 1MHz)
+25% (Resoclution bandwidth 3MHz, 30Hz)
Note: 30Hz at 25°C +10°C
Selectivity < 15:1 (100Hz to 3MHz)

Bandwidth (6dB)

< 20:1 (30Hz)
5:1 {10 to 100Hz, Digital IFF) Nominal
200Hz, 9kMz, 120kHz (hased on the CISPR specification)

@ Video bandwidth
Range 1Hz to 3MHz, 1, 3, 10 sequence
(2) Amplitude Range
@® Measurement range + 30dBm to Average indicated noise level
® Maximum safe input
Average continuous power +30dBm (1W)
{Input ATT = 10dB)
DC input 0 [Vl
@ Display range 10 X 10 div
Logarithmic 10, 65, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear (10% of the reference level)/div
QP logarithm 40dB (5dB/div)
® Reference level range
Logarithmic -140dBm to +60dBm (0.1dB increments)
Linear 2.2uV 10 223V (approx. 1% step of the full scale)
® Input attenuator range 0 to 70dB {10dB step)
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10.1 RI2E5A/33654 Specifications

(3) Dynamic Range

@ Maximum dynamic range

1dB gain compression level
to noise level

Signal 1o Distortion
Harmonic

200MHz to 3.6GHz ;
10MHz to 3.6GHz

135dB - 1.55 X f(GHz)dB
130dB - 1.55 X f(GHz)dB

T100MHz to 3.6GHz 87dB
10MHz to 3.6GHz 82.5dB8
> 3.5GHz 112dB
Third-Order intermodulation
> 200MHz 93dB
> 10MHz 80dB
Average display noise level
{Resolution bandwidth 10Hz,
Digital IF, Input aftenuator 0dB,
Average 20 times)
Frequency range
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm
1iiHz -135dBm

10MHz to 3.6GHz

3.5GHz to 8GHz

-{140 - 1.55 x f (GHz)}dBm
-{145 - 1.65 x { (QHz)}dBm {Low noise mode)
~135dBm

@ 1dB gain comprassion

> 200MHz
= 10MiHz

-5dBm (Mixer input lavel)
-10dBm (Mixer input level)

#® Spurious response

Second harmaonic distortion
Frequency range
100MHz to 3.6GHz
10MHz {0 3.86GHz

> 3.5GHz
Third-Order intermodulation
distortion
Frequency range
200MHz to 3.6GHz
10MHz to 3.6GHz

> 3.5GHz

Image/Multiple/Out-of-Band
response

10MHz to 8GHz

Mixer level

-30dBm <-70dBc
-30dBm < -80dBc
~-10dBm  <-100dBc
Mixer level

-30dBm <-70dBc
-30dBm < -80dBc
-30dBm <-75dBc
< -70dBc
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10.1 R32654/3365A Specifications
Residual response
(No input signal, Input ATT
0dB, 500 terminate)
1MHz to 3.6GHz < -100dBm
300kHz to 8GHz < -80dBm
(4) Amplitude Accuracy
® Frequency response
Fiatness within the band
{input ATT 10dB)
100Hz to 3.6GHz +1.5dB
50MHz to 2.6GHz +1.0d8
3.5GHz to 7.5GH:z +1.5dB
7.4GHz to 8GHz *1.5dB
Additional error due to band
switching +0.5dB

Calibration signal as the
reference (input ATT 10dB)

+3dB (160Hz to 8GHz)

@ Calibration signal accuracy

-10dBm £0.3dB

IF gain error (After self-
calibration)
0dBm to -50dBm
0dBm to -80dBm
® Scale indication accuracy
{After self calibration)
Logarithmic

Linear
QP mode logarithmic

+0.5dB
+(.7dB

+0.2dB/1dB

+1dB/10dB

+1.5dB/90dB

+5% of reference level
*1.0dB/30dB, *2dB/40dB
+1.0dB/40dB at 25°C £10°C

@® Input attenuator switching error
{10dB as the reference;
at 20 to 70 dB)
Frequency range
008 GHz

+1.1dB/10dB step, Maximum 2.0dB

@ Resolution bandwidth switching
arror
{Resolution bandwidth: 300kHz
reference; after self-calibration)

100Hz to 3MHz D +0.3dB
30Hz 1 +1dB
10Hz to 100Hz (Digital IF) : +1.5dB

10-56
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10.1 R3265A/3365A Specifications

® Pulse quantization error
{in pulse measurement mode,
PRF > 700/Sweep time)
Peak to peak

Logarithmic 1.2dB (Resclution bandwidth s 1MHz)
3dB (Resolution bandwidth = 3MHz)
Linear 4% of the reference level (Resolution bandwidth £ 1MHz)
12% of the reference level {Resolution bandwidth = 3MHz)
{5) Sweep

@ Sweep time

Zero span 50us to 1000s, manual sweep
Span = 200Hz 20ms to 1000s, manual sweep
Accuracy 3%
@ Trigger Free run, Line, Single, Video, TV-H, TV-VY, External

(8) Demodulation

® Spectrum demodulation
Modulation type
Audio output
Demaodulation duration

AM, FM
Internal speaker, earphone jack, sound volume adiustable
100ms to 1000s

(7} input/Qutput

® RFinput
Connector
Impedance
VSWR
{Frequency setting input
ATT=10dB)
LO radiation {average)

N-type female
500 (nominal)

< 1.5 1 {=£3.6GHz) (nominal}
< 2.0:1{ > 3.6GHz) (nominal)

< - 80dBm typical
{Frequency setting 0 to 8 (GHz , input attenuation 10dB)

10-A lan on/Q4
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10.1 R3265A/3365A Specifications

® Calibration signal output
Connector
Frequency
Impedance
Amplitude

BNC female, Front panel

26MHz % {1 & Frequency reference accuracy)

500 {nominal)
~10dBm £ 0.3dB

® 10MHz frequency reference
input/output
Connector
Impedance
Freguency range
Amplitude
Input range

BNC female, Rear panel
500 {nominal)

10MHz % Frequency reference accuracy

0dBm £ 3dB
-5dBm to +5dBm

® 21.4MHz IF output
Connector
Impedance
Amplitude
3dB bandwidth

BNC female, Rear panel
500 {nominal)

0dBm (Typ) in full scale
= Resolution bandwidth

® 421MHz iF output

Connector
Impedance

(3ain, Noise factor, 3dB

bandwidth
Frequency range
1MMz to 3.6GHz
3.5GHz to 8GHz

BNC female, Rear panel
500 (nominal)

3dB , .
\ Noise factor Gain
?ig?ﬂ":ﬁ? {nominal) {nominal)
> 15MHz 17dB +6dB
> 30MHz 24dB -9dB

® Video output
- Connector
impedance
(AGC connection)
Amplitude (750 terminate)

BNC female, Hear panel
750 (nominal)

Approx. 1V, {Composite video signal)

® X axis, 2V/n GHz output
Connector
Impadance
X axis output
2v/n GHz

BNC female, Rear pansl

1k (nominal), DC connection
approx. -8V to +5V

approx. 2V per 1GHz

@® Y axis output
Connector
impedance
Amplitude

BNC female, Rear panel
2208 {nominal) '
approx. 2V in full scale

4 7
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10.1 R32654/33654 Specifications

Z axis output
Connector
Amplitude
During sweep
Retrace interval

BNC female, Rear panel
TTL level
High level
Low level

External trigger input

Connector BNC femals, Rear panel
impedance 10k (nominal), DC connection
Trigger level TTL level
Gate input
Connector BNC female, Rear panel
Impedance 10 k& {nominai)
Swoep stop During low mode at TTL lavel
Sweep During high mode at TTL level
Probe power 4-pin connactor, Front panel
Voltage + 15V, -15V
Current Max.150mA each

Voice output-
{Pemodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 80 (nominal)
GPIB IEEE-488 bus connector

Plotters

R8833, HP7470A, HP7475A, HP7440A, HP7550A




R3265A / 3271A SERIES
SPECTRUM ANLAYZER
INSTRUCTION MANUAL

10.1 R3265A/3365A Specifications

(8) Delay Sweep and Gated Sweep Functions

® DELAY SWEEP
Trigger Signal Source External trigger input {Enabled to switching the TTL level

and rise/fall slope)

VIDEO trigger (Enabled to switching the rise/fall slope)

TV-V trigger (Enabled to switching the rise/fall slope)

DELAY TIME 200ns to 1.55
Resolution 100ns
DELAY SWEEP TIME 50us to 1000s
® GATED SWEEP
Trigger Signal Source <F domain analysis >

Output trigger input (Enabled to switching the TTL level and
rise/fall slope)

Gate input (TTL level and rise slope)

IF DET trigger

{Enabled to switching the rise/fall slope, stew/fow-pass filter)
Trigger level variable on IF DET monitor

The following ranges can be used.

Span : TMHz or less

Input pulse width : 100us or more

< TIME domain analysis >

External trigger input (Enabled to switching the TTL level
and rise/fall slope)

Gate input (TTL level and rise slope)

IF DET trigger

(Enabled to switching the rise/fall slope, slew/low-pass fiiter)
Trigger fevel variable on IF DET monitor

The following ranges can be used,

Input putse width : 100us or maore

GATE position 300ns to 100ms
Resolution 100ns

GATE width 1us to 1.58
Resolution 100ns
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10.7 R3265A/33654 Specifications
(9) General Specifications
@ Temperature and humidity
During operation 0°C to 50°C

When stored
Relative Humidity

-20°C to 80°C
85% or below

® Power source
During 100VAC operation

Yoltage 90V to 132V
Power consumption 400VA at maximum
Frequency 48Hz ta 440Hz

During 220VAC operation
Voltage 198V to 250V
Power consumption 400VA at maximurn
Frequency 48Hz to 66Hz

& Weight
R3285A 22kg (nominal} (Excluding optional blocks, front cover, and
accessories)
R3385A 23kg (nominal) (Excluding optional blocks, front cover, and

accessoriesg)

@ Dimensions

Approx. 177mm (Height) X 353mm (Width) % 450mm
(Depth) {Excluding the handle, legs and front cover)

(10) Tracking Generator Specifications (R3385A only)

Frequency range

100kHz to 3.6 GHz

® Output level range

-3dBm to -30dBm

@ Output level flatness
(26MHz, -10dBm output)

+3dB
{100kHz to 3.6GHz)

@ Output level accuracy

+0.5dB (25MHz, -10dBm, 25°C £ 10°C)

@ Bumn-in accuracy

+0.5dB/1dB (25MHMz, 25°C +10°C)

® Output spurious accuracy

-15dBc (at -3dBm output)

! Harmonics -25dBc (at -3dBm output)
: Non harmonics
@® TG leakage -110dBm {100kHz to 3GHz)

-105dBm (3GHz to 3.6GHz)

@ Power Sweep range
Setting resolution

30dB
0.1dB




R3265A / 32714 SERIES

SPECTRUM ANLAYZER
INSTRUCTION MANUAL
10.2 R3271A/337 1A Specifications
10.2 R3271A/3371A Specifications
(1) Freqguency Characteristics
@® Frequency range 100Hz to 26.5GHz

18GHz to 80GHz (Using an external mixer; Tuning available
up to 325GHz)

Frequency band Harmanic mode (n)
100Hz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 15.4GHz 2
15.2GHz to 23.3GHz 3
28GHz 10 26.5GHz 4

® Frequency read accuracy
{Start, Stop, Center frequency,
Marker frequency)

* (Frequency read x Frequency reference accuracy + Span
% 8pan accuracy + 0.15 X Resolution bandwidih + 10Hz)
Span accuracy {Span>2MHz) *3%

(Span < 2MHz) +5%

@ Marker frequency counter
Hesolution
Accuracy (S/N = 25dB)

Delta counter accuracy

1Hz to 1kHz

1 (Marker frequency X Frequency reference accuracy +
EHz x N + 11.8D)

* (Delta frequency X Frequency reference accuracy +
10Hz XN +2L.3D)

@ Frequency reference accuracy

+2 x 10-8 /Day
+1 X 10-7 Year

® Frequency stability
Residual FM (Zero span)
Drift
{After 1 hour warm-up)

< 3Hz X Np.p /0.1 sec
50kHz < Spans2MHz; < 2.5kHz X Sweep speed (min) XN
Span < 50kHz; < 60Hz X Sweep speed [min) XN

# Signal purity noise side band

Offsst | f =2.6GHz f >2.6GHz
1kHz | <-100dBc/Hz | <(-95 + 20logN)dBc/Hz
10kHz | <-110dBc/Hz | <(-108 + 20logN)dBc/Hz
20kHz | <-110dBoiHz | <{(-108 + 20logN)dBc/Hz

100kHz | <-114dBe/Mz | <(-110 +20logN)dBc/Hz

10-11 Jdan 20/a4
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18.2 R3271A/327 14 Specifications

(2) Amplitude Bandwidth

@ Freguency span
Linear span
FHange
Accuracy

Logarithmic span

200Hz to 26.5GHz, Zero span
+3% (Span > 2MHz)
+ 5% (Span = 2MHz)

Range 1kHz to 1GHz (1, 2, or 3 decades can be selected)
Accuracy t (10% + Stop frequency X 0.1%)
@ Resolution bandwidth {-3dB)

Range 10Hz to 3MHz; 1, 3, 10 sequence

Accuracy 1 50% (Resolution bandwidth 10 to 100Hz, Digital IF)
+15% (Resolution bandwidth 100Hz to 1MHz)
%25% (Resolution bandwidth 3MHz, 30Hz)
Note: 30Hz at 25°C +10°C

Selactivity < 15:1 {100Hz 1o 3MHz)

Bandwidth (dB)

< 2011 (30Hz)
5:1 (10 to 100Mz, Digital IF) Nominal
200Hz, 9kHz, 120kHz {based on the CISPR specification)

#® Video bandwidth
Range

tHz to 3MHz; 1, 3, 10 sequence

® Measurement range

+30dBm to Average indication noise level

® Maximum safe input
Average continuous power

+30dBm (1W)

(Input ATT = 10dB)
PC input 0 [V
@ Display range 10 % 10 div
Logarithmic 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear (10% of the reference level) /div

QP logarithmic

40dB (5dB/div)

@ Reference level range
Logarithmic
Linear

~140dBm to +80dBm (0.1dB step)
2.2uV to 223V (approx. 1% step of the full scale)

® Input attenuator range

0 to 70 dB {10dB step)

N1
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(3} Dynamic Hange

10.2 R3271A/3371A Specificalions

® Maximum dynamic range
1dB gain compression level
to noise level

Signal to Distortion

10MHz to 3.6GHz: 130dB - 1.556 x f(GHz) dB

Harmonic
10MHz 1o 3.6GHz 85dB
> 3.58GHz 110dB
Third-Order intermodulation 90dB
> 10MHz
@ Average display noise level
{Resolution bandwidth 10Hz,
Digital IF, Input attenuator 0B,
Average 20 times)
Freguency range
tkHz -100dBm
10kHz -110dBm
100kHz -111dBm
1MHz to 3.6GHz -{135 - 1.85 X § (GHz)}dBm
3.5GHz to 7.5GHz -130dBm
7.5GHz to 15.4GHz -123dBm
15.2GHz to 23.3GHz -118dBm
23GHz to 26.50Hz -110dBm

® 1dB gain compression
> 10MHz

-5dBm {Mixer input level)

® Spurious response
Second harmonic distortion
Frequency range
10MHz to 3.8GHz
> 3.5GHz
Third-Order intermodulation
distortion
Frequency range
10MHz 1o 3.6GHz
> 3.5GHz

Image/Multiple/Out-of-Band
response
10MHz to 18GHz
10MHz to 23GHz
10MHz to 26.5Hz

Mixer level
-30dBm < -70dBc
~10dBm < -100dBc

Mixer level
-30dBm < -70dBc
-30dBm =< -75dBc

< -70dBc
< -60dB¢
< -50dBc

10.13 fan 2N/Q4
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10.2 R3271A/337 14 Specifications
Reasidual response
(No input signal, Input ATT
0dB, 50Qterminate)
iMHz to 3.6GHz « -100dBm
300kHz to 26.5GHz < - 80cBm
(4) Amplitude Accuracy
® Frequency response
Fiatness within the band
{Input ATT 10dB)
100Hz o 3.6GHz +1.5dB
50MHz 1o 2.6GHz +1.0dB
3.8GHz 1o 7.5GHz *1.5dB
7.4GHz to 15.4GHz + 3.5dB
15.4GHz to 23.3GHz +4.0d8
23GHz to 26.50Hz +4.0dB
Additional error due to band
switching +0.5dB
When the calibration signal is
usead as the reference
(Input ATT 10dR) +5dB (100Hz to 26.5GHz)
@ Calibration signal accuracy -10dBm £0.3dB
@ [F gain error (After sel-
calibration)
0dBm to -60dBm +0.5dB8
0dBm to -80dBm +0.7dB
@ Scale indication accuracy
(after self-calibration) :
Logarithmic *+0.2dB/1dB
+ 1dB/10dB
+ 1.6dB/90dB
Linear % &% of the reference level
QP mode logarithmic +1.0dB/30dB, £ 24B/40dB
+1.0dB/40dB at 25°C +10°C
® Input attenuator switching error
{Based on 10dB; in the range
of 20 to 70 dB)
Frequency rangs
Ot 12.4 GHz % 1.1dB/10dB step; Maximum 2.0dB
12.4 to 18 GHz +1.3dB/10dB step; Maximum 2.5dB
18 to 26.5 GiHz +1.84B/10dB step; Maximum 3.50B
@ Resolution bandwidth switching

error
(Resolution bandwidth: 300kHz
reference;after self-calibration)

100H2 o 3MHz (4 0.3d8
30Hz, 10Mz 1+1dB
10 o 100 Hz (Digital IF) 1+ 1.5dB

4N 44

femim I/OA
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10.2 R3271A/33714A Specifications

® Pulse quantization error
{In pulse measurement mode:
PRF > 700/Sweep time)
Peak to peak

Logarithmic 1.2dB {Resolution bandwidth £ IMHz)
3dB (Resolution bandwidth = 3MHz)
Linsar 4% of the reference level {Resolution bandwidth = 1MHz)
12% of the reference level (Resclution bandwidth = 3MHz)
(5) Sweep
® Sweep time
Zerg span 50ps 1o 1000s, Manual sweep
Span =200Hz 20ms to 1000s, Manual sweep
Accuracy 3%
® Trigger Free run, Line, Single, Video, TV-H, TV-V, External

{6} Demodulation

& Spectrum demodulation
Modulation type
Audio output
Demodulation duration

AM, FM
internal speaker, earphone jack, sound volume adjustable
100ms to 1000s

{(7) Input/Output

® RF input
Connector
Impedance
VSWR
{Input ATT =10dB,
frequency setting)
LO radiation (average)

N-type, female (can be converted into SMA type)
504 (nominal)

< 1.5:1 (=3.6GHz) (hominal)
< 2.5:1 (>3.6GHz) (nominal)

< -80dBm Typ
{(Frequency setting 0 to 26.5 GHz, input attenuation 10dB)

® First LO output
Connector
Impedance
Frequency range
Amplitude

SMA, fermale, Front panel
500 (nominal)

3.921 to 7.8921 GHz
+5dBm or above

LEa SR .

Ima MANIAA
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10.2 R3271A/337 1A Specifications

@ Calibration signal output
Connector
Frequency
Impedance
Amplitude

BNC fernale, Front panel

25MHz X (1 £ Frequency reference accuracy)
50O (nominal)

- 10dBm £ 0.3dB

& 10MHz frequency reference
input/output
Connector
Impedance
Freguency range
Amplitude
nput range

BNC femals, Rear panel

560 (nominal}

10MHz X Frequency referencs accuracy
0dBrm £ 3dB

-5dBm to +5dBm

@ 21.4MHz IF output
Connector
Impedance
Amplitude
34 bandwidth

BMNC female, Rear panel
500 (nominai)

0dBm (Typ) in full scale
= Resolution bandwidth

& 421MHz IF output
Connector
Impedance

Gain, Noise factor, 3dB

bandwidth
Frequency range
1MHz to 3.6GHz
3.5GHz to 8GHz
7.4GHz 10 15.4GHz
15.2GHz to 23.3GHz
23GHz to 268.5GHz

BNC female, Rear panel
500 (nominal)

3dB bandwidth Noige factor Gain
{nominal) (nominal) {norminal)
> 15MHz 2448 -5dB
> 30MHz 24dB -4dB
> 35MHz 30dB -10dB
> 40MHz 38dB -18dB
> 50MHz 44408 -24dB

@ Video output
Connector
Impedances
{AC connection)
Amplitude {750 terminate)

BNC famale, Rear panel
758 {nominal)

Approx. 1Vp_p {Composite video signal)

@ X axis, 2V/n GHz output
Connector
impadancs
X axis output
2V GHz

BNC female, Rear panel

1k (nominal), DC connection
approx. -bY to + 5V

approx. 2V per 1GHz

@ Y axis output
Connector
impedance
Amplitude

BNC female, Rear pansl
2200 {nominal)
approx. 2V in full scale

E Al

bumw PN A
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10.2 R3271A/3371A Specitications

Z axis output
Connector
Ampiitude
During sweep
Retrace interval

BNC female, Rear panel
TTL lavel
High level
Low level

External trigger input

Connector BNC female, Rear panel
impedance 10kQ (nominal), DT connection
Trigger level Trigger at the TTL level
Gate input
Connector BNC female, Rear panel
Impedance 10k (nominal)
Sweep stop During low mode at TTL level
Sweep During high mode at TTL level
Probe power 4-pin connector, Front panel
Voltage +15V, -18V
Current Max. 150mA sach

Voice output
{Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 84 (nominal}
GPRIB IEEE-488, Bus connector
Plotters RA833, HP7470A, HP7475A, HP7440A, HP7550A

A" 4F I Y L]
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10.2 R3271A/337 1A Speciifications

(8) Delay Sweep and Gated Sweep Functions

@ DELAY SWEEP
Trigger Signal Source

DELAY TIME

DELAY SWEEP TIME

External trigger input (Enabled to switching the TTL level
and rise/fall siope)

VIDEOQ trigger (Enabled to switching the rise/fall siope)
TV-V trigger (Enabled to switching the rise/fall slope)

200ns to 1.55
Resolution 100ns

50us to 1000s

@ GATED SWEEP
Trigger Signal Source

GATE position

GATE width

<F domain analysis >

Output trigger input (Enabled to switching the TTL level and
rise/fail slope)

Gate input {TTL level and rise slops)

IF DET trigger

(Enabled to switching the rise/all slope, slew/low-pass filter)
Trigger level variable on IF DET monitor

The following ranges can be used.

Span . 7MHz or less

Input pulse width : 10048 or more

< TIME domain analysis >

External trigger input {Enabled to switching the TTL level
and risa/fall slope)

Gate input (TTL level and rise slope)

IF DET trigger

{Enabled to switching the risefall slope, slew/low-pass filter)
Trigger level variable on IF DET monitor

The foliowing ranges can be ysed.

