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PREFACE

All descriptions on the R3265A/3271A manual are also applicable to the R3365A/3371A.

Table of R3265A/3271A series-related manuals

Manual name Contents Remarks
Part 1: Explanation of accessories, This manual is provided
panel, functions, operation, with the R3265A/3271A
etc. main unit.
Part 2: Performance test
{Calibration),
Adjustment

(2) R3265A/3271A SERIES | Explanation and examples of the This manual is provided
QUICK GUIDE R3265A/3271A. with the R3265A/3271A

main unit.

(3) R3265A/3271A SERIES Part 1: Guide This manual is provided
CONTROLLER Part 2: Reference with the R3265A/3271A
FUNCTION Controller function.
INSTRUCTION
MANUAL

- 1{4) R3265A/3271A SERIES Part 1: General - same contents Sold separately.
GPIB COMMAND as sections 6.1 and 6.2 in
EXTENDED FUNCTION the instruction manual
INSTRUCTION No. 1 shown above.
MANUAL Part 2: GPIB command expansion
mode 1, supporting 8562
commands
Part 3: GPIB command expansion
mode 2, supporting 8566
commands

(5) R3265A/3271A Introdaction Sold separately.
MAINTENANCE Specifications
MANUAL Performance test (Calibration)

Adjustment

Troubleshooting

Replaceable mechanical parts
Replaceabie electrical parts,
Location and circuit diagrams
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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.
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1.1 Qutline of the Analyzer

1.1 Outline of the Analyzer

The R3265A/3271A series is a swept-tuned spectrum analyzer with an analog-to-digital section for
displaying and analyzing data. it operates in the following frequency, input, and display ranges:

Display range: 95 dB

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

Input range: -140 dBm to +30 dBm (R3265A)
-135 dBm to + 30 dBm (R3271A)

Dynamic range
Signal to Distortion

Harmonic : 6500 MHz< f < 800 MHz ;
800 MHz=< f < 1.0GHz ;
1.0 GHz to 3.6GiHz ;
> 3.5GHz ;

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

96dB
101dB
104dB

112dB (R3265AP)
110dB (R3271AP)

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 dBc/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.

1-2

Jan 20/94



INSTRUCTION MANUAL

1.1 Outiine of ihe Analyzer

The analyzer provides the following additional features:

e 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.

® a precise measurement mode that uses the analyzer's built-in reference crystal to measure
with 1 Hz accuracy signals too weak to 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 CRT screen that displays signal traces without flickering. Digital memory also
allows marker functions for accurate and easy reading of trace values.

® a zero span mode 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 simuitaneous display of two traces.
computer-controlled operation using a GPIB command set.

s  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

1.2 Before You Use the Analyzer ¢

Before you use the analyzer, check it and its accessories 25 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 Specificafion Quantity Remarks
Type Code Stock No. R3265A/3271A | R3365A/3371A
Power cable | A01412 DCB-DD3130 x 01 1 1
input cable | Mi-09 DCB-FF0392 1 2
MC-61 DCB-FF0383 1 1
N-BNC | JUG-201AV | JCF-AF0O01E X 03 1 2
conversion
adapter
Power fuse |21806.3 DFT-AABR3A 2 2
Memory card | MAC1101BAB | SEE-MAC1101BAB 1 1
Instruction - JR3265A/3271A 1 1 Japanese
manual SERIES version
- ER3265A/3271A English
SERIES version
Quick guide - JR3265A/3271A(Q) 1 1 Japanese
version
- ER3265A/3271A(Q) English
version
14 Jan 20/94
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1.2 Betore You Use the Analyzer

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 Requirements

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

Table 1-2 Power Supply Specifications

Input voltage 0 Vto 132V 198 V to 250 V
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 is located in the rear panel power connector.

Pry out the fuse using
a flat screwdriver.

—

Fuse

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 cable plug has three pins. For
two-pin outlets, use a two-pin adapter and ground
either the adapter’s grounding lead or the
grounding terminal on the analyzer’'s rear panrei.

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 adapter in the receptacle, be sure to
orient it properly. If the AQS034 will not go into the
receptacle, use the optional adapter KPR-13.

2-pin adapter
A09034

Ground pin
3-pin plug of

To be connected
to ground.

{a) Power plug

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

(b) _Adapter A09034

\
TN
\\L/Take care that the

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

Figure 1-2 Power Cable Plug and
Adapter
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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 lines. 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 . @

Dust e

e ' . @ . 'v' ',"

‘ Corrosive

.. gas

11 do
PP D T N B S At U

Vibration

- If any noise affect the power
supply line, use a noise
suppressing filter.

- 1=)
/~l Noise
source
N
o |

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

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 (60° 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 filter and
clean the CRT with a soft cloth.

CAUTION

Never use cleaning solvents that affect plastic, such as benzene, toluense, or acetons.

(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, piace it in the box along with the accessories, and seal

the box with packing tape.
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2. PANELS

This chapter briefly describes the analyzer’s front and rear panels.
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2.1 Front Panel

2.1 Front Panel

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.

O)

o 0 ® ©

S

Power switch

Memory card insertion slot
Eject button

DRIVE lamp

INTENSITY knob

1st Lo OUT connector

PHONE terminal

PROBE POWER

CAL OUT connector

INPUT connector

CRT display

Softkey menu
display section

Softkeys

Supplies or cuts power.

Ejects the memory card.
Lights while the memory card is operating.
Adjusts the CRT brightness.

The output connector of the first block oscillator; connects to an
external mixer. (This connector is not used in the R3265A.)

An 8Q earphone jack for use with the receiver function. The
analyzer also has an internal speaker.

Power source for accessories such as an active probe.
The output current is + 150 mA cr below.

PROBE 1 : NC
POWER 2 : GND
2 1 3. -15V
4 . ~15V
3 4

Produces a -10 dB 25 MHz signal for automatic level calibration.

N-type input connector.
{The R3271A has an SMA to N-type adapter.)

Displays waveforms and measurement data.

Displays up to seven items.

Selects 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 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

These keys caontrol trace memory.

@ Akey }

@ Bkey The LEDs light in every mode except VIEW and
BLANK.
# NORM key Lets you quickly normalize the display level.

GPIB Section

@ LCL (LOCAL) key Releases external control.

REMOTE lamp

ADRS key

Lights while the analyzer is remotely controlled.

Lets you assign a GPIB address to the analyzer.
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2.1 Front Panel

User-Defined Section

@ USER key The function of this key can be defined bv the user.
DEFINE key Defines the USER key function.

@ RECALL key Recalls previously saved settings.
SAVE key Saves the current settings.

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

@ PRESET key Initializes the analyzer.

# LAST S key Resets the analyzer to the settings it had just before
the PRESET key was pressed.

MARKER Section ]

@ ONkey Displays a marker for reading waveform data.

#  MULTIMKR Displays up to eight markers.

@ PEAK key Shifts the marker to the waveform peak.

MKR —(marker to) key Saves the current marker vaiues for use by other
functions.

® OFFkey Deletes the marker.
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2.1 Front Panel

DATA Section

Data knob 1 Inputs data in jog mode.
® Step keys ¢ Increments or decrements input data.
®  Numeric keypad :  Consists of numeric keys (0 to 9) and the decimal

point key (.) for data input.

@® Back Space : Corrects input data.
or minus (-) key 1 Used for minus input.
@  Unit keys :  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 ¢ Reserved for future options.

# EMC :  Makes Electro-Magnetic Compatibility
measurements.

# DATE ¢ Sets the date and time.

# UTIL :  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 data.

CONTROLLER Section

@® Controiler function key : Enables to use the controller function.

@ Controller stop/continue key : Enables to stop or continue the controller function.
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2.2 Rear Panel

2.2 Rear Panel
The rear panel contains the following items (refer to Figure 2-2).
@® SERIAL /O

@ GPIB connector :  Connects the analyzer to an external controller
and plotter using a GPIB cable.

@ Controller output terminal

@ X, 2VInGHz output terminal 1 Outputs voltage in proportion to the sweep.
Output voltage: approx. -5 Vto +5V, or 2 V per
GHz of tuning frequency.
Output impedance: approx. 1 k{2.

® Y output terminal ¢ Qutputs video signals in proportion to the trace
vertical deflection.
Output voltage: approx. 0 Vto 2 V.
Qutput impedance: approx. 22002

®  Z output terminal : Outputs +5 V (TTL High level) while the
spectrum analyzer is sweeping and 0 V (TTL Low
level) during retrace. (Some plotters use these X,
Y, and Z terminals; Z is for pen up/down.)

@ COMP VIDEO :  Qutputs to an external CRT display and VIDEO
printer.
Qutput impedance: approx. 750 (contains a
1VP-P composite signal).

® External trigger :  Receives an external triggering signal.

@ Gated sweep control terminal :  Receives a signal that stops sweep and
measurement at TTL Low level, and executes
sweep and measurement at TTL High level.

® 10 MHz Frequency Reference
input/output terminal : Outputs or receives a 10 MHz reference
frequency signal.
Output: approx. 0 dBm
Input: approx. —5 dBmto +5dBm.
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2.2 Rear Panel
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21.4 MHz IF OQUT

421.4 MHz {F OUT

PARALLEL IO

Warning Label

Installed options label
Warning Label

Cooling fan

AC power connector and fuse

Grounding terminal

Keyboard connector

Outputs final IF (21.4 MHz) signals for access to
the IF section for special applications.

Bandwidth resolution: bandwidth specified

Output level: approx. 0 dBm at full scale on the
CRT

Output impedance: approx. 50Q.

Outputs 2nd IF (421.4 MHz) signals for puised
measurements.
Output impedance: approx. 500.

Parallel /0O connector

This connector is used when connecting the
analyzer to the modulation accuracy measursment
unit (R3541).

Grounds the analyzer if the 3-pin power cable or
the 2-pin adapter cannot be used.

Connects an external keyboard to the analyzer.
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3. BASIC OPERATIONS

3. BASIC OPERATIONS

This chapter explains the basic operations of the analyzer.
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3.1Panel keys and Softkeys

3.1 Panel Keys and Softkeys

softkeys | to select the functions you want to use.

Use the panel keys and

Note the following points regarcing these keys.

panel keys

)

0 =S

= @ Hod==) ||
O

a

=)

5

slololoaiN

(1) Panel keys

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

MULTI MKR
|:éHH-_T ON to set the multi marker.

(2) Softkeys

1 Some softkeys have selections that toggle every time the key is
[}
|
[}

pressed.
The current selection appears in reverse video.
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3.1 Panel keys and Sofitkays

(3) Entering Data

Data can be entered in three ways.

CAL ~ PLOT  LABEL '/
m'ail'?i GHz "“3“‘.

MEM CD OPTION
E"‘I [s] [ o |
DATE ﬁ

mﬁfﬁﬁr&“ﬁ

Display resolution
Setting by step size. whic_h can be varied
continuously.
Numeric setting with
the numeric keys and
unit key.
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3.2 Display

3.2 Display

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

(Active area)

Function in which data can be modified

RF attenuator

Reference ievel

Date Menu

/

Ve
.~ Trace display
/

/ Tue Mar 24 99:98:31 1992 WKR 172

Rgga;n.o dos ST 10 db ivier B_blank
1 * VARKER
150000 uHp o @
KR RENEILE
25.0000 MHz e
LIATER
Sts TRK
NEE
NISES
© Hz
REV '
e e & DR
YEF y 1 /
L g e LAWY o
SHP b

L MKz ST RN g

[

Video bandwidth

Resolution bandwidth

Center frequency “Freauency span

Sweep time

~— Frequency and level
at the marker point

Figure 3-1 Display
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3.3 Basic Measurement Techniquas

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 signat is generated by a 430 MHz bandwidth oscillator.

R3265A/3271A
DUT
O
ouT IN
5
130MHz E—r‘ AN
-12d8m / N-BNC
MI-09 conversion adapter
Figure 3-2 Wiring
Proceed as follows:
on 1an 22 15:43:0 198 @ Turn the power switch ON.
REF 4.1 dBe SIT 10 dB isrite B_blank
1440/ The analyzer runs a self check.
""""""""" @ Press the key to
PRESET

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

@ Connect the analyzer to the signal
CENIER 13,236 GHe $24N 26,30 oha 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 V
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 signal level sufficiently.
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J.3 Basic Measurement Techniques

Tue Mar 249912047 IR
REF 4.¢ dBa £17 1% dB A_vier B_biank
1448/ e
b STEP
CENTER FREJ e
430 MHz , o
? il
i? WX Ih
LIRS
REY
1 WHz [0z REF
LB BY/E:
Rl Lt h
3P
it e

ENTER 427 Wz YEAN ored b2

Figure 3-4 Setting the center frequency

oe Mar 24 9914014 1992 INTR

REF 1.0 dBa T L Bbiank
e T .
ZEl
CENTER
FRED O
1321080 Wiz : B
ML N
‘ Wiy £
[$:1] . y
kHz oy
i L b e
N ke Sodehtboens
51
LN T

TINTER 4321700 WKz SRR AR gy

Figure 3-5 Setting the span

When you maodify the frequency span, the signal may shift from the screen center.

@ Press | CENTER FREQ
then press
4 3 0 MHz

The signal appears at the center of
the screen as shown in Figure 3-4.

[
® Press! FREQSPAN | and

use the | |

key to adjust the

waveform for easy viewing.

If the center frequency shifts off-

screen, press

CENTER FREQ

and use the knob to adjust the

signal’s position.

P

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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3.3 Basic Measurement Techniques

® Press PEAK | . A marker

e Tue Mar 24 93:19:30 1992 WR 172

REELs-t B AT 14 o Aview B.blunk appears at the waveform's peak.
MARKER -
- ' . H2 M Wz The frequency and the level at the
132.1000 HEz & - .
: marker position appear in the upper
: NNTER
L right corner of the screen.
515 TRK
' o e To remove the marker, press
i \SE/
S ) i \Hz
o ;
i Kz / \ &0n OFF |.
oo o N o
op ‘ BT L
3 as
CEMIER 432 wHe SPAN 300 kHz
Figure 3-6 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 1'se the analyzer to make various measurements.

level, which is +30 dBm.

Feed signal
source

QuT

D=l = |0

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 below the maximum input

R3265A/3271A
C) INPUT
o
i

@# Attenuator

< + 30dBm

Jan 20/94
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4.1 Measuring Frequencies

4.1 Measuring Frequencies

These examples demonstrate the measurement of a 200 MHz signal. You can measure frequency in
three ways: using a normal marker, using the frequency counter mode, cr 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
follows. In general. a smaller span improves

input signal, then turn on the peak marker as
accuracy.

~

® Press | CENTERFReQ |l 2 || o | o

MHz

@ Press | FREQSPAN 1 0 0

MHz

@ Press | PEAK

The marker frequency is displayed in the

upper right corner of the screen.

REF 6 oip SERTIRCI

LR

EREE ——— e

MXR

2081 MH:z

Hors - -

INTER 0.0 WHz

STAN[RELE Wz

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

[~ 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 Counter 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

-
i+ CNTRES | to set the measurement frequency resolution to

| It 1 OHZ !

1 Vi i

10Hz
S IS ) R U —— -
@ Set FREQCNTin ; FREQCNT | This selects frequency counter mode.
' /MKRCNT
| S I U -
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4.1 Measuring Frequencies

REF ¢.¢ dBa
1eds

Tue Mar 24 99:3¢:36 1992 LONTER
{8 Lview B blank

MKR
209.00901 MHz

MKR COUNTER !
) 209, 88801 WHz
! -10.34 4%

JENTER 288 VHz SPEaN

1400 VHz

Figure 4-2 Measuring Frequency in Frequency Counter Mode

— Measurement Accuracy

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

In this mode, the input
signal frequency can be
measured even if the
marker point is not at
the signal peak.

Frequency Band

N: Mixer Degree

R3265A 0to 8 GHz N=1
R3271A 0to 7.5 GHz N=1
7.4 GHz to 15.4 GHz N=2
15.2 GHz to 23.3 GHz N=3
23 GHz t0 26.5 GHz N=4

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

(3) Measuring Frequency in Marker Counter Mode

. Use this mode when the difference between the signal level and noise level (S/N) is 20 dB or

less and the frequency counter cannot be used.

.
@® Press| FREQ CNT/ || MKR CNT to set the counter mode to marker counter mode.
!
]

! MKR CNT

@ Press| CPL

SWP | and specify 1 MHz
'
]

to increase the sweep tims to
1 MHz.

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

19dB8/

Tue Mar 24 $9:32:14 {992
REF 9.8 dBa ATT 19 dB A_vies B_blank

HKR \
20004636 Wiz i

HKR COUNTER |
200, 04636 WHz |
BENT) dBn'

CENTER 200,09 WHz SPAN 104, 9 VHz

Figure 4-3 Measuring Frequency in Marker Counter Mode

Measurement Accuracy

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

4.2 Measuring AM Signal Modulation Frequencies and Modulation Iindexes

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

To measure AM signals that have low modulaticn
frequencies and high modulation indexes, use the
analyzer in zero span mode in the time domain. The AM
wave modulation index m is determined 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 indexes, use the
spectrum analyzer in the frequency domain. Compare the
side band to the carrier using this formula (see Figure 4-4
(b):

m(%)=2 Eggr'Ec X 1C0

The spectrum analyzer can aiso 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 to 0.02%.

Use LINEAR mode to measure modulation indexes of
10% or above, and use LOG mode to measure
modulation indexes below 10%.