Input pulse width : 1004s or more

300ns to 100ms
Resolution 100ns

Tus to 1.58
Resoclution 100ns

4 am N - a
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10.2 R3271A/3371A Specifications
{9) General Specifications
& Temperature and humidity
During operation 0°C to 80°C

When stored
Helative Humidity

-20°C to 60°C
B5% or below

® Power source
During 100VAC operation

Voltage 90V to 132V o
Power consumption 400VA at maximum
Freguency 48Hz to 440Hz

During 220VAC operation
Voltage 198V to 250V
Power consumption 400VA at maximum
Frequency 48Hz 1o 66Hz

® Weight
R3271A 22kg (nominal) (Excluding optional blocks, front cover, and
accessories)
R3371A 23kg (nominal) (Excluding optional blocks, front cover, and

accessories)

# Dimensions

Approx. 177mm {Height) X 353mm (Width} X 450mm
{Depth) (Excluding the handle, legs and front cover)

{10) Tracking Generator Specifications (R3371A only)

® Frequency range

100kHz to 3.6 GHz

@ Output level range

-3dBm to -30dBm

@ Output level flatness +3dB

{25MHz, -10dBm output) {100kHz to 3.6GHz)
® Output level accuracy +0.5dB (25MHz, -10dBm, 25°C £ 10°C)
® Burn-in accuracy + 0.5dB/1dB (25MHz, 25°C + 10°C)

® Output spurious accuracy

-15dBc (at -3dBm output)

: Harmonics -25dBc {at -3dBm output)
: Non harmenics
& TG leakage -110dBm (100kHz to 3GHz)

-100dBm {3GHz to 3.6GHz)

® Power Sweep range
Setting resolution

30dB
0.1dB
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10.3 B3265AP/3271AP Specifications

10.3 R3265AP/3271AP Specifications

{1) Frequency Characteristics

@ rrequency range

R3265AP

H3271AP

100Hz to 8GHz
Frequency band Harmonic mode (n)
100Hz to B00MHz 1
500MHz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 8GHz 1

100Hz to 26.5GHz

18GHz to 80GHMz (Using an external mixer; Tuning available

up 1o 328GHz)

Freguency band Harmonic mode (n)
100Hz to 600MHz 1

500MHz to 3.6GHz 1
3.8GHz to 7.5GHz 1
7.4GHz to 15.4GHz 2
15.2GHz to 23.3GHz 3
230GHz to 26.5GHz 4

@ Frequency read accuracy

{Start, Stop, Center frequency,
Marker frequency)

* (Frequency reading * Frequency reference accuracy +
Span X Span accuracy +0.15x% Resolutions bandwidth +
10Hz)

Span accuracy  (Span > 2MHz) £3%

(Span s 2MHz) 5%

Marker frequency counter

Resolution

Accuracy (S/N =25dB)
R3265AP

R3271AP

Delta counter accuracy
R3265AF

R3271AP

THz 1o 1kHz

i (Marker frequency % Frequency reference accuracy +
5Hz + 1L.8D)

* (Marker frequency * Frequency reference accuracy +
BHz x N + 1L.8D)

I (Afrequency X Freguency reference accuracy + 10Hz
+ 21.8D)

t {Afreguency x Fraquency reference accuracy + 0Hz
®* N o+ 2L8D)

Frequency reference accuracy

£2 % 108 /Day
+1 X 107 Year

Frequency stability
Residual FM (Zero span)
Drift

{After 1 hour warm-up)

< 3Hz X Np.p/D.1sec
BlkHz < Span < 2MHz, = 2.5kHz X Bweep speed (min.) XN
Span < 50kMz, < 80Hz X Sweep speed (min} XN
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10.3 R3Z265AP/32T1AP Specifications

@ Signal purity noise side band
H3285AP

R3271AF

Offset f =2.6GHz f >2.6GHz
1kHz | < -100dBe/Hz < -95dBc/Hz
10kHz | < -110dBe/Hz < -108dBc/Hz
20kHz | < -110dBc/Hz < -108dBc/Hz
100kHz | < -114dBc/Hz < -110dBc/Hz
Offset f =26GH=z f >2.6GHz
1kHz | < -100dBc/Hz <{ -95 + 20logN)dBc/Hz
10kHz | < -110dBc/Hz <{-108 + 20logN}dBc/Hz
20kHz | < -110dBc/Hz <{-108 + 20logN)dBc/Mz
100kHz | < -114dBc/Hz <{-110 + 20logN})dBc/Hz

® Frequency span

Linear span Range R3265AF | 200Hz to 8GHz, Zero span
R3271AP | 200Hz to 26.5GHz, Zero span
Accuracy 8% (Span > 2MHz), *5% (Span=2MHz)
Logarithmic Range 1kHz to 1GHz (1, 2, or 3 decades can be selected)
Accuracy +{10% + Stop frequency X 0.1%)
@ Resolution bandwidth (-3dB)
Range 10Hz to 3MHz, 1, 3, 10 sequence
Accuracy +80% (Resolution bandwidth 10 to 100Hz, Digital i)
+15% (Resolution bandwidth 100Mz to 1TMHZz)
+25% (Resoclution bandwidth 3MHz, 30Hz)
Note: 30Hz at 25°C +10°C
Selectivity < 15:1 (100Hz to 3MHz)

Bandwidth (6dB)

< 2001 (30Hz)
5:1 {10 to 100Hz, Digital iF) Nominal
200Hz, 9kHz, 120kHz {based on the CISPR specification)

® Video bandwidth
Range

1z 1o 3MHz, 1, 3, 10 sequence

4m

Neow A4



R3265A / 3271A SERIES
SPECTRUM ANLAYZER
INSTRUCTION MANUAL

10.3 R3285AP/2271AP Specifications

{2) Amplitude Range

® Measurement range

+30dBrm to Average indicated noise level

® Maximum safe input
Average continuous power

+30dBm (1W)

(input ATT = 10dB)
DC input 0 V]
& Display range 10 % 10 div

Logarithmic
Linear
QP logarithm

| (10% of the reference level)/div

10,5, 2, 1, 0.5, 0.2, 0.1 dB/div

40dB (5dB/div)

® Reference level range
Logarithmic
Linear

~140dBm to +60dBm (0.1dB increments)
2.2uV 1o 223V (approx. 1% step of the full scale)

® Input attenuator range

0 to 70dB (10dB step)
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10.3 R3265AP3271AP Spacifications

(3) Dynamic Range

@ Maximum dynamic range
1dB gain compression level 200MHz to 3.6GHz :  129dB - 1.55 x {{GHz)dB
10 noise level 10MHz to 3.6GHz : 126dB - 1.55 x {{GHz)dB
Signal to Distortion
R3265AP
Harmonic
10MHKz to 600MHz B3dH
500MHz = f < 800MHz 96dB
800MHz = f < 1.0GHz 101dB
1.0GHz to 3.6GHz 104dB
> 3,56GHz 112dB
Third-Order intermodulation
10MHz to 250MHz 91dB
> 250MMz 90dB
R3271AP
Harmonic
10MHz to 600MHz 83dB
500MHz < f < 800MHz 96dB
800MHz = f < 1.0GHz 101dB
1.0GHz to 3.6GHz 104dB
> 3.5GHz 110d8
Third-Order intermodulation
10MHz to 250MHz 91dB
> 250MHz 90dB
® Average display noise level
(Resolution bandwidth 10Hz, Digital IF,
Input attenuator 0dB, Average 20 times)
Frequency range
R3265AP
1kHz -100dBm
10kHz ~116dBm
100kHz -111dBm
1MHz to 3.6GHz -{134 - 1.55 X f (GHz)}dBm
3.5GHz to 8GHz -135dBm
R3271AP
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm
1MHz to 3.6GHz -{134 - 1.55 x f (GHz)}dBm
3.6GHz to 7.5GHz -130dBm
7.5GHz to 15.4GHz -123dBm
16.2GHz to 23.3GHz -116dBm
23GHz to 26.5GHz -110dBm
#® 1dB gain compression
> 200MHz -5dBm (Mixer input level)
> 10MHz -10dBm (Mixer input level)
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10.3 RI265API271AP Specifications

® Spurious response
Second harmonic distortion
Frequency range (Fundamental) Mixer level

10MHz to 300MHz -30dBm  <-B3dBc
250MHz < f < 400MMz -10dBm <-70dBc
400MHz = f < 500MHz -10dBm  <-80dBc
500MHz to 1.8GHz 10dBm <-80dBe

> 1.75GHz -10dBm  <-100dBc

Third-Order intermodulation distortion | Mixer level
Frequency range

10MHz to 200MHz -30dBm < -65dBc
200MHz to 3.6GHz -30dBm  <-70dBc
> 3.5GHz -30dBm  <-75dBc
Image/Multiple/Out-of-Band
response
R3265AP < -70dBc
10MHz to 8GHz
R3271AP < -70dBc
10MHz to 18GHz < -60dBc
10MHMz to 23GHz < -50dBc
10MHz to 26.6GHz
Residual response
{No input signal, Input ATT 0dB, 500
terminate)
R3265AP
1MHz o 3.6GHz < -100dBEm
3.6GHz tc 8GHz < -90dBm
R3271AP
1MHz to 3.6GHz < -100dBm

300kHz to 26.5GHz < -80dBm
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10.3 R3265AP/3271AP Specifications
(4) Amplitude Accuracy
@ Frequency response
Flatness within the band
{Input ATT 10dB)
R3265AP
50MHz to 600MHz +1.0dB
500MHz to 3.6GHz +1.6dB
Additional error due to band | £0.5dB

switching

Calibration signal as the

reference (Input ATT 10dB)

R3271AP
50MHz to 800MHz
500MHz to 3.6GHz
3.5GHz to 7.5GHz
7.4GHz to 15.4GHz
15.4GHz to 23.3GHz
23GHz to 26.5GHz

. Additional error due to band

switching

Calibration signal as the

reference {input ATT 10dB)

+3dB (100Hz to 8GHz)

+1.0dB
+1.60B
+1.5dB
+3.5dB
+4.0d8
+4.0dB
+0.5dB

+5dB {(100Hz to 26.5GHz)

Calibration signal accuracy

-10dBm 0.3dB

IF gain error (After self-
calibration)
0dBm to -50dBm
0dBm to -80dBm
@ Scale indication accuracy
(After self calibration)
Logarithmic

Linear
QP mode logarithmic

+0.5dB
£0.7dB

+0.2dB/1dB

+1dB/10dB

+ 1.5dB/80dB

+ 5% of reference level
+1.0dB/30dB, *2diB/40dB
+1.0dB/40dB at 256°C +10°C

@ Input attenuator switching error
{10dB as the reference;
at 20 to 70 dB)
Freguency range
R3265AP
0 to 8GHz
Ra3271AP
0 1o 12.4GHz
12.4 to 18GHz
18 to 26.5GHz

+1.1dB/10dB Step, Maximum 2.0dB

+1.1dB/10dB Step, Maximum 2.0dB
1 1.3dB/10dB Step, Maximum 2.5dB
+1.8dB/10dB 8tep, Maximum 3.5dB
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10.2 R3265AP/327 1AP Specifications

® Resolution bandwidth switching
error
(Resolution bandwidth: 300kHz
reference; after self-calibration)

100Hz to 3MHz 1 +0.3dB
30Hz, 10Hz ok 1dB
10Hz to 100Hz (Digital IF) : % 1.5dB

@ Pulse quantization error
{In pulss measurement mode,
PRF > 700/Sweep time)
Peak o peak

Logarithmic 1.2dB (Resolution bandwidth < 1MHz)
3dB {Resolution bandwidth = 3MHz)
Linear 4% of the reference level (Resolution bandwidth < 1MHz)
12% of the reference level {Resolution bandwidth = 3MHz)
{6) Sweep
#® Sweep time
Zero span 50us to 1000s, manual sweep
Span = 200Hz 20ms to 1000s, manual sweep
Accuracy +3%
& Trigger Free run, Line, Single, Video, TV-H, TV-V, External

{8) Demoduiation

@® Spectrum demodulation
Modulation type
Audio output
Demodulation duration

AM, FM
Internal speaker, earphone jack, sound volume adjustable
100ms to 1000s

{7} Input/Outpust

® RF input
Connector
Impedance
VSWR
{(Frequency setting input
ATT=10dB)
LO radiation (average)

N-type female {Comvertible in the SMA type)
508 {nominal}

(Frequency setting, input ATT = 10dB)

< 1.5 : 1 (=3.6GHz) {nominal)

< 2.0:71 (> 3.6GHz) (nominal)

{Frequency setting 0 to 8 GHz , input ATT 10dB)
< -80dBm typical

® First LO output {(R3271AP Only)
Connector
Impadance
Frequency range
Amplitude

SMA fernale, Front panel
£00 {nominal)

3.821 1o 7.921 GHz
+5dBm or above
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10.3 R3265AP/327 1AP Specifications

@ Calibration signal output

Connector BNC fernale, Front panel
Frequency 25MHz % (1 £ Frequency reference accuracy)
Impedance 508 {nominal)
Amplitude —10dBm + 0.3dB

® 10MHz frequency reference

input/output

Connector BNC female, Rear panel
Impedance 500 {nominal)
Fregquency range 10MHz X Frequency reference accuracy
Amplitude 0dBm + 3dBm
Input range -5dBm to +5dBm

® 21.4MHz IF output
Connector BNC female, Rear panel
Impedance 500 (nominal)
Amplitude 0dBm (Typ) in full scale

3dB bandwidth

= Hesolution bandwidth

® 421MHz IF output
Connector
Impedance
Gain, Noise factor, 3dB
bandwidth
R3265AP
Freguency range
1MHz to 3.6GHz
3.5GHz to 8GHz

R3271AP
Freguency range
1MHz to 3.6GHz
3.6GHz to 8GHz
7.4GHz to 15.4GHz
15.2GHz 1o 23.3GHz
23GHz to 26.5GHz

BNC female, Rear panel
500 {nominal)

bar?ggi dth Noise factor Gain
(nominal) {nominal) {nominal)
> 14MHz 22dB +2dB
> 30MHz 24dR -3dB
bar?gu?i dih Noise factor Gain
(nominal) {nominal) (nominal)
> 14MHz 22dB +2dB
>30MHz 24dB -4dB
> 35MHz 30dB -10dB
> 40MHz 38dB -18dB
>50MHz 4448 -24dB

@ Video output
Connector
Impedance
{AC connection)
Amplitude (75Q terminate)

BNC female, Rear panel
768 (nominal)

Approx. 1V, (Composite video signal)
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X axis, 2V/n GHz output

Connector BNC femals, Rear panel
Impedance 1k {(nominal), DT connection
X axis output approx. -5V to +5V
2V/n GHz approx. 2V per 1GHz
Y axis output
Connector BNC female, Rear panel
Impedance 2204 {nominal)
Amplitude approx. 2V in full scale
Z axis output
Connector BNC female, Rear pangl
Amplitude TTL lsvel

During sweep
Retrace interval

High level
Low level

External trigger input

Connector BNC female, Rear panel
Impedance 10k2 (nominal), DC connection
Trigger level TTL level
Gate input
Connactor BNC foemale, Rear panel
Impedance 10 ki3 (nominal)
Sweep stop During low mods at TTL level
Sweep During high mode at TTL level
Probe power 4-pin connector, Front panel
Voltage +18Y, -15Y
Current Max.150mA each

Voice output
{Demodulation audio)

Connsactor Small-size monophaonic jack, Front panel
Power output Maximurn 0.2W, 80 {(nominal)
GPIB IEEE-488 bus connector

Plotters

R8833, HP7470A, HP7475A, HP7440A, HP7550A
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10.3 R3265AP/3271AP Specifications

(8) Delay Sweep and Gated Sweep Funclions

® DELAY SWEEP
Trigger Signal Source External trigger input {Enabled to switching the TTL level

and rise/fali slope)

VIDEQ trigger {Enabled to switching the rise/fall slope)

TV-V trigger (Enabled to switching the rise/fall slope)

DELAY TIME 200ns to 1.5s
Resolution 100ns
DELAY SWEEP TIME 50us to 1000s
® GATED SWEEP
Trigger Signal Source <F domain analysis >

Output trigger input (Enabled to switching the TTL level and
rise/fall slope)

Gate input (TTL level and rise slope)

IF DET trigger

{Enabled to switching the rise/fall slope, slew/low-pass filter)
Trigger fevel variable on IF DET monitor

The following ranges can be used.

Span : 7MHz or less

input pulse width : 10045 or more

< TIME domain analysis >

External trigger input (Enabled to switching the TTL level
and rise/fall slope)

Gate input {TTL level and rise slope)

IF DET trigger

{Enabled to switching the rise/fall slope, slew/low-pass filter)
Trigger level variable on IF DET monitor

The following ranges can be used.

Input pulse width : 1004s or more

GATE position 300ns to 100ms
Resolution 100ns

GATE width 14510 1.58
Resolution 100ns
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{9) General Specifications
® Temperature and humidity
During operation 0°C to 50°C
When stored -20°C to 80°C
Relative Humidity 85% or below
@ Power source
Puring 100VAC operation
Voltage 80V to 132V
Power consumption 400VA at maximum
Frequency 48z ta 440Hz
During 220VAC operation
Voltage 198V to 250V
Power consumption 400VA at maximum
Frequency 48Hz to 66Hz
® Weight 23kg {nominal) (Excluding optional blocks, front cover, and
accessories) '
@ Dimensions Approx. 177mm (Height) X 353mm (Width) X 450mm
{Depth) {Excluding the handle, legs and front cover)
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A.1 Glossary

APPENDIX

A.1 Glossary

IF Bandwidth

The spectrurn analyzer uses band pass filker (BPF) to analyze the frequency components contained in
the input signal. The 3dB bandwidth of the BPF is called the IF band (See Figure A-1(a)).

The BPF characteristics should be set according to the sweep width and the sweep speed used for
the waveform. This spectrum analyzer sets the optimal value according to the sweep width. in
general, smaller bandwidths inprove resclution. Therefore, the resolution of the spectrum analyzer can
be expressed by the narrowest IF bandwidth (See Figure A-1 (b)).

@ [F Bandwidth b} Resolution

Figure A-1  IF Bandwidth

Electromagnetic compatibility (EMC)
The ability of a system o opetate without producing or being affected by electromagnetic interference.

Electromagnetic interference (EMI)

Electromagnetic interference (EMI) is a disturbanse in the reception of desired signals caused by
unwanted electromagnetic energy, or something. EM! can be caused by any source of EM energy,
such as (list a pertinent rew). Modern circulis are designed to produce as little EM energy as possibie,
but since the EM can not be complstely eliminated. the cabinets containing EM-can not equipment are
shielded to exclude EMI.

A4 lmes BNQA
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Reference Level Display Accuracy
When reading the absolute level of an input signal on the spectrum analyzer, the level is determined
by the distance in dB from the uppermost scale on the screen, The level sat for this uppermost scale

. is called reference lavel.

The reference level is modified by the IF GAIN key and the input atlenuator, and displayed in dBm or
dBg. The absolute accuracy of this display is the refererice level accuracy.

Reference Level

Figure A-2 Reference Level

Gain Compression

if the input signal is greater than a certain vaiue, the correct value is not displayed on the CRT and
the input signal appears as if it were comprassed. This phenomenon is called gain compression, and
is a expresses the linearity of the input signal range, Max gain comprassion is 1dB,

Maximum Input Sensitivity

This is maximum sensitivity of the spectrum analyzer to detect signals. The sensitivity is affected by
the noise generated by the spectrum analyzer itself and depends on the IF bandwidth, The maximum
input sensitivity is normally expressed as the average noise level in the minimum IF bandwidth of the
spectrum analyzer.

Maxdmum Input Level
This is the maximum level allowed for the input circuit of the spectrum anaiyzer, The level can be
modified by the input attenuator.

Residual FM

The short-period frequency stability of the local oscillators built in the spectrum analyzer is expressed
as residual FM. The frequency width fluctuating per unit time is expressed by p-p. This also
determines the measursment limit value when measuring the residual FM of the signal .
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Residual Response

Residual response is a measure of how much (in the input level calculation) the spurious signal
generated in the spectrum analyzer is suppressed. Residual response is generated by leaks of
particular signals such as local oscillation output in the spectrum analyzer. This should be taken into
consideration when analyzing a precise input signal.

Quasi-Peak Value Measurements

In radio communication, EM| usually appears as an impulse. To evaluale this interference, the
analyzer uses the noise power in proportion to the peak value. The measurement bandwidth and
detection constant used for this evaluation are called quasi-peak value measurements,and are
detarmined by JRTC specifications (in Japan) and CISPR specifications (international).

Frequency Response

This term represents amplitude characteristics (frequency characteristics) for a given frequency.

In the spectrum analyzer, frequency response means the frequency characteristics {flatness) of input
attenuator and mixer for the input frequency, and is given in + A dB.

Zero Span
The spectrum analyzer sweeps at any frequency along the horizontal axis as the time axis but will not
sweep in zero span mode.

~ Occupied Bandwidth

Modulation causes the frequency spectrum of an EM signal to spread significantly. The occupied
bandwidth is the portion of the signals that contains 99% of the total average power radiated (See
Figure A-3).

Goenpied Bandwidth
- F=88%

Frequency

Figure A-3  Occupied Bandwidth
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Spurious Signals
Spurious signals are undesired signals that can interfere with the target signal. Spurious signals can
be divided into several types as follows:

Higher Harmonic spurious : This is the higher harmonic level generated by the spectrum
analyzer itself (normally in the mixer circuit) when an ideal
undistorted signai is fed to the analyzer. This also means the
efficiency to measurs higher harmonic distartion.

Adjacent spurious :  This is the small spurious signal generated in the vicinity of the
spectrum when a pure, single-spectrum signal is fed to the
spectrum analyzer.

MNon-higher Harrmonic spurious : This is a spurious signal of a certain inherent frequency
generated by the spectrum analyzer itself. This is also called
residual response.

Spurious Response

This is distortion caused by the higher harmonic spurious signal generated in the input mixer when the
signal level is increased. The range that can be used without distortion varies according to the input
tevel of the basic wave. In the example shown Figure A-4 , the range is from -30dBm to -70dB. If the
input signal level is too great, the input attenuator is used to decrease the signal fed to the mixer so
that a proper input level can be obtained.

R ;
- 10 mf-‘undamenw/‘/ /e
-20 E A Lond order
Digplav-30 —— — ; / Harmonics
level ~d0 bt
PR
~80 | “n .
ST 70 4B § -
-80 T S //
o /1
-90 - ‘
ol H i
“100 /-Br—d arder o
S0 i A Harmonics
ol i ; o

“60 -40 20 0 420 dia
input level

Figure A-4  Spurious Hesponse
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Noise Sideband

The spectrum analyzer efficiency is lowered by the noise generated in the local oscillator and phase
lock loop of the analyzer itseif, which will appear in the vicinity of the spectrum on the CRT. To
compensate for this, the sideband of the analyzer itself is defined so that signals out of the sideband
can be analyzed in a certain range. This range is called the noise sideband.

The spectrum analyzer's noise sideband characteristics are expressed in the following example.

Example: Suppose the IF bandwidth is 1kHz, -70dB at 20kHz apart from the carrier. The noise level is
normally expressed by the energy contained in the 1Hz bandwidth. (See Figure A-5 (b). )
if this is expressed in 1Hz bandwidth: Since the value is -70dB when the bandwidth is 1kHz,
the signals within the 1Hz bandwidth will be lower than this by about 10 log 1Hz/1kHz [dB] ,
or about 30dB; conseguently, it is expressed as -100dB/Hz at 20kHz apart from the carrier
when the IF bandwidth is 1kHz.

e H
?\Ei‘u. :
|,

fay

Figure A-5 Noise Sideband
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Resolution Bandwidth Selectivity

The band pass filter normally attenuates Gauss distribution instead of so-called rectangular
characteristics. Consequently, if two adjacent signals of different sizes are mixed, the smaller signal
"hides” at the tail of the larger signal (See Figure A-B). Therefore, the bandwidth at a certain
attenuation range {80dB) should also be defined. The ratio between the 3dB width and 80dB width is
expressed as the bandwidth selectivity.

fat Separation of b IF Fitter
Signals at Selectivity
Different levels

Figure A-6 Bandwidth Selectivity

Bandwidth Accuracy
The bandwidth accuracy of the IF filter is expressed by the deviation from the nominal value of the

JdB-lowered point. This efficiency has almost no effect on measurement of normal signals of
continuous level, but it should be taken into consideration when measuring the level of a noise signal.

Bandwidth Switching Accuracy

Several IF filters are used to obtain optimal resolution {in signal spectrum analysis) according to the
scan width. When switching from one IF filter to another while measuring one and the same signal, an
error is generated for the difference in loss. This error defined as the bandwidth switching accuracy.

148
@ M

B TN

Figure A-7  Bandwidih Switching Accuracy
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Voitage Standing Wave Ratio (VSWR)

This is a constant that represents the impedance matching state. It is expressed as the ratic between
the maximum and minimum values in the standing wave generated as a combination of progressive
wave and reflected wave in the spectrum analyzer loaded against the ideal nominal impedance
source. This is a variation of reflection factor and reflection attenuation amount,

In FigureA-8 , the value of signal E. received at the receiver (spectrum analyzer input) is identical to
that of Eg if Ep is transmifted to the receiver without impedance mismatching. If the signal is
compretely reflected due to mismatching of the receiver and returned to the transmitter, the ratio of
reflection, i. e. , the reflection factor can be expressed as follows, assuming ER as the reflected wave
size: '

Reflection factor I" = Reflected wave ER / Progressive wave Eo

Return loss (dB) = 20log ER / E [dB]

VSWR={(E; + ER)/(E; ~ ER)

The relationship to the reflection factor will be:

VBWR = (1+ || ya- T )

The VSWR will be in the range 1 to ©. The malching state is improved as the value approaches 1.

{Signal to be measured) Spectrum analyzer
Transmitter oo Receiver
Ep E,
Progressive Reflected
wave wave

Figure A-8 VSWR

YiG-tuned Oscillator

This was first reported by Griffiths in 1948, Garnet ferrites such as YIG (Yitrium-iron garnet)
monocrystal show extremely sharp electron spin resonance in the microwave area, and has a
resonance frequency in proportion to the direct-current magnstic field applied over a wide freguency
range. Therefore, YIG crystals can be used for wide-range electronic tunig, changing the current
exciting the elector magnet that generates direct current magnetic field. YIG crystals are used in the
local sweep generator of the spectrum analyzer and in other devices such as auto microwave
frequency counters.
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A. 2 Level Scalings
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Figure A-8  Level Scalings
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A4 List of Messages

This appendex lists and explain the messages that may appear on the analyzers screen.

Message ' Description

"A/D calibration failure” A/D calibration failed.

”All copied” All items have been copied.

(NOTE message)

" Al deleted” All tems have been erased.

(NOTE message)

" Antenna correction mode is OFF" The antenna correction mode is off.

"Calibration error of AMPTD MAG” An error was detected in the AMPTD
MAG.

*Calibration error of IF STEP AMP” An error was detected in the IF STEP
AMP.

"Calibration error of INPUT ATT” An error was detected in the INPUT ATT,

*Calibration error of LOG LINEARITY” An error was detected in the LOG
LINEARITY.

”Calibration error of RBW SWITCH” An error was detected in the RBW
SWITCH.

*Calibration error of TOTAL GAINY An error was detected in the TOTAL
GAIN.

*Calibration signal not detected” The calibration signal could not be

' detected.

"Cannot save in this memory area” The analyzer cannot save in this memory

area because the area is write-protected.

"Cannot select Trace B while Limit Line The B trace cannot be sslected because

On” limit ling 1 or 2 is on.

”Caution!! Freq. & Plug-in corr. data The correction data has been destroyed.
abnorrnal”

"Completed” The default value setting for IP is
(NOTE message) complsted.

?Conversion loss mode is OFF” The conversion loss mode is off,

*Do you really want to initialize Memory The system makes sure you really wani
Card?” to initialize the memory card.
(REQUEST message)

"Do you really want to load Backup The system makes sure you really wani
data?” to load the backup data.

(REQUEST messags)
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Message

Description

"Do you really want to store backup
memaory?”
(REQUEST message)

The system makes sure you really want
to load the backup data to the card.

*File Access completed”
(NOTE message)

File access is completed.

"Freq. domain data exists, do you really
want to delets it?”
(REQUEST message)

The systern makes sure you really want
to delete the frequency domain.

"Limit line vol. 1 is OFF”

Lirnit line 1 is off.

"Limit line vol, 2 is OFF”

Limit line 2 is off.

"Marker is inactive”

No marker is active.

"Memory Card
Access error (Parameter)”

Access failed due to incorrect internal
parameters.

“Memory Card
Access error (RAM chack)”

Access failed due to memory card RAM
error.

"Memory Card
Access failed {Antenna data)”

The antenna data cannot be accessed.

"Mernory Card
Access failed {Limit 1 data)”

The limit line 1 data cannot be accessed.

"Memory Card
Access failed (Limit 2 data)”

The limit line 2 data cannot be accessed.

"Mernory Card
Access failed (Loss data)”

The conversion loss data cannot be

accessed.

"Memory Card
Access failed (Menu data)”

The menu data cannot be accessed.

"Memory Card
Access falled {Norm. A data)”

The Normalize A data cannot be
accessed.

"Memory Card
Access failed (Norm. B data)”

The Normalize B data cannot be
accessed.

"Memory card
Access failed (Sstiing Data)”

The setting data cannct be accessed.

"Memory Card
Access failed (Soft Protect)”

Access failed due to soft protect (file
attribute, etc.).

"Memory Card
Access failed (Sum data)”

The check sum data cannot be accessed.

"Memory Card
Access failed (Trance A data)”

The A trace data cannot be accessed.
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A4 List of Messages

Message

Description

"Memory Card

Access failed (Trace B data)”

The B trace data cannot be accessed.

"Memory Card
Card access error (FAT)”

Access failed due to a file area table
error,

"Memory Card
Card access error {UAT)"

Access failled due to a user area table
SIror.

"Memory Card
Data entry overflow”

The saved data exceeds the memory
card’s capacity.

"Mernory Card
Deleted”
{NOTE message)

The memory card has been cleard.

"Memory Card
Delstion error {(Parameter)”

The memaory card cannot be cleared due
to a parameter error.

"Memory Card
File Access completed”
{NOTE message)

The soft menu or the BACKUP MEMORY
data has been stored or ipaded.

"Memory Card
File not found”

The file specified could not be found.

"Memory Card
File type unmatched”

The file type did not match.

"Memory Card
Init. arror (Card size)”

initialization failed due to incorrect
memory card size.

"Memory Card
Init. error (Parameter)”

Initiatization failed due to incorrect internal
parameters.

"Memory Card
Init. error {RAM check)”

Initialization failed due to faulty rmemory
card RAM.

"Memory Card
init. error (System Protect)”

The system card cannct be initialized,

"Memory card
Initialized”
(NOTE message)

Initialization is complete,

"Memory Card
Memory Card full”

The mamaory card is full.

"Memory card

Mot enaugh mermaory, 84KB is required”

Tha memory card capacity is insufficient
to back-up the storage.

"Memaory Card The memory card has not been initialized,
Mot initialized”
"Mermory Card The password was incorrect.

Password unmatched”
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A4 List of Messages

Message

Description

"Memory Card
Product code unmatched”

The product code of the memory is
unmatched.

"Memory Card
Write failed (Write Protect)”

Write failed due to write protect.

*Memory protected”

The protected file cannot be accessed,

"Memory table fult”

The memory table is full.

"Multi marker list or
next peak list is ON"

Label cannot be desplayed because the
multi rarker list or next peak list is
displayed.

"No multi marker list or
no next peak list”

No muiti marker list or no next peak list is
displayed.

"No peak point”

No peak point can be retrieved.

“Not available in QP, MEAN or PEAK
mode”

This function is not available in QP,
MEAN, or PEAK mode.

"Not available in A avg or A min mode”

This function is not available in MIN
HOLD A or AVG A mode.

"Not available in A max or A avg mode”

This function is not available in MAX
HOLD A or AVG A mode.

"Not available in A max or A min mode”

This function is not available in MAX
HOLD A or MIN HOLD A mode.

"Not available in B avg or B min mode”

This function is not availavle in MIN HOLD
B or AVG B mode.

"Not available in B max or B avg mode”

This function is not availavie in MAX
HOLD B or AVG B mode.

"Not available in B max or B min mode”

This function is not availavie in MAX
HOLD B or MIN HOLD B mode.

"Not available in Blank Trace”

This function is not available when trace
mode is set to BLANK.

"Not available in Cont. ¢B Down mode”

This function is not available when
Continuous dB Down mode is ON.

"Not available in Counter mode”

This function is not available when
Counter mode is ON.

"Not available in Diagital IF mode”

This function is not available when the
display is set to FFT mode.

"Not available in Ext. Mixer mods”

This function is not available in Ext. Mixer
mode,

"Not available in High Speed A/D”

This function is not available in HIGH
SPEED A/D mode.




R32884 / 32714 SERIES
SPECTRUR AMNALYZER
INSTRUCTION MANUAL

A.4 List of Messages

Message

Description

"Not available in Linear scale”

This function is not abailable in linear
scale display mode.

"Not available in Log Span mode”

This function is not available LOG SPAN
mode.

"Not available in Manual Sweep modg”

This function is not available in MANUAL
SWEEP mode.

"Not available in Noise/Hz mode”

This function is not available in Noise/Hz
mode.

"Not available in QP mode”

This function is not available in QP mode.

"Not available in QP or MEAN mode”

This function is not available in QF or
MEAN mode.

"Not avaitable in Signat Indent mode”

This function is not available in SIGNAL
INDENT mods.

"Not available in Zero Span mode”

This function is not available in ZERO .
SPAN mode.

“Not available on baseband frequency*

This funciion is not available whil the
marker is on the base band.

*Not available while Signal Tracking”

This function is not available during
SIGNAL TRACK execution.

"MNot available
Antenna correction is ON”

This function is not available in ANTENNA
CORR mode.

"Plotter is busy or inactive”

The plotter is busy or inactive,

"RAM broken (Backup Memory)”

The backup memory RAM has been
destroyad.

"RAM broken {Memory Card)”

The memory card RAM has been
destroyed.

”Set up data is insufficient
Pleasse enter ADJ sat up”

No ADJ 8ET UP data is set, or is set
incorractly,

"Systern busy”
(NOTE message)

Another process is being executed. The
analyzer is busy.

*Time domain data exists, do you raally
want to delete it?”
{REQUEST message)

The system makgs sure you really want
1o delete the time domain data.

"WCO calibration failure”

VOO calibration fallad.
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Message Description
"Vertical scale factor not correct The retference scale must be set to
Select 10 dB/div scale” 10dB/div for this function to execute.
"10MHz reference fixed” The reference data is fixed.
(NOTE message)
"Not available in magnitude mode” This function is not available in
MAGNITUDE modae.
"Not available in power sweep mode” This function is not available in POWER
SWEEP mods,
"TG output signal not detected” TG output signal was not detected.
*No correction data Correction data is not given. Execute
Please execute "CAL ALL", again” "CAL ALL" again.
"Correction data is invalid Correction data is invalid.
Please "PWR LIN CAL", again” Execute "PWR LIN CAL" again.
"Correction data is invalid Correction data is invalid.
Please "LEVEL CAIL.", again” Execute "LEVEL CAL" again.
"Calibration error of PWR LIN CAL” Error was occurred in PWR LIN CAL,
"Calibration errar of LEVEL CAL” Error was occurred in LEVEL CAL.
"Calibration error of FREQ CAL” Error was occurred in FREQ CAL.-

AN frin AN/OA
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Pregface

PREFACE

The part 2. appends 4 chapter and & chapter of the R3265A/327 1A maintenance manual for the

calibration and the adjustment.

When you maintenance, refer to the R3265A/3271A maintenance manual.

R3265A/327 1A maintenance manual
configuration

This manual part 2. configuration

INTRODUCTION
SPECIFICATIONS

THEORY OF OPERATION

B 4. PERFORMANCE TEST

PERFORMANCE TEST

ADJUSTMENT
TROUBLESHOOTING
REPLACEABLE MECHANICAL PARTS
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4.1 Introductory Description and UUT Performance Requirements

4. PERFORMANCE TEST (CALIBRATION)

4.1 Introductory Description and UUT Performance Requirements
This procedure describes the performance test of the spectrum analyzer R3265A/3271A.

The unit being test will be referred to herein as the UUT (Unit-Under-Test).

UUT Environmental range :TEMP. 20°C to 30°C  RH 85% or less
UUT Warm-up/Stabilization period requirements  : 60 minutes

4.1 Jdan 201/04
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4.1 Infroduciory Description and UUT Performance Reguirements

Table 4-1 UUT Performance Requirements (1 of 5)

Unit-Under-Test
{UuT)
Parameter/Function

Performance Specifications

Test Method

1. Frequency
Readout Accuracy
and Frequency
Countor Marker
Accuracy.

Freguency Readout Accuracy:

< * [Counter Frequency X Frequency Reference

Accuracy) + (Span X Span Accuracy)
+{0.15 X RES.BW) + 10 Hz]

Span Accuracy:
Span>2 MHz +3%
Span=2 MHz +5%

Marker Frequency Counter Accuracy:

< *{(Marker Frequency X Frequency Reference

Accuracy) + (5 Hz X N) + 1L.8D]

Signals are input from
the 3G where high-
precision frequency
standard is set as the
reference frequency
for measurament.

2. Frequency Frequency: <1x10 " /year The frequency of CAL
Reference Output : <2X 107 8/day OUT signal locked to
Accuracy. the internal 10 MHz

reference is measured
with the counter.

3. Residual FM Residual FM: =3 Hz xNp-p/0.1 sec Highly stabilized

signals are input for
measuremert.

4. Frequency Drift

Frequency Drift:
2.5 kHz %X Sweep Time (min.) XN
(50 kHz < Span=2 MHz)
80 Hz X Sweep Time (min.) XN
{Span=50 kHz)

Highly stabilized
signals are input for
measurement.

5. Noise Sidsbands

f=2.6 GHz
1 kHz offset < — 100 dBo/Hz
10 kHz offset< — 110 dBe/Hz
20 kHz offset< — 110 dBe/Hz
100 kHz offset< — 114 dBc/Hz

f=2.8 GHz:
1 kHz offset< (-~ 95 + 20 logN) dBc/Hz
10 kHz offsat<{— 108 + 20 logN) dBc/Hz
20 kiHz offset<({— 108 + 20 logN) dBc/Hz
100 kHz offset<(~ 110+ 20 logN) dBc/Hz

Good noise sideband
signals are input for
measurement.

8. Frequency Span
Accuracy

Linear Span:
< +3% {Span=>2 MHz)
< £5% (Span=2 MHz)

Log Span:
% (10 + Btop Frequency % 0.1%)

Signals at two
frequencies according
to each span are input
{0 measure the
difference between
the frequencies.
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4.1 Introductory Description and UUT Performance Reguirements

Table 4-1  UUT Performance Requirements (2 of 5)

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

7. Resolution
Bandwidth
Accuracy and
Selectivity

Range Accuracy:
10 Hz to 3 MHz 1, 3, 10 sequence
+15% 100 Hz to 1 MHz
+25% 30 Hz (25°C £10°C), 3 MHz
+50% 10 Hz to 100 Hz nominal (digital iF)

Selectivity (—60 dB/—3 dB):
<151 100 Mz to 3 MHz
<20:1 30 Hz
5:1 10 Hz to 100 Hz nominal (digital IF)

Bandwidth {—6 dB):
200 Hz, 9 kHz, 120 kHz
Conformed to CISPR standard

CAL OUT signals are
input for
measurement.

8. Resolution

100 Hz to 3 MHz RBW:

CAL OUT signals are

Bandwidth < + 0.3 dB {Reference to 300 kHz RBW) |input for
Switching 30 Hz RBW ;< +1 dB (digital IF) measurement,
Uncertainty 10Hzto100Hz . <+1.5dB
9. Displayed (10 Mz res BW, 0 dB input atten, 1 Mz video filter) No signal is input and
Average Noise R3265A: average noise level at
Level —100 dBm 1 kHz each frequency is
—110 dBm 10 kHz measured.
—111 dBm 100 kHz
- 135 dBm 1 MHz

— {140 —1.55f(GHz)} dBm
10 MHz to 3.6 GHz
—{145 —1.55f(GHz)} dBm
10 MHz to 3.6 GHz
{Low noise mode)

—135 dBm 3.5 GHz to 8 GHz
R3z71A:

—100 dBm 1 kHz

—110 dBm 10 kHz

—111 dBm 100 kHz

—{135-1.55f(GHz)} dBm
1 MHz to 3.6 GHz

-~ 130 dBm 3.5 GHz to 7.5 GHz
—123 dBm 7.4 GHz to 15.4 GHz
- 116 dBm 156.2 GHz to 23.3 GHz
—110 dBm 23 GHz to 26.5 GHz

Jan on/a4
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4.1 introduciory Description and UUT Performance Reguirements .

Table 4-1

UUT Performance Requirements (3 of 5)

Unit-Under-Test
(LU
Parameter/Function

Performance Specifications

Test Method

18. Gain Compression
(1 dB)

H3265A;
~5 dBm mixer input level > 200 MHz
— 10 dBm mixer input level > 10 MHz

R3z271A;
—5 dBm mixer input level > 10 MHz

Two signals are input
simultaneously 1o
measure the lavel at
which one of the
signals is lowered by
1 dB.

11. Residual
Response

{no signal at input, 0 dB RF Attenuation)
R3265A;

<—‘EOOdBmi 1 MHz
<-90dBm| 300 kHz

No signal is input and
the test is terminaied
at 650 0.

H3271A:
<—100 dBm | 1 MHz to 3.6 GHz
< ~50 dBm i 300 kHz to 26.5 GHz
12. Second Harmonic | R3265A; The lowpass filter is
Distortion - jconnscted to the 8G
freq range mixer level | gutput for
<~70dBc | 100 MHz to 3.6 GHz | —30dBm | easurement.
< - 80 dBc 10 MMz 10 3.6 GHz 30 dBm
< —100 dBe »>3.5 GHz ~10 dBm
R3271A:
freq rangs mixer level
< —70 dBe 10 MHz to 3.6 GHz —30 dBm
< —100 dBc >3.5 GHz — 10 dBm

T AN A
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4.1 Infroduciory Description and UUT Performance Requirements

Table 4-1 UUT Performance Requirements (4 of 5)
Unit-Under-Test
{UUT) Performance Specifications Test Method
Parameter/Function
13. Third Order R3265A: Two neighboring
Intermodulation ) signals are input
Distortion freq range mixer level | simultaneously for -
<-70dBc | 200 MHz t0 3.6 GHz | ~30dBm |Measurement.
<—B60dBc | 10 MHz to 3.6 GHz 30 dBm
< —75 dBc >3.5 GHz —30 dBm
R3271A:
freq range mixer level
<-—70dBc | 10 MHz 0 3.8 GHz —30 dBm
< 75 dBc >3.6 GHz —30 dBm
14, Image, Multiple, H3265A: Signals allowing

Out of Band
Response

< —70 dBc (10 MHz to 8 GHz)

R3271A:
< - 70 dBc (10 MHz to 18 GHz)
<~ 60 dBc (10 MHz to 23 GHz)
< —50 dBc (10 MHz to 26.5 GHz)

image, multiple and
out of band response
as against the center
frequency are input
for measurement.

15. Frequency
Response

10 dB input attenuation
R3265A:
+ 1.5 dB 100 Hz to 3.6 GHz
+1.0 dB 50 MHz to 2.6 GHz
+1.5dB 3.5 GHz to 7.5 GHz
+1.5dB74 GHz to 8 GHz
Additional Uncertainly Due to Band Switching:
+0.5dB
Frequency Response Referenced to CAL Signal:
+5dB 100 Hz to 8 GHz
Raz271A:
1.5 dB 100 Hz to 3.6 GHz
+1.0 dB50 MHz to 2.6 GHz
+1.5dB3.5 GHz t0 7.5 GHz
+3.5dB 7.4 GHz to 15.4 GHz
+4.0dB15.4 GHz to 23.3 GHz
+4.0 dB 23 GHz {0 26.5 GHz
Additional Uncertainly Due to Band Switching:
0.5 aB
Frequency Response Referenced to CAL Signal:
+5 dB 100 Hz to 26.5 GHz

The signal level of 3G
at a certain level on
the screen is
measured at sach
frequency with the
power meter,

Jan 20/94




R32654/32714 SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.1 Infroductory Description and UUT Performance Reguirements

Table 4-1

UUT Performance Requirements (5 of 5)

Unit-Under-Test

{(UuT) Performance Specifications Test Method
Parameter/Function
16. {F Gain (after automatic cafibration) The REF level is
Uncertainty +0.5 dB 0 dBm fo —50 dBm raised while lowering

+0.7 dB 0 dBm to —80 dBm

the signai level with
the external attenuator
10 measure the error.

17. Scale Fidelity

Log:
+0.2 dB/1 dB, £1 dB/10 dB, +1.5 dB/90 dB

Linear:
+ 5% of reference lovel

QP Mode Log:
+1.0 dB/30 dB, %2 dB/40 dB, + 1.0 dB/40 dB
(25°C £ 10°C)

Input signal is lowered
with the external
attenuator for
measurement.

18. Input Attenuator
Accuracy

{20 dB to 70 dB settings referenced to 10 dB)
R3265A;

+1.1 dB/10 dB step, 2.0 dB max,

100 Hz to 8 GHz

Raz71A:
+1.1 dB/10 dB step, 2.0 dB max,
100 Hz to 12.4 GHz
+1.83 dB/M0 dB step, 2.5 dB max,
12.4 GHz to0 18 GHz
+ 1.8 dB/10 dB step, 3.5 dB max
18 GHz 10 28.5 GHz

Signal at a frequency
i5 input and measured
with the intemal
attenuator.

19. Sweep Time
Accuracy

Accuracy: < +3%

Square wave signals
at a known frequency
are input repeatedly
accorging to each
sweep fime for sweep
time measurement.

20. Calibration
Amplitude
Accuracy

Amplitude: —10dBm 0.3 dB

CAL OUT signals are
measured with the

1 power meter.

dan on/aa
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4.2  Measurement Standards and Support Test Eguipment Performance Requirement

4.2 Measurement Standards and Support Test Equipment Performance

Requirement

Minimum-Use-Specifications (MUS) are the calculated minimum performance specifications
criteria needed for the Measurement Standards (MS) and support M&TE to be used for the
comparison measurements required in the Test Procedure (TP) process. '

The MUS is developed through uncertainty analysis and is cailculated through assignment of a
defines and documented uncertainty/accuracy ratic or margin between the specified tolerances
of the UUT and the capability (uncertainty specification) required of the measurement standards
system. MUS is required to assist a measurernent specialist in the evaluation of existing or
selection of alternate measurement standards equipment.

The uncertainty/accuracy ratio applied in this TP is 10:1 and any exception to that is indicated in
Section 4.1.

CAUTION

The instructions in this TP relate specifically to the equipment and conditions listed in Section
4,2, If other equipment is substituted, the information and instructions must be interpreted
and revised accordingly.

MS and SM&TE Environmental Range :  Temperature 1 18°Cio 28°C
Relative Humidity : 30% to 70%
MS and SM&TE Warm-up/Stabilization Period Requirements 80 minutes

4-7 Jan 20/94
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4.2 Measurement Standards and Support Test Equipment Performance Reauirement

Table 4-2 Measurement Standards (MS) Performance Requirements

Equipment Generic

Minirmum-lise-Specifications

Mir., Model/Option

Name (Qty) Applicable
Frequency Standard Output Frequency : 10 MHz TR3110
Stability : BX 10710/ day
Output Impedance : about 50 )
Output Voltage : 1 Vpp or more
Synthesized Sweeper | Frequency Range 110 MHz t0 18 GHz TR4515
Frequency Accuracy {CW): 3x 107 8/day
Power Level Range : ~15dBmto +15 dBm
Frequency Counter Frequency Range $10 Hz to 120 MHz TR5823
Gate Time 1 10s
Number of Digits Displayed : 8 digits
input Voltage Hange : 25 mVrms to 500 mVrms
Frequency Frequency Range : 10 MHz to 20 MMz HP3325
Synthesizer Stability : 5X 107 8/year
Power Level Range: ~ 10 dBm to +13 dBm
Synthesized Signal Frequency Range 10 MMz 10 4 GHz R4262
Generator Residual SSB Phase Noise:
1 kHz offset < —115 dBe/Hz
10 kHz offset < —125 dBc/Hz
100 kHz offset < —130 dBc/Hz
Power Level Range: 20 dBm to + 10 dBm
Power Meter Accuracy 1 £0.02 dB {dB Relalive Mode) HP436A
Power Sensor Frequency Range 50 MHz to 26.5 GHz HP 8485A
Power Range D1 W o 100 mW
Maximum SWR 1 1.25 {26.5 GHz)
Freguency Range 10 MHz 10 18 GHz HPB8481A
Power Range Pl W to 10 mW
Sweeper Frequency Range : 10MHz to 26.5 GHz HP8350
Power Range :—5dBmte +10 dBm +
(at 3.6 GHz) HPB3595A
1 dB Step Attenuator Frequency Range :DC to 18 GHz HPB494H
Attenuation Range : 12 dB
10 dB Step Attenuator | Frequency Range :DCto 18 GHz HPB8495H
Altenuation Range : 70 dB
Attenuator Driver HP11713A
4-8 Jan 20/84
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4.2 HMeasurement Standards and Support Test Equipment Performance Requirement

Table 4-3 Support Measuring & Test BEquipment (M&TE) Performance Requirements

Equipment Generic

Minimurmn-Use-Specifications

Mfr., Model/Option

Name (Qty) Applicable
Adapter Type N{m) toc BNC(f) Generic
Type N(m) to SMA(f) Generic

SMA(m) to SMA{m)

50-673-0000-31

{Sealectro)
Type NI} to BNC(m) Generic
50 € Termination SMA Generic
20dB Fixed, 3dB Connector : SMA(m), SMA() Generic
Fixed Attenuator
Power Splitter Frequency Range : 10 MHz to 26.5 GHz Model 1579
Insertion Loss 1 6 dB (nominal) {Weainschel)
Low-pass Filter Cutoff Frequency  : 2.2 GHz
Rejection at 3 GHz : >40dB
Rejection at 3.8 GHz: >80 dB
Power Divider Frequency Range : 10 MHz to 300 MHz H-8-4
Isolation 1 >20 dB (ANZAC)
Frequency Range .2 GHzto 4 GHz 4313-2
isolation : >20dB {(NARDA)
Cable Frequency Range : DC to 26.5 GHz AQ1002
Maximum SWR 1 <1.45 GHz at 26.5 GHz
Length 1 about 70 cm
Connector : SMA(m) both ends
Length 1180 cm Mi-09
Connector : BNC(m) both ends
Length :10 cm MC-61
Connector

: BNC{m} both ends

Jan 20/94
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4.3 _Preliminary QOperations

4.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer’s power supply cord is plugged into a 3-hole grounded

outlet or 2-hole outlet with grounded adapter. You can be fatally shacked if you fail to follow
this rule.

Do not touch live circuits when calibrating instrument.

(1)  Review this entire procedure before starting calibration procedure.

(2)  Aways confirm that the POWER switch is OFF before connecting the power cable to the AC
line,

4-10 Aan 90/QA
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4.4 Performance Test Process

4.4 Performance Test Process
4.4.1  Accuracy of Frequency Readout and Frequency Counter Marker
® SPECIFICATION

Frequency Readout Accuracy < £ [({Center Frequency X Frequency Reference Accuracy)
+ (Span x Span Accuracy) +(0.15 X RES.BW) + 10 Hz]

Span Accuracy: Span > 2MHz +3%
Span = 2MHz +5%

Marker Frequency Counter Accuracy < % [(Marker Freq. X Freq. Reference Accuracy)
+ {6 HzxXN} + 1LS8D]

# RELATED ADJUSTMENT
YTO Adjustment
10 MHz Frequency Reference Adjustment

& DESCRIPTION
The accuracy of the R3265A/3271A frequency readout and frequency counter marker is tested

with an input signal of known frequency,

SYNTHESIZED R3265A/3271A
FREQUENCY SWEEPER L—-.l r——]
STANDRARD

0 & | OI I :

O 10 MHz o <'|>
! ’ EXT
Ref. IN

BNG t SMA CABLE
CABLE

Figure 4-1 Frequency Readout and Frequency Counter Marker Accuracy Test Setup

® EQUIPMENT
Frequency Standard . ................... TR3110
Synthesized Sweeper . .................. TR4515
Cables:
SMA 70Cm ... AD1002
BNC, 180cm ... i MI-09

4-11 fan 21/QA
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4.4 Performance Test Process

@ PROCEDURE
{13 Connect the equipment as shown in Figure 4-1

[Frequency Readout Accuracy]

(2) Press the iNSTRUMENTkey on the TR4515. Set the TR4515 controls as

follows:
CW e 2 GMz
Powerlevel ......................... -0 dBm
Frequenty Reference ................... EXT {Rear Panel)

(3) On the R3265A/3271A, press the key and set the controls as follows:

CenterFreq ........... .. ... ... ..... 2 GHz
pan .. e e e 1 MHz

(4) On the R3265A/3271A, press the key. Record the MKR frequency on Table 4-4 as
the Actual Marker Reading. The reading should be within the limits shown.

(6} Repeat step {4) for all the frequency and span combinations listed in Table 4-4. Peak
the R3285A/3271A preselector for and set the Analyzer and the TR4515's key to
frequencies of 5 GHz and above.