VAV

Emax - Emin
mi¥, s —————— ¥ 100
Emax + Emin
(a) AM signal viewed
by time domain

Ee
Ess
2Ess
alk) = x 100
EC

{b) AM signal viewed
by frequency domain

Figure 4-4 Measuring an
AM Signal

4.2.1 Measuring AM Signals With Low Modulation Freguencies and High

Modulation Indexes

Procedure

O Display the signai to be measured and match its peak to the reference level. (In this

example the carrier frequency is 803 MHz.)

Press | CENTER FREQ 9 0 3 MHz

1
Press . FREQIPAN | 2 0 MHz

Press REF LEVEL and use the data knob to place the signal’s peak at the screen

REF level.

Jan 2094
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4.2 Measuring AM Signal Modulation Frequencies and Modulation indexas

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

T

Press | CPL

]
Set the trace detection mode to SAMPLE.
e ———————— FEmmmmese-—- ]
Press | menu ||  TRACE  !I SAMPLE !
L DET ]

Press | REFLEVEL | and use the data knob to move the signal level peak to the REF
line.

Set the trigger mode to VIDEO.

Press | menu

A
Press | CPL || SWP , and use the step keys to set the sweep time.
i |
! I
o

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

Press | PEAK ON

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

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

Press{ ON || NORMAL |
' MKR H

Set the marker at the waveform minimum value and write down the level Emin.
Use the data knob to set the marker at the waveform’s minimum value.

4-7 Jan 20/94
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4.2 Measuring AM Signal Modulation Frequencies and Modulation Indexes

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

m (%) = Emax - Emin

— X100 (%)
Emax + Emin
Tue Mar 24 16:33:35 1992 DELIs Tue Mar 24 16:%6:18 (992 PEK 122
REF 1094wy ATT 14 4B L_viee B blank REF 1494 3¢ <17 18 dE L vier B_blenk
LN * - VR Lin SET PR
N L KR
4 MKR %4 S
. BT K
1,308 by - §.343 ms i
FIXED MR NEXT X
Wl T
. o , 14 MR X BT
‘ A @R TV
LIRS
/' oo
< ~ 1§ v
18 kHz ¥ kHz2 NEXT WA
1) LS ONKR 8: VARKER
4 kHz REXIE T iz 2.843 s .
Mix [IEI1 Y M1 EEFEIPIR AT 38
N R TR
INTER Je3. 44000¢ WH2 [ SUTER ARY . pa e NHg SPAN f oz

Figure 4-5 Modulation Frequency of the AM
Signal

4-8

Figure 4-6 AM Modulation Index
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4.2 Measuring AM Signal Modulation Frequencies and Modulation indexes

4.2.2 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 Eggp - E.

Press ON

AMKR | and use the data knob to position the delta marker.
]
]

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

fm = Delta marker frequency

m = log -1 Esa_z%ég:,ﬁ

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

Tue Mar 24 16:41:17 1992 TELTA
REF -8.5 dBm ATT 8 dB 1_v1ev 3_blank
19dB/ ¥ \
: 2 WARKER VRUAL
4 MKR - PRI fm=2.97 KHz
3.80 kiz C o Egp-Ec =40.34 dB
.
. e
RLLI P : j }
1 ! T I T
001 okl Wi MRy
S¥P
300 us
JENTER 98300800 ¥4z YPAN 2089 KKz

Figure 4-7 AM Signal With a High Modulation Frequency
and a Small Moduiation Index

0.1

0.01 "
0 -10 -20 -30 -40 -50 -60 -70 -80
Ese -E . _dB]

Figure 4-8 Side Band Level: Relationship Between the
Carrier Level (Egg — Ez) and the Modulation
index m (%)
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4.3 Measuring FM Signais

4.3 Measuring FM Signals

Common FM wave measurements inciude the
foliowing:
e the carrier frequency fc
the modulated wave frequency fm
the frequency shift A fpeax
the modulation index m
the occupied frequency bandwidth.

The FM modulation index m can be expressed as
Afoeax /fm. The modulation index m or frequency shift
Afoeak 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 4-9 (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 receiver in the time domain. You can
then measure along the time axis.

If the modulation frequency is high, measure aiong 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).

4-11

50kHz/div.
Il

RS DY RS

J

© Carrier

fm=50kHz m=5.6
Afpeex= foxm = 112kHz

(a) FM wave spectrum

|2.404 * 8.653 14.93
5.520 11.79
(b) Carrier amplitude
change against
the modulation index
Waveform on
the CRT display

AWANA
NV

IF BPF
characteristics

FM wave spectrum

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

Figure 4-9 Measuring an FM Signal
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4.3 Measuring FM Signals

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 to set the center frequency.

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

Press | CPL RBW i and use the step key to set the bandwidth.

@ Set the signal peak at the reference level.

Press REF LEVEL and use the data knob to set the signal’s peak at the screen REF
line.

@ Turn ZERO SPAN mode on.

Press | FREQSPAN [, ZEROSPAN

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

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

® Set trigger mode to VIDEO.

Press | menu

Press| CpL

® Set the marker at the demodulated wave peak.

Press| Peak !.

4-12 Jan 20/94
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@ Set the delta marker on the adjacent peak.

Press

ON || AMKR |

: i

R T <
VAMKR |
ON/OFF |

4.3 Measuring FM Signais

i and use the data knob to pcsition the delta marker.

REF -7.1 dBa

Tue Mar 24 16:46:21 1992

414
38 kHz
31

'ﬁ D N
B DO

1/4 MKR |

ATT 10 dB vies B_blank
148/ : x fuier B
i i jq\

- . { \" -

J MEKR ! 7

13N w4 | S
i v 4 4
3N |
‘ ; ‘
\ P ’
\ “ ‘l“ N H N !
A . { !

30 kHz ! 2966 My
¥ R
18 »s

CENTER 982, RR8ORE NHz SPAN & Hz

fm=300.4 Hz

Figure 4-10 FM signal With Low Modulation Frequency
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4.3 Measuring FM Signals

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 to set the span.

@ Set the carrier frequency to the center freguency.

Press | CENTER FREQ | and use 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.

and use the data knob to position the delta marker.

Press{ ON [} AMKR
|
|

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

] Tue Mar 24 16:33:37 1952 R4
SEF 2 dBa ST 18 dB 5_view B_blank
1948/

T OMARKER
1.16 kHz

I OMKR -:1.88 4R
306 xHz i -
4
R6¥ y L v
I He v \%

TENTER 903.88008 4, SPAN 10, 0f kHz

Figure 4-11 FM Signal With High Modulation Freguency and
Small Modutation Index
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4.3 Measuring FM Signals

4.3.3 Measuring FM Signal Peak Shifts (A fpeak)

Procedure

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

P ——e———— hi

Press | CPL |, RBW i and use the step key to adjust the resolution
, ; bandwidth. :
| S T T o) e

@ Coenter the carrier frequency.

Press | CENTER FREQ | 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 easily.

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

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

Afﬂeak' % Afpeak 1o peak

ms= JAN /PP
fm
®  When Afyeai is small:
Tue Mar 24 16:58:09 1992 DELIA s
REE 1. dos ATT 10 B Avier B blank In this example, A fpeak to peak
! 8 MARKER | = (delta marker frequency)/2
(b8 ki
4 KR 140 db | =2.26kHz
2.60 xEzl : !
1 -
&%lkﬂz | }
T
i |
I
2.8 s J
CENTER 815 WHz SPAR 2004 Kz

Figure 4-12 FM Signat With Small A fpeak
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_4.3 Measuring FM Signals

®  When fpga is large:
e dar 20 163604 1992 R ,
REF 0.4 dbe 2T1 10 4B s vier B_blank In this example, fpeak to peak
1848/ ,
D OMARKER = (deita marker frequency)/2
iy ki W
4 MKR ¢.06 dg; =374kHz
401 kEz |
| 8D uR Af LN = 187kH
o peak = > peak to peak ~ z
B
AH
RBY
1t kHz
LBY
o kHz
2.0 s
SENTER 8$15.¢¢1 K2 LI Vi

Figure 4-13 FM Signal With Large 4 fpeax
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= 2Ess Esg : 1st side band level
Ec Ec : Carrier level

Procedure

@ Set the center frequency and the frequency span so that the carrier can be viewed
easily, and set the carrier level to the reference level.

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

Press | FREQ SPAN and use the step keys to adjust the span.

Press REF LEVEL and use data knob to set the carrier to the reference level.

@ Write down tha carnier frequency fc (from the center frequericy indicator) and the carrier
level Ec (trom ine t21rerence level indicator). (See Figure 4-14))

@ Move the delta marker to the first side band and write down the frequency fgg and level
Esp (from the deita marker indicator).

r ettt Rl
Press [ Peak I DN il AMKR | and use the data knob to position the delta
; , marker on the first side band. (See Figure 4-
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4.3 Measuring FM Signals

@ Calculate the FM modulation index m using the following formula:
m= 2x _E,,S.B.- = |Og-1 .C_SE_'__E.C_LQ
Ec 20

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

fm = 1fgg - f.1

® Calculate the frequency shift fyeax using the following formula:

A fpgak =m xfm
Tue Mar 24 (7LD 192 1102 Tue Nar 24 17:02:03 1992 DELTA
REF -7.7 dBs ATT 19 dB 1Lvier B_blank REF -7.7 dBa ATT 19 dB A viev B blank
148/ - 1448/ -
warker | WITE A 4 NARKER
R S 90300010 WHz 1 RPN 3.13 khz
CENTER . \ -1i9 B i 4 MER N i -1§.53 8
30300008 MEz ¢ S al 3.13 kB2 it by’
Co . | f o y | ) ‘
4 \ o "\ i f
\ B ?
I A ! j
‘ .
A ; A
\\/ \’ V Vioug \/ Y v \/!
s X |
. e P
?u Hz NRIALIZE N Hz
5§ N By
S e 9
woo BT Y stb
e s M as
ENTER 94300800 WHz SPAN 1808 KNz CENTER 98380060 WH2 SPAN TE. 80 kHz
Figure 4-14 FM Signal f; and E; Figure 4-15 FM Signal fgg and Egg
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4.4 Measuring Pulse-modulated Signais

4.4 Measuring Pulse-modulated Signals

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

The following measurements are commonly made for pulse-modulated radar waves:

Pulse width (z)

Carrier frequency (fc)

Peak power (Ppeak)

Average powsr (Pave)

Pulse repetition frequency (PRF)

Main lobe
i r‘{ f\ \ lﬁ\ A fW?
H\\ ! . . A .
\; ’\/\/'} Slde[ lobe /]I ‘i ’lui ] A\ Side robe
{ v AR P
- ,!iiﬂ:!,\ ’i]i['i"'[w"' i
"_‘“—1‘ Al ‘m Mm’w | Al
: b T
U e L/ 5 /
Side lobe” ’ side lobe

(a) Displayed on time axis {b) Displayed on the frequency axis

Figure 4-16  Pulse-modulated Signal

CAUTION

The analyzer's maximum allowable input level is +30 dBm and 0 VDC when the input
attenuator is set to 10 dB or above. Use a coupler to attenuate pulse-modulated radar waves

that have large peaks before feeding them into the analyzer’s input connector.

Since the analyzer’s mixer input level is -10 dBm, set the input attenuator so that

Ppeak= — 10 dBm. 7o prevent mixer saturation, lower the input attenuator by 10 dB intervals
starting at 50 dB, and find the minimum attenuator value that does noi lower the signal levei.

4-18
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4.4 Measuring Pulse-modulated Signals

(1) Pulse width ()

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 4-16). Set the resolution bandwidth in the range described below.

Puise repetition frequency (PRF) X 1.7 < Resolution bandwidth s 0.1/r

(2) Carrier frequency (F¢)

The puise 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/ z. This gives an accuracy equal to
the center frequency accuracy at the SPAN/DIV specified.

(3) Peak power (Ppgak)

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

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

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

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

(4) Average power (Paye)

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

Pave = Ppeak X PRF X ¢ PRF: Pulse repstition frequency (Hz)
r: Pulse width(s)
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4.5 Measuring Qccupied Bandwidths (OBW)

4.5 Measuring Occupied Bandwidths (OBW)

The analyzer's OBW feature lets you calculate the occupied bandwidth of trace A for testing
communications equipment. You enter a percentage, and the analyzer marks thc 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 set from 10.0% to 99.8%. The initial vaiue is 99%.

NOTE

the occupied bandwidth.

detection mode to SAMPLE to minimize errors.

1. To reduce calculation errors, adjust the reference ievel 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 measurement errors, set the analyzer’s resolution bandwidth to below 3% of

3. If the signal is noisy (especially if the modulated wave is a false aural signal), set the trace

(1) Measure the OBW as follows. (This example uses a center frequency of 902 MHz, a

frequency span of 50 kHz, and an RBW of 300 Hz.)

@® Center the trace A signal. Set the frequency span to three times the occupied bandwidth

and set the resolution bandwidth to beiow 3% of the occupied bandwidth.

[w] Fo-"mmems== 2
Press A | WRITE |
| A |
U &
Press | CENTER FREQ 9 0 2 MHz
Press FREQ SPAN 5 0 kHz
Press | CPL | [Data Setting].
Fes==sss=== “
Press | RBW 3 0 0 Hz
| 1
bmmmmem e H

2 Set the Trace detection mode to SAMPLE.

Press l MENU || TRACE Il SAMPLE
i i
I N

@ Measure the occupied bandwidth.

JTIL

]

Press |[BHIFT || 3 I'  oBw .
| Y § N '

4-20
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4.5 Measuring Occupied Bandwidths (OBW)

When the calculation is complete, the occupied bandwidth and the carrier frequency
v {Fc) appear at the upper right of the screen, and markers are set at the ends of the

occupied bandwidth.

For example, if the ratio is 99.0%, the markers are set at 0.5% and 99.5% of the

entire displayed power spectrum.

Fed Mar 23 12:1:30 1992 LTIL 12
ALF 3.1 dBe 11 20 dB Svier Bblank
1046/
OB, fe
3.36 kHz
OBW ¢ $19.99932 WHz
99.9 3
413
1 kHz
BE
1§ kHz
SEP
HINH
TENTER S22, 00044 WMz SPAN 300 kFz

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 | SHIFT || 3

OoBwW \ to display the occupied bandwidth.

Press 8 0 GHz to set the ratio to 80%.
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4.5 Measuring Occupled Bandwidihs (OBW)

(2) How the Analyzer Calculates the Occupied Bandwidth

The data on the analyzer screen consists of 701 points piotted 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:

701
PW] =%

n=1

(R: Input impedance)

The following expression is satisfied 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:

2
0.005P =% )-/,Rﬂ- (When the ratio is 99.0%)

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 P:

0.995P=3 L’Rﬂi (When the ratio is 99.0%)

Since the occupied bandwidth is the portion of the band from .005P to .985P, the analyzer finds
the occupied bandwidth by solving the above two equations for X and Y, and substituting these
values in the following expression:

OBW [Hz] = fSEA;%.%\(_)Q (Fspan: Frequency span)
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4.6 Measuring Adjacent Channel Leak Power (ADJ)

4.6 Measuring Adjacent Channel Leak Power (ADJ)

The analyzer's adjacent channel leak power feature iets you calcuiate 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 caiculates the ratio of the
power in each channel to the total signal power.

| fendaelebenitaditati - | pentaientendiestnbetdhd A

The analyzer provides two types of leak power: ! ADJPOINT | and | ADJGRAPH |

measurements: i ' ! |

L el e ] -4 [ S G -

ADJ POINT :  Measures the leak power of the upper and lower channels. (You specify the
channel spacing.)

ADJ GRAPH : Measures the leak power of all channels in the bandwidth specified and

displays the resuilt 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 to 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 Adfacent Channel Leak Power (ADJ)

@ Center the trace A signal and specify the frequency span and resolution bandwidth values .

3 r

Press A | WRITE |
i A :
hecrcco e --- -+
Press [ CENTER FREQ 9 0 2 MHz
Fress| FREQSPAN 5 0 kHz
rFoeTsssss== hi
Press | CPL |, RBW 1o 0 ] Hz
a j
Press{ REFLEVEL and use the knob to move the signal into the vicinity of REF.

@ Set the Trace detection mode to SAMPLE.

(a-1)

(a-2)

Press | menu

r
|

' ADJ GRAPH

Set the marker to the frequency of the specified channel.

Press MARKER

ON

9

0

2

MHz

| follow paragraph (b).
!

Select the adjacent channel leak power mode and set the specified bandwidth and

channel spacing.

5 kHz

UTIL
Press | SHIFT || 2 |! ADJSETUP ! to select CH SP.
! CHSPMBS !
| WU 4
Press 1 2 5 kHz
i —
Press | ADJSETUP | 1o select BS,and press
! CHSP/BS |

4-24
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4.6 Measuring Adlacent Channel Leak Power (ADJ)

(a-3) Measure the adjacent channel leak power.
| ettt b
Press | ADJ '
! POINT |
| S T o

The marker indicates the point of the specified channel frequency *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.

Fomsss——oe= bl
[} |
This calculation repeats every time ' ADJ ! is pressed.
P v | POINT ' P
| -

Sed Mar 23 (2:12:29 1992 LTIL 112

AEF 2.1 dba ATT 20 dB i i Bblank
1948/ o
AT (LR, LOW)
AT EBS R
A20 ST S
3.50 kHz ) SEILP

H SPR

\ENT VEAU

CENTER ¥ZO.0000R WH:

SPAN 300 kEz

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

NOTE

1.

Before using ADJ POINT, set the marker to the frequency of the specified channel as
described in step (a-2). This function will not operate if the channel spacing and the
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.