[Frequency Counter Marker Accuracy]

(6) Set the [FREQ span | key of the R3265A/3271A to 1 MHz.

----------- |
i

{7} ¥Key in the TR4515 frequencies and the R3265A/R3271A center as indicated in
Table 4-5. For each pair of settings, press the key and record the MKR frequency
at each point in Table 4-5, '

The marker readings should be within the limits shown.

A 10 I AANV/OVA
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4.4 Poriormance Test Process

Table 4-4 Frequency Readout Accuracy

TR4515 R3265A/3271A Marker Reading
Frequency Span Center Min. Actual Max.
(GHz) P Frequency (GHz) (GHz) (GHz)
2 1 MHz 2 GHz 1.999848 2.000051
2 10 MHz 2 GHz 1.99968 2.00031
2 20 MHz 2 GHz 1.98935 2.00084
2 50 MHz 2 GHz 1.98845 2.00154
2 100 MHz 2 GHz 1.9968 2.0031
2 2 GHz 2 GHz 1.838 2.080
5 1 MHz 5 GHz 4.999847 5.000052
5 10 MHz 5 GHz 4.99968 5.00031
5 20 MHz 5 GHz 4.99935 5.00064
5 50 MHz 5 GHz 4.99845 5.00154
5 100 MHz 5 GHz 4.9968 5.0031
5 2 GHz 5 GHz 4.939 5.060
< R3271A ONLY >
11 1 MHz 11 GHz 10.999847 11.000052
11 10 MHz 11 GHz 10.999868 11.00031
11 20 MHz 11 GHz 10.99935 11.00084
1 50 MHz 11 GHz 10.99845 11.00154
i1 100 MHz 11 GHz 10.9968 11.0031
11 2 GHz 11 GHz 10.939 11.080
18 1 MHz 18 GHz 17.998946 18.000053
18 10 MHz 18 GHz 17.98968 18.06031
18 20 MHz 18 GHz 17.99835 18.00064
18 50 MHz 18 GHz 17.99845 18.00154
18 100 MHz 18 GHz 17.9968 18.0031
18 2 GHz 18 GHz 17.939 18.060
Table 4-5 Frequency Counter Marker Accuracy
R3zesA/ Marker E
TR4515 3271A arker rrequency
Frequency Center
(GHz) Frequency Min.(GHz) Actual(GHz) Max. (GHz)
(GHz)
2 2 1.999989794 2.000000206
5 5 4.899999494 5.000000506
<IR3271A ONLY >
11 11 10.999998889 11.000001111
18 18 17.989998184 18.000001816
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4.4 Performance Test Process

4.4.2 Frequency Reference Quiput Accuracy

® SPECIFICATION
Frequency: <1X107/year, <2X10-8/day

® RELATED ADJUSTMENT
Frequency Reference Adjustrnent

® DESCRIPTION
The 10 MHz reference signal is measured for frequency accuracy by measuring the frequency
of the 25 MHz CAL OUTPUT signal. The CAL OUTPUT signal is referenced to the10 MHz

reference.
R3265A/327 1A
FREQUENCY
FREQUENCY COUNTER e !
STANDRARD O
- N
C) oo?o ?
TOMHz ~ 120MHz
| lﬁﬁfﬁ INPUT A
YT BNC CABLE

OQuUTPUT

Figure 4-2 Freguency Reference Accuracy Test Setup

& EQUIPMENT
Frequency Counter . .......... ... ....c... TR5823
Frequency Standard .. .................. TR3110
Cables:

BNC, 180 cm (2required) ................ MI-09
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4.4 Periormance Test Process

¢ PROCEDURE
(1) Connect the equipment as shown in Figure 4-2.

(2} Set the TRE823 controls as foliows:

FREQUENCY STD SWITCH (Rear Panel) .......... EXT
INPUT CHANNEL .. . i i e i INPUT A
BATE TIME .ot i i i e e et s s 10 sec

(3) Press the key on the R3265A/3271A.

CAUTION

Before starting this measurement, perform warm-up operation of the R3265A/3271A for more
than 30 minutes. If the frequency reference of the R3265A/3271A is set to EXT, set it to INT
or perform 15-minute warm-up operation after instrument preset.

{4) Wait for the frequency counter to settle down.

(5) Read the freguency counter display. The frequency should be within the following
limits:

{2)*4.9899975 < < {2)5.0000025
* The counter can display only eight digits.
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4.4 Performance Test Process

4.4.3 Residual FM
® SPECIFICATION
Residual FM; < 3 Hz % Np-p/0.1 sec

& RELATED ADJUJSTMENT
There is no related adjustment procedure for this performance test.

& DESCRIPTION
The Residual FM Test measures the short-term stability of the spectrum analyzer’s LO system.
A stable signal is applied to the input. In zero span, the signal is slope detected on the IF
bandwidth filter skirt. Any instability in the LO system transfers to the IF signal in the mixing
process. The test determines the slope of the IF filter in Hz/dB and then measures the signal
amplitude variation caused by the residual FM. Muitiplying these two values gives the residual

FM in Hz.
FREQUENCY
SYNTHESIZER PR3265N3271AF__-}
ouT IN
T [ T
BNC CABLE
Figure 4-3 Residual FM Test Setup
& EQUIPMENT
Frequency Synthesizer . ................. HP3325
Cable:

BNC, 150 0m ..o Mi-09
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4.4 Performance Test Process

@ PROCEDURE
[Determining the IF Filter Slope]
(1) Connect the equipment as shown in Figure 4-3.

(2) Set the Frequency Synthesizer controls as follows:

FREQ .\ttt e e e e e 10 MHz
AMPTD o —~10 dBn
FUNGCTION .. e ~ key

(3) On the R3265A/3271A, press the [ preseT | key and set the t0 10 MHz,
to 100kHz.
C p— o oo 1
f I

r 1
Press the key and! NEXTMENU | then pregg ! PIGITAL IF
i

k I
| eioFF !
“OFF”.
pmm———— 1

Press the key, marker | ON | key, | 3 IhK | 10 set the signal track to “ON”,

Lo —— E|

twice to set the Digital IF to

Press the key, then press six times to set the SPAN to TkHz.

I

Set the | "W | to 30 Hz.
L

Fom————— ) = a
Press the [PEAK|key, [MKR—>|key,! MKR—REF | and[PEAK] TMKR-SREF | .

r 1 r 1
MENU 1 SWEEP | 1 SINGLE |.
Press the key, 1 MODE J,and Lswp |

e P |

: r 1
Press ey

L d

(4) Rotate the data entry knob clockwise until MKR reads —3 dB +0.1 dB.

r %
Press }ﬁ MK ! Rotate the data antry knob clockwise until MKR read —6 dB+0.1 dB.

| DRSO

(5) Divide the ] MKR frequency by the 4 MKR amplitude to obtain the siope of
the RBW filter. For example, if the < MKR frequency is 14 Hz and the ZMKR
amplitude is 8.05 dB, the slope is 2.3 Hz/dB.

Record the result below:
Slope__ Hz/dB
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4.4 Performance Test Procass

[Measuring the Residual FM]

(6)

(7)

r 1 r hl
OFF MENU 1 8WEEP 1 CONT 1
Press the MARKER key, the key, | MODE | and L swp !

Set to ¢ Hz.

Set the SWEEP to 100 ms.

Press the key. Rotate the data entry knob clockwise o place the displayed
trace about six divisions below the reference level.

F B! " !
Press the key, | SWEEP | 5y | SINGLE |

L MODE | LSWP_ T
1 (8 r===3
Press the [peax| key, MARKER - key MR Land [pEak key ! M 1
Al B

Read the 4 MKR amplitude, take its absolute value, and record the result as the

deviation.

Deviation: dB

Calculate the residual FM by multiplying the slope recorded before by the deviation.
Record the result below.

The residual Fivt should be less the 3 Hz.
Residual FM: . Hz
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4.4 Performance Test Process

4.4.4 Frequency Drift
® SPECIFICATION

) 2.5 kHz X sweep time {min) XN {50 kHz < span = 2 MHz)
Frequency Drift . .
80 Hz x sweep time (min) XN (span = 50 kHz)

¢ RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test,

& DESCRIPTION
In the frequency drift test, drift of the spectrum analyzer’'s LO system is measured when the
sweep time is long. Drifts are measured for two spans by inputting highly-stabilized signal,

BNC CABLE
10 MHz REF
EXT REF IN \[ l:N/OUT
0 R3265A/3271A
FREQUENCY I 7
SYNTHESIZER
BNC CABLE
Figure 4-4 Frequency Drift Test Setup
e EQUIPMENT
Frequency Synthesizer . .................... HP3325
Cable: BNC 150 cm (2 required) .............. MI-08

Adapter: Type {(N) to BNC
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4.4 Performance Test Process

® PROCEDURE
(1) Connect the equipment as shown in Figure 4-4.

{(2) - On the HP3325, set the controls as follows:

FREQ & @it oo e 10 MHz
AMPTD oot ~8 dBm
FUNCTION ...t ~ key

CENTERFREQ ...................... 10 MHz

SPAN . 50.1 kHz
dB/div ... 2 dB/div

SWP 1 sec

(4)  On the R3265A/3271A, press [centerrrza } [ 4], [ ], [ ]and the signal on

the screen moves to the second division from the right. Wait for sweep to be performed

three times or more.

= |
(5] On the R32B5A/3271A, press |A .* vEw 1 .’ WRITE i

Set the sweep time to 80 sec.

PFBSS xSWEEPi JSNGLE: i RESET | .

t 1 '
MODE _SwP J L Sj‘{_?_

Wait for the sweep to be compieted {until the sweep indicator goes off).

(6) On the R3265A/3271A, pres{Peax], MARKER, [on ], ! =4’JMKR= [2] and][Peax].

(7) Read the MKR frequency and record this as the frequency drift.
it should be less than 2.6 kMz. Frequericy Drift: iz

SWE‘EE?! i CONT i OF:F:
ASver | S 1 and MARKER [oFF] |

(8) On the R3265A/3271A, press

wmw " BLANK | Fose :
Press . . i g 1 and |CPL{ , 18wP: | rAUTOt ; INE)(? MENUE ,
L 4

BT b mand b oo e o e

______________

H
1 DIGITAL iF l § DIGITAL iF a o 5
| i0oFE ! | iioFE ! to set 10 the DIGITAL IF to “OFF”.
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4.4 Performance Test Process

Set the R3265A/3271A as follows:

Center Freq . ... ... it 10 MHz
= o N 200 Hz
RBW i e, 30 Hz
SWP 5 sec

Wait for sweep to be performed three times or more.
{9) Repeat (4) through (B).

{10} Read the MKR frequency and record this as the frequency drift.
it should be less than 80 Hz.

Frequency Drift: Hz
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4.4.5 Noise Sidebands
® SPECIFICATION
Noise Sidebands:
Offset f =2.6 GHz f=»2.6 GHz
1 kHz < 100 dBe/Hz < {—95+ 20 logN) dBc/Hz
10 kH=z < —110 dB¢/Mz < (- 108+ 20 logN) dBc/Hz
100 kHz < —114 dBc/Hz < (—110+ 20 logN) dBc/Hz

8 RELATED ADJUSTMENT
There is no relatad adjustment procedure for this performance test.

e DESCRIPTION

The noise sidebands of 2 2.6 GHz and 3.7 GHz, ~ 10 dBm, signal are measured at an offset of
1 kHz, 10 kHz and 100 kHz from the carrier.

BNC CABLE SYNTHESIZED SIGNAL
R3265A/R271A £ 10 M REE QUT/N 1o REFl GENERATOR
! |
RF © ® &FJTPUT
o = 9 INPUT ’
j N, SMA CABLE
Figure 4-5 Noise Sidebands Test Setup
e EQUIPMENT:  Synthesized Signal Generator
Critical Specifications Recormmended

for Equipment Substitution model
Freguency Hange = 10 MHz to 4 GHz R4252

Residual SSB Phase Noise at
1 kHz offset < — 115 dBc/Hz
10 kMz offset < — 125 dBo/Hz
100 kHz offset < —130 dBc/MHz
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4.4 Periormance Test Process

® PROCEDURE

)
(2)

3)

Connect the eguipment as shown in Figure 4-5.

Set the Signal Generator controls as follows:

Frequency ..... e PR 2.6 GHz & 3.7 GHz
CWOutput .. ... i —5 dBm

F ]
Press the key on the R3265A/3271A. Press the [ ore | key and | L0, 1,

r 1
then press | DIGITAL | twice, to set the Digital IF to “OFF”.

L JRIOFF |

Set to 2.6GHz.

Since the measurement is made for each of 1 kMz, 10 kMz and 100 kHz offset
frequency, set the span frequency to 2.5 times each offset frequency, or 2.5 kMz, 25
kHz and 250 kHz. Keep other settings unchanged.

Operate keys on the R3265A/3271A as follows to measure noise sidebands of each
offset frequency. The measurement procedure for 100 kHz offset frequency is explained
here, and the procedure is applicable for 10 kHz and 1 kHz offset frequency.

Set the span correspending to offsel.

————— p===—=
1

Press the reference level by 20 dB and perform averaging for about 20 samples. Afier
averagqing, read the marker level and write it down in Table 4-6.
Also, measure noise sidebands with the center frequency at 3.7 GHz, and Table 4-6 is

completed.
Table 4-6 Noise Sidebands
Offset CF 2.6 GHz CF 3.7 GHz
(kHz)  f Actual (dBc/Hz) | Max. (dBo/Hz) | Actual (dBe/Hz) | Max. (dBc/Hz)
1 —100 —-95
10 —-110 —108
100 -114 —~110
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4.4 Performance Test Process

4.4.6 Frequency Span Accuracy

® SPECIFICATION
< * 3% of actual frequency separation {SPAN > 2 MHz)
< & §% of actual frequency separation (SPAN = 2 MHz)
< % (10% of actual frequency +0.1% of Stop frequency): LOG Span Accuracy

+

& RELATED ADJUSTMENT
Span adjustment.

& DESCRIPTION

Set the signal frequency twice with the synthesized sweeper and measure the difference
between signal frequencies with the analyzer.
Check the span accuracy using the signal frequency difference measured with the

MARKER function.
FREQ. 10 MHz REF
SYNTHESIZED ST IN R3265A/3271A | qut
SWEEPER [—1 r‘—J

1 |
() our o 7
7

[:;] ADAPTER

SMA CABLE

Figure 4-6 Frequency Span Accuracy Test Setup

& EQUIPMENT
Synthesized Sweeper .. ................. TR4515
Cables:
SMA, 700m ... e Al1002

BNC, 180cm .. ... e Mi-09
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4.4 Performance Test Process

¢ PROCEDURE

M
@)

(6)

Connect the equipment as shown in Figure 4-6.

Set the TR4515 controls as follows:

CW 1.999992 GHz
Cutput Power ... i -5 dBm
Frequency STD Switch (Rear Panel) ........ EXT

On the R3285A/3271A, press the key and set the R3265A/3271A controls as

follows:

Center Freq ....... ... ... 2 GHz
SN i e e e 20 kHz

- |§\W}'ES;1 ré;r:iﬂ{;L’él |S_I§CZ¥—LTEE
On the R3285A/3271A, press the key, mope 1 * | swp 1! swp !

e .............E

the [Peax|key and the MARKER [on | [on Jkey, ¢ i R . .

Set the TR4515 controls as follows:

CW e 2.000008 GHz

On the R3265A/3271A, press the [ MENU ] key'swm'”’ TSNGLE] | [SNGLE] gng

MoODE ! 7 ¢ Lswp 17l swe |
the key.

—_—— - [ G |
Record the ZIMARKER frequency reading as the Actual ./ MARKER
Reading in Table 4-7.

The reading should be within the limits shown,

Set the frequency of the TR4515, the center frequency and span of the R3265A/3271A
as shown in Table 4-7, and repeat steps (5) through (7).

{LOG Span Accuracy)

®)

On the R3265A3271A, press the key and the
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4.4 Performance Test Process

(9) Set the R3265A/3271A controls as follows:

Start frequency ... ... . .. 100 MHz
Stopfrequency ....... ..., 1 GHz

(10) Set the TR4515 controls as follows:

CW 200 MHz

, F 1T N r i
(11) On the R3265A/3271A, press the [MENU ]| key,| SWEEP ISNGLEL | 1SNGLEI nq

LMODE |” | swp |’ | SWP |
the key.
Record the MARKER frequency in Table 4-8 as the Actual Marker Reading. The reading
should be within the fimits shown.

{12) Set the frequency of the TR4515, the start and stop frequency of the R3265A/3271A as
shown in Table 4-8, and repeat steps {10) through (12},
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Table 4-7 Frequency Span Accuracy

TR4515 TR4515 A3265A/R3271A 21 Marker Reading
1st 2nd Center Span
Frequency Frequency Frequency Setting Min. Actual Man.
1.899992 GHz | 2.000008 GHz 2 GHz 20 kHz 15.2 kHz 16.8 kHz
1.089980 GHz | 2.000020 GHz 2 GHz 50 kHz 38 kHz 42 kHz
1.999840 GHz | 2.000180 GHz 2 GHz 400 kHz 304 kHz 336 kHz
1.8992 GHz 2.0008 GHz 2 GHz 2 MHz 1.52 MHz 1.68 MHz
1.9992 GHz 2.0008 GHz 2 GHz 2.01 MHz 1.552 MHz 1.648 MHz
1.898 GHz 2.002 GHz 2 GHz 5 MHz 3.88 MHz 4.12 MHz
1.996 GHz 2.004 GHz 2 GHz 10 MHz 7.76 MMz 8.24 MHz
1.892 GHz 2.008 GHz 2 GHz 20 MHz 15.52 MHz 16.48 MMz
1.98 GHz 2.02 GHz 2 GHz 50 MHz 38.8 MHz 41.2 MHz
1.96 GHz 2.04 GHz 2 GHz 100 MHz 77.6 Mz B82. 4 MHz
1.92 GHz 2.08 GHz 2 GHz 200 MHz 155.2 MHz 164.8 MHz
1.8 GHz 2.2 GHz 2 GHz 500 MHz 388 MHz 412 MHz
1.6 GHz 2.4 GHz 2 GHz 1 GHz 776 MMz 824 MHz
1.2 GHz 2.8 GHz 2 GHz 2 GHz 1.652 GHz 1.648 GHz
2.9 GHz 6.1 GHz 4.5 GHz 4 GHz 3.104 GHz 3.286 GHz
1.3 GHz 7.7 GHz 4.5 GHz 8 GHz 6.208 GHz 6.592 GH=z
<R3271A ONLY >
9.996 GHz 10.004 GHz 10 GHz 10 MHz 7.76 MHz 8.24 MHz
9.98 GHz 10.04 GHz 10 GHz 100 MHz 77.6 MHz 82.4 MHz
9.6 GHz 10.4 GHz 10 GHz 1 GHz 776 MHz 824 MHz
9.2 GHz 10.8 GHz 10 GHz 2 GHz 1.5652 GHz 1.648 GHz
16,998 GHz 17.004 GHz 17 GHz 10 MHz 7.76 MHz 8.24 MHz
16.96 GHz 17.04 GHz 17 GHz 100 MHz 77.6 MHz 82.4 MHz
16.6 GHz 17.4 GHz 17 GHz 1 GHz 776 MHz 824 MHZ
16.2 GHz 17.8 GHz 17 GHz 2 GHz 1.552 GHz 1.648 GHZ
8 GHz 12 GHz 10 GHz 5 GHz 3.88 GHz 4,12 GHZ
6 GHz 14 GHz 10 GHz 10 GHz 7.78 GHz 8.24 GHZ
2 GHz 18 GHz 10 GHz 19 GHz 15.52 GHz 16.48 GHZ
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Table 4-8 LOG Span Accuracy

R3265A/R3271A Marker Reading
TR4515 — Stop
Frequenc a 0 .
aueney Frequency | Frequency |  Min. Actual Max. -
200 MMz 100 MHz 1 GHz 179MHMz 221 MHz -
500 MHz 100 MHz i GHz 449 MHz 551 MHz
8O0 MMz 100 MHz 1 GHz 719 MHz 881 MHz
20 MHz 10 MHz 1 GHz 17 MHz 23 MHz
50 MHz 10 MHz 1 GHz 44 MHz 56 MHz
80 MiHz 10 MHz 1 GHz 71 MHz 89 MHz
100 MHz 10 MHz 1 GHz 89 MHz 111 MHz
200 MHz 10 MHz 1 GHz 179 MHz 221 MHz
500 MHz 10 MHz 1 GHz 448 MHz 551 MHz
800 MHz 10 MHz 1 GHz 719 MHz 881 MMz
10 MHz 1 MHz 1 GHz 8 MHz 12 Mhz
20 MHz 1 MMz 1 GHz 17 MHz 23 MHz
50 MHz 1 MHz 1 GHz 44 MHz 58 MHz
-~ 80 MHz 1 MHz 1 GHz 71 MHz 89 MHz
100 MHz 1 MHz 1 GHz 89 Miz 111 Mz
200 MHz 1 MHz 1 GHz 179 MHz 221 MHz
500 MHz 1 MHz 1 GHz 449 MHz 551 MHz
800 MHz 1 MHz 1 GHz 719 MHz 881 MiHz
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4.4.7 Resolution Bandwidth Accuracy and Selectivity
® SPECIFICATION
Range: 10 Hz to 3 MHz; 1, 3, 10 Sequence

Accuracy: +50% (Resolution Bandwidth 10 Hz to 100 Hz, Digital IF)
+15% (Resolution Bandwidth 10 Hz to 1 MHz)
+ 25% (Resolution Bandwidth 3 MHz, 30 Hz)
Note: 30 Hz at 25°C £10°C

Selectivity: < 15:1 (100 Hz to 3 MHz)
<20:1 (30 Hz)
5:1 (10 Hz to 100 Hz, Digital F) Nominal

Bandwidth (6 dB): 200 Hz, 9 kHz and 120 kHz (based on CISPR specifications)
® RELATED ADJUSTMENT

® DESCRIPTION
This test measures the resolufion bandwidth accuracy and selectivity. The 60 dB bandwidih is
then determined and the results used to calculate the seleclivity for each bandwidth (Selectivity
= 50 dB BW/3 dB BW).

R3265A/3271A

CALOUT RE

o = ? Q| iNpuT

BNC CABLE

Figure 4-7 Resclution Bandwidth Accuracy/Selectivity Setup
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® PROCEDURE
[Resolution Bandwidth Accuracy]

(1) Connect the R3265A/3271A CALOUT to the INPUT 50 () as shown in Figure 4-7.

(2) Press and set the controls as foilows:
Pross [center|[2][s |[mre] .

Press |Freq seaN ]j MHz |

Press | oer LEVEL IImdBml and .

RBW
o [~

e 1
t NEXT ll HGTALIF 11 DIGTAL l [ »
Press L e _:L v2ore 3 zor | 'to set Digital IF to "OFF”.

F 1
i TRACE n SAMPLE 1
Press | MENU It per I

.
(3) Press . MARKER [N | -‘ cB DOWN 1| DgvaN | and set ‘C‘}g;,ggg”” ! 0 ON.

4) Pres WlSWEEPHSNGLEl 13@@;5.
(4) s |meny |l MODE !l swp !+ 1 gwp and wait for a new sweep to finish.

_.v.....m..i

(8) Record the marker frequency in Tables 4-9 and 4-10 as actual 3 dB bandwidth.

(6) Change the RBW and span frequency as shown in Table 4-9, and repeat steps 4 and 5
for remaining RBWSs.

i Dﬁfggf { set Digital IF to “17.

e e o el

[Resolution Bandwidth Selectivity]

{7) Press and set the controls as follows:
Press |centen FReq } | MHz]
Press |rreq SPAN][MHz

s []] [ ]
Press ’VBW’..

]
Dand | ! DIGTAL IF ’ twice to set Digital IF to “OFF”.
! ! ij2i0FF ! 9

Press

Prage MENU : TRAGE il SAMF’LE: .
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(10)

(11)

(12)

—————— - e o g o " -

F
Press , MARKER :_ @8 "C’WN:  set 1ot 1 60.dB and} Oog;,gggmj to ON.

-
Press | MEnu | SWEEP “S'NGE«E ' | SINGLE |
- ' mope 1! swp | ¢ owp | and wait for a new sweep to finish.

o e

Record the marker frequency in Table 4-10 as actual 60 dB bandwidth.

Divide the 60 dB bandwidth by the 3 dB bandwidth and record as the Actual Resolution
Bandwidth Selectivity in Table 4-10.

Change the RBW and span frequency as shown in Table 4-10, and repeat steps (9)
through {11) for remaining RBWSs.

(For 10 Hz RBW, digital IF, set averaging to ten times because of close noise sidebands
involved,

|
Press MENU ISWEEPH CON’? 1
' L MODE 11 swp |

Set VBW to AUTO i RBW is 10kHz or beiow.

B i i i
B R )

Table 4-9 Resolution Bandwidth Accuracy

Resolution Freg;;ae;}cy 3dB Bandwidth
Bandwith Setting Setting Min. Actual Max.
3 MHz 5 MHz 2.25 MHz 3.75 MHz
1 MHz 2 MHz 850 kHz 1.15 MHz
300 kHz 500 kHz 255 kHz 345 kHz
100 kHz 200 kHz 85 kHz 115 kHz
30 kHz 50 kHz 25.5 kHz 34.5 kHz
10 kHz 20 kHz 8.5 kHz 11.5 kHz
3 kHz 5 kHz 2.55 kHz 3.45 kHz
1 kHz 2 kHz 850 Hz 1150 Hz
300 Hz 500 Hz 285 Hz 345 Hz
100 Hz 200 Hz 85 Hz 115 Hz
130 Hz 200 Hz 22.5 Hz 37.5 Hz
100 Hz, Digital IF | 200 Hz 50 Hz 160 Hz
30 Hz, Digital IF 200 Hz 15 Hz 45 Hz
10 Mz, Digital IF | 200 Hz 5 Hz 15 Hz

“1: The MIN and MAX values for RBW 30 Hz are those when the temperature is

256°C +£10°C. Values for other temperature range are not specified.
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Table 4-10 Resolution Bandwidth Selectivity

Resolution F’egga?rfcy 60 dB 3 4B Selectivity
Bandwith Setting Setting Bandwidth Bandwidth Actual Max.
3 MHz 25 MHz 15
1 MHz 20 MHz 15
300 kHz 5 MHz 15
100 kHz 1 MHz 15
30 kHz 500 kHz 15
10 kHz 200 kHz 15
3 kHz 50 kHz 15
1 kHz 20 kHz 15
300 Mz 5 kMz i5
100 Hz 2 kHz 15
30 Hz 1 kHz 20
100 Hz, Digital IF 1 kHz _ 5 (nominai)
30 Hz, Digital IF 500 Hz 5 (nominal)
10 Hz, Digital iF 200 Hz 5 (nominal)




R3265A/3271A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

4.4.8 Resoiution Bandwidth Switching Uncertainty
® SPECIFICATION

100 Hz to 3 MHz RZSBW: < +0.3 dB {referred to 300 kHz RES BW)

30 Hz RESBW: <+1dB
Digital IF:
10 Hz to 100 Hz < 1.56dB

& RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

® DESCRIFTION
This test utilizes the CALQUT signal for measuring the switching uncertainty between
resolution bandwidths, At each resolution bandwidih setting, the displayed amplitude variation
of the signal in measured. All measurements are referenced to the 300 kHz bandwidth.

—— RB265AB271A
N\ /
J \
 — ? @
— caL | Wl
ouT INPUT
ADAPUTER
BNC CABLE

Figure 4-8 Reasolution BW Switching Uncertainty Test Setup
® EQUIPMENT

Adapters : :
Typed Nim)to BNC{H) ................... JOF-AFF 001EX 3

Cables: _
BNC 10 em ... i e MC-61
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® PROCEDURE

(1) Connect the R3265A/3271A CALOUT to the INPUT 50 (i as shown in Figure 4-8.

CAL g p——

Tr 1
(2) Press thekey the | key and the - key ‘ E;AEG“? HS&E’%H e

_____ d

uuuuuuuuuuuuuuuuuuuuu

| I NEXT MENU ! ; DIGTAL IF ! E DIGTAL I# 1 I ]
o
the key, ! i PRI 1] 1/200FF | to set the Digital IF to “OFF”.

Set the instrument controls as follows:

Contar Freg ... e i 25 MHz
Span .. e 1 MHz
Reflevel ....... ... ... ... . . .. .o .... —5 dBm
RBW e 300 kHz
SweepMode ........ .. ... .. ... ... SINGLE
dB/DIV e e 1 dB

(3) Press the W key, :S&g@g; ;Sjgﬁ;‘f' the key and the MARKER key,

(4) Set the frequency span and RBW to the values listed in the second entry of Table 4-11
(Span 5 MHz, RBW 3 MHz).

(5) Press the key, !i}“{,ﬁ"i :Sg“\,?,;EEand the [peac] key,

Record the AMARKER amplitude in the Actuald MARKER Reading column of
Table 4-11. The MARKER reading should be within the limit shown.

CAUTION

_______________

I NEXT MENU | DIGTAL IF i
1 I
Press the | key 1 and | o |

_______________

set Digital IF to “1” when measuring the

resoution BW switching uncertainty of digital IF,

(7} Repeat steps 4 and 5 for each set of frequency span and RBW settings in Table 4-11.
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Table 4-11 Resolution BW Switching Uncertainty

R3265A/R3271A A Marker Reading
Span RBW Min. (dB) Actual Max. (dB)
1 MHz 300 kHz 0 0 (Ref.) 0
5 MHz 3 MHz 0.3 +0.3
2 MHz 1 MHz =0.3 +0.3
200 kHz 100 kHz -0.3 +0.3
50 kHz 30 kHz -0.3 +0.3
20 kHz 10 kHz ~0.3 +0.3
5 kHz 3 kHz -0.3 +0.3
2 kHz 1 kHz -0.3 +0.3
500 Hz 300 Hz -0.3 +0.3
200 Hz 100 Hz ~0.3 +0.3
200 Hz 30 Hz -1 +1
200 Hz *100 Hz -1.5 +1.5
200 Hz B0 Hz ~1.5 +1.5
200 Hz 10 Hz -1.5 +1.5

“1 Digital IF
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4.4.9 Displayed Average Noise Level

® SPECIFICATIONS
Displayed Average Noise level:  Resolution bandwidth 10 Hz, input attenuator 0 dB, video
bandwidth 1 Hz.

(R3265A)
Frequency range Average Noise Level
1 kHz — 100 dBm
10 kHz —~ 110 dBm
100 kHz =111 dBm
1 MHz - 135 dBm
10 MHz to 3.6 GHz ~{140—1.65 xf(GHz)} dBm |
—{145—-1.55 x{(GHz)} dBm
{(Low noise mode)
3.5 GHz to 8 GHz —135 dBm
(R3271A)
Frequency range Average Noise Level
1 kHz -100 dBm
10 kHz ~110 dBm
100 kHz —111 dBm
1 MHz t0 3.6 GHz | — {1356 1.55X§(GHz)} dBm
3.6 GHz to 7.5 GHz —130 dBm
7.6 GHz to 15.4 GHz ~123 dBm
16.2 GHz to 23.3 GHz —116 dBm
23 GHz to 26.5 GHz —110 dBm

® RELATED ADJUSTMENT
Frequency response adjustment.
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& DESCRIPTION

This test measures the displayed average noise level in all frequency tests. The analyzer's
input is terminated at 50 1. in Band 1, in the frequence range from 100 Hz to 3.8 GHz, the
test first measures the average noise at 1 kHz, 10 kHz, 100 kHz and 1000 kHz, then at any
frequency point in zero span. For the rest of Band 1, and for all remaining bands, the test
tunes the analyzer frequency across the band, uses the marker to locate the frequency with
the highest response, and then reads the average noise in zero span. In the case of the
R3265A only, a LOW NOISE function is provided, so the test measures the average noise level
at 25 MHz when the LOW NOISE function is set to ON,

R3265A/3271A

ofE] 9

500
TERMINATOR

Figure 4-9 Displayed Average Noise Test Setup

& EQUIPMENT
50 3 Terminator
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® PROCEDURE
[Displayed Average Naise, Band 1]

{1) Connect the egiptment as shown in Figure 4-9,

Press and set the controls as follows:

Center Frequency ..................... 1 kHz
Span Frequency . ... ..., 0 Hz
Reference Level . ... ... ... ... ... ..... — 60 dBm
Resolution Bandwidth .. ................ 30 Hz
Digital IF ... ... ... .. . OFF
Video Bandwidth . ....... .. ............ i Hz
Input Attenuator . ....... ... ... .. . ... DaB

(2) Press [a] ;AXG E [1] [o] [r] and wait for averaging to finish and press [Peac] .

(3) Read the marker level and record it in Table 4-12 as the Displayed Noise Leve! at 1kHz.

{4) Press and set the controls as follows:

Center Frequency . .................... 10 kHz
Span Frequency ............c.c.viinn.. 0 Hz
Reference Level ...................... - 80 dBm
Input Attenuator .. ... . .. . 0dB
Resolution Bandwidth . ................. 300 Hz
Video Bandwidth ...................... 1 Hz
SweepTime ............iiiiv.o.. .. 500 msec

5Y Press W | SWEEP || SINGLE |
( ) MODE 'ji SW? and Waft fOr a new Sweep to f[n;sh

then press )
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{6) Read the marker level and record it in Table 4-12 as the Displayed Noise Level at 10
kHz.

(7) Change the center frequency o each of the values listed in column 1 of Table 4-12 and
repeat step 5 sequentially. Read the marker level and record it in Table 4-12 as the
Displayed Noise level at Center Frequency.

(8) Press and set the controls as follows:

Start Frequency .. ....... .. ... .. 3.501 GHz

Stop Frequency ... .. i 8 GHz (7.5 GHz for R3271)
Reference Level ......... ... ... .. ... - 40 dBm

Hesolution Bandwidth . ................. 3 MHz

Video Bandwidth .. .................... 100 kHz

Input Attenuator .. ... ... ... . ..., 0dB

(9) Press {5‘;‘3:} E} and wait for averaging to finish.

(11) Set the controls as follows:

Span Freguency ..........c.c..cuiii.... 0 Hz
Reference Level .. .................... ~60 dBm
Resolution Bandwidth .. ................ 300 Hz
Video Bandwidth ... ................... 1 Hz
Sweep TiMe ... i, 500 msec

r ar ar i . -
MENU | | SWEEP 11 SINGLE 11 SINGLE 1 gny W )
(12) Press ‘ MoDE || swp Il swp | d [pe]

i
f Sdephucpunpudlt I K L 3 Sl O |

(13} Read the marker level and record it in Table 4-12 as the Displayed Average Noise Level
from 3.5 GHz to 8 GHz (7.5 GHz for R3271A).

4-38a Jan 20/94
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[Displayed Average Noise Level, Band 2 (R3271A only)]

(14} Press and set the controls as follows:

Start Frequenty .. ... o i 7.501 GHz
Stop Frequency ... ... .. i 15.4 GHz
Reference Level ...................... —40 dBm
Resolution Bandwidth .. ................ 3 MHz
Video Bandwidth . ..................... 100 kHz
Input Attenuator  ........... ... ..., 0 dB

{15) Repeat steps (9) through (12).

{16) Read the marker level and record it in Table 4-12 as the Displayed Noise level from

7.5 GHz to 15.4 GHz.

[Displayed Average Noise, Band 3 (R3271A only)]

{17) Press and set the controls as follows:

Start Frequency . .........vvvurnrn.. 15.201 GHz
StopFrequency ........... ..o 23.3 GHz
Reference Level ...................... -~ 43¢ dBm
Resolution Bandwidth . ................. 3 MHz
Video Bandwidth . ..................... 100 kHz
Input Attenuator ... ... oo e 0 dB

{18) Repeat steps (9) thrdugh (12).

{19) RHead the marker level and record it in Table 4-12 as the Displayed Average Noise Level

from 15.2 GHz to 23.3 GHz.
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[Displayed Average Noise, Band 4 (R3271A only)]

{20) Press and set the controls as follows:

Start Frequency . ... i e 23.001 GHz
Stop Frequency ............. ... ....... 26.5 GHz
Reference level ................ e —40 dBm
Resolution Bandwidth .................. 3 MHz
Video Bandwidth ...................... 100 kHz
Input Attenuator ... ... ... L 0dB

{21) Hepeat steps (9) through (12).

{22) Read the marker level and record it in Table 4-12 as the Displayed Average Noise Level
from 23 GHz to 26.5 GHz.

{Displayed Average Noise at 25 MHz when setting the LOW NOQISE function On.
{R3265A only)]

(23) Press and set the R3265A controls as follows:

— o - T 3
Press and }LOO“;/gf;SEi set LOW NOISE to “ON”,
* i

CenterFrequency ..................... 25 MHz

Span Frequency ...................... 200 Hz
Resolution Bandwidth .................. 10 Hz {Digital IF)
input Atfenuator . ... ... .. . e 0 dB
REFLEVEL ....... .. . . . .. -90dBm

(24) Press[a] E f;‘i} [0] [F]and wait for averaging to finish.

(25) Press and read the marker level and record it as Maximum Low Noise.

. . F 1
Press |PEAK| | MN ! and read the marker level and record it as Minimum Low Noise.
il FE

(26) Displayed Average Noise in LOW NOISE mode is provided:

{Maximum Low Noise + Minimum Low Noise)
LOW NOISE = (dBm)
2

Record the result as the LOW NOISE in Table 4-12.
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Table 4-12 Displayed Average Noise Level (R32654A)

Displayed Average
Frequency Noise Level Specification (dBm)
(dBm)
1 kMz —85.23
10 kHz - 85,23
100 kHz _ - 96.23
1 MHz -120.23
10.1 MHz —125.21
100 MHz —125.07
500 MHz ~124.45
1000 MHz —123.68
1500 MHz —122.90
2000 MHz ~122.13
2500 MHz -121.35
3000 MHz —120.58
3500 MHz —119.80
3.5 GHz to 8 GHz -120.23
25 MHz (LOW NOISE) --145.0
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Table 4-12 Displayed Average Noise Level (R3271A)

Displayed Average
Frequency Noise Level Specification {(dBm)
{dBm)

1 kHz —95.23
10 kHz —95.23
100 kHz —86.23
1 MHz -120.23
10.1 MHz - 120.21
100 MHz —120.07
500 MHz —119.45
1000 MHz —118.68
1500 MHz -117.90
2000 MHz - 117.13
2500 MHz —118.35
3000 MHz - 115.58
3500 MHz ~114.80
3.5 GHz 10 7.5 GHz —115.23
7.5 GHz t0 15.4 GHz - 108.23
15.2 GHz to 23.3 GHz ~101.23
23 GHz to 26.5 GHz —95.23
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4.4.10 Gain Compression
& SPECIFICATION

RA2BEA: [ —~5 dBm (mixer level) > 200 MHz
' [, =10 dBm (mixer level) > 10 MHz

R3271A; —5 dBm (mixer level} > 10 MHz

& RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

® DESCRIPTION
This test means gain compression in the low and high bands.
Two signals, separated by 1 MHz, are used. First a —30 dBm signal is placed at the input of
the H3265A/3271A.
After that, input a signal at —5 dBm or above and increase its signal level. The initial signal
level at —30 dBm is lowered. Measure the input level when the signal is lowered by 1 dB.

R3265A/3271A TR4515
SWEEPER
7
i L 1]
:I yd CABLE
CABLE i
3dB PAD 20dB CABLE
PAD
POWER
SPLITTER
| SPRT——G o
POWER
METER

Figure 4-10 Gain Compression Test Setup
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& EQUIPMENT
Synthesized Sweeper . .................. TR4515
Sweeper ... ... e HP8350 + HP835385A
Power Meter . ....... .. ... . i n. HP43BA
Power SBnsor . ... ..., HP848/A
Power Splitter ... ....... ... .. ... ... .... Model 1579
20dBPad ... . DEE-000480-1
3dBPad ... e DEF-000685-1

Cable: SMA (3 required)

e PROCEDURE

{4)

{5)

Zerg and calibrate the power meter,
Connect the equipment as shown in Figure 4-10.

Press the INSTR PRESET by on both the TR4515 and the sweeper.
Set the controls for the HP8350 as follows:

L 11 MHz
W Rer o i ON
FPower Level .. ... .. . . i —-2 dBm

CW 10 MHz

On the R3265A/3271A, press the
Set the R3265A/3271A controls as follows:

Center Freq ... v, 10.5 MHz
DA . e e 20 MHz



R32654/3271A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

(6)

(12)

(13)

On the HP8350, press the vernier key.
Turn the vernier knob of the HP8350 so that the displayed signal on the R3265A/3271A
screen enters the range within £ 2 div. from the center on the horizontal axis.

On the R3265A/3271A, press and .

Turn the vernier knob of the HP8350 so that the displayed signal on the R3265A/3271A
screen enters the range within 11 div. from the center on the horizontal axis.

On the R3265A/3271A, press and
Turn the vernier knob of the HPB8350 so that the displayed signal on the R3265A/3271A
screen enters the range within 11 div. from the center on the horizontal axis.

On the R3265A/3271A, press [SPAN Jand [ 1] .

Turn the vernier knob of the HPB8350 so that the displayed signal on the R3265A/3271A
screen enters the range of 2.5 div.T0.5 div. on the right side of the center on the
horizontal axis.

Now, the frequency of the HP8350 cutput signal is set to 11 MHz + 0.1 MHz.

On the R3265A/3271A, set the to —30 dBm.

On the HPB350, press the key to set the output to OFF.

Adjust the power level of the TR4515 for a displayed signal leve! of —30 dBm 0.1 dB
on the R3265A/3271A screen.

On the HP8350, press the key to set the cufput to ONL

Turn the power level knob on the HP8350 until the signal level at 2.5 div. in the lefthand
part on the F3265A/3271A screen is lowered by 1 dB from —30 dBm. If the power level
knob cannot be turned any more, stop it there.

Remove the SMA cable from the input terminal of the R3265A/3271A and connect the
power sensor there.

Record the amplitude reading on the power meter.
it should be greater than —5 dBm (R3265A: — 10 dBm)

dBrm

Steps 14 through 18 are not necessary for the R3271A,

(14)

Set the HP8350 controls as follows:

CW e 200 MHz
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(15} Set the TR4515 controls as follows:

(16} Set the R3285A conirols as follows:

Center Freqg ...... e e e e 200.5 MHz
L ¢ o 20 MHz
Reflevel ......... .. ... .. ..., —10 dBm

(17} Repeat steps (6) through (12).

{18) Record the amplitude reading on the power meter,
it should be greater than —5 dBm.

The following steps are to be performed for both the R3265A and R3271A.
(19} Rotate the CAL FACTOR switch to the power sensor’'s 3.6 GHz calibration factor.

(20) Set the HP8350 controls as follows:

CW e 3.6 GHz

{22) Set the R3265A/3271A controls as follows:

CenterFreq ..............c.0.cciue.... 3.6005 GHz
OpaN e 20 MHz
Reflevel ... ... .. ... ... i ., —10 dBm
dB/idiv. ... 10 dB
i [ro—=m= i 1 i T —— b T e "1
AK AUTO
(23) On the R3265A/32714, press MARKER T L smvon | Leemne |

Wait for the "peakingil” message to disappear.
Set the dB/div to 1dB/div.
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{24) Repeat steps (6) through (12).

{25) Record the amplitude reading on the power meter,
It should be greater than —5 dBm.

dBm

Table 4-13 Gain Compression

R3265A/71A TH4818 HP8350 1dB Gain
Center Freq Cw Cw Compression
(MHz) (MHz) {MHz2) ievel {dBm)
10.5 10 11
200.5 200 201
3600.5 3600 3601
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4.4.11 Residual Responsa

@ SPECIFICATION

input attenuation)

1 MHz to 3.6 GHz < ~ 100 dBm (with no signal at input and 0 dB
R3265A:
300 kMz to 8 GHz < -~ 90 dBm

1 MHz to 3.8 GHz < -100 dBm
R3271A:
300 kHz to 8 GHz < ~ 90 dBm

® RELATED ADJUSTMENT
There is no related adjustment for this performance test.

® DESCRIPTION
This test checks for residual responses. Any response located above the display line is
measured in a narrow frequency span and resolution bandwidth. The RF INPUT is terminated
in 50 1.

& EQUIPMENT
Coaxial 50 () Termination
Adapters:
TypeNto SMA .. ............. . ....... HRM-5545

Type N to BNC

Cable:
BNC, 180cm .. . MI-09

& PROCEDURE

(1) On the R3265A/3271A, press the key and set the controls as follows:

Center Freq .. ... ... i, 25 MHz
SpaN . 10 kHz
Reflevel ............... e -~ 10 dBm
RESBW . ... 300 Hz
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(2) Connect a BNC cable betwsen the CAL OUTPUT and the RF INPUT and press the
Key.
Check that the marker amplitude is within -10.0 dBm £0.2 dB. If it is out of the range,

CAL  prmmeem
press [sueT ], [ 7] - and | { CALL ALL ' . Then, red-check that the marker amplitude is within

-10.0 dBm +0.2 dB.
< <Residual Responses, base band > >

{3) Remove the BNC cable and adapter from the RF INPUT.
install the Type N to SMA adapter and 50 Q termination on the RF INPUT. Press the
key and set the controls as follows:

Center Freq .. ..o i s et i 1.3 MHz
L T = o 2 MHz
CF BteD .. i i e 1.8 MHz
Reflevel ........ ... ... . ... . . -~ 50 dBm
AT e e 0 dB

RES BW ... e 10 kHz
Video BW . .. 300Hz

@ Pross[EL]key {55 | and [ [G][3]  [n]oey

Press[menu]key | ’SWW’I and ESlNGL&E{ .

LMODE - | WP |

The noise level should be at least 3 dB below the display line. If it is not, it will be
necessary to reduce the Span and RES BW to reduce the noise leval.
If the Span is reduced, reduce the CF Step to no more than 95 % of the Span.

r
. , SINGLE . . . .

{5} if a residual is suspected, press i SWP j again. A residual response will persist, but a

noise peak will not. Record the frequency and amplifude of any responses above the

display line.
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(6) If a response is marginal, verify the response amplitude as follows:

SAVE - -
@ Press the | SHFT | and | RecaLL | key, E] , key, ! EXSE%\;JE'I‘E .

Press the [MENU] key, :Sh;giE;: : :ge\,“; 1.

Place the marker on the peak of the response in question.

I 1
IRBW Mot
Press the key, | |+ 1AUTOL

& @ ® © ©
e
@
o
i
=
&
| z |
: 7
=
&
‘<
r=h
3
i
fo]
”‘ﬂ

Continue to reduce the Span until a RES BW of 300 Hz is reached.

Press the [ recaLL | ke | RECALL |
® Y | EXECUTE |

(7)  Check for residuals up to 3.599 GHz using the procedure of step (4) through (8) above.

To change the center frequency, then press the and keys.

< < Residual Response, 3.5 to 7.5 GHz Band > >

(8) Set the R3265A/3271A as follows:

Center Freg ... ... i 3.625 GHz
SPaN i e e 50 Mtz
CEStep ... 47.5 MHz
RESBW .. .. e 300 kHz
Video BW ... 300 Hz

pess e 50 o {40 ](1[2] [357] o

{9) Check for residuals up to center frequency 7.425GHz using the proceciure of steps {4)
through {8) above. To changs the center frequency, then presgs the CENT!ER FREG ianu

| keys.

Lastly check for residuals at center frequency 7.475GHz using the procedure of steps (4)

through {6} above.
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4.4.12 Second Harmonic Distortion

® SPECIFICATION

— —-70dBc (100 MHz to 3.6 GHz, ~ 30 dBm mixer level)
R3265A% e
~ 80 dBc (10 MMz to 3.6 GHz, ~ 30 dBm mixer level)
- =100 dBc ( 3.6 GHz, -~ 10 dBm mixer level)
[~ =70 dBc (10 MHz to 3.6 GHz, — 30 dBm mixer level)
R3271A:
—  ~100dBc{ =>3.8 GHz, - 10 dBm mixer level)

® RELATED ADJUSTMENT
Thers is no related adjustment procedure for the performance test.

® DESCRIPTION
A synthesized sweeper and low-pass filter provide the signal for measuring second harmonic
distortion. The low-pass filter eliminates any harmonic distortion originating at the signal
source. The R32B5A/3271A frequency response is calibrated. The synthesized sweeper is
phase-locked to the spectrum analyzer's 10 MHz reference.

BNC CABLE
SYNTHESIZED i
SWEEPER - ﬁ%%SA/SQTTA
A POWER
METER
SMA CABLE
3

LOW

POWER
PASS  spLITTER
FILTER POWER SENSOR

Figure 4-11 Second Harmonic Distortion Test Setup
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® EQUIPMENT
Synthesized Sweeper ...................... TRH4515
PowerMeter ... ... ... ... . .. ... HP436A
Power Sensor ... . s HP8485A or HPB481A
Power Splitter . .. ......... ... .. . Model 1579
2CGHzlow-pass Filter ..................... DEE-001172-1
Adapter:
TypeNto SMA .. ... ... ............... HRM-5543
Cables:
BNC 180cm ... e wil-08
SMA, 70ecm .., A01002

& PROCEDURE

{100 Hz to 3.6 GHz Band]

(1) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor's 1.5 GHz calibration factor,

(2) Connect the equipment as shown in Figure 4-11.

(38) Press thekey on the TR4515, Set the TR4515 controls as follows:

W e 1.5 GHz
Powerlevel ..... ... ... . .. ... 0 dBm
Frequency Standard Switch {rearpanel) ........... EXT 10 MHz

(4) On the R3265A/3271A, press PRESET Jand set the conirois as follows:

Center Freq . ... i i e e 1.5 Ghz
o 10 kHz
VBW 30 Hz
AT T e 20 dB
Reflavel ... . .. . e -~ 10 dBm

(6) Setthe TRA515| POWER _' key for a -10 dBm * 0.1 dB reading on the power meter.

i T 1 . i I
{SWEEP | ! SINGLE 1 | ) BKR
{6) On the R3265A/3271A, press}wsewui | oD | 1o 1 , MARKERI oN 3& _____ ;
! FIXED Mt |
ONOFF T
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M !
(7} On the R3265A/3271A, press[center Frea [ s |[ohe] , [MENU] | S&%E; j :;. i@;ﬁf: :

R |

Wait for cornpletion of the sweep. L
Press |PEAK| and record the amplitude of } Py -
[Pea] p
It should be less than -70 dBec.
Second Harmonic Distortion (< 3.6 GHz) dBe

[>3.6 GHz Band]

(8) Remove the low-pass-filter and connect an SMA cable between the TR4515 and the
R3265A/3271A.

{9) On the R3265A/3271A, press and set the conirols as follows:

Center Freq ... ... .. 3.8 GHz
L o o G 500 kHz

(10) Set the TR4515 controls as follows:

W e e e e 3.8 GHz
Power Level ... it e e e -10 dBm

— ar Tr Tr !
NEXT MENU 1 8 PRESELE PEAK AUTO
(11) On the R3265A/3271A, press MAKER [on || ' 1) sEanch i paaa!