4-25
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4.6 Measuring Adjacent Channel Leak Power (ADJ)

(b)

(b-1)

(b-2)

(b-3)

Select adjacent channel leak power mode and set to specified bandwidth (BS).

UTIL
Freesessme-- i ]
Press [ BHIFT || 3 || ADISETUP ! to select BS.
! CHSP/BS !
i o4
Press | 8 . 5 kHz to set the specified bandwidth.

Measure the adjacent channel leak power.

Press | ADJ |
! GRAPH |

The resuit is displayed on screen B. The result is displayed every time the key is
pressed.

Use the delta marker to measure the adjacent channe! leak power with the
channel spacing displayed.

Press| ON 9 0 2 MHz | and set the marker t the
specified channel frequency.

| shatababaiatet i "

Press| AMKR | and use the data knob, step keys, and numeric keypad to
! | set the adjacent channel frequency.
| SR S U U -

Press 1 2 . 5 kHz

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

Sed Mar 23 13:08:21 1992 TELTY
":\%Fm;.l dBs ATT 20 df “vies B_vies

susRkER R
‘ 12.30 kHz
2 MKR -65.21 d

12.50 kHz
4

LAt Ea
1 kHz

T ps —
TINTER 220, 00000 WAz SPN 50,0 khz

Figure 4-13 Measuring the Adjacent Channel Leak Power (ADJ GRAPH)

NOTE

This tunction will not operate if the bandwidth is not set or is set incarrectly.

(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 representad by all
points is:

701
P[W] == Pn

n=1

If AX 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:

A x
> Pn

Papy [db]=101log1o 7 Ax
3

P

(n - -A-é-’f-v = Start frequency and n + -4‘-235- = Stop frequency)
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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 termunal (the GATE IN terminai 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 o
DAt At At
G_ate control - 5
signal ‘ [ | ;
RBW
3 MHz, 1 MHz 300 kHz 100 kHz 30 kHz 10 kHz
Aty 2 us 15 us 20 us 50 us 180 us
ar more ar more ar more or more or more
FAN 1 us or more
At 1 us or more
Note: When measuring noise, set the detection mode to SAMPLE.
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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 output level.
_____________________
MAG || OUTPUT | and use the numeric keypad, step keys
i1 LEVEL |

Press| TG

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

@ Enter the center frequency, frequency span and reference 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 level with the numeric keypad, step keys or

data knab.

NOTE

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

H FREQ i to compensate tracking error(level error caused by differences between the output
1 ]
i CAL i

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 screen.

F | I TG OUTPUT —— iNPUT
L

300
+30d8a AL Ov DC

™ @ m CAL 0UT @
PHONE ? POVER s °
_©

J - J -108e

-

N

B ——

———— cable

L B /

Z 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 Figure 4-21.
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4.8 Measuring with Tracking Generator

| - ’ lglg‘?T J
CAL OUT

POE f-.- @

© ,,...E I

“10M8a
/

N

SN cable —_

o
Oj
C
=

_ 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 dispiay line.

This procedure shows how to compensate the frequency characteristics of the analyzer and
the frequency 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
correctly.

in this case, execute the normalization from the start.
This operation does not compensate the eiectric wave leugth of cable phase-delay etc.

@® Select the trace A mode (or B mode).

Press |2 A (or @ B ).

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

ld TG OUTPUT —— INPUT

CAL OUT !

C’\A
[t Rl
N

b cable '—'—’1
1
|

\
4

'\ !

—- feedthrough adaptor I

Figure 4-22 Connecting with Through State
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@ Make sure of the position of the trace on the display, and adjust that position to the suitabie
grid area as is shown below in Figure 4-23.

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

Yod Sep 2 09:30:47 1992
REF 8.2 dBp ATT 10 dB A_srite B_blank
18de/ , : —
S N
| i
| “ ’
|
i ;
| i
REY
3 Whz
YB¥ | :
Iz i e : .
B8 B e e e
START ¢ iz STOP 2,680 tHe

e Figure 4-23 Trace of the feedthrough characteristic
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4.8 Measuring with Tracking Generator

@ Display the display-tine on the screen and move it near the trace .
The analyzer can operate on a wide dynamic range when the display line is close to trace.

NORMALIZE ! | DSP LIN
! A '\ ON/OF

Press A

mm

Fo————————- I ket R
or 7 B | !NORMALIZE'! DSPLINE !)
‘! ON/OFF !

fommmmmm—mm A pem———————
[=] y 3
t

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

NTRN

NIPAL
WE

SR <

ASTA

R

Fod Sep 2 09:35:47 1992
REF 3.0 dBm ATT 19 dB A_write 3 hiark
{4d6/ -
b e e e e T e e T T e 4
DSP LINE
-18.9 d3m
no-tde g
N}
I W7
B3}
I 4~y
(i)
KEER - SRR - - - -
START & 1y STop 2 epd

FREY X

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

fod Sept Z 99:3:42 19N wRN
KEF 9.0 dBm ATT 19 4B A_nera B_b!aok
10dB/ . S - OR
— -
DSP LINE | ‘
-1¢.0 dBw
|
{ RN
f SAVE (i
; \STY
! HORM
rL-i9.8 dha
RB¥
3 ¥Hz
VBY
3 MHz v e
<§P ' PREY W
68 s G O e e U §
START ? Hz STOF 2,608 GHy
® Press | NORMA | to cancel the compensation mode.
i ON/OFF |
| U D i -

)

This function compensates the frequency characteristics

How to compensate the frequency characteristics using the “Through correction” function.

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.

1.

NOTE

This compensation is not preferable to compensate the

Therefore, compensate the frequency characteristics based on the display line.
2. This compensation does not compensate the electric wavelength of cable phase-delay etc.

rough frequency characteristics.
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4.8 Measuring with Tracking Generator

® Press| TG || THROUGH
! CORRECT

!
i
i
|

beed INPUT
= 500 R
304Bo maX OV OC
L

| (@ %% CAL out @

feedthrough adapter J
fod Sep 2 09:38:1¢
RFF 6.8 dBm ATT 19 d3 L_grite B_h ank
10dB/ - e e
KBE
3 dHz
Vg
3 dHz
kP
el oy S
STIRT d Iy RENLTR U . B
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4.8 Measuring with Tracking Generator

! EXECUTE !

Sed Sep 2 99:33:51 1992
REF 2.0 dBa ATT 18 B f_norn B_tlank
1Y o ]

DSP LINE .
-10.9 dBm

L -18.9 dBa .

RBY

3 ¥Hz C . ) {
‘B¥ !
1 WHz . !
S¥P |
08 MBS cmm e

SIART ¢ Hz STOF 3,608 GHz
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4.8 Measuring with Tracking Generator

4.8.2 Examples of Amplitude-Linearity Characteristics Measurement

(1) The Operating Procedure

@ Turn the tracking generator ON to enter specify the output-level and sweep-time.

Press| TG

-
i POWER || START | and use the numeric keypad, step keys
! SWEEP |! LEVEL !

or data knob to set the output levei. (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

stop level.

@ Set up the test cables and feedthrough adapter as shown in the figure below.
The display will show the thrugh linearity (without DUT).

d TG OUTPUT ——— INPUT— J
= s

f on
50Q +J0Ba mAX OV DC

-{ CAL OUT
5 ¥ [6.09

-1048a

\_T—T
s

o

Doy

e cable —

|
| \ T |

——— feedthrough adapter

@ If an error caused by the output level linearity is not negligible. you should compensate it as
described 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.

[T TG OUTPUT [NPUT

500
*J0<Ba MAX OV OC

——e= CAL_OUT

5D [F.8 @

“10M8e

>
\_T

§ i

e

h——————— cable 2]

L — DUTl |

(2) How to usse 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.

@ Press| TG and turn the reference line

o]
m
n
[
Z
m

ON.
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4.8 Measuring with Tracking Generator

@ Pressf"_)&\;-d—é"“: and use the numeric keypad, step keys or data knob to set the
| :
| ]
slope of the reference line.
rd Sep 2 12:43:89 199 REF LD
KEF 28.¢ dbo ATT 3t JdB Asrite boblank
4B/ R _— - R
. - e
REF LINE DFFSET T N
5.9 48 /H
P e '
-
CO L {R0E009R0 G
L6k |
M8k
veg MARKER (N, 10
ekl -3t dbe
G S g B
N E RGP B Ut 3 STEovl A0 daba
o= ——e = B X
@ Press ' OFFSET | and use the numeric keypad, step keys or data knob to set the

offset value of the reference line (enable by 0.1 dB step).
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4.8 Measuring with Tracking Generator

@ Press | TG }r“l;EJWE—};i".E E--F-’;d—B- _NT{(-E;"E and use the numeric keypad, step keys or
,  SWEEP ) H
L R L <4

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

Fod Sep 2 10:04:85 192 P N
REF 28.f dBa 31T 39 db A_view B_blank
el I ) T : i PxdB W
o _ . e
Prd3 MER ' ///: ‘ P
1.3 dB : - //,_,.,..-n--""* b :
— |
T 15008000 T | ' ' Lo
:Q_E"! ‘ : ORI
T kHZ : , ‘
we ARKER (VYD
Wo o : 7,00 bR
T 7412 dgay REM
o S e el e
STE v -29.2 dam STP 'Yi d.¢ dia

(3) How to compensate the linearity characteristics

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

NOTE

If you change the function data (center frequency and reference level etc.), 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.

o=

~— feedthro

1| = TG QUTPUT —— TRPUT
i
1| o ® TN @ |
i
) ) sl
| —
cable ———011
|
‘ |
! |
]\ S i

ugh adapter

@ Press|Tg|! CAL !! PWRLIN !
i i+ CAL |
o e e cw- [ I g -
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4.8 Measuring with Tracking Generator

4.8.3 Caution on Operations of Tracking Generator

(1) Dynamic Range

@ The dynamic range to te measured is restricted by the maxmum. output level of the TG
section and the noise floor of the receive rsection. As the ‘RBW absolution rangs 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.

@ If 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 amplifier.

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

@ Make sure the output level of the tracking generator is not too much. If so decrease it.
(2) Time Response

@ On CRT display, the
is displayed. When measuring frequency characteristics with this device, this

message which indicates whether the level is correct or not

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 land | 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 spectrum analyzer changes alot suddenly, care is taken for the time response of
the measured device since this IF filter can not be received.

@ 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 swesp
width) should be decreased until the characteristics on the screen donot change.
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(3) Prevention of over voltage applying to TG OQUTPUT connector

The voltage of + 10V or more and electric power of + 15dBm cr 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 vou 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.

5.1.1 Center Frequency

CENTER FREQ | SWEEP

9

FREQ SPAN !

B = B
REF LEVEL @ !

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

SEF 2 adn
TedBy

Tie Mz 24 89:44:38 1992 TEATRR

ERR RSN s_view B_blank

CINTER
4.:50 GHe

CF STEP
BN

FREQ OFS
WD
VIN [N

LIAAN

10MHz REF
e

R TRAN YW Ty

Center Frequency

Figure 5.1-1

Center Frequency

Use the CENTER FREQ softkey to set the center frequency. When you
press this softkey the menu shown below appears. The center frequency
can be from 0 to 8 GHz for the R3265, and from 0 to 26.5 GHz for the
R3271 (the screen shows the current setting). Display resolution
depends on the span, as shown in the following table.

NOTE

if span mode is set to LOG, you cannot modify the center frequency. Instead, use the
START and STOP keys to adjust the frequency range.

5-2
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Table 5.1-1 Center Frequency Display Resolution

- Center Frequency Display Resoiution

1 MHz  (Span 21000 MHz)
100 kHz (1000 MHz > Span =100 MHz)
10 kHz (100 MHz > Span = 10 MHz)
1kHz (10 MHz>Span=1 MHz)
100 Hz (1 MHz > Span 2100 kHz)
10 Hz (100 kHz > Span =10 kHz)
1 Hz (10 kHz>Span =200 Hz)
1Hz (Span=0 Hz)

(1) Center Frequency Menu

CENTER FREQ

i CFSTEP | Use this softkey to set the step feature to automatic or manual. The

! AUTO/MNL step feature lets you conveniently step through the frequency range
pommmmm——— 4 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 setting.

| Use this softkey to turn the frequency offset ON or OFF. You can use
ON/OFF | this feature to make relative frequency measurements. Select ON to 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 dispiay resolution
is used instead.

Center Frequency (Display) = Center Frequency (Specified) ~ OFFSET }

Select OFF to cancel the offset.

Press this softkey when using an external mixer to drive the analyzer.
{You can set the center frequency in the range from 12.4 GHz to 325
GHz when using an external mixer.) The condition setting menu
described below appears when you press this key.

b
1

1

I

]

b

I

i

]

]

]

]

I

1

1

]

1

]

'

{

|.

1 MIXINT ! Press this softkey to operate the analyzer using its internal mixer.
] !
1 1
F

1

]

]

]

I.

[}

]

¥
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Pooooooooo- y

10 MHz REF
INT/EXT !

Use this softkey 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 z1X10-7 /year.
Select EXT to use an external frequency reference connected to the
10MHz REF INVOUT terminal on the rear panel. The accuracy of the
external reference determines the accuracy of the analyzer. The
accuracy of the external reference should be +5%10-6 /day, and the
output tevel should be within the range -5 dBm to +5 dBm.

CAUTION

When using the analyzer’s internal frequency reference, remove the external

reference source from the rear panel terminal, or spurious signals will be generated.

source.

When using an external frequency reference, be sure to connect the reference

(2) Setting 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 enter mixer correction data as described

next.

.
CENTERFREQ | — ! MIXEXT !
|
|

AMPTD !
CORRECT !

Use this softkey to adjust the mixer bias if the externat mixer Lias s

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

Hz

and press . The current value of the bias 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 bias is

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

keypad, and press Hz . The current value of the bias appears i
mA in the active area at the upper left of the screen.

Use this softkey to enter the external mixer’s conversion loss and
frequency characteristics corrections. When you press this key, the
menu described below appears for you to use to enter the correction
data.
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1
Lo :
i\ BAND |
| SELECT |
hPemrm—————— <4
1
I
1
1
}
1
!
1
]
I
[
1
1
!
i
1
1
I
1
1
1
1
!
1
!
'
1
1
I
1
1
1
!
!
)
1
|
!
1
i
1
'
!
1
|
1
1
!
)
!
I
]
| ittt ]
, BAND LOCK |
| ON/OFF |
e ——— <
1
!
1
i
)
!
1
1
I
|
}
. 2
! SIGNALID !
'  ON/OFF !
fovmmm————— 4
1
!
I
I
1
!
\

Usa this softkey to set the frequency bandwidth 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 Tabie 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 frequency range.

Table 5.1-2 Allowable External Mixer Frequency Bandwidths

Band No. Frequency Range (GHz) Mixing Degree (N)
1 12.4 to 18.0 3
2 17.0t0 26.5 4
3 22.0 to 33.0 5
4 26.5 to 40.0 6
5 33.0 to 50.0 8
6 40.0 to 60.0 8
7 50.0 to 75.0 10
8 60.0 to 90.0 12
9 75.0to 110.0 14
10 90.0 to 140.0 18
11 110.0 to 170.0 22
12 140.0 to 220.0 28
13 170.0 to 260.0 34
14 220.0 to 325.0 42

Use this softkey to turn the BAND LOCK ON or OFF. When BAND
LOCK is 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 depends
on the center frequency and start/stop frequency entered.

Use this softkey to turn SIGNAL ID ON or OFF. Using an external mixer
bypasses the analyzer's preselector, which can cause spurious multiple
spectra to appear. The SIGNAL ID function helps you identify the real
signal from these false signals. When you turn on SIGNAL (D, the false
signals shift their position while the real signal remains stable. When
SIGNAL ID is ON, you cannot modify the spectrum display position.

5-5 Jan 20/94




INSTRUCTION MANUAL

5.1 Basic Key Functions

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
due to erase the image signal or reduce the ievel lower.

. . . i SIGNALID !
] | ]
Using this fu_n_ci z_)r_w_e_n_aPl_es to set the : ON/OFF Ito ON.
V SIGNALID . Lee—rmoee-o -
When the ! | is set to OFF this function is canceled.
| ONOFF | 's function i

| e bl Fessss=———— )

| 5] MIXEXT .5 ! AMPTD |

! ! ! CORRECT !
g 4 e e -

o

AVG LOSS
ON/OFF

EDIT

LOSS: FREQ
ON/OFF

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

Use the numeric keypad to enter the average conversion loss of the

external mixer being used, and press _ENTER
7 -

Hz

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

using : LOSS: FREQ , - When OFF, no corrections are made. though
\ EDIT \
i I

the correction data remains in memaory.

5-6 Jan 20 94



.......................................................... T TS R T R

INSTRUCTION MANUAL

5.1 Basic Key Functions

(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:

pem——————— " [ Sttt i 1 rpo———————— =
CENTER FREQ |—»! MIXEXT L' AMPTD '.! LOSS: FREQ !
: ! | CORRECT ! ! EDIT '
| -l | SR P o L_._..j—-——-l

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

REF 4.4 &Ba ALt A_vier B bilank TIBL EDIT
1B/
/
- L
33.250 Gz \SERT
M

8T 26.3+40.

RO 3 Wiz
S S ws DELETE
TABLE

L GO000000000 GHz  -22.0 dB L.0d ma INIT
3: GR.A00RRReR oAz -23.0 B 1.20 a8
B:
R
6 RETRN

Figure 56.1-2 Entering the External Mixer Correction Data

i INPUT/ | Usae this softkey to input or modify the underlined item in the correction
! MODIFY | data table.
}. __________ 4
i When you select INPUT, you can enter the frequency, level, and bias
' current (in that order) to define each data point. The data entered is
' sorted in ascending order.
i
E When you select MODIFY, you can modify the existing data. The
: modified data is also sorted in ascending order.
2
--------- il
! INSERT | Set this softkey to ON to insert an empty line for data entry.
! ON/OFF |
heme—ce————— 4

5-7 Jan 20/94



5.1 Basic Key Functions

CURSOR !
CHANGE !

5.1.2 Frequency Span

Use this key to switch the input between frequency, level, and bias.

Press this key to delete the cursor line.

Press this key to delete ail data in the table. The analyzer prompts you
to confirm this action.

Press this key to close the data entry window and return to the
preceding menu.

Tue War 2 TR0 1990 5PN
REF ¢, d%a o 3 sovrew B blank
t¢ds/ _—

TV s

|

SPAN N
20,03 MEe RSP
05 58

JERD SPaN

FREQ SPAN

TUTER RNy, TR\ LR vEg

[mq Frequency Span —

Figure 5.1-3 Frequency Span

Press this key to set the span and open the menu shown below. The
analyzer’s display resolution depends on the span, as shown in the
following table. The screen shows the current setting.

Certain settings cannot be modified if the span is set to LOG.

NOTE
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(1) Frequency Span Display Resolution

Table 5.1-3 Frequency Span Display Resoiution

Frequency Span Display Resoiution
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 = Span> 401 kHz)
100 Hz .... (400.0kHz = Span> 20.0 kHz)
10Hz .... (20.0kHz = Span> 2.00 kHz)
1Hz .... (2.000kHz = Span)
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5.1 Basic Key Functions

(2) Span Menu

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

SPAN
I T
i LINEAR | Press this softkey to use a linear frequency span scale.
! SPAN !
o ————— - ]
Fomm—mm e .
X FULL : Press this softkey to set the full span of the anaiyzer. For the R3265A,
\ SPAN ,  this sets the center frequency to 4.15 GHz and the span to 8.3 GHz.
!’ --------- 4 For the R3271A, this sets the center frequency to 13.25 GHz and the
! span to 26.5 GHz.
bommeem e -
\ LOG | Press this softkey to use a logarithmic frequency span scale. You must
: SPAN , then specify the start and the stop frequencies in the combinations
s' ---------- % shown below by pressing the START and STOP keys.
5
X Start Frequency Stop Frequency
i
; 1 kHz 10 kHz
: 100 kHz
! 1 MHz
; 10 kHz 100 kHz
: 1 MHz i _—
; 10 MHz
! 100 kHz 1 MHz
: 10 MHz
! 100 MHz
! 1 MHz 10 MHz
! 100 MHz
: 1000 MHz
! 10 MHz 100 MHz
! 1000 MHz
! 100 MHz 1000 MHz
H
o ———— =
. ZEROSPAN | Press this softkey to set the analyzer to zero span mode. In this mode,
| . the analyzer operates as a receiver fixed at the center frequency, and
ll' “““““““ “  modulation can be measured in the time domain. (The sweep time
! determines the time window.) This setting is usaful for measuring AM
; and FM signals with low modulation frequencies (see Chapter 4).
|
Fommmmmm——— n)
. LASTSPAN | Press this softkey to set the frequency span to the previous value. This
: i feature is useful when an incorrect span has been specified, or for
bommmmmmm % alternating between 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.

REF #.3 dBa

Tue Mar 24 18:12:49 1992

1dda/

§TOP
3.000 GH:

STOP X0 THz
Stop Frequency

L START ¢ Az
Start frequency

SToP

FREQ OFS
o

Figure 5.1-4

nearest discrete value.

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
\1_____,______.] praset 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 vaiues listed
under the LOG SPAN description above. If you enter another value, the setting jumps to the

ON/OFF

-
FREQOFS | Use this softkey to apply a frequency offset to the start and stop
! frequencies. Select ON to set an offset frequency in the range from 0 to

boomommmm-- - +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.

Jan 20/94
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5.1Basic Key Functions

5.1.4 Reference Level

The reference lavel setting determines the vertical scale the analyzer uses.

R S TUSE IS TN r
Reference ?E\F -11.2 43 STT 8 _view Bblank
Level L an
(Initial 2EF
value : -11.2 déw R
0dBm) e
REF 7S
Y [ 1]
RS
! S
N3 |
I kHz l‘l #” ‘#’ ‘Mi *M‘
‘@' ,w *l
3 kHe
S¥P
64 s
ENTER 1L PARAREN Sdp SPAN 200.0 KkHz
Figure 5.1-5  Reference Level
REF LEVEL Use this key to set the upper level of the vertical scale to a value in the
range from —149.9 dBm to +60 dBm.
NOTE

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

1 xdB/Mdiv | Use this softkey to set the amplitude scale to a vaiue in the range from
! ! 10 dB/div to 0.1 dB/div.

I}. __________ )

Fm———m———— =

! LINEAR | Use this softkey to select a linear vertical scale (measured in volts) from
! i those shown below. The reference levei setung aiso changes to vcits,
pomsommmmm- 1 which can cause rounding errors. Choose one of the following scales,

! ' which effectively zoom in on the peak of a signal as the multiplier

! ! increases:

3 S .

; ' x 1 ! The vertical scale is from 0 V to the reference level,

; ! | with (REF level/10) volts per division.

i bomosomm - -

: R ;

: | x 2 : The vertical scale is from half the reference level to the
E ' ! reference level, with (REF level;20) volts per division.

! T )

! Fommeomm- .

; } x5 : The vertical scale is from four-fifths the reference ievel
! | 1 to the reference !evei, with (REF level/50) volts per

: IF """"" < division.

! L bl 9

E ! x 10 ! The vertical scale is from nine-tenths the reference levei
| X ' to the reference level, with (REF level/100) volts per

\ R 4 division.
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]
1
S— :
- ' UNITS 1 Use this softkey to select the units for the reference level, display line,
' i and markers from the following menu:
e e <4
|
E ' Conversion Factor:
) Fmm———————- -
! | dBm |
i | 1
[} i [}
: N e 4
| ,  dBmvV " dBm +47dB
l : i
' pom—m—————— 4
; - |- PAVARN dBm + 107dB
I : !
t | 4
' . dBuvemf | dBm + 113dB
| i |
! e 4
! | dBpwW | dBm +90dB
! ; |
, Pommmmmem- 4
! \ VOLTS |
l l :
: P wArre !
' | WATTS | Bm
' ' ' 10770 mw
! i L]
b
---------- bl
, REFOFS | Use this softkey to set the reference offset to a value within the range
i ON/OFF | from 0to *100.0 dB.
fm-m=m=-m-- . .
E Reference level (display) = Reference level (specified) + Offset
|
|
b
---------- q
; LOWNOISE | Use this softkey to turn the low noise function ON or OFF. Select ON to
| ON/OFF | increase the sensitivity of the analyzer by about 5 dB in the band from 0
beomoomoe-- % to 3.6 GHz. Select OFF to cancel the function.
NQOTE

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 Basic Key Functions

5.1.5 Coupling Functions

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

Resolution bandwidth (RBW)

Video bandwidth (VBW)

Sweep time (SWP)

RF attenuator

(1) Resoiution Bandwidth

4
|
1
'
AT
1
I
1
t
1

o -

Figure 5.1-6 RBW: The Maximum IF Bandwidth That Can be Separated as Two Signals

The resclution bandwidth (RBW) is the analyzer's IF filter bandwidth. As the RBW is narrowed,
spectrum peaks cecome slender and the resolution increases. This enables you to separate
noise from the spectrum being measured, and to separate one spectrum peak from another.
However, as resolution improves, measurement time increases.

if the sweep time becomes too short, measurements become less accurate and the message
UMNCAL appears on the anaiyzer's screen. 7o avoid this, increase the sweep tme 5 you
decrease e REW. For iower RBWs, the anaiyzer uses a digital I (see the DIGITAL IF softkey

description below).
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cPL
4-'---"J ----- bl
' RBW : Use this softkey to set the RBW within the range from 10 Hz to 3 MHz.
' i The initial value is AUTO, which automatically sets the optimal RBW
it - depending on the Frequency span, as shown in Table 5.1-4.

Table 5.1-4 RBW Automatically Selected

Frequency span RBW

Span = 200 MHz 3 MHz

200 MHz > Span = 60 MHz 1 MHz
60 MHz > Span = 20 MHz 300 kHz
20 MHz > Span = 6 MHz 100 kHz
6 MHz > Span = 2 MHz 30 kHz
2 MHz > Span 2z 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 Hz
5 kHz > Span 2 1 kHz 30 Hz
1 kHz > Span 10 Hz

(2) Video Bandwidth (VBW)

Tue Mar 24 18:15:47 1992 QOPL 172 Toe Mar 24 10:16:20 1992 COPL 172
REF -11.2 dBs AIT ¢ 48 i vies Bblank REF -11.2 dBa CI] 24 4B e er 1 vies B_blank
14des ‘ RBF 143/ -
VBN VBN
308 kHz: 3 kHz
i AT
! i
% oo ™ amw
REY " ] ’
CIRE ki AL AT YT AL AT
1 " [ — 1
1 o ) | ‘ ) |
ste BT e T N
s s
CENTER 1. 2040000 GHz SPAN 24,40 WHz CENTER 1. 00808 GHz SPAN 20,40 VHz
Figure 5.1-7  VBW=300kHz Figure 5.1-8  VBW=3kHz

The video bandwidth feature enables you to detect a signal buried in noise. It uses a 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.

A
VBW i Use this softkey to set the VBW within the range from 1 Hz to 3 MHz.
! The preset value is AUTO, which sets the VBW equal to the RBW.

(3) Sweep Time (SWP)

Tue Mar 24 1A:13:08 1) R D T RIS PR A
Rszn;u] dBn ATT 16 dB \_view g blak REF -84 d3a T 18 4B " wzlifxe: g_bJ;ﬁ; e
! - XAF 1448/ - -
5 SWP - :
i oms v
3
PNl
Ry ' — i -
UL ¥ } - BT - D
-BY Syt Ny £t - - N
44 W‘Wﬂbﬂ ly’.!w‘\l' h\;wh‘ma 5\‘!‘\‘#« g w7 L -
':O I 13 'lg 2 M _ o
CEATER 112200848 iy RN B TRR c graearet - T 0t ke
Figure 5.1-9  SWP =AUTO (500ms) Figure 5.1-10 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. Cther sweep functions are

availabie under the MENU key sweep mode menu.

CPL
et
. SWP X Use this softkey to set the sweep within the range from 22 me (¢ 12300
i ' ms. The initial value is AUTO, which automatically selects a sweep that
Ehahnde it depends on the frequency span, RBW, and VBW, so that no levei error
occurs. If Span=0 Hz (zero span mode), the setting range is 50 us to
1000 s.

!The SWP AUTO value. the frequency span, the RBW, and the V3W are
{ refated as foliows:

Frequency span/[RBW * MIN (RBW,VBW) % 0.5 ] =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 observation, and to prevent distortion.

(5) AUTO Selection

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

1 1
However, it | MINATT i ON, ATT cannot be set below MIN
1 |

ATT.
The preset vaiue is AUTO (10dB), and the optimal ATT value is
automatically set according to the reference level.

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

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

RBW | in manual mode (the RBW indicator at the lower
left of the screen is underlined)

RBW in auto mode

Press this softkey to set all coupling functions to AUTO.
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(6) Next Menu

B

Fe————————— -
1

CPL f—s. | NEXT MENU |

MIN ATT
ON/OFF

DIGITALIF
1/2/0FF

Use this softkey to set the minimum value for the input attenuator auto
mode. '
If this function is OFF, the minimum value is set to 10dB.
Use this function to protect the analyzer’s input section and to prevent
errors in level measurements and distortion measurements. For
example:
e For level measurements, set the MIN ATT so that the mixer
input level will be — 10 dBm or below.
(MIN ATT = Signal level + 10 dB)
e For distortion measurements, set MIN ATT as follows:
for 0 to 3.6 GHz: MIN ATT = Signal level + 30 dB
for >3.6 GHz: MIN ATT = Signal level + 10 dB

Use this softkey to set the ratio of the resoiution bandwidth to the span
to a value from 0.1 to 0.001. (The preset value is 0.01.)

When this function is ON and the RBW is set tc AUTO, the RBW is
automatically determined from the span using this ratio.

Uss this softkey to set the ratio of the VBW to 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 allowed values are .003:1 to 3:1 in increments of 1 and 3. The
preset value is 1.

Use this softkey to set the digital IF function. This function improves low
frequency accuracy by automatically switching the analyzer *¢ a digital
IF section when the span and RBW settings are iow. The digi.ai \F
setting dictates when this switch occurs. When set to 1, the digital IF
section operates when the RBW is 100 Hz or below. When set to 2, the

digital |F section operates when the RBW is 30 Hz or below.

if the span is abave 200 kHz, or equais 0 Hz, the digital IF modz
automatically switches to the analog IF mode.

Set DIGITAL {F to OFF 0 use the analog iF section at all times.
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]

|

Y NOTE

E 1. When the digitai iF section is operating, the functions listed in Table
! 5.1-5 cannot be used.

i

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

|

E 3. The analog IF 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 {F mode. The screen shows
! “RBW *10Hz*“ to indicate this.

:

1

|

|

| Table 5.1-5 Functions That Cannot Be Used in Digital IF

I

i SWEEP TIME

! VIDEO BW

! MARKER CONTER

) SWEEP TRIGER

! TRACE DET

! WINDOW SWP

' FULL SPAN

| LOG SPAN

i ZERO SPAN

; EXT TRIGGER

! SWEEP MODE

! AUTO ZO0OM

:

!

pmmmmmmaaan -

i PREV MENU | Press this softkey to return to the previous menu.

I |

] |

| e -l
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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 to select the appropriate
triggering method. You can also use triggering to capture intermittent signals.

i
MENy 0 | TRIG i Press these keys to apen the trigger
1 |
1 {

condition setting menu.

FREERUN |
:
__________ -
---------- ]
LINE !

;
===zzzzzz:z:z3
VIDEO X
:

TV-V !

1
__________ o
--------- hl
TV-H !
|
---------- 1
]

\

Press this softkey to automatically repeat the sweep. (This is the preset
value.)

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

Press this softkey to set the trigger using an on-screen marker.
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.

;ﬂw !Ml', Fm ﬁﬁiﬂ ¥
] | !

CRES i

LN e e e —

ER S T T R L F)

Figure 5.1-11 Triggering with an On-screen Marker

Press this saoftkey 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
numeric keypad.

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

This trigger is valid only for sweep times of 20 ms or less.
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Use the data knob, step keys, or numeric keypad to
specify the triggering line number (from 4 through 262).

'

y R ,

! : OoDD i Press this softkey to trigger on the horizontal synchronous
: ! FIELD | signal of the odd-numbered fields of the TV signal.

| brmommm oo 4

E i Use the data knob, step keys, or numeric keypad to

! ] select the triggering line number (from 5 through 263).
i i

¥ 1

] !

', e bt 1

! i EVEN i Press this softkey to trigger on the horizontal synchronous
! ! FIELD | signal of the even-numbered fields of the TV signal.

: L

1

1

(

1

]

]

|

1

s

i Press this softkey to control the sweep with an external TTL level trigger
| connected to the EXT TRIG terminal on the rear panel. The trigger

[' --------- < occurs at either the signal trail from high to low (—) or at the signal rise
! from low to high ( +), depending on the SLOPE setting.

A
SLOPE | Use this softkey to select the polarity of the external trigger signal.
|
|
-

(2) Trace Detection Menu

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

- - ——— —— -

r b
MENU | 5! TRACE |  Press these keys to open the trace
|
I

! DET detection menu.
L-___:r---—d
S T
POSI-NEGA 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
uncertainty of the measurement.

1
[}
]
|
}.
i
H 1 Press this softkey to show only the positive peaks in noisy regions of

' 1 the signal. This mode is heipful for measuring the level of slender

!’ """"""" ©  spectra and pulsed RF signals, aithough it makes the signal look

: deceptively clean. You can capture the signal’s maximums using the

! MAX HOLD feature (see MAX HOLD under the trace menu description).
F

)

t

I

|

L

L

'

1

)

1

[

NEGA i Press this softkey to show only the negative peaks in noisy regions of
{  the signal.

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.
Fremmem———— al
VT S— i SWEEP | Press these keys to open the sweep
i MODE ' mode menu.
S -l
T
N
: CONT | Press this softkey to select continuous sweep mode.
' SWpP .
e ——— -
Fomm—m————— ,
| MANUAL | Press this softkey to select manual sweep mode. In this mode, you can
: Sswp i 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 screen.
|
L .
I SINGLE | Press this softkey to execute a single sweep synchronized with the
' SWP | current trigger mode.
__________ -
r
S -
| WINDOW |  Press this softkey to execute a sweep within the measurement window.
' Swp , (See Section 5.14 "Measurement Window Function™.)
:- __________ 4
H
|
pomm———————— -
' RESET : Press this softkey to begin a new sweep even if a sweep is currently
' SWP | executing.
’,. __________ 4
1
Fo—semmm—ea )
' MKR PAUSE | Press this softkey to turn the marker pause on or off. This feature
. ON/OFF | makes the sweep pause for a specified amount of time at the marker

point. This feature is usually used for audio monitoring at the marker
point (as described in the sound menu description). You can also use
the sound menu MKR PAUSE softkey to set the pause time.