Wait for the "peaking” message to disappear.

(12} Set the TR4515 controls as follows:

L011 1.9 GHz
Power Level .. ... e e 0 dBm

{13) Connect the equipment as shown in Figure 4-11.

{14} Rotate the CAL FACTOR switch to the power sensor's 1.8 GHz calibration factor.

(15) Setthe TR4515 key for a 0 dBm £0.1 dB reading on the power meter.
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(16) Set the R3265A/3271A center frequency to 1.9 GHz and span to 1 kHz.
“““““““ 1
{

. rFa===7r
Press MAKER i MKR 11 FIXED MKR 1
Lomm o d L ORE ]

Set the center frequency to 3.8 GHz and ref-level to -40 dBm.

Press ?AXGEE] :
LI

Wait for the end of 20 averagings.
Press and record the £ MKR ampiitude.

it should be less than - 100 dBc
Second Harmonic Distortion {>3.6 GHz) dBc
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4.4.13 Third Order Intermodulation Distortion
¢ SPECIFICATION

For a total mixer input level* of -30 dBm:

R3265A R3271A

10 MHz t0 3.6 GHz : < - 80 dBc 10 MHz to 3.6 GHz : - 70 dBc
200 MHz to 3.8 GHz : < =70 dBc
3.5 GHz t0 8 GHz : < - 75 dBc 3.5 GHzt0 26.5 GHz : < -75 dBc

* Total mixer input level = Total Input Level - Input Attenuation

Converted Specification for a total mixer input level* of -20dBm:

R3265A R3271A

10 MHz to 3.6 GHz : < -~ 40 dBc 10 MHz to 3.8 GHz : < -50 dB¢

200 MHz to 3.6 GHz : < -50 dBc
3.5 GHz t0 8 GHz: < ~55dBe 3.5 GHz t0 26.5 GHz : < -55 dBc

® RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

& DESCRIPTION
Two synthesized sweepers provide the signals required for measuring third order

intermodulation.

it is difficult when the input level is low because of being buried to the noise, to measure the
spectrum generated by the distortion. Third order intermedulation distortion is raised by 20dB if
the input level is raised by 10dB.

Then, examine with mixer input level set in -20dBm after the spec is converted into a value

which is 20dB larger.

SYNTHESIZED SYNTHESIZED
R32B5A/3271A SWEEPER #2 SWEEPER #1
| ] | |
71RmF T IRF T IRF
INPUT OUTPUT OUTPUT
N or SMA CABLE
O - N or SMA CABLE
POWER DIVIDER

Figure 4-12 Third Order Interrmodulation { <300 MHz) Test Setup
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e EQUIPMENT
tical ifications for Equi
Instrument Critica Spec:fscat?ons‘ or Equipment Recommended Model
Substitutuion
Synthesized Sweeper Frequency Range: 10 MHz to 4 GHz TR4515
Power Level: - 10 10 0 dBm R4262

Power Divider #1

Power Divider #2

Frequency Range:
Isolation:

Frequency Range:

10 MHz to 300 MHz
> 20 dB

1 GHz to 4 GHz

H-8-4 {(ANZAC)

4313-2 (NARDA)

¢ PROCEDURE

The foilowing procedure carryout at -20dBrm for a total mixer input level.

[Third Order Intermoduiation (<300 MHz)]

(1) Select power divider #1 and connect the units as shown in Figure 4-12.

(2) Press the key on each synthesized sweeper. Set each of the synthesized
sweeper controls as follows:

Power Level

...............................

CW (synthesized sweeper #1)
CW (synthesized sweeper #2)

RF Qut

...................................

- 10 dBm

10.5 MHz {205 MHz)
10.6 MHz (205.1 MHz)
OFF

(3) On the R3265A/3271A, press the key. Set the R3265A/3271A controls as

follows:

Center Freg

...............................

RefLevel ... ... . ... i, -~ 10 dBm
FreqSpan ... ... .. 1 MHz
RBW 3 kHz
VBW e 300 Hz
AT T 10 B

[T v e e g

(8)  On the R3265A/3271A, pross the [Peax | key, ENEX‘" MENU gam} ; CONTPK |

y HRIOFF

R ———] D v ——]
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(6) ©On the synthesized sWeeper #1, adjust the key fora -« 10 dBm *0.1dB
' reading on the R3285A/3271A display.

(7) On the synthesized sweeper #1, set the key to OFF. On the synthesized

sweeper #2, set the key to ON.
(8) On the synthesized sweeper #2, adjust the key fora-10 dBm % 0.1 dB

reading on the R3265A/3271A display.

(9) On the synthesized sweeper #1, set the key to ON.

=== T
I

(10) On the R3265A/3271A, press the following keys: :Lg;g;;g;* iand the key.

Wait for a new sweep to finish, then press the following keys: the E key,

fWENE Qﬂ "t
i S0 1, thePEAK] key, |ON | key and SIMKR T
| PO | oot

{11) Third order intermodulation distortions appear symmetrically 100 kHz apart from the two
carriers. Move /] MKR to each distorted position with the knob or key, read the

level in dBc and record the greater reading.

(12) For the R3271A, only measurement with 10.5 MMz center frequency is made. For the
R3265A, repeat the steps for measurement with 205 MHz center frequency and record

its result.
{Th_ird Crder Intermodulation, 3.6 GHz]

{(13) Switch power divider #1 fo #2.

(14) Press the key on each synthesized sweeper. Set each of the

synthesized sweeper controls as follows:

Powerlevel .. ..... ... . i - 10 dBm
CW (synthesized sweeper #1) .................. 3.6 GHz
CW f{synthesized sweeper #2) . ................, 3600.1 GHz

RFOUt ... e e OFF
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{15) On the R3265A/3271A, press the

foltows:

Center Freg
Ref Level

{16) Repeat steps {4) to (11) to measure the third order intermodulation distortions and

record the greater reading.

Table 4-14 Third Order Intermodulation Distortion

...............................

....................................

..................................

....................................

...................................

key. Set the R3265A/3271A controls as

(R3265A)
Sythsized Sythsized Third Order Intermodulation Distortion
Sweeper #1 Sweeper #2
[CW] (MHz) [CW] (GHzZ) Actual (dBc) Max (dBc)
10.5 10.6 -40
205 205.1 -50
3600 3600.1 -85
(R3271A)
Sythsized Sythsized Third Order Intermodulation Distortion
Sweeper #1 Sweeper #2
[CW] {MHz) ICW] {(GHz) Actual (dBc) Max (dBc)
10.5 10.6 -50
3600 3800.1 -55
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4.4.14 Image, Multiple and Qut-of-Band Response
& SPECIFICATION
Image, Multiple and Qut-of-Band Response:
R3265A: - 70 dBc (10 MHz to 8 GHz)

- 70 dBc (10 MHz to 18 GHz)
R3271A - 60 dBc (10 MHz to 28 GHz)
- 50 dBc (10 Mhz to 26.5 GHz)

® RELATED ADJUSTMENT
YTF adjustment

¢ DESCRIPTION
The performance tests in the R3265A and R3271A differ in measurement frequency.

Make measurement with each band.

SWEEPER R32656A/3271A

I ]

_..0

L ?

POWER SPLITTER

POWER

METER
POWER SENSOR

Figure 4-13 Image, Multiple and Out-of-Band Response Test Setup
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& CQUIPMENT
SWeBPEr .. e v . HPB8350 + HPS3594A
PowerMeter .......... ... HP438A
Power Sensor . ... .. HP8485A
Power Splitter . ........... ... ... ... ...... Model 1579
Adapter:
TypeNtoSMA .. ... ... ... ... .. ....... HRM-5548
Cables:
SMA, 70 M AD1002

® PROCEDURE

[100 Hz to 3.6 GHz Band (R32654/3271A)]

{1) Connect the equipment as shown in Figure 4-13, but do not connect the power sensor.

{2) Press the key on the sweeper and set the controls as follows:

W 2 GHz

{3) On the R3265A/3271A, press the key and set the controls as follows:

Center Fregq ... ... v e e 2 GHz
SPAN .. 40 MHz
RBW . 100 kHz
VBW 300 Hz

(4) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power
sensor’s 2 GHz calibration factor.

Connect the power sensor to the power splitter,

(5) Adjust the sweeper key for a 0 dBm *0.1 dB reading on the power
meter, _ e _
On the R3265A/3271A, press ) fum-»l : i’: MKH%F} , | sPan]ls ] [mrez] [Menu]

(6) T - o w::::..-.mm'

r Tr - . ‘ N et B o —— P —
ISWEEP | SINGLE | {PEAK] MARIKER !AMKR: 1 FIXED MKF § - Mz .
oot | oo 1 ¢ 17 EX it e EE RN BT

i % i
| 4 b E i v i v A
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(7} For each of the frequencies fisted in Table 4-16 (R3271A) for the 100 Hz to 3.6 GHz

band, do the following:

@

@

Set the sweeper to the listed key frequency.

On the power meter, rotate the CAL FACTOR switch to the appropriate power

sensor calibration factor.

Set the sweeper key for a 0 dBm reading on the power meter.

. r a1r M
Pregs {MENU| | SWEEPTISINGLEIL 4n the R3265A/3271A.
e iooe | o |

On the R3265A/3271A, press and record the ZMKR amplitude in Table 4-
16 (R3271A) as the response amplitude. The response amplifude should be less

than the specification listed in the table.

r i “
On the R3265A/3271A, press the MARKER , ‘SWEEP‘ P CONT 1

i £
L MOTE § L SWP

Measurement frequency for the R3265A is different for the following bands. Therefore,

skip steps (9) to (27) and restart from step {28). The following steps are for the
R3271A.
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[3.5 to 7.5 GHz Band (R3271A Oniy}]

(9) Set the R3271A center frequency to 5.5 GHz. Set the sweeper t0 5.5 GHz.

(10} Rotate the CAL FACTOR switch to the power sensor's 5.5 GHz calibration factor on the
power meter.

{11) On the sweeper, sef the power leve! to the power meter indicate 0dBm.

On the R3271A, pressu W :@E_T:z}:c}: , m . [MHz] , MARKER

r T ar R o 1
I NEXT MENU ¢ | PRESELE 1 1 PEAK ¢ 1 AUTC 1

H H M ”II
T o L sEARCH | * 1 pEAkiG I° Wait for the "peaking!!" message to
disappear.
ey o e
] 1SWEEP | | SINGLE | W m:d MKR | 1 FIXED MKR | W E’i
Pross [vew ] Sope | 1 G |+ (PEAK] MARKER R B

ol

(12) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-18 for the 3.5
GHz t07.5 GHz band.
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[7.4 GHz to 15.4 GHz Band (R3271A Only)]
{13) Set the H3271A center frequency to 12 GHz. Set the sweeper to 12 GHz.

{14} Rotate the CAL FACTOR switch to the power sensor’s 12 GHz calibration factor on the

power maeter,
(15} Repeat step {11) for the R3271A.

(16} Repeat steps (7) and (B) for the sweeper frequencies listed in Table 4-16 for the 7.4
GHz to 15.4 GHz band.

[15.2 GHz to 23.3 GHz Band (R3271A Only)]

(17) Set the R3271A to 21 GHz. Set the sweeper to 21 GHz.

{18) Rotate the CAL FACTOR switch to the power sensor’s 21 GHz calibration factor on the

power meter.
{19) Repeat step (11) for the R3271A.

(20} Repeat steps (7) and {8) for the sweeper frequencies listed in Table 4-16 for the 15.2 to
23.3 GHz band.

[23 to 26.5 GHz Band (R3271A Only)]
(21) Set the R3271A center frequency to 24.4 GHz. Set the sweeper o 24.4 GHz.

{22) Rotate the CAL FACTOR swiich to the power sensor’'s 24.4 GHz calibration factor on

the power meter.
(23} Repeat step (11} for the R3271A.

(24) Repeat steps {7) and (8) for the sweeper frequencies listed in Table 4-16 for the 23 to
26.5 (GHz band.

{25) Record the maximum response amplitude from Table 4-18.

{At frequency less than 18 GHz)

Maximum Response Amplitude (<18 GHz) dBc
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(26) Record the maximum response amplitude from Table 4-18,

(At frequency ranging from 18 to 23 GHz)

Maximum Response Amplitude( <23 GHz) dBc

(27) Record the maximum response amplitude from Table 4-18.

{At frequency ranging from 23 to 26 GHz)
Maximum Response Amplitude{< 286.5GHz) dBce
The following steps are for the R3265A.
[3.5 to 8 GHz Band {R3265A Only)]
(28) Seot the R3265A center frequency o 7 GHz. Set the sweeperm 7 GHz.

(29) Rotate the CAL FACTOR switch to the power sensor's 7 GHz calibration factor on the

power meter.

{30) On the sweeper, set the power level to the power meter indicate 0dBm,

T M .
MARKER ;NEX'{ MENU: :PRESELE} 1OPEAK 11 AUTO 1 wai for the “peaking!!”

11 ti i
b I T 4 L. SEARCH |, PEAKING

message io disappear,

T "
VENU ISWEEPi !SINGLEi PEAR W'A MIKR | | FIXED MKR |
Press [MeNU| | { obe | 1 oW | [PEAK] MARKER i "

[e] [o] fe] -

(31) Repeat steps (7) and (8) for the swaeper frequency listed in Table 4-17 for the 3.5 to

FREQ SPAN |

8GHz band’s 7GHz center frequency.
(32) Set the R3265A center frequency to 8GHz. Set the sweeper [ CW{ 1o 8GHz.

(33) Hotate hte CAL FACTOR switch o the power gsensor’s 30Hz calibration factor on the

power matar.
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(34) Hepeat step (30} for the R3IZB5A.

(35) Repeat steps (7} and (8) for the sweeper frequencies listed in Table 4-17 for the 3.5 to 8
GHz band’s 8 GHz center frequency.

{36) Record the maximum response amplitude from Table 4-17.

Maximum Response Amplitude dBc

Table 4-16 Image, Multiple and Qut-of-Band Responses (R3271A)

R3271A 5G Response Specification
Band Center Freq. Cw Amplitude P (dBc)
(GHz) (MHz) {dBc)
100 Hz to 3.6 GHz Band 2.0 1957.168 - 70
2.0 1157.159 — 70
2.0 10462.841 -70Q
2.0 8231.4205 ~70
3.5 GHz to 7.5 GHz Band 55 6342.841 —70
55 11421.421 —-70
55 17342.841 —~ 70
5.5 23264,262 - 50
7.4 GHz t0 15,4 GHz Band 12.0 12842.841 - 70
12.0 5789.29 -70
12.0 18210.71 ~B80
12.0 24421.421 — 50
156.2 GHz to 23.3 GHz Band 21.0 21842.841 —60
21.0 6718.053 —70
21.0 13859.527 —~70
23 GHz to 26.5 GHz Band 24.4 25242.841 —80
24.4 5783.935 ~70
24.4 11988.29 —70
24.4 18194.645 - 80
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Table 4-17 Image, Multiple and Out-of-Band Responses (R3265A)

R3265A 8G Response Specification
Band Center Fraq, Cw Amplitude (dBc)
(GHz) (MHz) (dBc)

100 Hz to 3.6 (3Hz Band 2.0 1957.158 ~70
2.0 11567.159 — 76

2.0 10462.841 -~ 70

2.0 8231.4205 -70

3.5 GHz to 8 GHz Band 7.0 7842.841 —-70
8.0 46832.131 ~70

8.0 3788.29 e T
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4.4.15 Frequency Response

¢ SPECIFICATION

R3265A:

R3271A: —

£ 1.5 dB (100 Hz to 3.8 GHz) {10 dB Input Attenuation)

+1.0 dB (50 MHz to 2.6 GHz)
1.6 dB (3.5 GHz to 7.5 GHz)
£1.5dB (7.4 GHz to 8 GHz)

+1.5 dB (100 Hz to0 3.8 GHz)

+ 1.0 dB (50 MHz to 2.6 GHz)
+1.5 dB (3.5 GHz to 7.5 GHz)
+3.5 dB (7.4 GHz to 15.4 GHz)
4.0 dB (15.4 GHz to 23.3 GHz)
£4.0 dB (23 GHz to 26.5 GHz)

Frequency response relative to the calibrator (25 MHz): < £5 dB
Band switching uncertainty: < 0.5 dB

® RELATED ADJUSTMENT

YTF adjustment.

Freguency response adjustment.

& DESCRIPTION

The sweeper signal is fed through a power splitier to a power sensor and the R3265A/3271A,
The sweeper’'s power level is adjusted at 25 MHz to place the displayed signal at the
R3285A/3271A center horizontal graticule line. The power meter is placed in RATIO mode. At
each new sweeper frequency, the sweeper's power level is adjusted to the center horizontal
graticule line. The power meter displays the inverse of the frequency response relative to the

calibrator.
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SWEEPER ‘___.,RSZBSA/SZT‘lA r.]
? O
1 2]
A-
SMA-SMA POWER
POWER METER
CABLE SPLITTER

POWER
SENSOR

b0

Figure 4-14 Frequency Response Test Setup

@ EQUIPMENT
SWeBPer . ... HP8350 + HP83595A
PowerMeter ............. ... ... v ... HP436A
Power Sensor . .......... ... HP8485A
Power splitter
Adapter:
TypeNtoSMA . ... .. ... ........... HRM-5545
SMAMtoSMA(mM) .................... 50-673-0000-31
Cables:
SMA, 70em ... e AG1002

® PROCEDURE

(1} Zero and calibrate the power meter.

(2) Connect the equipment as shown in Figure 4-14.

{3} Pressthe key on the sweeper. Set the sweeper contrals as follows:

cw ......
Freq Step . .

Power Level

............................... 25 MHz
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 100 Mz
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . =4 diBm
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(4) On the R3265A/3271A, press the key.

CenterFreq ....... ... . . . . . . i 25 MHz
CF StBD .. e 100 MHz
L7 o 40 MHz
Reflevel ....... ... . . . i, -5dBm
AB/diV L e e 1 dB/div
RBW ... e 3 MHz
VBW e e 1 KHz

| 17 ===—"- 1
1 ¥

(6) Press [penk]} 1 aworr

[P s S Wt

(6) Adjust the sweeper vernier for a MKR frequency reading 100MHz % 2MHz.

Adjust the sweeper POWER LEVEL for a MKR amplitude reading of - 10 dBm *0.09
dB.

(7)  Press the switch on the power meter.

[Frequency Response (R3265A/3271A: 100 Hz to 3.6 GHz Band)]

{8) 8et the sweeper to 100 MHz.

(9) Set the R3265A/3271A to 100 MHz.

{10} Adjust the sweeper POWER LEVEL for an R3265A/3271A MKR amplitude reading of —
10 dBm £0.09 dB.

{11) Record the reverse sign value of the power ratio displayed on the power meter in Table
4-18.

{12) On the sweeper, press the and keys,

0On the R3265A/3271A, press the and keys.

At sach new frequency, repeat steps (10) and (11), rotating the CAL FACTOR switch to
the power sensor’s calibration factor

Whne the peak is out of CRT display, adjust the VERNIER of the sweeper for
near the center.

4.8 Aan 2n/oA
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[Frequency Response {R3265A/3271A: 3.5 to 7.5 GHz Band)]

(13) Set the R3265A/3271A 0 3.6 GHz.

(14) Set the sweeper to 3.6 GHz.

e il ol T . o e
F
[

e 3
INEXT MENU 11 F’RESEL.E IE PEAK | AUTO
{15) On the R3265A/3271A, press MARKERf ONI il 1 stanow | ¢ :wmme
Wait for the "peaking!!” message to disappear

(16) Adjust the sweeper POWER LEVEL for an R3265A/3271A MKR amplitude reading of |
- 10 dBm 10.06 dB.

(17) Record the reverse sign value of the power ratio displayed on the power meter in Table
4-19,

{18} On the sweeper, press the and keys.

On the R3265A/3271A, press the and keys.

At sach new frequency, repeat steps (15) through (17), rotating the CAL FACTOR switch
o the power sensor's calibration factor.
When the peak is out of CRT digplay, adjust the VERMER of sweeper for near

the center.

[Frequency Response (R3265A: 7.5 to 8.0 GHz Band) (R3271A: 7.5 to 15.4 GHz Band)]

_
19) Set the R3265A/3271A [GENTER #7EG |10 7.5 GHz and | AOTSI-'?-—%-‘» ito 200 MHz.
8]

(20) Set the sweeper | %W |10 7.5 GHz and | CW STEP SIZE | 10 200 MHz.

1 e e
il NEXT MENLU 11 PRESELE 1 PE.AK v AUTO
(21}On the R3265A/3271A, press MARK&R{ N ] ! 11 seancn | P ! peakING |

(22) Adjust the sweeper POWER LEVEL for an F3265A/3271A MKR amplitude reading of
=10 dBm £ 0.08 dB.

{23) Recording the reverse sign value of the power ratio displayed on the power meter in
Table 4-20.

AN Tae AN A
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{24} On the sweeper, press the and keys.
On the R3265A/3271A, press the and keys.

At each new frequency, repeat steps (21) through (23}, rotating the CAL FACTOR switch

to the power sensor’s calibration factor.
[Frequency Response (R3271A: 15.4 to 23.3 GHz Band)]

(25) Set the R3271A to 15.4 GHz.

{26) Set the sweeper to 15.4 GHz.

07 TNEXT MENU | | PRESELE 1 | PEAK 1 1 AUTO |
-oN )
(27) On the R3271A, press MARKER - e je 11 seanon | 7 | eeaking |

Wait for the "peakingll" message to disappear.

{28} Adjust the sweeper POWER LEVEL for an R3271A MKR amplitude reading of — 10 dBm
%+ 0.09 dB.

{29) Record the negative value of the power ratio displayed on the power meter in Table 4-21.

(30) On the sweeper, press the and keys.
On the R3271A, press the and keys.

At each new frequency, repeat steps (27) through (29), rotating the CAL FACTOR switch

to the power sensor's calibration factor,

[Frequency Response (R3271A:233 to 26.5 GHz Band)]

(31) Set the R3271A to 23.4 GHz.

(32) Set the sweeper to 23.4 GHz.

| S 1ir- - i I it F [ el ]

T NEXT MENU 1 | PRESELE 11 PEAX ¢ i AUTD
(83) On the R3271A, press MARKERE{ _______ e PR

Wait for the "peaking!!" message to disappear.

(34} Adijust the sweeper POWER LEVEL for an R3271A MKR amplitude reading of — 10 dBm
+0.09 dB,
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(34) Adjust the sweeper POWER [EVEL for an R3271A MKR amplitude reading of - 10 dBm
£0.08 dB.

(35) Record the reverse sign value of the power ratio displayed on the power meter in Table
4-22,

{36) On the sweeper, press the and keys.
On the R3271A, press the and keys.

At each new frequency, repeat steps (33} through (35), rotating the CAL FACTOR switch
to the power sensor’s calibration factor.
When the peak is out of CRT display, adjust the VERNIER of the sweeper for

near the center.
[Test Resulis]

(37) Frequency Response (R3265A/3271A:100 Hz to 3.6 GHz Band)

® Enter the most positive number from Table 4-18, HP438A Reading : dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number fram Table 4-18, HP438A Reading: de
The absolute value of this number should be less than 5 dB.

@ Subtract @ from O dB
The result should be less than 3 dB.

(38} Frequency Hesponse (R3265A/3271A:50 MHz to 2.6 GHz Band)

@ Enter most positive number from Table 4-18, HP436A Reading within the range of 100
MHz to 2.6 GHz frequency: dB

@ Enter most negative number from Table 4-18, HP43BA Reading within the range of 100
MHz to 2.6 GHz frequency: i

@ Subtract @ from D: i 0B
The rasult should be less than 2 9B,
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(39)

(42)

Frequency Response (R3265A/3271A:3.5 GHz to 7.5 GHz Band)

@ Enter the most positive number from Table 4-19, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-19, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Subtract @ from D:
The result should be less than 3 dB.

dB

dB

dB

Frequency Response {R3265A:7.5 to 8 GHz Band}{R3271A:7.5 {0 15.4 GHz Band)

@ Enter the most positive number from Table 4-20, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-20, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Subtract @ from :
The result should be less than 7 dB (R3265A:3 dB).

Frequency Response (R3271A:15.4 to 23.3 GHz Band)

@ Enter the most positive number from Table 4-21, HP43BA Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-21, HP438A Reading:
The absolute value of this number should be less than 5 dB.

@ Subtract @ from D:
The result should be less than 8 dB.

Frequency Response (R3271A:23.3 to 26.5 GHz Band)

@ Enter the most positive number from Table 4-22, HP436A Reading:
The absolute value of this number should be less than & dB.

@ Enter the most negative number from Table 4-22, HP436A Reading:
The absolute value of this number should be less than & dB.