NOTE |
You cannot use the MKR PAUSE function in ZERO SPAN mods. J
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(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
headphone jack.

-
MENU fregee . SOUND |
1
I

The AM wave is demodulated and can be heard.

VOLUME | Use this softkey and the data knob, step keys, or numeric keypad to
|
i

I

I

[}

|

r-

1

[}

[}

t

i

' The FM wave is demodulated and can be heard.
|

F

)

| adjust the volume to setting 1 through 16.
[

| MKR PAUSE ! Use this softkey and the data knob, step keys, or numeric keypad to set

[ TIME ! the pause time within the range from 100 ms to 1000 s (the preset

__________ 4 value is 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

eliminates the clicking noise you hear every time the analyzer sweeps.

SQUELCH Press this softkey ta turn the squelch on or off. Set the squelch level
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.

Tee Mar 24 1RG4 19 D
QSZB;HJ‘ REH] AI1 0 gk 1 view B_blank
IR
ke S
IRIVE Lt
¥XR -38.72 dse
141.4 MHz

VLM
MR PALSE

— arrow(«)

CENTER 233.0 wHz SPi\ ee WHz

‘""_-_-‘—__"-"-_-_-"_-"'-__—"°_"-__-’-"-T'_"—-'I""__"__f'

Figure 5.1-12 Setting the Squelch Level
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. AMAGC |  Select ON to use automatic gain control (AGC) on the AM wave.
| ON/OFF This function only operates when the REF level is set to LIN.
hommmmmmn-- % Select OFF to cancel this function.

|

|

! NOTE

[}

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

]

|

-

! SOUND | Praess this softkey to turn off sound mode.

\  OFF |

o o o o - P

(5) Using the Analyzer as a Fixed Synchronous Receiver

Produce

@ Set the marker at the spectrum to be monitored.

to turn on sound mode.

® Press | menu

Press and enter the pause time.

Po-——————-——— B
I '
!

MKR PAUSE
| TIME }

(For example, if setting 10 seconds, press ! 0 MHz )

@ Select the demodulation type:

Press E- AM/FM 1} to select AM or FM.
1
I

|
(The one reversed in black-white is selected.)

® Adjust the sound volume:
Press

Press ' SQUELCH 1; to select ON, and use the data knob. step keys, or numeric

' ON/OFF !

keypad to specify a squeich level higher than the noise level.

The squeich level is indicated with an arrow « at the right side of the screen.
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@ Set the sound mode to OFF.

T Fs-=s=sss== a9 FTTEETesEss- h
Press | OFF | or press | menuy

[ t
[} 1
L oFF |

(6) Setting the Display Line

- - - - -

A
; DSPLINE |  Use this softkey to turn the display line on and off. The display line is a
i ON/OFF | horizontal cursor line 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 foem——p | NEXT MENU

L-—--1 _____ -
—
! CHARDSP | Select OFF to remove all characters except the softkey menu from the
i ON/OFF |  display.
.,. __________ o
)
' Select ON to display all characters.
]
}. ——————————
| GRATICULE |  Select ON to display a graticule on the screen.
i ON/OFF |
bo—mmmmome- *  Select OFF to remove the graticule.
i
po—w——————- bl
! FREQDSP | Select ON to display all frequency measurement data on the screen.
! ON/OFF | This includes the center frequency, start/stop frequency, span, marker

tomeomomem- 4 frequency, and frequency offset.
Select OFF to remove frequency measurement data from the screen.
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(8) Selecting Input/Output Types

i
MENU |t NEXT MENU |
i

| INPUT )
' RF/PI !
a
l
|
I
l
|
1
pemmmmm———— ]
i INPUT '
i 50/75Q '
o Jd
1
I
:
i
!
!
P ]
! REARPNL |
' OUTPUT |
bmmm - 4
! I
| :
| I
] |
I 1
I 1
1 2
1 1
1 1
1 1
) 1
I 1
t 1
i 1
| 1
1 1
: 1
i '
! F
¢ 1
! 1
i !
i t
! L
1
1
{
I
i
1
formmmmm - 1
! PREVMENU |
! 1
b cmmmmm e J

Use this softkey to select an input port.

Select RF when the input signal is connected directly to the front panel
RF input.

Select Pl when the input signal is connected to the plug-in connector on
the front panel.

Use this softkey to select an impedance for the front panel input.
Select 75  if you are using a 75 () converter at the RF input to modify
the input impedance. (The analyzer autumatically converts values in
dBgy, dBu emf, dBmv, and volts into the 75 { system.)

Select 50 {1 if you are using a 50 Qconver:er.

Use this softkey to select the output signal of the rear panel connector
marked X or 2V/nGHz.

X AXIS X Press this softkey to output the sweep voltage. The
: sweep voltage ranges from -5V to +5V, and the output
-------- - impedance is about 1 kQ.
“Loswp | Press this softkey to output a voltage of about 2V/N
2V/GHz i (where N is the mixing degree) per GHz of sweep

_________ a frequency. (The output impedance is about 1 k{2.)

Press this softkey to return to the previous menu.
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5.2 Trace Section Functions

The analyzer has two trace memories: A and B. Each trace can be set to write the results of the
current sweep or to view the resuits of a previous sweep. You can set both traces to write at the
same time. The trace memories are not saved after you turn the power off, although the trace data
can be stored in internal memory locations or an 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
RFAF 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 sample 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 trace A also applies to

trace B.

(1) Trace Mode

T=-r

Press this softkey to rewrite trace memory A with each new sweep.
The results appear on the screen.

Press this softkey to stop rewriting trace memory A and display the

current memory contents.

if trace A was previously in BLANK mode, trace A appears on the

screen again.

1#dB/

XEF -11.10 d5a 1T 1h gk

Tue Mar 24 18:33:3 192
Avier B Blank

SPAN
500 kHz

\"M

TTER 493 PR ey

SPAN BEE kg

1477

BLAK
y
LAWY
tN b
3
WAL
SRED

T N

CEF -11.0 [3a iLE gk
HLREN -

Tee Mar 2 10:30:17 1992
ivie¥ B Vies

wey
1A KAz

_“-;“ e A A — v~ A

0 s - _—
eddai STiy AD aeg

Figure 5.2-1

---- hl
|
e .
| BLANK |
! A :
'r __________ ]
1
i
1 MAXHOLD |
i A :
L e —=— 4

Basic Waveform in VIEW Mode

Figure 5.2-2

Second Higher Harmonics in
WRITE 3

Press this softkey tc remove trace A from the screen. The trace data
remains in memory and can be redisplayed by seiecting view mode for

trace A.

Press this softkey to make a trace of the maximum amplitude levels over
time. The analyzer then compares each point on the frequency axis tc the
new data from the current sweep, saves the greater of the two, and

displays the results on screen.

In this mode, trace detection mode is automatically set to POS! {see Trace
Detection Mode under the MENU key descriptioni.
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5.2 Trace Section Functions

(2) Averaging Mode

In averaging mode, the analyzer averages the amplitude of each existing data po?nt with the
new amplitude from the latest sweep. It then replaces the old amplitude value with the new
averaged value. Averaging can improve the signal-to-noise ratio 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. :

-
i AVG ,  Press this softkey to enter the number of averaging iterations. This
! A i value must be an integer from 2 to 1000.
“““““ )
]
-
--------- l
i AVGA | Use this softkey to start (SRT) or stop (STP) averaging.
i SRT/STP |  The analyzer returns to trace mode when averaging is
fommommmm-- % stopped.
:
]
F
i 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
t you left off.
!
l
\/
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Tue Mar 24 LA IND 4402 “ue Mar 24 18:38:07 1992
REF -11.2 dBm DAL ek LEF -11.) dBw T U8 db a_wiredave Bblank
t#dB/ ~ WITE 14dB/ - PTAR
o A VRIS ‘ =
CENTER oL \|[I MG A TIMES ‘
393.00 Mz » “ ] ¢ 50 . 5%
BLAK )
S BN
W\ B
3
o
I
s <E¥ . U e
silttflﬁl\ TR L Aatauiuthatttd [ ErPem
R B¥
T I kHz
R
5 T R Roes -
CENTER 993,80 ¥Hz TEAN DR k2 EUTER 400 Lu TTIN 2308 WE2
Figure 5.2-3 AVG =None Figure 5.2-4 AVG =31st
-———
i
p=m——————=- . . .
I AVG A 7 Use this softkey to select how long the analyzer stays in averaging mode.
i

CONT/ONLY ! Select continuous (CONT) to have the analyzer continuously average new

Select ONLY to average

lmccme e 2 data with existing data. The analyzer uses formula 1 shown below.

only the set number of averaging iterations, using

formula 2. When complete, the analyzer returns to view mode.

Averaging Formulas

IfN = n: Formula 1: Yn=Sigman

fN < n: Formula2: Yn={(N-1). Yn-1} /N+YnN

n: The number of

: The number of averaging iterations specified
Yn: nth Trace data
Yn: nth Average data

Y¥n-1: (n-1)th Average data
Sigma: Sum of data up to nth point

averaging iterations completed
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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, glus the value 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 — Display

,.
“ A j——s{ NEXT MENU |
] '
L____J ..... J
I"“"j ----- )
| NORMALIZE |  Press this softkey to open the normalize mode menu.
A
]
]
b
---------- a
i NORMA |  Use this softkey to turn the normalize function ON or
! ON/OFF | OFF. Before using this function, be sure to save the
[’ ---------- +  correction data using the SAVE CORR softkey.
i
--------- "
i 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,
pomssmsss-- % 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 resolution).
i
f
pmem—m e ]
! NORMA | Press this softkey to save the current trace A into
1 SAVE CORR | memory to be used as correction data. This data is
boomosmmm-- % saved in NV RAM and is retained even after the
: analyzer’s power is turned off.
1
berm e b ]
! INSTANT | Press this softkey to do the following:
! NORMA !
(8

""""" - @® 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.
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(4} Calculation Mode

wn

A | ) NEXTMENU '

S J. -————

a
Fe==== i""ﬂ
i MINHOLD |
i A ]
,. __________ +
!

[}
1
1
]
]
1
]
]
e a
! AXCHB |
; i
| R R -
e ettty b
' A-B—A |
} |
e -----—-- ol
H
i
t
]
1
[}
Fom——eemaan -
! B-A—A |
: :
fmmem—e e ——m J
[}
1
:
I
!
1
| et b
' A-DL—A |
i i
i
;
]
booommooee -
| PREV MENU |
: :
b e vt o o - o
plit-Screen Mode

“ A
r====-= L""‘ﬂ
i MULTI '
i SCREEN |
| S -

Press this softkey to make a trace of the minimum amplitude leveis over

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.

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

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

Press this softkey to subtract the contents of memory B from memory
A at each point and piace the resuits in memory A. If trace A is
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.

Press this softkey to subtract the contents of memory A from memory
B at each point and place the resuits in memory A. If trace A is
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 caiculation.

Press this softkey to subtract the display line value from the contents
of memory A at each point and place the results in memory A. If trace
A is currently in write mode, the display line value is subtracted from
the trace A sweep resuits.

Press this softkey to return to the previous menu.

Press this softkey to enter the 2 screen display mode menu.
{For details, refer to chapter 7.)
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5.3 Marker Section Functions

The marker function enables you to superimpose normai 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

—> %ﬁ [eeak | [mer>{ | oFF |

5.3.1 Marker ON

Prass 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.

' Press this softkey to turn on the normal marker (indicated by €). The
MKR . 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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e —m — e e e e —————-

Press this softkey to fix the delta marker on the waveform, then rotate
the knob to position the normal marker for measurements relative to the
delta marker. The screen shows the difference in the frequency and the
amplitude between the deita and normal markers. Adjust the normal
marker with the data knob or step keys, or enter a specific frequency
with the numeric keypad.
---------- =
NORMAL ,
MKR |
__________ -
Tae Mar 24 {T:15:22 1992 MR 172
REF 8.4 dBa ATT 18 46 A_vies B_blank
1948/
' MARKER |
MR e e
: - | 8
53.0009 MEz - R
CONTRR
<16 K
J\jm
s
\ Rz
- ‘ S
1 kHz ' \ . ! ﬁ\\uﬁ / | i l b
b WY J o w uw
e o M \'u\ / M‘W’ T e
cd ms -
ENTER 30. 0000 WHz S2aK 2408 kHz
Figure 5.3-1 Normal Marker
__________ A
A MKR
:
__________ -
o Mar 24T 1992 R
SEF 0P sfa STT 1 2B 4_vier B_biank
{RdB/ T 1 WSRKER \PRMAL
R4k W
S MXR 331 dE
1.4 Kz
|
1/4 4R
WEB
N b
18¥ s " ‘
F kHz 'll bt “'ﬂ* ; b
&S Wt o e ALY WA,
Yo w\g ey i Ao
G !
:toTs -
TUTER 302090 Wi TPV 20 ¥

Finure 5.3-2
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__________ -
1

FIXED MKR | Select ON to fix the delta marker at the current

ON/OFF |  frequency and amplitude. These values are stored in
memory and are used as reference values the next time
this function is turned on, even if the center frequency
and the reference level have been changed.

T e s ems—e— oy ey -~
'
t
|
i
'
i
]
1
'
'
L

i YA MKR |  Select ON to display the reciprocal of the deita marker
i ON/OFF |  value. This function is useful for determining the

- modulation frequency of a demodulated wave in zero
span mode, as described in Chapter 4.

How to Shift the Marker Between Trace A and B

2 A

Press to shift the active marker to point @ on trace A.

a

Press B 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 tased on the display data. The
frequency counter function lets you make precision frequency measurements using the
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 measurements
exactly at the marker position, select the marker counter function described below.

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 time increases.
The frequency counter function cannot be used when the SIGNAL TRACK function is
operating.

ON

r‘-“"} ----- ]

! COUNTER | Press this softkey to turn on the frequency counter function.

| |

Lemmmeme e 4
:
po—-comom--- A
! CNTRES | Press this softkey to set the frequency counter
\ 1kHz X resolution to 1 kHz.
’. __________ 4
e B
! CNTRES | Press this softkey to set the frequency counter
! 100Hz : resolution to 100 Hz.
S J
et 9
i CNTRES | Press this softkey tc set the frequency counter
: 10Hz ! resolution to 10 Hz.
F __________ -
it -
! CNTRES | Press this softkey to set the frequency counter
! 1Hz ! resolution to 1 Hz.
}. __________ 4
|t 1
i FREQCNT | Select FREQ CNT to use the internal frequenc counter
. /MKRCNT | to measure the frequency of the signal that the rmarker
Fommmmmmmms - is placed on.
i
I
! Select MKR CNT to use the internai frequency counter
! to measure the frequency at the marker poinc. (Fur
! detailed information, see the Frequency Measurziant
! Examples in Chapter 4.)
S
! COUNTER | Press this softkey to turn off the frequency counter
: OFF X function.
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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.)

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

ON
i SIGTRK | Use this softkey to turn signal track mode ON or OFF.
1 ON/OFF |
| S e o

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 level normalized at the noise power
bandwidth from 1 Hz to 100 MHz, using a variety of reference levels.

Tue Nar 24 17:13:36 1992 NJISE/Mz
REF -7.9 d8s ATT 10 dB s_vier B_blank
1edB/ Y
| MARKER | |
uER o | 6 JSW ’;HZ\
. -146.35 dBe/Hz ,
300 MEz » L Bariite
s etz
4 LT
) FIXED R
! PEAK
|
RBY [ i -
3 NHz - -
%14
3 Kz ' WISEMz
SeP i
RN T N
START ¢ Hz ST0P 1. 444 GHz

Figure §6.3-3 Noise/Hz Level Measurement
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i NOISE/ | Press this softkey to display the noise power bandwidth data on the
! X Hz | screen.
boommmeene 4
|
bmmmmmmm e -
' dBm/Hz | Press this softkey to set the REF LEVEL to dBm and
! . measure the noise level.
—————————— -
;':
________ -
' dBuV/VHz |  Press this softkey to set the REF LEVEL to dBy V and
' | measure the noise level.
__________ -
I'-
Fommmmmm e -
! dBuHz | Press this softkey to place the fixed deita marker and set
! | the measurement mode to dBc'Hz.
I}. __________ -4
pom———————- -
! FIXED MKR | Press this softkey to place the fixed deita marker and
' PEAK ' execute a peak search.
S A -
[ ittt =
MENU { ey DSPLINE | Press these keys to switch between the noise
. ON/OFF | level measurement and the normal marker if

the display line is turned ON during noise level
measurement. If the active marker is below the
display line, the noise ievel measurement data
is displayed. If the active marker is above the
display line, the normai 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 be.ow 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.

Toe Mar 24 11:88:108 1992 N DOWN
REF -3.¢ dBa ATT 1@ db A vies B_blank
248/ &
4 MARKER - OB
- s 4.49 Kz T
X dB DOWN N SINIER
6.0 dB ‘\  LEFT
e
1 . REGHT
s
: TSR
-
REF MR
REF MR
\g‘kHz . . . . . . PEAK
SéPkHZ . . . . 'ﬂ\'! D\W\
MR .
CENTER 23.00008 uhz SPAN {0.8¢ kHz
Figure 5.3-4 X dB Down
prm———————- i
ON | dBDOWN
S
r'---—j ----- ]
, XdB y  Press this softkey to shift the left and right markers to a point X dB
i DOWN | lower than the reference marker.
;l: __________ o
---------- )
! X dB : Press this softkey to shift the left marker X dB down from the reference
1 LEFT i marker.
boecmee—~—-— 4
S 4
i X dB i Press this softkey to shift the right marker X dB down from the
i RIGHT | reference marker.
;\: __________ <
““““““ e |
i REL/ABS.L ! Use this softkey to select the marker type used by the X dB down
' /ABS.R |  function:
[ RPN 4
)
! REL : Sets delta marker mode and displays relative values
! between the two markers.
' ABS.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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] X dB ' Press this softkey to set the reference marker level using the data knob
E E or numeric keypad.