@ Subtract @ from O
The result should be less than 8 dB.

a4.73

diB

dB

dB

dB

dB

dB

dB

d¢B

dB

an 2n/Q4A
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Table 4-18 Frequency Response
(R3265A/3271A : 100 Hz to 3.6 GHz Band)

Column 1 Column 2 Colurmn 3
Freguency HMPA3BA CAL Factor
{MHz) Reading (dB) Freq. {(GHz)
100 0.05
200 0.05
300 0.05
400 0.05
500 0.05
600 0.05
700 0.05
800 0.05
00 0.05
1000 0.05
1100 2.0
1200 2.0
1300 2.0
1400 2.0
1500 2.0
1800 2.0
1700 2.0
1800 2.0
1600 2.0
2000 2.0
2100 2.0
2200 2.0
2300 2.0
2400 2.0
2500 3.0
2600 3.0
2700 3.0
2800 3.0
2900 3.0
3000 3.0
3100 3.0
3200 3.0
3300 3.0
3400 2.0
3500 3.0

A 74 {mm NN/OA
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Table 4-19 Frequency Response
(R3268A/3271A : 3.6 GHz to 7.5 GHz Band)
Column 1 Column 2 Column 3
Frequency HP43BA CAL Factor
{GHz) Reading (dB) Freq. {(GHz)

3.6 4.0
3.7 4.0
38 4.0
3.9 4.0
4.0 ' 4.0
4.1 4.0
4.2 4.0
4.3 4.0
4.4 4.0
4.5 5.0
4.6 5.0
4.7 5.0
4.8 5.0
4.9 5.0
5.0 5.0
5.1 5.0
5.2 5.0
5.3 5.0
5.4 5.0
5.5 6.0
5.8 6.0
5.7 6.0
5.8 6.0
S 5‘9 6.0
8.0 6.0
6.1 8.0
8.2 5.0
6.3 8.0
6.4 8.0
8.5 7.0
6.6 7.0
8.7 7.0
..... 8‘8 ‘?.O
6.9 7.0
7.0 7.0
7.1 7.0
7.2 7.0
7.3 7.0
7.4 7.0
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Table 4-20 Frequency Response
(R3265A : 7.5 GHz to 8 GHz Band)
(R3271A: 7.5 GHz to 15.4 GHz Band)

Column 1 Column 2 Column 3
Frequency HP43BA CAL Factor
{GHz) Reading {dB) Freq. (BGHz)
7.5 5 8.0
7.7 8.0
7.9 8.0
<H3271A
Only > 8.0
8.1 8.0
8.3 8.0
8.5 9.0
8.7 8.0
8.8 8.0
8.1 8.0
8.3 10.0
8.5 10.0
8.7 10.0
9.9 10.0
10.1 10.0
10.3 1.0
10.5 11.0
10.7 11.0
10.9 11.0
11.1 11.0
11.3 12.0
11.5 12.0
11.7 12.0
11.8 12.0
12.1 12.0
12.3 13.0
12.5 13.0
12.7 13.0
12.8 13.0
13.1 13.0
13.3 14.0
13.5 14,0
13.7 14.0
13.8 14.6
4.1 4.0
14.3 168.0
14.5 185.0
14.7 5.4
14.9 16.0
i5.1 150
18.3
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Table 4-21 Frequency Response
(R3271A 1 15.4 GHz 10 23.3 GHz Band)
Column 1 Column 2 Column 3
Frequency HP436A CAL Factor

{GHz) Reading (dB) Freqg. (GHz)
15.4 15.0
15.68 16.0
15.8 16.0
16.0 186.0
18.2 18.0
16.4 16.0
16.8 17.0
16.8 17.0
17.0 17.0
17.2 17.0
17.4 17.0
17.6 18.0
17.8 18.0
18.0 18.0
18.2 18.0
18.4 18.0
18.8 19.0
18.8 19.0
19.0 19.0
18.2 19.0
19.4 18.0
19.6 20.0
19.8 20.0
20.0 20.0
20.2 20.0
204 20.0
20.6 21.0
20.8 21.0
21.0 21.0
21.2 21.0
21.4 21.0
21.86 22.0
21.8 22.0
22.0 22.0
222 22.0
224 22.0
22.8 23.0
22.8 23.0
23.0 23.0
23.2 23.0

A 77

I ANIA



R3265A/3271A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 _Pearformance Test Process

Table 4-22 Frequency Response
{R3271A : 23.3 GHz to 26.5 GHz Band)

Caolumn 1 Column 2 Column 3

Frequency HP436A CAL Factor
{GHz) Reading (dB) Freg. (GHz)
23.4 23.0
23.6 24.0
23.8 24.0
24.0 24.0
24.2 24.0
24.4 24.0
24.8 25.0
24.8 25.0
25.0 28.0
25.2 25.0
25.4 25.0
25.8 26.0
25.8 26.0
28.0 26.0
26.2 26.0
28.4 26.0
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4.4.16 IF Gain Uncertainty
e SPECIFICATION

IF Gain Uncertainty:
< *0.5 dB, reference levels 0 dBm to - 50 dBm with 10 dB input attenuation
< %0.7 dB, reference levels 0 dBm 1o - 80 dBm with 10 dB input attenuation

e RELATED ADJUSTMENT
IF amplitude adjustment.

¢ DESCRIPTION
This test measures IF gain error in resolution band width 1 MHz, 3 kHz and 300 kHz. The
input signal level is decreased as the spectrum analyzer's reference level is decreased (IF gain
increased). Since the signal level is decreased in precise steps, any error between the
reference level and the signal level is caused by the analyzer's IF gain. The frequency
synthesizer is phase-looked to the analyzer's 10 MHz reference.

BNC CABLE

10 MMz REF

R3265A l
INFOUT

10 MHz REF FREQUENCY /3271A

iy SYNTHESIZER

o
.—0

ATT ATT

148 STEP 10dB STEP
BNC CABLE BNC CABLE

ATT/SW DRIVER

Figure 4-15 IF Gain Uncertainty Test Setup

& EQUIPMENT
Frequency Synthesizer ..................... HP33258
1dB Step Attenuator . ......... .. ... .. ..., HP8494H
10dB Step Attenuator ... ... . ... HP8495H

Attenuator/Switch Driver . ... ......... ... .... HP11713A




R3265A/32714 SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Progess

& PROCEDURE
(1) Connect the equipment as shown in Figure 4-15.
{2) Set the frequency synthesizer conirols as follows:

Freq ... 11 MHz
Amplitude ......... ... ... ... . ...... -5 dBm

(3) On the R3265A/3271A, press the i PRESET] key and sst the controls as follows:

Center Freq ....... ... ... .. ... c..... 11 MHz
FregSpan ... ... i 0 Hz
dBidiv. ..., 1 dB
VBW 1Hz
RBW . 1 MHz

(4) Set 1 dB and 10 dB siep attenuator to ¢ dB.  Set the ouiput level of the frequency
synthesizer to the value 5 dB lower than the R3265A/3271A reference level.

, T = e
(6) After several sweeps in the R3265A/3271A, press the ; "'ﬁw 'and keys to read

the data on the screen and record it as the reference valus. Then, press the ’

- PR
H

MMKRH} e | E—WR!TEE
| i,kt-:‘ysmid{~ 58 1

| SRR | -

(6) Press the 1 dB step altenuator to lower the B3265A/3271A referencs level by 1 dB.

(7) After several sweeps in the R3265A/3271A, press the key to read the marker
level on the screen and record it in Table 4-23.

(8) Repeat steps (6) and (7) until the 1 dB step attenuator is lowered to 10 dB.
(8) Press the 10 dB step attenuator to lower the RI265A/3271A reference level by 10 dB.

(10) After several sweeps in the R3265A/3271A, press the !PEAKE key tc read the data on
the screen and record it in Table 4-23.

(11) Repeat steps (9) and (10} until the 10 dB attenuator is lowered to 60 dB.

{12) Repeat steps (2) to (11) above for the RI2BEEA/IRTIA resclution band width 3 kHz and
300 kHz. For resolution band widih 2 kHz, repeat steps (11) until the 10 oB step
attenuaior is lowered to 70 ¢B and record the result in Table 4-24. For resolution band
width 300 kHz, set dB/div to 0.5 dB/div in step (3) and record the result in Table 4-25.



R3265A/327 1A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

Table 4-23 {F Gain Error (RBW =1 MHZ, 1 dB/div. )

Reference value {dBm)
R3265A
@27iA | pl i | Arenuator | AMaker )
Reference Attenuation Attenuation Level Specification
Level (dB)
{(dB) (dB)
{dBm)

0 0 0 0 (Ref.) m
—1 1 0 +0.5dB
-2 2 0 +0.5dB
-3 3 0 +0.5dB
—4 4 ¢ +0.5 dB
-5 5 0 +0.5dB
—6 6 0 +0.5 dB
-7 7 0 x0.5dB
-8 8 0 +0.5 dB
-9 2] 0 +0.5dB

-10 10 0 +0.8 dB
-20 10 10 +0.5 dB
-30 10 20 + 0.5 dB
-40 10 30 0.5 dB
-850 10 40 +0.5dB
—60 10 50 +0.7 dB
-70 10 60 +0.7 dB

e A/SIAA
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Table 4-24 IF Gain Error (RBW =3 kHZ, 1 dB/div.)

Heference value {dBm)
Fo265h | 1dBSlep | 108 Step A Marker
Referance Aﬁenua?or Aﬁenuatver Lavel Specification
Level Atte(z:;ga;tton Atte(?;tion (dB)
{dBm)

0 0 ¢ 0 (Ref) -
—1 1 0 +0.5dB
-2 2 0 +0.5dB
-3 3 0 + 0.5 dB
—4 4 0 +0.5dB
-5 8 0 +0.5dB
-G 5 0 +0.5 dB
-~ 7F 7 0 +0.5dB
—8 8 0 +0.5dB
-8 9 0 +0.5dB

—10 10 0 +0.5d8
—20 10 10 +0.5dB
~ 30 10 20 +0.5dB
—40 10 30 +0.5 dB
—50 10 40 +0.5dB
—60 10 50 +0.7 dB
- 70 10 60 +0.7 dB
—80 10 70 +0.7 dB
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Table 4-25 |F Gain Error (RBW =300 kHZ, 0.5 dB/div.)
Beference value {dBm)
?ggff: 18 Step | 10dBStep | 4,
arker
Reference :ttenua’gor Aﬂenua@or Level Specification
Level tte(r;uae;taon Atte(r&use;tsora (dB)
(dBm)

0 0 0 0 {Ref.) -
-1 1 0 +0.5 dB
-2 2 0 +0.5dB
-3 3 0 +0.5dB
—4 4 0 +0.5dB
-5 5 0 +0.5dB
-8 & 0 +0.5dB
-7 7 0 +0.5 dB
-8 8 0 +0.5dB
-9 g 0 +0.5dB

- 10 10 0 +0.5dB
- 20 10 10 +0.5dB
—-30 10 20 +0.5dB
—40 10 30 +0.5dB
- 50 10 40 +0.5 dB
- 80 10 50 +0.7 dB
-70 10 60 +0.7 dB

Il NN &
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4.4.17 Scale Fideiity
® SPECIFICATION

Log Scals Fidelity: £ 0.2 dB/1 dB,
11 dB/10 dB to a maximum of £1.5 dB over 0 to 90 dB range.
Linear Scale Fidelity: < £5% of reference level
QP-mode Log Scale Fidelity: * 1.0 dB/30 dB, *2dB/40 dB, * 1.0 dB/40 dB (25°C # 10°0)

& RELATED ADJUSTMENT
IF amplitude adjustment.

e DESCRIPTION
This test measures display accuracy for 1 dB, 10 dB log scales, X1, X2 linear scales and 10 di3
QF mode log scale. All scales are measured with 0 dBm reference signal. Figure 4-16
flustrates the measurement system of this test. The frequency synthesizer is phase-locked to
the 10 MHz reference source of the spectrum analyzer,

F3265A lm MHz REF
271 z 1=
1oMHz|  FREQUENCY /B271A IN/OUT
REF IN SYNTHESIZER
o)
o 9 9
1gB STEP  {0dB STEP J
BNG ATTE AA"%“C)F% BNG
CABLE e - CABLE
ATT/SW DRIVER
Figure 4-16 Scale Fidelity Test Setup
e EQUIPMENT
Frequency Synthesizer .. .. ................. HR33251
1 dB Step Attenuator . ......, e HF8484H
10 dB Step Attenuator .. ... ... ... ce e, HPS4GSH
Attenuator/Switch Driver ... .. ... .. ... HP11713A

AQa Lo AN A
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® PROCEDURE
(1) Connect the squipment as shown in Figure 4-16.
(2) Set the frequency synthesizer controls as follows:

Freg ... .. 11 MHz
Amplitude . ... ... .. . 0 dBm

(8) On the R3265A/3271A, press the key and set the controls as follows:

Conter Freq ........... . .0 iienvenon.. 11 MHz
FregSpan ......... v 0 Hz
Reflevel ........ .. .. . L. ¢ dBm
RBW ... 1 MHz
VBW 1 Hz
dBidiv. .. 1 dB/div

(4) Setthe 1 dB and 10 dB step attenuators to 0 dB.

o 1
1 ¥

| T
E NEXT MENU 1 CONT £K
!  and set | ON/OFF !

| A H | A J

(5) On the R3265A/3271A, press the key, to ON.

[1 dB/div Log Scale]

(8) On the frequency synthesizer, adjust the amplitude until the R3265A/3271A marker
reads exactly 0.00 dBm.

r | i
(7) On the R3265A/3271A, press the  [MENU] key, |SWEEP) |SNGLEY

| |
LMODE | 7 SWP

{8} Lower the frequency synthesizer level by 1 dB.

r 1 r N LE-‘
1 BWEEP 3 1 SINGLE 1 and ! SINGLE 1

i i 1 { ] i "
L MODE | * | SWP L SWP_

(9) On the R3265A/3271A, press the  [MENU] key,

(10} Record the marker level in Table 4-28. Calculate the incremental error according to the
following equation and record the result in the Incremental Error column in Table 4-26.
Incremental error = (Current marker level) - (Previous marker level) + 1 dB

(11} Repeat steps (8) to {10) until the frequency synthesizer level is set to the value 10 dB
lower than the initially set level,

A OI far AYNINA
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[10 dB/div Log Scale]

|

N o E i - .
(12) On the R3265A/3271A, press the LSA%%EEP} and i%?j"g J{ keys set and

o e o ol fhahadiin

[ M
HaB/div I to 10 dB/div. Set the resolution band width to 3 kHz.
b o

(13) Set the frequency synthesizer level so that the R3265A/3271A marker indicates just 0.00
dBm. :

(14) Lower the frequency synthesizer level by 10 dB. I the level cannot be lowered by 10
dB, use the 10 dB step attenuator to lower it by 10 dB.

— r i [ 1 r
) SWEER | SINGLE SINGLE ¢
(15) On the R3265A/3271A, press the 1 one | Lowe | 2nd LIRRE | keys.

e oot o e [yt |

(16) Record the marker level in Table 4-27. Calculate the incremental eror from the
following expression and record the resuil in the Incremental Eror column in Table 4-27.
Incremental error = (Current marker level) - (Previous marker level) + 10 dB

(17} Repeat steps (14) to (18) until the frequency synthesizer level is set to the value 90 dB
lower than the initially set level,
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Table 4-26 1 dB/div. Log Scale Fidelity (RBW =1 MHz)

Input Signal dB from AMarker Level Incremental
Level ‘ Fleferenqe ‘ Error (dB)
{dBm, nominal) | Level (nominal) | Min. (dBm} | Actual (dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)

—1 . -1.2 -0.8

-9 -2 -2.2 —1.8

—13 -3 -3.2 —2.8

—4 ~4 —4.2 —~3.8

-5 -5 —5.2 —4.8

~6 -6 ~6.2 —5.8

-7 -7 -7.2 ~6.8

-8 —8 —8.2 —~7.8

-9 -9 -8.2 —8.8
—~10 -10 —-10.2 -~9.8

Table 4-27 10 dB/div. Log Scale Fidelity (RBW =3 kHz)
Input Signal dB from A Marker Level Incremental
Level . Referenqe ) Error {dB)
{dBm, nominal} | Level (nominal) | Min. (dBm) | Actual (dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)

—10 —1D - 11 —9
~20 - 20 ~21 —19
—-30 ~30 - 31 —-29
~40 —40 — 41 -39
—50 —50 —51 —49
-80 ~50 —61 —-59
—70 - 70 -71 —69
—80 - 80 —81 - 79
-90 —90 -1 -89

a7

I MMM
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[Linear Scale]
(18) Set the frequency synthesizer as follows:

= o i1 MHz
Amplitude .. ... ... ... £ dBm

Set the 1 dB and 10 dB attenuator to 0 dB.

(19) On the R3265A/3271A, press the key and set the controls as follows:

Center Freq ... .. e 11 MHz
Freg Span ... .. e 10 kHz
Refleval .. ..... ... ... . . .. .. 0 dBm
RBW 1 kiHz
VBV e 1 kHz
AT e 20 di

promm e — 1
£ CONT PK 1

¥ 3
1 ONOFE

keys to set the

continuous peak search maode.

{21) Precisely set the frequency synthesizer level to the R3265A/3271A reference level while
reading the marker level on the screen.

[UR - o o
1

(22) On the R3265A/3271A, press the , i S Eand E SINGLE ! keys to set the
single sweep mode. ' -: - .

(23) Read the level value displayed on the frequency synthesizer and set the value as the
reference value (Ref). Then, set the frequency synthesizer level to the value 0.92 dB
lower than the reference value.

(24) On the R3265A/3271A, perform single sweep twice, read the marker lovel and record it
in Tabls 4-28,

{25) Set the frequency synthesizer level as shown in the Inout Signal Level column in Table
4-28 sequentially and rapeat step (24) for sach.



R3265A/3271A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

Table 4-28 Linear Scale Fidslity (X1)

input Signal Level Div. from £ Marker Level
Reference
{dB, nominal) {mV, nominal) Level Min. (mV) Actual (mV) Max. (mV)
0 (Ref.) 223.6 0 223.6 223.6 (Ref.) 223.8
— (.92 201.24 1 191.2 211.3
—1.94 178.88 2 168.8 187.8
—~3.10 156.52 3 148.7 164.3
— 4,44 134,16 4 127.5 140.8
—6.02 111.8 5 106.2 117.3
-7.96 89.44 ) 85.0 83.9
—10.46 67.08 7 83.8 70.4
-13.98 44,72 8 42.5 46.9
- 20 22.36 9 21.3 23.4
Table 4-29 QP-mode Log Scale Fidelity
input Signal dB from 2 Marker Level
Level Reference Level
(dBm, nominal) {dB, nominal) Min. {dBm) | Actual {dBm) | Max. (dBm)
0 (Ref) 0 0 0 {Ref.) 0
—-10 -10 ~11 -9
—-20 —20 —21 —~19
~30 -30 —31 —29
— 40 — 40 —41* — 39>
* —42 dBm when the ambient temperature is out of range 25°C +10°C.
™ —38 dBm whe the ambient temperature is out of range 25°C +10°C.
A_82Q ifary ON/QA



R3I265A/3271A SERIES
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

[QP-mode Log Scale]
(26) Set the frequency synthesizer as follows:

Freq .. 11 MHz
Amplitude . ... . e 0 dBm

Set the 1dB and 10dB attenuator to 0dER.

(27) On the R3265A/3271A, press the key and set the controls as follows:

Center Freq ........... .. .. .. 0., e 11 MMz
Freq Span ... ... . i 0 Hz

EMG p———13
[ 11 9 lkeys to set the QP mode.

{28) On the R3265A/3271A, press the

F
Then, press the |pPeax] | :NE"T MEN § )and } %%’}g;“ i keys to set the continuous peak
search mode. 4

{29) Precisely set the frequency synthesizer level to the R3265A/3271A reference leval.

-
(30) On the R3265A/3271A, press the  [a] , | VEW * MARKER ] and ‘ﬁMKg‘kays
L A

[ - |

Then, press the. key and 4 wnare; i
.5

(31) Lower the frequency synthesizer level by 10 dB, After (2) to {3) seconds, read the
2 marker level on the screen and record it in Table 4-29.

(32) Repeat step (31) until the frequency synthesizer leval is set to the value 40 dB lower
than the level set in step (28).

A an Facw MM A
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4.4.18 Input Attenuator Accuracy
® SPECIFICATION

input attenuator accuracy (referenced to 10 dB input attenuation, for 20 to 70 dB settings):

R3265A: 100 Mz 10 8 GHz: =< *1.1 dBA10 dB step 1o & maximum of +2.0 dB

100 Hz to 12.4 GHz: < £1.1 dB/10 dB step to a maximum of £2.0 dB
R3271A: 124 GHz to 18 GHz: < +1.3 dB/10 dB step to a maximum of 2.5 dB
18 GHz to 26.5 GHz: < £1.8 dB/10 dB step to a maximum of +3.5 dB

® RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

& DESCRIPTION
This test measures the input attenuator’s switching accuracy over the full 70 dB.
The number of frequency measured points is one point at 4 GHz for the R3265A, and three
points at 4 GHz, 15 GHz and 18 GHz for the R3271A.
The synthesized sweeper is phase-locked to the spectrum analyzer's 10 MHz reference. The
input attenuator switching accuracy is referenced to the 10 dB attenuator setting. Step-to-step
accuracy is calculated from switching accuracy data.

SYNTHESIZED ‘[10 MHz REF 10 MHz REFl R3265A/3271A
SWEEPER N INOUT
K 9
l SMA CABLE J

Figure 4-17 Input Attenuator Switching Accuracy Test Setup

® EQUIPMENT
Synthesized Sweeper :
Frequency Range:10 MHz to 18 GHz TR4515
(Critical Specifications for Equipment Substitution) {Recommended model)
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e PROCEDURE

(1) IF gain uncertainty is measured when the resolution bandwidth is set to 3kHz and the
result ig filled in on the IF Gain uncertainty of Table 4-30,
For the test method, refer to “4.4.16 IF Gain Uncertainty”,

CAUTION

Measure IF gain uncertainty when the resolution bandwidth is set to 3kHz before doing this test.
IF gain uncertainty is included in the measurement result because of IF gain's changing and
measuring in this test.

{2) Connect the equipment ag shown in Figurs 4-17.
(3} Set the synthesized generator controls as follows:

Freq ... e 4 GHz
Amplitude ......... ... ... . .., -5 dBm

{4) On the R3268A/3271A, press the key and set the controls as follows:

Center Freq ......... .. ... ..., 4 GHz
Freg8pan ................ .......... 10 kiz
Reflavel .................... C e 0 dBm
dBidiv. L. . 1 dB/div
RBW .. .. e 3 kHz
VBW 10 Hz
SWP 1 sec

(5) On the synthesized generator, adjust the POWER LEVEL to place the peak of the signal
' five divisions below the R3265A/3271A reference level.

FME SWEEP | SINGLE 1 !SINGLE i
(6) On the R3265A/3271A, press the  [MENU] key, :MC}%DEE o | wr 'and Yk

Press the |PEAK|
value.

key, read the MKR level and record it in Tabls 4-30 as tha reference

¥
IR and,jkeys

ﬁ.,....n,,J

(77  On the R3265A/3271A, press the
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r 1r ] F
{SWEEP 1 | SINGLE 1 | SINGLE |
{8) On the R3265A/3271A, press the |MENU| key, | MODE | | swp rand (Srst

m—mmed b maad | e

Press the| PEAK| key, read the MKR level. The marker level measured here is subtracted
from the reference value measure in the (6).
I gain uncertainty measured in the (1) is subtracted from the value.

Records it in Table 4-29 as Actual MKR Reading.

Reference value Marker level IF gain uncertainty
QCta“;LMKR = |measured inthe | - |measured in |- |measured in the
sading (6) the (9) (1)

. {8) Repeat steps (7) and (B) for the remaining R3265A/3271A ATT setting listed in Table 4-
30.

(10} Calculate the step-to-step accuracy as described in the following steps and record the

results in Table 4-30. Step-to-step accuracy should be within the limits shown in Table
AN

[Step-to-Step Accuracy Calculation]
{11) For the 20 dB ATT setting, switching accuracy becomes step-to-step accuracy.

{12) For the 30, 40, 50, 60 and 70 dB ATT settings, subtract the 10dB down ATT switching
accuracy from the current ATT switching accuracy.

{(13) Center Frequency is changed to 15GHz and 18GHz and the operations in (2) to (12) are
executed for R3271A. Fill in the value measured in the (1) when Center Frequency is
4GHz on the IF Gain Uncertainty Tabie 4-30.
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Table 4-30 Input Attenuator Accuracy

[R3265A] Center Frequency: 4 GHz, Reference value____ dBm
R3265A IF Gain IF Gain Switching Accuracy Step-to-Step Accuracy
Aftenuator (dB) Uncertainty
(dB) {di) Min. (0B} | Actual (dB) | Mayx. (dB) | Actual (dB) | Spec. {dB)
10 0 0 0 (Ref.) | 0O (Ref) 0 (Ref) | 0O (Ref.) 0 (Ref.)
20 10 -2 +2 + 1.1
30 20 g2 +2 1.1
40 30 -2 +2 1.1
50 40 -2 2 +1.1
60 50 “Z +2 1.1
70 80 -2 +2 1.1
[R3271A] Center Frequency: 4 GHz, Reference value____ dBm
R3271A iF Gain IF Gain Switching Accuracy Step-to-Step Accuracy
Attenuator (dB) Uncertainty
{d8) {dB) Min. (dB) | Actual {dB) | Max. (dB) | Actual (dB) | Spec. {dB)
10 0 Rt O{Rel) | C(Rel) 0 (Ref.) 0 {Ref.) 0 (Ref.)
20 10 -2 +2 + 1.1
30 20 -2 +2 +1.1
40 30 -2 +2 1.1
&0 40 -2 +2 + 1.1
60 50 -2 +2 1.4
70 60 "2 +2 1.1
[R3265A] Center Frequency: 15 (GHz, Reference value____dBm
R32654A IF Gai IF Gain Switching Accuracy Step-to-Step Accuracy
ain i
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref) | 0(Ref) 0 (Ref.) 0 {Ref.) 0 {Ref.)
20 10 2.5 +2.5 +1.3
30 20 -2.5 +2.5 1.3
40 30 2.5 +2.5 +1.8
50 40 -2.5 +2.5 +1.3
60 50 2.8 +2.5 1.3
70 60 2.5 + 2.5 +1.3
[R3271A] Center Frequency: 15 Gz, Reference value___ dBm
R3z71A F Gai iF Gain Switching Accuracy Step-to-Step Accuracy
ain )
- Attenuator (dB) Uncertainty
{dB) {dB3) Mirt, (dB) | Actual (¢B) | Max. (¢B) | Actual (dB) | Spec. (dB)
10 0 G Gi{Ref) ! O{Fel} 0 (Ref.) 0 (Ratf) 0 {Ref.)
20 10 3.8 +3.5 +1.8
30 20 3. + 3.5 +1.8
490 30 3.5 + 3.5 £1.8
50 45 -3.5 +3.5 1.8
60 5 -3.5 +3.5 +1.8
70 80 -3.8 + 3.8 +1.8
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4.4.19 Sweep Time Accuracy
® SPECIFICATION

For Span =0 Hz
Sweep Time = +3%

® RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

& DESCRIPTION
A low frequency signal {Square Wave) is displayed on the R3265A/3271A Spectrum Analyzer in
ZERQO Span mode, and measure the frequency of the displayed signal.