REF MKR

heemaae e —— d
i
|
R -
, REFMKR | Press this softkey to set the reference marker level at the peak of the
' PEAK . waveform being displayed.
‘: __________ -

---------- 3
| COUNT DOWN | Press this softkey to recalculate the waveform peak and the X dB down
| ONIOFF |  point for every new sweep.
| U -

(6) Using Auto Tuning

The auto tuning feature provides a convenient way to center an input signai 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 MHz to 26.5
(GHz for the R3271A. 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.

FETTTs TS ssE a
I
|

ON |yl NEXT MENU

| AUTO TUNE | Press this softkey to execute the auto tune function, then input the span
: ' using the data knob or numeric keypad.

NOTE

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

The R3265A and the R3271A use a tracking preselector 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
fraquency and the input sweep frequency (the “peaking” adjustment). The auto peaking feature
provides a convenient way to do this.

r b |
ON | pq NEXTMENU ;— 5. PRESELE | Press these softkeys to open
| the auto peaking menu.

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

' PEAK Press this softkey to move the marker to the waveform peak.
]
i

AUTO | Press this softkey
\  to perform auto Tue Mar 24 14:11:16 1992 PRESELE

.......... 4 peaking (ﬁrst, )}EEB;C dBs 3TT 1 4B 1srite B blank

however, make ) PRPPTY el

sure the normal AT g

marker is near the L e

peak of the input

wper RE

F
]
+
]
t
!
|
-
{
t
!
|
1
]
1
' .
' ) Praking 11 el
! signal). The ‘ oy
! analyzer
' automatically ‘ .
' adjusts the
i preselector
, tracking so that the r
» N . ML 11
H input signal level is JENTER 4, £H0RM Ghz SEIN 26,00 WKz
} maximized.
i
]
]
!
[}
1
1
1
]
1
I
I
i
[}
]
}
I
|

Figure 5.3-5 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.

Press this softkey to manually adjust the preselector tracking.
Use the data knob or step keys to set the tracking in the range from
""""" % =100 to 100.

Fe———
s
>
x Z
EC
a2
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(8) Selecting Relative or Absolute Marker Measurement

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

ON | | NEXTMENU |

Fo-==- t-—-—w

! DSPLEVEL | Use this softkey to select how the marker level is determined.
i REUABS | Select REL to display the marker level relative to the display line.
bossssseee- +  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 dispiay line is turned on.

(9) Positioning the Marker Data on the Screen

ON | | NEXT MENU |

- ————— — ——

r bl
I DSPPOSI ! Use this softkey to position the marker data.

| UP/ILOW | Select UP to display the marker data in the upper right of the screen.
bom=o=mme-- < Select LOW to display the marker data in the lower right of the screen.
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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 settings 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 levei 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 Mar 24 13:04:31 1992 PEKK 172 Marker
RSF i.% dbw ATT (0 dB 4 _vier B_blank
Lids/
. WARKER + DV X
R S ”3é5 Mz
¥ | -6.97 dBr
3w Rty
5 ST
l LEFT
[ , \EXT X
; YAUNIN
b ‘ ? o
. . at i e
‘ ‘ i BT W
k) . {4 ¥ !
R T T
it ‘ BT
3t as
ENTER 262.2 WHz SPAN 437 WH2

Figure 5.3-6 Peak Search Screen

! Press this softkey to move the marker in descending order to the next
' peak on the waveform. You can display up to 2566 marker points and
ossome-=-- 4 the 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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é

---------- |
! NEXTPK | Precs this softkey to place the marker on the next peak to the right of
' RIGHT |  its current position. The frequency and levei of each peak (up to 256)
boommmmmem- % are displayed on the screen.
i
prmrmm -
i 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 256) are
boommmmmmm- < displayed on the screen.
]
Frvrmmmm———— -
i NEXTPK |  Press this softkey to alternately place the marker on the next minimum
i MAX/MIN | and maximum of the waveform. The frequency and level of each peak
;" """"""" - {up to 256) are displayed on the screen.
i
b ——— =
' MIN ' Press this softkey to place the marker at the lowest point on the
' i waveform. The frequency and level at that point are displayed on the
'!' """""" *  screen.
t
P - b
I NEXTMIN | Press this softkey to move the marker in ascending order to the next
| X minimum level on the waveform. The frequency and level of each
Fommmmmmmms . minimum (up tc 256) are displayed on the screen.
|
Fo—m—mm=—- b I et bl
| NEXT MENU | ! CONTPK ! Select ON to execute a continuous peak search.
| ' \ ON/OFF | The waveform peak is determined after each
be=-ommmm- 4 bmommmmmmm - sweep and the marker s 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 rmarker or modify 2.X or
AY.

(2) Setting &AX 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 2. Y are set in pixels (dispiay points).

When you execute a peak search, the analyzer looks at the waveform for a rising slope that is
AY/AX pixels or greater and is accompanied by a trailing 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 enabies the analyzer to find the peaks of smaller
spectra. Since AX and AY are based on the screen resoiution, zooming in on a waveform
may also improve peak searches.

Set AX and AY as follows:
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PEAK [ —p | ;\I-E;(_T-l\_/l-E;\J—U-ﬂ'r__,, :F“F;EXIE_A“_ ! Press the PEAK AX/Y softkey to toggle
| ! : XY ! between AX and AY, and set a value
lemmcmeme e 4 B e <+ foreach.

400 points

(Initial value: 40 points)

T

? AY: Setting 1 to 400 points
|
i

w

—_—

— AX: Setting 1 to 700 points
(Initial value: 15 points)

700 points

Figure 5.3-7 AX and AY Resolution

@

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 as the trail.

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

©)

Figure 5.3-8 Setting A X and AY

CENTER 200. 0000 Mz

Tﬁiﬁ". & AN ] 4 viey B blank PEAK 272
. mimg'ﬁ: T (Exampie 1)
5‘;“ Lo N . )\/‘\-]/j o f AX=15and LY =40,
L~ el a1 AY is so large that the analyzer only finds
B : ‘ 4o one peak.
TR o 1009 ki T lST
XLF 0.V e AT e Lvier B blank PEK 272
{odB/ ~ (
H . - WRKER
. - ke g (Example 2)
e /1\/0\ C Ty If AX=15 and AY =10,
: : : LI AY is small enough that the analyzer finds
RLULE | B several peaks.
Wi o
SYP 60 »s
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(3) Modifying the Peak Search Level

__________ - r

PEAK |5 ! NEXTMENU ' !

NORM/UP
/LOW

You can modify the peak search so that the analyzer wiil 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 levei before setting UP or LOW as follows:

NOTE

The peak list function will not operate in
PEAK search or MIN search mode.

| afhenentiientieninie i n
| I . . .
MENU DSPLINE ! toselect ON — adjust the display lire
' ON/OFF |
b o o . ——— 4
REF 1.8 BTy Coier Aklaw PER 1
it WRKER
I TN T TN
WR v . ST
1200000 Mz L : g
e ST T
CENTER 200,980 M gw iy e

Figure 5.3-9  NEXT PK when NORM is seiected

Kb 4.9 e EIRL K- -} BT 0 TF T S ST S
188/
. RS
@ o st Ve
. BN
.00 U N
oL -30.4 da . . ,‘ A
, C o -
iz oo . N N e s
TP ie as s
TERTFR 748 BAMR Wb Coan (Rl A kHr il

= Display line
} Not searched

Figure 5.3-107 NEXT PK when UP is selected

REF 4.0 da T8 e Bblax K 22
108/
WRKER .,
RN LT
QR e g VW
19.9710 Mz ) i 4
0500 a | . ; Vv
B 4 ooy ooy YR
i 0 S U MR V) SOV
ST 28w FEAK LIST
CENTER 2004004 Mtz SPAN 190.0 ki 2 L]

} Not searched

<=— Display line

Figure 5.3-11  NEXT PK when LOW is selected
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(4) Peak List Dispiay

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 peaxs.

Fe——s-cs—=- hi Frm = ————— ]
PEAK L s ! NEXTMENU ' 5! PEAKLIST ! 1o select ON.

! ! ! ON/OFF !

| PO - - | S -

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

press:
Fo-———=——== N Fror— e ————— Fo=—ee————— b

PEAK |[ls ! NEXTPK ! ' NEXTMENU '— | PEAKLIST ! to select ON.
' ' | | ! ON/OFF |
b e e - - E bmw e wmwm - - Lo w o -—- - -l

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

Tue Nar 24 18:36:07
(6 4.0 o ap e g N IR R 12 AL AT 18 @ svier Bhlak PEK 272
)
T A . WRER|
N IQH;R:ﬁ:‘\ : \{ . : N RN 1l m
MER I 1231 8B g R b . <123 ) TV
18.1 Kig l‘ G : iy IR P g
vy gt ;j : ;\ : ! 2R B A
| gy L
l l ‘ e B e b ek 4 o ke Yo ulm.s Ul
O B : i s : PEAK LIST
R L
‘ {‘ - E b 4\ 71 C l WX B e e
m p ‘ i T i ‘W . 4__ ) i1 WH2 -%ggz dBx
3.1 NHz 32,47 dbe H s
L i s BT 31 KHe Lk e .
0.1 Wiz -i2.34 gk 3
0 MN W ik« U R N
o s R e e
,! s 0.1 MHz Sih1h cRe 4
START 5.0 WHz STOP (R3. 0 vz

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:

Fe=~—=-r-e===q pe==——o-——= I et B Sl Kk i Bl

I NEXTPK !! NEXTPK |! NEXTPK !! NEXTPK | toselect MAX ~r MIN.

! 'l RIGHT || LEFT !} MAXMIN |

| S B e el P TR S UG d b, ---—— -

oo~ ———— ]

' NEXTMIN |

1 I

Cmmmmmmmm e J

For example,

to list the peaks from left to right starting at the peak preceding the peak with

the active marker €, press the following keys:

o= —a————— A reEme———m—— hal Femsessess-= il
PEAK -J“”’ 1 NEXTPK > NEXTMENU ! PEAKLIST | to select ON.
— ' RIGHT ! ' ' | ON/OFF |
Lot o o o e i - - | S P ) VP S M )
Toe Mar B 13T 1D B 1l REF 0 g fd *oes Bblak PEAK 27
REF 0.0 dbe 21T 14 g8 < iew B blank B : -
1048/ TR ¢ . o A
T Wz ] iy ' B EARUT: T
u:}} e | I R fr;ﬁ) Loy ; S N &y
' | \@’
B an o o '
| LT EEHEZ b e W ol A ety g A bt S A
! ‘ R THE e
ﬁ!éa K4z T : :
E ! L u SLT T ke
B W ale MO g e WY N u SE KpEw
STerrae—— W e o
Figure 5.3-13 Listing with NEXT PK RIGHT Specified
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5.3.3 Marker — (Marker to)

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 change the center frequency to the peak's frequency.

! MKR—=CF | Press this softkey to change the center frequency to the active marker
g
! I frequency.
hecamme———— a4
1
{
i
: Tue Mar 24 {1:28:47 192 PEXK 112
1 ?1\55830 dBa ATT 14 dB iview fwrite
: : . uaRkER BT
" ¥XR 3 : seg‘%} W
! ! ‘ : ée YR
| 580.21 MHz = - R
_ i

!
1
I
]
I
i
i
: REE -.
1 308 kHz
: 5:: e SENT EAL
1 3t .s
: TENTER 384,09 WHz SN 30,0 VHz
|
' Figure 5.3-14 Setting MKR — CF
i
! MKR—REF | Press this softkey to change the reference ievel to the active marker
' v level.
e ———- o
F

---------- A

MKRA — | Press this softkey to change the frequency span to the delta marker
SPAN i frequency.
__________ -
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1
i
CFSTEP ! frequency.

Press this softkey to change the CF step frequency to the active marker

.
MKRA— ! Press this softkey to change the CF step frequency to the delta marker
i
|

frequency.
l. __________ -
!
S .
! MKRA— | Press this softkey to change the center frequency to the delta marker
| CF X frequency.
}. __________ o
|
fomm——meae- .
! NEXT MENU |
i !
e 1
|
R .
i MKR— | Press this softkey to change the marker step frequency
, MKRSTEP | to the active marker frequency.
r- __________ -
]
bommmm———m .
! MKRA— | Press this softkey to change the marker step frequency
; MKRSTEP | to the delta marker frequency.
I,. —————————— -
|
R -
i MKRSTEF | Use this softkey to specify the step frequency used
v AUTO/MNML | when moving the marker with the step keys.

Select AUTO to set the step frequency to 110 of the frequency span.
Select MNL to enter the step frequency size. (Enter a time value if the

analyzer is in zero span mode.)

5.3.4 Marker OFF

Press OFF to remove all markers from the screen and cancel all marker-related functions,

including the following:

e Counter

® Noise/Hz

e Marker Pause
e Sound

¢ Single Track

5-50

Manual Sweep
AUTO TUNE
1/A Mark
Continuous dB
Down
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5.3.5 Multi Marker Function

The multi marker function lets you simultaneously display up to sight 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 aiso use the delta (€) marker to measure the relative distance to the muitiple markers.

Tue Mar 24 19:01:45 1992 MLLTI MK
REF 8.9 dBm ATT 16 dB {_vie B_blank . .
LY - This exampie shows five
199, 950t NEn | WO markers on the screen. (The
MXR ! 4913 dBa ¢ T i i i
159, 95911 Hug i oy first marker is active.)
3 3 ¢ ST
t a i J ATIVE
- R LR
1 ! ;o ‘ i WRLIST
& - 1 I b w 4
[ L v
- [ R ol -
REL i1 o [ I
1 kHz | ‘) 1 “‘ AR R | l Sy ; l i
VBY ! ; [ - |
A . _ S R e—
BT e ke Yo e )
LN T
ENTER 200, $40 WHz SPAN 1804 KkHz

Figure 5.3-15 Multi Marker Display

199.9591 WHz
199.9796 MHz
200, 0641 MHz
200. 0206 MHz
98,0418 MHz

-30.53
-18.46
-36.50
-49.19

MR LIST

SPAN 180.8 kHz @roFe

dBn A
dBe A
dBm B
dBa i

Figure 5.3-16 Multi Marker Listing
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?.S_Fda,.t &a ATT 10 B Avier B hlank MLT] MK
3 HARKER | You can use the multi marker
b 19.9590 Mizi  gx ) et - :
4R P Ol gy ROTF listing function to display the
19,9591 Wizl P o :‘:‘«k g S e frequency and level data of all
N ! ot : [T markers, as shown.
bz | A Ll 3\ i \l A «Ine
VB | [ ; i Y ot
WP 200 us hesasinendl e nar’ e [ O
CENTER 200, 8000 Mtz
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5.3 Marker Section Functions

(1) Multi Marker Menu

SHiIFT > ON

MKR

QR
£ %
Qe
wv
-

Press these keys to turn ON multi marker mode.

Use this softkey to turn a selected marker ON or OFF. (" indicates the
marker number currently selected.) Use the MKR No. softkey to select
a marker, then press this softkey to turn it ON or OFF.

Select ON to place the currently selected marker on the screen. |t
becomes the active marker when first turned ON.

Select OFF to turn off the marker.

Use this softkey to select from the eight muiti markers. The selected
marker number appears in the menu on the MKR ON/OFF softkey
above.

Use this softkey to select the active marker from the multi markers
currently turned on. You can move the active marker (indicated by €)
with the numeric keypad. the step keys, or the data knob.

Use this softkey to display a list of the marker number, frequency, level,
and trace of all the markers in real time. The active marker is listed in
reverse black and white.
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. REF 1.0 Ea T d Avies Bblak WLTI M @ This example shows a delta
1/ e
P o, TURE g marker listing: .
< 1 -k . -g”bkfg* R/0FF e Thedeltamarker ( E )is
! . - . it N 3. i - g
Weee |, A 4 C e set on the third marker,
b R :-g: o which is active (€).
» I T e Relative values are
wm,w }r_“ a R N S S Y A B measured from the deita
¥ bt —
" CoE 200,000 e s 100 1 g marker.

............... ® The absolute value of the

-41.8 kHz -31.86 dB 4
a e RERLE : delta marqu appears at the
No.3:  Hz 348 db R - end of the list.
. b 0.4 kifz -12.44 dB 3
\oL 3 0.9 kHz -31.13 4B :
\oL b
Nl Tt
No.$:
] 004881 Hz -1%.46 dbn

Figure 5.3-17 An Example of Delta Marker Listing

REF 6.8 B AT 18 8 \_vier Bblank WATI MK v Thlis example shows a listing
i vy using the display line:
‘ ) v )
! : , [ 198 P The levels listed are measured
B .Y 0 5 PEE! relative to the display line.
% . | : MR N, . . L.
P - I M For this type of listing, be sure
a SRR SRS ‘ to set the display line to
BRIk S
Wik | W

measure relative values as
follows:

- F
WP T -
CENTER 280, 8009 Mz

199. 9391 WHz

o lzzz;ge WHz §9-;7 fe———-——e-———e= 1
\o. 3 8. { MHz £.94 i e ot
Nt 240.4286 Ukz 1930 ON i NEXTMENU
\oL 3 200.0418 UHz 0. 81 b rr e e cmw— J
\o. b
Ne. T L a
N8 'DSP LEVEL'! to select REL.
! REUABS |
A -

Figure 5.3-18 Example Listing with a Display Line

NOTE

You can’t use frequency counter mode and multi marker mode at the same time.
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(2) How to Use the Muilti Markers
@ Turning On the Multi Markers

Tue Mar 24 1907257 (M) MLTI K

lsg 6.8 déa T 14 dB i_view B_blank
b
1448/ —
VIRKER g
VKR NINIIET '
¥ ] -ih e dim
208,000 HHe ;‘ b
N P
‘ S TE
o . 4R
. n ‘ 9R LIST

il
[

N3 3

tkHz . [ .