R3265A/3271A

SYNTHESIZED FUNCTION GENERATOR 1 {
| | | 1] \ %
o ooan ) \.
i ;
7_° s 7
— g
SIGNAL INPUT
ADAPUTER
BNC CABLE
Figure 4-18 Sweep Time Accuracy Test Setup
e EQUIPMENT
Synthesized Function Generator ............... HP3325A
Adapters:
Type N{mjto-BNC({) ........ .. ... . ... ..... JOF-AFO0IEXO3

Cable:
BN, 150 0m ... e Mi-08

A M teee mAirs
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& PROCEDURE

1)

(2)

3)

(6)

Connect the equipment as shown in Figure 4-18 using the BNC cable from the HP3325A
SIGNAL QUT.
Connected it to the R3265A/3271A INPUT.,

On the R3265A/3271A, press the j PRESET ! key and set the controls as follows:

CenterFreq ........ ... .. ... coiun... e ¢ MHz
- 2 0 MHz
Sween TIMe ... .. e 50 us
dB/div .. e 1 dB/div

On tha HPA33254, set the controls as follows:

Frequency ... . i e e 22 kHz
Amplitude . ... - 10 dBm
Function .. ... ... e Square

I r ™ -1 .
On the R3265A/3271A, press key, st | MG fand IVIDEO! and adjust with the knob

| AN | | PO |
. —— - r—\’;g‘”? | f'_l'g_""l
to trigger with VIDEO. And press the [MENU| key, [SWEEP T ISNGLE ! gng | SINGLE Y
— | Ml | B e o o | SRR |

Wait for the sweeper stops.

On the R3265A/3271A, prass the MARKER {ON | key. Set the marker at the second
rising edge from left.

Record the Marker time as the Measured Sweep Time in Table 4-31 for the 50 s Sweep
Time setting.

The Measured Sweep Time should be within the limits shown in Table 4-21,

Repeat step (5) for the MP3325A frequencies and R3285A/3271A sweep times as
indicated in Table 4-31.
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Table 4-31 Sweep Time Accuracy

R3265A Marker Reading
HP3325A /3271A _
- Frequency Sweep Time
Setting Min. Actual Max.

22 kHz 50 us 44.1 ps 46.8 w8
11 kHz 100 us 88.2 us 93.6 us
5.5 kHz 200 us 177 us 187 us
2.2 kHz 500 us 441 us 468 us
1.1 kHz 1 ms B82 us 936 us
550 Hz 2ms 1.77 ms 1.87 ms
220 Mz 5 msg 4.41 ms 4.68 ms
110 Hz 10 ms 8.82 ms 9.36 ms
55 Hz 20 ms 17.7 ms 18.7 ms
22 Hz 50 ms 44.1 ms 46.8 ms
11 Mz 100 ms 88.2 ms 93.6 ms
5.5 Hz 200 ms 177 ms 187 ms
2.2 Hz 500 ms 441 ms 468 ms
1.1 Mz 18 882 ms 8936 ms
0.55 Mz 2s 1.77 8 1.87 s
0.22 Hz 5s 4.41 s 4.68 5
0.11 Hz 10s 882s 9.36 s
0.055 Hz 20s 17.7s 18.7 s
0.022 Hz 50 s 441 s 46.8 s
0.011 Hz 100 s 88.2s 93.6 s
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4.4.20 Calibration Amplitude Accuracy

e SPECIFICATION

Amplitude: -10dBm £0.3dB

e RELATED ADJUSTMENT
Calibration amplitude adjustment.

® DESCRIPTION
The amplitude accuracy of the CALOUT signal are checked for — 10 dBm +0.3 dBm.

R3265A/3271A

POWER
METER

O

Figure 4-19 Calibration Amplitude Accuracy Test Setup

e EQUIPMENT
Power Meter ... oot e e e HP436A
Power Sensor . ... e HPFB481A

o PROCEDURE

M
(2

(3)

Connect the equipment as shown in Figure 4-19.

Press the power sensor zero of the power meter and calibrate the power sensor. Enter
the power sensor’'s 25 Mz calibration factor into the power meter.

Connect the power sensor via an N{fy -~ BNC(m} adapter directly to the CALOUT
connector. Read the power meter display. The power level should be within the following
limite (£0.3 dB): Actual

~10.3dBms = -9.7dBm
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4.5 Checklist/Data Form
Fite No. Description :___ SPECTRUM ANALYZER
UuT MFR ADVANTEST CO. iD No.
Model R3285A/3271A Date
Table 4-32 Performance Test Record (1 of 12)
Hesuits
F;s ra. Test Description
0. Min. Actual Max.

1 Frequency Readout Accuracy
and Frequency Counter Marker
Accuracy

2.0 GHz CENTER FREQ

1 MHz SPAN 1.99994829 GHz 2.000058171 GHz
10 MHz SPAN 1,99968479 GiHz 2.00031521 GHz
20 MHz SPAN 1.89935479 GHz 2.00064521 GHz
50 MHz SPAN 1.99845473 GHz 2.00154521 GHz
100 MHz SPAN 1.99684979 GHz 2.00315021 GHz
2 GHz SPAN 1.93964979 GHz 2.06045021 GHz
5.0 GHz CENTER FREQ
1 MHz SPAN 4.99894799 GHz 5.00005201 GHz
10 MHz SPAN 4.99968448 GHz 5.00031551 GHz
20 MHz SPAN 4.99935449 GHz 5.00064551 GHz
50 MHz SPAN 4.99845449 GHz 5.00154551 GHz
100 MHz SPAN 4.99684949 GHz 5.00315051 GHz
2 GHz SPAN 4.93954949 GHz 5.06045051 GHz
<R3271A ONLY >
11.0 GHz CENTER FREQ
1 MHz SPAN 10.99994738 GHz 11.00005261 GHz
10 MHz SPAN 10.99968389 GHz 11.00031611 GHz
20 MHz SPAN 10.99935389 GHz 11.00064811 GHz
50 MHz SPAN 10.99845389 GHz 11.00154611 GHz
100 MHz SPAN 10.99684889 GHz 11.00315111 GHz
2 GHz SPAN 10.93954889 GHz 11.06045111 GHz
18.0 GHz CENTER FREQ
1 MHz SPAN 17.89994669 GHz 18.00005331 GHz
10 MHz SPAN 17.99968319 GHz 18.00031681 GH=z
20 MHz SPAN 17.99835318 GHz 18.00064681 GHz
50 MHz SPAN 17.89845319 GHz 18.00154681 GHz

100 MHz SPAN
2 GHz SPAN

17.99684819 GHz
17.93954819 GHz

18.003156181 GHz
18.06045181 GHz
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Table 4-32 Performance Test Record (2 of 12)

Results

Para, Test Description

No. Min. Actual Max.

1 Frequency Readout Accuracy
and Frequency Counter Marker
Accuracy {cont'd)

Frequency Counter Marker
Accuracy
2.0 GHz CENTER FREQ

1.999999794 GHz 2.000000206 GHz

5.0 GHz CENTER FREQ
11.0 GHz CENTER FREQ
18.0 GHz CENTER FREQ

4.999999494 GHz
10,999298889 GHz
17.989998184 GHz

£.0000005086 GHz
11.000001111 GHz
18.000001816 GHz

2 | Frequency Reference Ouiput
Accuracy
10 MHz Reference Frequency

24.9889975 MHz 25.0000025 Mz

3 Residual FM

Residual FM 3 Hz
4 | Frequency Drift
50.1 kHz SPAN 2.5 kHz
200 Hz SPAN B0 Hz
5 Noise Sidebands
2.8 GHz Center Frequency
1 kMHz Ofiset - 100 dBe/Hz
10 kiHz Offset — 110 dBe/Hz
100 kHz Offset - 114 dBc/Hz
3.7 GHz Center Frequency
1 kMz Offset — 95 dBc/MHz
10 kHz Offset ~ 108 dBc/Hz
100 kHz Offset —110 dBe/Hz
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Table 4-32 Performance Test Record (3 of 12)

Results
P{géa. Test Description -
. Min. Actual Max.
6 | Frequency Span Accuracy
2 GHz Center Freguency
20 kHz SPAN 15.2 kHz 16.8 kHz
50 kHz SPAN 38.0 kHz 42 kHz
400 kHz SPAN 304 kHz 336 kHz
2 Mz SPAN 1.52 MHz 1.68 MHz
2.01 MHz SPAN 1.552 MHz 1.648 MHz
5 MHz SPAN 3.88 MHz 4.12 MHz
10 MHz SPAN 7.76 MHz 8.24 MHz
20 MHz SPAN 15.52 MHz 16.48 MHz
50 MHz SPAN 38.8 MMz 41.2 MHz
100 MHz SPAN C77.8 MHz 82.4 MHz
200 MHz SPAN 155.2 MHz 164.8 MHz
500 MHz SPAN 388 MHz 412 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz 8PAN 1.552 GHz 1.848 GHz
4.5 GHz Center Frequency
4 GHz SPAN 3.104 GHz 3.296 GHz
8 GHz SPAN 6.208 GHz 6.592 GHz
<R3271A ONLY >
10 GHz Center Frequency
10 MHz SPAN 7.76 MHz 8.24 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.6484 GHz
17 GHz Center Frequency
10 MHz SPAN 7.76 MHz 8.24 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.648 GHz
10 GHz Center Frequency
5 GHz SPAN 3.88 GHz 4.12 GHz
10 GHz SPAN 7.76 GHz 8.24 GHz
18 GHz SPAN 15.52 GHz 16.48 GHz

A 4Amna

fwm M~
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Table 4-32 Performance Test Record (4 of 12)

Resulis
Pr\?;a' Test Description - :
. Min. Actual Max.
6 | Frequency Span Accuracy
{cont’d)
LOG Span Accuracy
100 MHz Start Frequency
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MKz 551 MHz
800 MHz TR4515 FREQ 718 MHz 881 MHz
10 MHz Start Frequency
20 MHz TR4518 FREQ 17 MHz 23 MHz
50 MHz TR4515 FREQ 44 MHz 56 -MHz
80 MMz TR4515 FREQ 71 MHz 89 MHz
100 MHz TR4515 FREQ 89 MHz 111 MHz
200 MHz TR4515 FREG 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MHz 551 MHz
800 MHz TR4515 FREQ 718 MHz 881 MHz
1 MHz Start Frequency
10 MHz TR4515 FREQ 8 MHz 12 MHz
20 MHz TR4515 FREQ 17 MHz 23 MMz
50 MHz TR4515 FREQ 44 MHz 56 MHz
80 MHz TR4515 FREQ 71 MHz 839 MMz
100 MHz TR4515 FREQ 89 MHz 111 MHz
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 449 MHz 551 MHz
800 MHz TR4515 FREQ 719 MH=z 881 MHz
7 Resolution Bandwidth Accuracy
and Selectivity
Resolution Bandwidth Accuracy
3 MHz 2.25 MHz 3.75 MHz
1 MHz 850 kH=z 1.15 MHz
300 kHz 255 kHz 345 kHz
100 kHz 85 kHz 115 kHz
30 kHz 25.5 kiHz 34.5 kHz
10 kHz 8.5 kHz 11.5 kMz
3 kHz 2.58 kHz 3.45 kHz
1 kHz 850 Hz 1150 Hz
300 Hz 255 Hz 345 Hz
100 Hz 85 Hz 118 Hz
30 Hz 22.5 Mz 37.5 Hz
100 Hz Digital IF 50 Hz 150 Hz
30 Hz Digital IF 18 Hz 45 Hz
10 Hz Digital IF 5 Hz 15 Hz
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Table 4-32 Performance Test Record (5 of 12)

Resulis
Ph?f' Test Description .
: Min. Actual Max.
7 Resolution Bandwidth Accuracy
and Selectivity (cont’d)
Resolution Bandwidth Selectivity
3 MHz 15
1 MHz 15
300 kHz 15
100 kHz 18
30 kHz i5
10 kHz 15
3 kHz 15
1 kHz 15
300 Hz 15
100 Hz 15
30 Hz 20
100 Hz Digital IF 5 (nominal)
30 Hz Digital IF 5 {nominal)
10 Mz Digital IF 5 {nominal}
8 Resolution Bandwidth Switching
Uncertainty
3 MHz —-0.3dB +0.3dB
1 MHz ~0.3 dB +0.3dB
300 kHz ~0.3 dB +0.3dB
100 kHz —-0.3dB +0.3dB
30 kHz -~0.3dB +0.3 dB
10 kHz -0.3dB +0.3 dB
3 kHz —-0.3dB +0.3dB
1 kHz —-0.3dB +{.3 dB
300 Hz —~0.3 dB +0.3 dB
100 Hz -0.3dB +0.3 dB
30 Hz —-1.0dB +1.0 dB
100 Hz Digital IF -~ 1.5 dB +1.5dB
30 Hz Digital IF —~1.5dB +1.5dB
10 Hz Digital IF ~1.5dB +1.5 dB
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Table 4-32 Performance Test Record (6 of 12)

Resuits
Pr::)a. Test Description .
: Min. Actuai Max.
9 | Displayed Average Noise Level
< H3265A ONLY >

1 kHz ~85.23 dBm

10 kiMz - 95.23 dBm

100 kHz —96.23 dBm
iMHz ~120.23 dBm

10 MHz —125.21 dBm

100 MHz ~125.27 dBm
500 MHz —124.45 dBm

1.0 GHz —123.68 dBm

1.5 GHz —122.90 dBm

2.0 GHz ~122.13 dBm

2.5 GHz —121.35 dBm

3.0 GHz —120.58 dBm

3.5 GHz —119.80 dBm

3.5 GHz to 8 GHz —~120.23 dBm

25 MHz {Low Noise) ~145.00 dBm

<R3271A ONLY >

1 kHz -~95.23 dBm

10 kHz —85.23 dBm

100 kHz ' —956.23 dBm
MMz —120.23 dBm

10 MHz —120.21 dBm

160 MiHz - 120.07 dBm
500 MHz —~119.45 dBm

1 GHz —118.68 dBm

1.5 GHz —117.90 dBm

2 GHz —117.13 dBm

2.5 GHz ~116.35 dBm

3 GHz —115.58 dBm

3.5 GHz —114.80 dBm

3.5 GHz t0 7.5 GHz —108.23 dBm

7.5 GHz 10 15.4 GHz —101.23 dBm

15.2 GHz t0 23.3 GHz - 101.23 dBm

23 GHz to 28.5 GHz —85.23 dBm
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Table 4-32 Performance Test Record {7 of 12)

Fesults
Pﬁra. Test Description
0. Min. Actual Max.
10 | Gain Compression
<R3265A ONLY >
10.5 MHz -10 dBm
200.5 MHz —5 dBm
3600.5 MHz —5 dBm
<R3271A ONLY >
10.6 MHz -5 dBm
200.5 MHz -5 dBm
3600.5 MHz —5 dBm
11 | Residual Response
1 MHz tc 3.6 GHz — 100 dBm
3.6 GHz to 7.5 GHz —80 dBm
12 | Second Harmonic Distortion _
INPUT FREQ: 1.5 GHz ~70 dBe
INPUT FREQ: 1.9 GHz -100 dBe
13 | Third Order Intermodulation
Distortion
Mixer Input Level
< R3265A ONLY > ; -20dBm
10.5 MHz —40 dBc
205 MHz ~50 dBc
3600 MHz —55 dBc
<R3271A ONLY >
10.5 MHz —50 dBe¢
3600 MHz —55 dBe
14 |lmage, Multiple, and
Cut-of-Band Response
Maximum Response Amplitude
< R3265A ONLY >
10 MMz t0 8 GHz ~70 dBec
< R3271A ONLY >
10 MHz {0 18 GHz —~70 dBc
10 MHz 10 23 GHz — 60 dBe¢
10 MHz to 26.5 GHz —50 dBc

A A

[ Y |
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Table 4-32 Performance Test Record (8 of 12)

Results
PSLE' Test Description :
: Min. Actual Max,
15 | Freguency Response
< R32654A ONLY >
100 MMz 1o 3.8 GHz -1.5 dB + 1.5 dB
50 MHz to 2.6 GHz -~1.0 dB +1.0 dB
3.5 GHz to 7.5 GHz -1.5dB +1.5 dB
7.4 GHz to 8 GHz —1.5 dB +1.5dB
<R3271A ONLY >
100 MHz to 3.6 GHz —1.5 dB +1.5 dB
50 MHz to 2.8 GHz —1.0dB +1.0 dB
3.5 GHz t0 7.5 GHz 1.5 di +1.5 dB
7.4 GHz to 15.4 GHz —-3.5dB +3.5 dB
15.4 GHz to 23.3 GHz —4.0dB +4.0 dB
23.0 GHz to 26.5 GHz —4.0dB + 4.0 dB
16 | IF Gain Uncertainty
RBW 1 MHz Attenuation
1dB ~(.5 dB + 0.5 dB
2 dB —~0.5 dB +0.5 dB
3dB —0.5 dB +0.5 dB
4 dB -~ 0.5 dB +0.5 dB
5dB —~0.5 dB + 0.5 dB
6 dB ~0.5 dB +0.5 dB
7 dB —-0.5dB +0.5 dB
8 di —~0.5 dB + 0.5 dB
9dB - 0.5 dB + 0.5 dB
10 dB —-0.5dB +0.5dB
20 dB ~05dB +0.5dB
30 ¢B —0.5 dB +0.5 dB
40 dB —0.5dB +0.5dB
BQ dB —0.7 dB +0.7 dB
80 dB —0.7 dB +0.7 dB
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Table 4-32 Performance Test Record (8 of 12)

Results
Piiga' Test Description
. Min. Actual Max.
16 | iF Gain Uncertainty {cont’d)
RBW 3 kHz Aftenuation
1dB —~0.5 dB +0.56dB
2dB - 0.5 dB + 0.5 dB
3dB —0.5dB +0.5dB
4 dB ~0.5dB +0.5 dB
5dB —-0.5dB +0.5dB
6 dB - 0.5 dB +0.5 dB
7 dB —~0.5 dB +0.5 dB
8 dB —-0.5dB +0.5dB
9 dB -0.5 dB +0.5 dB
10 dB ~0.5 dB +0.5dB
20 dB -0.5dB +0.5 dB
30 dB -~ 0.5 dB +0.5 dB
40 di ~0.5dB +0.5dB
50 dB ~0.,7 dB +0.7 dB
60 dB —0.7dB +0.7 dB
70 dB -0.7 dB +0.7 dB
RBW 300 kHz Attenuation
1dB -0.5dB +0.5 dB
2 dB ~0.5 dB +0.5 dB
3d8 —-0.5dB +0.5 dB
4 ¢B —0.5 dB +0.5 dB
54dB -0.5 dB +0.5dB
6 dB —-0.5dB +0.5 dB
7 dB —~0.5 dB +0.5dB
8 dB —0.5dB +0.5 dB
9 dB —0.5dB +0.5dB
10 dB —~0.5dB +0.5dB
20 dB —0.5dB +0.56 dB
30 dB ~0.5 dB +0.5 dB
40 dB —-0.5dB +0.5 dB
50 dB —0.7dB +0.7 dB
60 dB - 0.7 dB +0.7 dB
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4.5 Checklisi/Data Form

Table 4-32 Performance Test Record (10 of 12)

Resuits
Pﬁ;a’ Test Description .
: Min. Actual Max.
17 | Scale Fidelity
1 dB/div L.og Scale Fidelity
—1dB ~{.2 dB +0.2dB
—2dB —-0.2dB +0.2dB
—3dB ~0.2 dB +0.2 dB
—4 dB —0.2dB +0.2 dB
~5dB -0.2dB +0.2 dB
—6 dB ~0.2dB +0.2 dB
-7 dB —0.2 dB +0.2 dB
-8 dB —-0.2 dB +0.2 dB
—9dB -0.2 dB +0.2dB
—10 dB —0.2dB +0.2dB
10 dB/div Log Scale Fidelity
-~10 dB —-1dB +1dB
—-20dB —~1 dB +1dB
—30dB -1 dB +1 dB
-40 dB —1dB +1 dB
—50 dB ~1 dB +1dB
—B0 dB —1dB +1dB
—-70dB -1 dB +1 dB
—80 dB —1 dB +1dB
—~ 80 dB —~1dB +1dB
Linear Scale Fidelity
div from Ref Level
1 181.2 mv 211.3 mV
2. 168.9 mV i87.8 mvV
3 148.7 mV 164.3 mVY
4 127.5 myY 140.8 mV
5 106.2 mV 117.3 mV
B 85.0 mv 93.9 mv
7 63.8 mv 70.4 mV
8 42.5 mvV 46.8 mV
9 21.3 mv 23.4my
QP-mode Log Scale Fidelity
dB from Ref Levsl
—10 dB — 11 dBm -G dBm
—20 dB —21 dBm —19 dBm
- 30 dig —31 dBm —28 dBm
— 4G dB -~ 41 dBm -39 dBm
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4.5 Checkiist/Data Form

Table 4-32 Performance Test Record (11 of 12)

Results
P§;a. Test Description :
y Min. Actual Man.
18 | input Attenuator Accuracy
{4 GHz Center Freq)
Switching Accuracy
20 dB -2 dB +2 dB
30 dB -2 dB +2dB
40 dB -2dB +2dB
50 dB -2 dB +2d8
60 dB -2 dB +2 dB
70 dB -2 dB +2 dB
Step-to-Step Accuracy
20 dB ~1.14dB +1.1dB
30 dB —-1.1d8B +1.1 dB
40 dB —~1.1 dB +1.1 dB
50 dB —1.1dB +1.1 dB
60 dB —1.1dB +1.1 dB
70 dB —~1.1 dB +1.1dB
<R3271A ONLY >
(15 GHz Center Freq)
Switching Accuracy
20 dB -2.5dB +2.5 dB
30 dB -2.5 dB +2.5dB
40 dB -2.5dB +2.5dB
50 dB -2.5 dB +2.5dB
60 dB -2.5 dB +2.5 dB
70 dB 2.5 dB +2.5dB
Step-to-Step Accuracy
20dB -1.3 dB +1.3dB
30 dB —-1.3dB +1.3dB
40 dB ~1.3dB +1.3dB
50 dB —-1.3dB +1.3dB
80 dB -1.3 dB +1.3dB
70 dB -1.3dB +1.3dB
{18 GHz Center Freq)
Switching Accuracy
20 dB -3.5 dB +3.5 dB
30 dB -3.5 dB +3.5dB
40 dB -3.5 dB +3.5dB
50 dB -35dB +3.5 dB
60 dB -3.5 dB +3.5dB
70 dB 3.5 dB +3.5dB
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4.8 Checklist/Data Form

Table 4-32 Performance Test Record {12 of 12)

Results
Pﬁga. Test Description
Min, Actual Max.
18 | input Attenuator Accuracy
{cont’'d)
<R3271A ONLY >
Step-to-Step Accuracy
20 dB -1.8dB +1.8 dB
30 dB8 —~1.8dB +1.8dB
40 dB —1.8 dB +1.8dB
50 dB —-1.8dB +1.8 dB
50 dB -~ 1.8 dB +1.8dB
70 dB - 1.8 dB +1.8 dB
19 | Sweep Time Accuracy
B0 us 44,1 us 46.8 us
100 w8 88.2 us 93.6 ps
200 us 177 us 187 us
500 s 441 ps 488 us
1 ms 882 us 936 us
2 ms 1.77 ms 1.87 ms
5ms 4.41 ms 4.68 ms
10 ms 8.82 ms 9.36 ms
20 ms 17.7 ms 18.7 ms
50 ms 44.1 ms 46.8 ms
100 ms 88.2 ms 83.8 ms
200 ms 177 ms 187 ms
500 ms 441 ms 468 ms
1s 882 ms 936 ms
2s 1.77 8 1.87 ms
5s 4418 4.68 ms
i0s 8.82s 8.36 ms
20s 17.7 s 18.7 ms
50 s 44.1 s 46.8 ms
100 s 88.2s 93.6 s
20 | Calibration Amplitude Accuracy
~10.3 ¢dBm —9.7 dBm
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5.1. Measwrement Standards and Support Test Equipment Performance Requirements

5.1

ADJUSTMENT

Measurement Standards and Support Test Equipment Performance
Requirements

The Minimum Use Specifications (MUS) are the calculated minimum performance specifications
- ¢riteria needed for the Measurement Standards (MS) and support M&TE to be used for
comparison measurement required in the Adjustment Procedurs {AP) process.

Th