\RY |

U kHz o, .

N3 [PUEET VW ol e —

HINH

CENTER 204, PAR0 K2 STANC{NE P xbr
Tve Mar 24 19:98:(F 199 AT WK

REF §.8 dBz sT7 18 d8 iview Boblam
1RdB/

Q2
VIRKER
99,9570 wep WP

MKR i -p3L B4 die
‘ : AR N,
159.9820 MH: !
LI
%R
. 4R LIST
; EN
}
j1 8
. kHz
]
Swaz IRV I et P S
MNINTH
INTER ZERORIRA v B T I
T Mar 24 19:8:35 191 MLT] MK
REF 0. ¢ dBs 417 14 dB Lole Bbiam
1448/
GARKER ﬂuﬁrrs
¥IR CHRR2RE NHz )
: S350 d3n
200.9206 Mz i RN
¢ WTIE
@
. : ‘ . o LIST
‘»\4“
t
1 tHz
vay .
1 kH - . . .
AP e b N e ]
i 5
CENTER 208, 6880 Wiz STANIRELE ke
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Press | SHIFT || ON |

to turn ON marker 1.

To turn ON marker 2,

b e e = = <
—————————— al
2, and press:r MKR 2 I to select
1 1
ON. AL

Marker 2 becomes the active marker and

can be moved on the waveform.

To turn ON marker 2,

press :r- M.K;t No. 1} to select marker
i |
L"“"_'.“:_‘."I_____

3, and pressf- MKR3  |to select

ON. L ON/OFF “E

Marker 3 becomes the active marker and

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

Tue Mar 24 13:49:35 1992 MAT! &
REF 0.0 dBn ATT 14 dB 1vien B_blak
1448/
MARKER |
I 4 (39,996 WHz i W/
KR : “30.53 diny
139.9796i 4z - P
i ‘ ] XTIVE
?1 " 4 e
[ '
T . ‘ o v ' *R[ LIST
i b ‘ L ri |
. . o
T L o }
Y1 | -
AN [ [ —
S e enked YWl e
208 as
CENTER 200,008 WHz SPAN 100, Khz
Tue Mar 26 19:99:5 1992 MATI K
R%FBLG dBe ATT 1 dB iview Bblank
1348/
VARKER ! ."fgrt
. SISy
: 39,19 dbn ' U
2000410 Nz 3 R K
! ‘ KINVE
Ai . il LU
. ‘ i WL
_\ t
1 kHz .
18Y ; \
e L ) -
313 - aknd e L% N
MINT
CENTER 2000000 VHz SPAN 108 Kz
Tue Mar 24 19:18:45 1992 MLLTI MK
Rt ,.o dBa ATT 14 g8 1 vrew Bblank
1448
‘ CARKER | lq/%f;
- : zn.u:é Wiz o WO
-18.06 dBs
209.9001 HEz ‘l | ol
i ; i KTIE
N . «®
N : N R
. ' | L , | wrLst
| [ vl l
i T ot
' I
{ kHz “ !
‘B'kH Lo . [ |
Y e T S TR .
SEP SRV S WY P ST U
n

s -
TENTER 2868000 wHz SPAX (00,9 kHz

5-85

To turn OFF marker 3,

' MKR
| o
| ettt e
marker3 and press | MKR3 |
} ]
to select OFF. e _9_9‘_’9_‘_:5 ——d

When marker 3 is turned OFF, marker

4 automatically becomes the active

marker
__________ al

It | MKR4 ! isturned OFF
| ON/OFF |
| SR U o

next, marker 1 becomes the active

marker.

Thus, when a marker is turned OFF,
the remaining marker with the lowest
number that is larger than the marker
you turned off becomes the active
marker.

If no remaining marker has a larger
number, the marker with the smailest

number becomes active.
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5.4 User-Defined Softkey Functicns

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 to any softkey menu, then
save your customized menus to an internal memory location or to a memory card.

Each of the analyzer’s front panel 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 to Menus

DEFINE
Press SHIFT USER | .  The following display appears.

Mar 24 10:20:10 1992 (e B

/4se CENTER  s23/

. SF% s UF Step Size Auru/,\{amfjgl
SF2 : frequency offset dn/Q
@ Soft group gy L Tavene

SEd ¢ [nternal Miyer
SF3 : External Miver
SF6 : 1B MHz Ref Int/Ext

SF?
/#%s Center Frequency s2#/ DELETE
= | : venter Frequency

D0 (f Step Size Auto/Manual Tt

3 : Freguency vffsetr 0n/0ff INTIAL

1 AP
# 3t Internal Mixer s
2 Soft member £+ Externas Mixer AL

T Posinive Bias INITIAL

YoroNegative Bras e

3 2 applitude Corren RETLRN

18 @ iveraging Loss Tzble

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. fommm————— -
!  GROUP !

These can be set by pressing the | ACTIVE ! and moves arrow bey — to the menu
hercmacaam e =

you wish to alter or add by knob @ .

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

they initially betong to. pom———————— -
' MEMBER !

These can be set by pressing, ACTIVE ! and selects the menu you wish to set by
| -t

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

DEFINE
BHIFT USER

st " Press this softkey to activate the softkey group area {the upper half of
! GROUP ! the screen). Press the front panel key carresponding to the group you
;____A_C:rl\f__J 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
I have two menu pages. Use the knob to set the arrow at the menu
i space you want to change.
L}
| et =
i MEMBER | Prass this softkey to activate the softkey member area (the lower half of
! ACTIVE | the screen). Press the front panel key corresponding to the group the
‘F ---------- 4 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.
R ettt -
! ENTER ' Press this softkey to place the softkey member indicated by — in the
: X menu space indicated by —.

__________ -
"
|
b
' DELETE Press this softkey to delete a softkey member from the selected menu
' | space. (The softkey group must be active.)

__________ -
]
[ -
! INITIAL Press this softkey to return the current softkey group to its initial -
! GROUP | settings.
I. __________ -
1
boemmmmm e -
X ALL | Press this softkey tc return all softkey groups to their initial settings.
1 INITIAL
|- __________ -
v
. RETURN | Press this softkey to cancel the user-defined softkeys mode. The
' : preceding display appears.
| o

NOTE

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).
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(3) How to Set the User-Defined Softkeys

Tue Mar 24 11:23:33 1992 (HG MENU

Rp
ACTIVE

VEMBER
ATDVE

’ D&ﬂ“n

/4ss Warker s22/ : DELETE
< 1 : Warker 0n
2 i Marker 0ff
31 Aorsal Marker
1 ¢ Pelta Narker
3¢ Fived Marker on/Qff .
b+ 1/Delta Marker On/0ff !
"¢ {ounter On
$ ¢ (ounter Res | kHz
9 1 (ounter Res 104 H? |
14 ¢ Vounter Res 1# H2

Tue Nar 24 14:26:29 1690 (i VB!

1 ¢ Counter Res 1 Hz DELETE

2 : Frequency/Marker Uounter )

3¢ Counter 0(f
41 Signal Track on/0ff INITIAL
51 x o8 Dosn Mode RP
6 : UB DL“"
T i dB Down Lefr

¢ ¢ dB Down Righr

9 ¢ Relative/sbsojutel/dbsofutel
8 : Reference Marger ictive

1 : Reference Marker -> Peak

24 11:26:57 (992 CHG MENL

/33¢  USER s33/ GROP
SFL s P MIIE
SF2 : [

+ SF3 : 48 Down ! D8R
SFd ¢ ACTIVE
NE o
SE6 = i R
SET : :

11 : Counter Res [ Hz DELETE

12 & Frequency/Marker (ounter
13 1 Counter OFf e

14 ¢ Signal Irack 0n/0ff ; INITIAL
{3 ¢ x dB Down Mode ; RUP

- 16 : da Do'n | cevrveseseinavenn
17 : dB Down Left | Al
1§ : dB Down Right | INITIAL
19 1 Relative/Absolutet/Absolute2 [ e
20 : Reference Marker Active RETURN

21 ¢ Reference Marker -» Peak !

o
=~
o]
[
(2}
[ hmiadadals]
m
4
poer}
m
P
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DEFINE
® Press | SHIFT || USER

---------- b |
' GROUP ! .
I ACTIVE !
| F o

Then use the panel keys or step
keys to select the softkey group to
modify.
In the example at left, | USER

is selected.

@ Use the data knob to set the arrow

(—) at the menu space to modify.

MEMBER ! .
t
i

]
]
@ Press | ACTIVE

Then use the panel keys, step
keys, or data knob to select the
softkey member to add.

In the example at left, MARKER
ON dB DOWN is selected.

I
[
]

J
to make the replacement or

addition.

Note: Softkey members marked
with three asterisks (™)
cannot be replaced or
altered.
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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 to initialize the memory card and how to save or recall custom menus
defined with the USER DEFINE key. Refer to Section 5.6 for more information about other uses

for the memory card.

(1) External View of the Memory Card

Front surface

~

ADVANTEST. |

ADVANTEST CORPORATION

Ai MEMORY CARD
/ )

L Insert direction

Rear surface

Battery hoider

— Protection switch

Production No.
Month when produced
1 through 9 (January to September)
X (Octorber)
Y {November)
Z {December)
The tast digit of the year
Meomesy capacity

Figure 5.5-1

External View of the Memory Card
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5.5 Memory Card Functions

(2) Inserting and Removing the Memory Card

Drive lamp

Eject button

ASAuway

e
1S3ALNVAGY

QUVd AHOWIN y

Protection switch

4
Y

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 eject button while the lamp is lit 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 initialization 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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MEM CD
_________ A
® pPress [SHIFT|| 4 |! CcARD !
: FORMAT {
| WO U -

The following screen appears:

REF 8.7 JBa

Tue Mar 24 11:28:08 99 D LD

ATT 10 4B Awrite B_tiank

1948/

N TRM

Do vou realiy want to
a1t1alize emory Card?

to initialize the card.

to cancel the operation and return to the previcus menu.

@ When initialization is complete, the message "Memory Card inttialized“ appears as shown
below. If the message “Memory Card Failure” or “Protection Switch ON” appears, make
sure the protection switch is OFF and try again.
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Tue Mar 24 9:3%:33 1992 ORD 172

REF ¢.1 dBm ATT 18 4B

19dB/

Memory Card
nitialized

4_write Bblank

TENTER 4,130 GHz

SPaN ¥ 3 fHz

Figure 5.5-3 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

SSHIFT

The user-dsfined 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 39 on a 32Kb card or channel 79 on a 128Kb card contains data, it will be
erased when the channel is overwritten. 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 Meru
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 | SHIFT 4

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 5.6). 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 battery, or when copying the back-up
memory to other R3265A/3271A analyzers.

@ Insert the memory card into the analyzer.

@ Press|SHIFT || 4 STORE

The following message appears:
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Tue Mar 24 11:28:43 1992 CORD 272
REF ¢.% dBe ATT U dB awrite B blank
18dB/ CONFIRN
e
P
s B
store Backup data? t
RBY e e
3 MHz
apr ‘ : e
130 as ,
TENTER 4,152 GHz SPAN 3.34 (Hz

A
Press | CONFIRM | to store the back-up memory on the card.
i |
| e 4
| ettt i
Press | CANCEL | to quit and return to the preceding menu.
1 1
] 1
rmm e — e ——- -

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 I8 1029:81 1992 Tus Il _—
REF ¢.% oBa sTT 8 ds s_write Bbla
1Rd8y

Do vou reaily vant to
Tead Backup data’?

JENTER 403 GRz STAN N 3T k2

Press | CONFIRM | to read the back-up memory from the card.

e o - o
Fo———————— b
Press | CANCEL | to cancel and return to the preceding menu.
] 1
1 1
| S 4

5.5.3 How to Handle a Memory Card

(1) Back-up Battery Lifetime

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

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

For example, if KB 9206 is printed on the memory card, that means that the battery was
produced in February (month 2) of 1989 (represented by the 9). Therefore, the battery should
be replaced in February of 1994,

CAUTION

The memory card operating lifetime 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 iemove the cover.

@ Remove the old battery, and insert the new battery so that pius sign ( +) can be seen, as

shown below.

\

Battery Type CR2016

)

N

_/

Figure 5.5-4 Memory Card Battery Replacement

@ Replace the cover and its attaching screws.

CAUTION

Repiacing 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:

(3) Memory Card Handling Precautions

A09505 32Kb, SRAM card, 5 in a set
A09506 128Kh, SRAM card, 5 in a set

@® 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

Connector

Interface

Memory back-up battery
Battery Lifetime
Dimensions

Environmental conditions

Protection switch

32Kb

20-pole, 2 pcs
{(insertions/removals before failure: at least 5000)

IO bus byte
{based on the Japan Electronic Industry Promotion Association)

CR2016 {1 piece, replaceable)
5 years (if kept at normal temperature)
54 mm (width) x 86 mm {length) X 2.2 mm (thickness)

Avoid condensation

Operating temperature 0° to 40° C (32° to 104° F)
Storage temperature —20° tc 80° C (—-4° to 140° F)
Relative humidity 10% to S0%

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

e 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 avaiiable 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 IP :  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 oftf or initialized.
Channei 1 to 15 :  User-defined, and can save the following:
Setting data : 15 items per channel

Trace A and B data
Normalize data

Antenna correction table
Limit line table 1 and 2

}' 20 screens

} 5 items

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

Waveform data A/B
Antenna correction table

Normaiization data : »in various combinations

Limit line table 1/2

Loss table :

User-defined menu setup : 1 item 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 channel storage an~in.

5.6.1 Save Function

SAVE
To view a list of saved data, press l:ISH|FT RECALL

REF 9.8 dEy AT1e B irite B blank SHE 192
108/
o SHE
e I B
r AR HNE
BN 18 iz / : :
BF 19 kiiz oy benciven roppyes” 4 \K“_. Aok N
SYP 50 as o
CENTER 485, 008 Wiz -;.ﬁ:‘ .
lustrument Preser E
poLast State 4
........ NEAT RN
e L3 L

Figure 5.6-1 List of Saved 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 Datal

Status*

instrument
Last State

AL

ARTECT

Preset

3

Black-white

is saved.

when the setting condition

reversed

Normalize

[Listing the Memory Card Data]

(314 r!:QB)r»s

AB
ab
F

12

*: Symbol of status indication

‘Waveform data A/B

: Normalize A/B

:Antena correction table
:Limit line table 1/2

TP st Initialization data
Sel T ———— Condition data when
‘ power is turned OFF

—— The number of remaining items
— Protection switch (ON,QFF)
| A The number of items in the table

L‘ The number of remaining items Trace

— The number of remaining bytes

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

SAVE
qSHIFT | { RECALL

A
SAVE ' Press this softkey to save the current setting in the selected channei.
[}
t

r. __________ -
1
fommmmmmmae -
| CHANNEL |  Press this softkey to view in detail the contents of the selected channel.
! LIST !
}. __________ -4
|
| ittt )
! SAVE ' Press this softkey to enter a title for the data in the selected channel as
! TITLE ' described below.
__________ -
'
R -
| WRITE : Press this softkey to write-protect the selected channel.
! PROTECT |
*. __________ o
1
e .
' SAVE | Press this softkey to select the type of data tc be saved.
OTEM
}.__.....v ______ -
|
R -
PNEXTMENU e
) t
L____l _____ a
| it B
! DEFAULT | Press this softkey to reset channel IP to the factory default settings.
X SET :
}. __________ -t
|
O <
! DELETE | Press this softkey to delete the data in the selected channel.
e ;
1
e ettt A
! PREV MENU | Press this softkey to return to the previous menu.
i i
t [}
| SRR -

Use the items in the save menu to save data to the back-up memory or to the memory card.
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(3) Saving Data
SAVE
%HIFT | —3 | RECALL

r b

! SAVE , Press this softkey to save the current settings in the selected channel.
i [}

] 1

L

is saved in the selected channel.

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

t
To reset the initialization data to the factory default settings, press SET E

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 aiready in that channei. To protect saved data,
turn on write protection for that channeil.

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.

@ To save user-defined menu data,
! STORE !

press MENU E of the memory card section.

(See Section 5.5, Memory Card Function.)
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(4) Viewing Data in Selected Channels

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

SAVE
SHIFT |— | RECALL J|

D if any data has been loaded

CINTER 4150 Gz

CENTER 1,150 GHz

SFAN £.30 GHz -E
31 3 WHz -F
VB 3 MHz e
STP 134 us °F

41T, id db LA
REF.LVL 4.1 dBe ot oo

2 If Softkey menu is contained

SOFT KEY MEAL

SREY NEN

'3 Ifnodataiscontained

r "
| CHANNEL |
, LIST |
bmmmmemmcae 5

1

'

1

!

)

i

]

s

)

H

1

i

1

|

]

'

t

I

I

;

I

!

!

1

'

[}

;

1

i

1]

'

i

1

]

t

'

I

!

|

1

|

I

1

I

1

1

I

1

E

I

I

|

!

i

S -

' SAVE |

' EXECUTE |

[ J

1

frmem—————— B

| DELETE X

) '

— J

Figure 6.6-3 Data in Detail

Press this softkey to save the current settings in the

selected 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 tu saved data, press the following keys:

SAVE
[DSHI FT {—3| RECALL

r b
: SAVE ! Press this softkey to save a title. Use the knob to select a character,
] i

] I

[ 9

TITLE and press the unit key to enter it. The title can be up to 30 characters
"""""" 1 long.
! re——=————e- )
! ) ) ! RETURN |
: After entering the title, press ! Lo .
' ——————————
: When entering a title in the meanory card, pre;s E SAVE E
: i EXECUTE i
|
!
|
[}
;
: Asrite B hlank  ABEL
i COEFGHTJKLMNQPQRSTUVENYT
! g 1123456789
i
I
i
|
]
1
]
]
1
|
: nstrugent fre
| Last State
1 L
| (LER
i RETIRY
i
i
[}
i
i
5 Figure 5.6-4 Entering the Title of the Saved Data
]
beemmemeene -
' CAPS | Press this softkey to use upper case letters.
! LOCKON !
o ———————- J
[}
E CDEFGHIJKLMNOPQRSTUVEXYZ
| 123456789
' CAPS ,  Press this softkey to use lower case letters.
i LOCKOFF |
r. __________ o
H
"Bocdefghijklmnoparstuvexyz
¥ g ?1)23456789
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]
I
Yo -
' MARK | Press this softkey to enter symbols or special
X I characters.
r. __________ -
t
i
|
1
: Bresiz () xe, pez>?a(\]
' Tt b edOunituses2--T
I
1
bomom - =
| SPACE . Press this softkey to enter a space.
| |
e —————-—— =l
]
=== b
| LABEL 1 Press this softkey to delete the title.
! CLEAR |
. 4
S -
i PREVMENU | Press this softkey to return to the previous menu.
I I
i 1
o m o o ———— -

(B) Protecting Saved Data

To prevent the analyzer from writing to the selected channel, press the following keys:

SAVE
%HlFT l— | RECALL

! WRITE i Set to OFF to cancel this function.
i PROTECT | Note that this function does not apply to charnel 0.

Instrument Preset JFF
Last State N
....... OFF

Led.... (QFF
JFF
: .Hl LI JFF
.Ba.... 2FF
.ab... JFF

SR TSN

|
?
!
|
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(7) Selecting the Type of item 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 channei. 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.)
After making the settings you want, return to the SAVE menu

-

'g the settings
and ress: SAVE
Préss 1 ExecuTe !

The selected items are saved.

NOTE
SAVE

The save item settings are cleared every time you press QSHIFT RECALL
and all data types are set to ON.
To cancel a particular data type, set that type to OFF (see below).
="

1

1

t

!

: TRATE { 478 /5.8

! ANTENNA ( (N)

! NORMALIZE  (OFF/GERY b /e.b)

. LINIT FFL L ) R

] Loss O D

i

}

i

! Figure 5.6-5 Selecting the Data Type to Be Saved

i

]

]

)

1

t

[}

t

1

|

1

]

]

\/
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1

¥

Fe-=memaes= e |

| TRACE . Set this OFF if no waveform data is to be saved.
: !

:. __________ -4

. ;

. ANTENNA | Set this OFF if no antenna correction table is to be
| CORR | saved.

|L. __________ o

-

| NORMALIZE |  Set this OFF if no normalization data is to be

\ CORR ,  saved.

I. __________ -

I

L -

: LIMIT i Set this OFF if no limit line data is to be saved.

! LINE '

=. __________ -

!

R -

X LOSS i Set this OFF if no loss table 1s to be saved.

' Table \

:. __________ -

1

o -

' PREV | Press this softkey to return to the previous menu.
' MENU |

| S )

(8) Initializing the Saved Data

The analyzer uses the settings saved in channel IP to initialize the analyzer when the
key is pressed. These settings remain in channel IP even after turning off the PRESET
analyzer. To return these settings to the factory defaults, press the following keys:

I -4 RET 0.0 dEe B Lee Shiak RLIST
T ey .
‘ ‘ SAE
. DECUTE
o ————————- - STnE No. : 3
| DEFAULT |
L SET |
b —— o4

CENTER 4. 158 Hz NZAR ]

199/
IR Y]

TRACE FE
Rt SNTEXNNY :
- B¥ Lz SIRNLIZE UFF
S¥P ioas iMIT PR NN
CATT, 4 dB _Us§ 'FE
REF.Lv. ¢ othe e 130 Do

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
| ittt g a
KSHIFT || ReCALL |—» | NEXT MENU !
] |
_____ ]._-__J
i DELETE |
: ! Set the cursor (—) at the channel to be deleted and
b oo - e -4 Fee——— - ——-—-
press | DELETE |
b s
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

e The list appears at the lower half of the screen. (The list does not appear if RECALL is set to

FAST.)

REF 4.8 da 9T 8 Lwrite Bblank  RECHL

@/
RECALL

RECALL e BLATE
CHANEL
LIST

REW 3 Wz

B 3 Wiz

SVP 13 as

CENTER 4. 158 Gz

{nstrument Preset
Last State

code... OFF

Lo P12 OFF

. TN JFF
JBa.... OFF

L.30... MFE

< 13, >

Figure 5.6-7  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:

If you select channel IP or 0 through 15, the data is recalied from the
analyzer’s back-up memory.

If you select channel 16 or above, the data is recalled from the memory
card.

A
! RECALL | Press this softkey to recall the selected channel.
t 1
I 1

-l

(2) Recall Data in Detail

To view detailed information about the data in a selected channel, set the cursor (—) at the

channel number and press r=----==--< T
| CHANNEL ! :
X LIST |
b m = ———--a -
RECALL
eV
| CHANNEL One of the screens shown in Figure 5.6-8 appears.
. LIST
[}

RECALL | Press this softkey to recall the data in the selected
i channel.
________ l

-
|

!

[}

-4

i

]

]

r-

l

| EXECUTE
‘.

'

F

X PREV i Press this softkey to return to the previous menu.
i |

1 1

5-80 Jan 20/84



INSTRUCTION MANUAL

5.6 Save and Recail Functions

@ When setting data is contained

TENTRR 4. 190 Gz SPAN 8,30 Gz

= 19:18

CERTER 4,150 GHz e
SPAN £.38 GHe TRACE IEE

RBY 3 WMz SNTENNA N

vy 3 \Hz NORMLIZE  QEF ¢ v
stp 130 as LIMIT 1,2 . PREY MENY
AT, 1¢ dB L08s JFF

REF.LVL 1870 Bt e ii, 1

@ When soft menu is contained

B P SOELKEY MENU 1994412425

11188
SOFT KEY MENU
PREY MENU
£38 (7200 Butes

@ When no data is contained

CENTER 4. 158 Wz P 834

ASURIES P

Figure 5.6-8 Recall Data in Detail
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(3) Selecting the Recall Data Mode

RECALL
' FAST/ !
' NORMAL !

memory )

Use this softkey to select FAST or NORMAL.
(FAST only applies to channels 0 through 9 of the internal back-up

€ When NORMAL is selected, recall data by selecting a channel from
the save/recall list and pressing

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 press r

7 (see below).

! RECALL
! EXECUTE
| S
Normal mode Fast mode
RECALL RECALL
‘ FEessssssss- a
List | Numeric key | If you press any key other
¢ | I than a numeric key, the recall
poee-dooooo - “““1 """ < mode is canceled.
. Channel |

' specification |

! RECALL !
! i
| ;

Execution

S

Execution

]

(In GPIB, give numeric key as
“KF + Numerical value one
digit” .1

FAST only applies to the internal memory. You cannot use FAST to recall data from the

memory card.

NOTE
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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 channel
(memory location). The LAST S key resets the analyzer's settings to the vaiues they had just before
the PRESET key was pressed.

5.7.1 Preset

- (1) Factory Default Settings
The PRESET key restores the factory defauit settings listed below.

Parameter R3265A (R3271A) Setting
Center frequency 4.15 GHz (13.25 GHz)
Frequency span 8.3 GHz (26.5 GHz)
Reference levei 0 dBm
Sweep time AUTO 130 ms (400 ms)
Resolution bandwidth AUTO 3 MHz
Video bandwidth AUTO 3 MHz
Input attenuator AUTO 10 dB
Trigger mode FREE RUN
Trace mode A WRITE 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

RECALL

2@ Press | SHIFT

Back-up memory data is listed.

@ Select channel IP with the cursor.

| etaiateiaiat b a1
' SAVE '
) 1
© Press) execute !
S -
Hereafter, the analyzer wiil be set to the state you defined when you press .

(3) Canceling a User-Defined Preset State

Press the following keys:

SAVE
RECALL |[! NEXT MENU |,

1 i
{ (W]

BHIFT

5.7.2 Last State

To restore the analyzer to the state it
following keys:

LAST S

SHIFT

PRESET

PRESET

DEFAULT
SET

was in just before PRESET was pressed, press the

again.

NOTE

The state when the analyzer’s power is turned OFF remains when the power is turned ON
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5.8 Calibration Function

S 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.)

B (1) Calibration Items
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 60 minutes.
2. Before using the CAL key, connect the CAL OUT output connector on the front

panel to the RF input 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.

FREQ CORR
ON/OFF

Press this softkey to execute all calibration functions except PBW. When
calibration is complete, error correction mode is set.

® Press 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 softkey 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 ! switching error.
________ -
__________ A ‘ .
IFSTEP ' Press this softkey to calibrate the IF STEP AMP error.
AMPTD !
________ -
---------- 1 . . .
RBW ! Press this softkey to calibrate the resolution bandwidth
SWITCH | switching level error.
__________ - ‘ '
LOG 1 Press this softkey to calibrate the screen vertical axis
LINEAR ! linearity at LOG 10 dB/div to 1 dB/div.
________ -
__________ 7 . - . .
AMPTD | Press this softkey to calibrate the switching error at LOG
MAG t 10 dB/div to 0.1 dB/div.
__________ 4
__________ Al

PBW | Press this softkey to calibrate the PBW (noise power
i bandwidth) at the resolution bandwidth 10 Hz to 3 MHz,

""""" < and to correct the marker noise level measurement

(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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-
| CALSIG | 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.
|
1
b
---------- h) . . .
| CALFREQ ! Press this softkey to calibrate the internal frequency referer;::;ource.
' REF '
A 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 Functions

The plofter 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 eigzht pens to plot different display elements in different
colors. You can use the panel keys while the plotter operates.

(1) Compatible Plotters

Connect the plotter to the analyzer with a GPIB cable as shown in Figure 5.9-1. Table 5.9-1
lists plotters that are compatible with the analyzer.

Table 5.9-1 Compatible Plotters

Manufacturer Plotter

ADVANTEST R9833

HP HP7470A, HP7475A, HP7440A, HP7550A

R3265A/3271A Rear Panet

Plotter rear panel

7

GPIB cable

Figure 5.9-1 Plotter Connection

CAUTION

1. Before connecting the GPIB cable, turn off the analyzer and plotter.

2. Make sure you know how to operate the plotter.
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5.9 Plotter Functions

(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 plotter type.

For example, to set the Advantest R9833 plotter to use A4 size paper (Listen only mode) in the
lateral direction, set the DIP switches as shown.

DSW1 nsw2

= ON

Q
z

Address

S=EEEEEEE
EBEE =]

Dip Switch Location

Figure 5.9-2 Example Dip Switch Setting

(3) Using the Plotter
@® Plotter Operation Window

PLOT
Press %HIFT 8

The following plotter operation window appears. You will use this window to control the
plotter, as described below.

Tue Mar 24 13:48:33 1992 PLOT 122

REF §.8 dbe A1T 1 a8 awmite b_blank
1948/ -
MARKER -z
CENTER ” ! 256023 el
: -1e. 3
PLOT WODE
25.060 MHz - _

’ g LES LT
\é: e ; i HPTT5A SANEL
# kH ' HPT448A
T . 3 I NP
gt BEQTE
MEH )
TENTER 23,808 VHz TTIPAN 1. 800 UH:

Figure 5.9-3 Plotter Operation Window
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Tue dar 2 (3:49:34 1992 PLOT vl

REF B8 dBe S1T 14 d8

¥da/ -_Tite B hiank
|
vipreg o TE
ENTER . ’ IORRY Wy o
¢ : im0
25 000 MH:z . LT MIDE

TiPE
WOE I
PR ;i 2L FRY
PEN . lren
IR Dnicture
X JATE
A ; ; Lt
i ‘ l #4755 wE
v |
b e FEN N w
e BETE
INTER 23,004 WMz TTIN 1.997 WAz
Tue Mar 34133 1) PUT
REF 0.0 dBe ATT 19 dB STite 3 b
448/ s
VIRER HE
y RN TER T
CENTER R s L
25.080 ME: - T AL
o fR
[¥:1) o
Rt
10 kHz ]
ey AvEL
TP okHz
“§0 -
Ay ———— T
[ FELI LT
Tve Mar 24 15:3tfR 12 PLT 12
REF 2.0 dRa ERASNE Nt frrte § Mk
RLTS .
VARKER ;,;EER
S ' NNTENTE
ZINTES ” -L5Y dBa .
75.000 Mz y Pt WeE
TRELE
T MDE anle -
' PPR ¢l PLOT FORM
N PEN  : L ren )
| 1 dictore -
. ToUXATE
\E: KHz o \ ) antenna o]
81 [ at linet TWTEL
e o
S¥P T T
HEY -
INTER J3. 600 WHz STV L [TH

5.9 Piotter Functions

@ Select the plotter model. Press

SHIFT 8

I 1
1 i
i TYPE '

Press the PLOTTER TYPE softkey to
move the cursor (=) down the list.

@ Select the piot mode. Press

, PLOT o ______ .
SHIFT | | 8 | ! PLOTMODE !
[} o
b em e e H

If you select table mode, also select the
table type as described in step @.

@ Select the tabie type. Press

PLOT -
SHiFT || 8 || TABLE !
] 1 .
b cemeemm s

The table key only appears if you
already selected table as the plot
mode.
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5.9 Plotter Functions

Tue Mar 24 15:31:26 1992 PLOT 272

REF 0.0 dBs ATT 10 dB A_mrite 8 blank
REY PR
. : -y 25,003 w0k SE
CINTER 4 -10.59 dBn: Py
25.000 MHz- - - “
4 & LT
ITPE R DIVISIN
T " MXOE 3l ‘
l‘ { lPW AL : LOCATION
! v
RBY '
4 kHz t -
-8y F
i1 kHz
14
3 oms

CEXTER 23.880 NH2

Tue Mar 28 15:531:39 1992 PLOT 272

REE 44 dha T 18 48 wLmite B blank
19ds/ oz
; SIE
: : 25,943 Nz )
CBATER ! T3 dba |
15.900 MHg o
"t
' i
T
Lo
1| .
- 1] ! B [ )
- : i 2 pens B
iy f \‘ 1 pens AKS 5
. o dens ORI
Si: tH § pens A RENMRA
s

TENTER 23.808 MHz

TR T TI

Tue Mar 24 15:31:31 1992 PLOT 272

RE;B;.O dBa ATT 14 dB Awite Bblank
1
| waRker | VR
o I .003 W2y O
CENTER i ~11.59 dBn 1 e
25.000 WHz - :
et
sy
1
1
.
L
Ry - \
. . 2 pictures
'E: iz : \J 4 pictores
it kHz me
ST [ '
ite

L
CENTER 25,000 NHz

j .
SPAN T.V80 WAz

5-91

® Select the plotter paper size. Press

PLOT o ____ |
SHIFT || 8 | ! PLOTFORM '
] ]
P ——- O S J
' PAPER ! .
L SiZE !
| I R — ]

Press the PAPER SIZE softkey to move

the cursor (=) down the list.

e Selecting the "A4 LARGE" enables to
plot out the data approx. 1.6 times
larger than A4 size. (Paper size is
A4)

® Select the number of pens. Press

PLOT .. .

BHFT || 8 | ! PLOTFORM !
| :

Fm—m——————- L] Lemree - <

' PEN ! .

! ]

] '

| S S — o4

Press the PEN softkey to move the
cursor (=) down the list.

@ Select the number of plots per page.
Press

| gt -
BHIFT [ | 8 | !PLOT FORM !
| :
rec--mee-owe- 1 besemmo-—o- .
' opLoT !
! DIVISION !
g o

Press the PLOT DIVISION softkey to
move the cursor (—) down the list.
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5.9 Plotter Functions

Tue Mgr 24 15:32:00 132 PUYT 22

REF ¢, dBw ATT 18 B '_¥rite 8_biank
1448/ -
GRKER X
’ FEN TR PRI
CENTER ° S1059 dBe
25 038 ¥R - b
i Foey
¢ :AN3 CVISIN
| sl [
i D8 LOCATION
' 0 1 pen
S + 2 pictures
; ; i e
REY ' . /
4 kHz - [ % I
1 , \w
L0 kHz o
SFp Vo
s » -
JENTER 25. 888 wHg IEEEN W T A TF

{Specified to be divided into two parts.)

Tue Mar 24 15:32:28 1992 PLOT 42

KF',I;BL! 2 17 18 48 ~fite B blen
i / PN
orker  OF
R » 15043 uMHe o
CENTER i -i0.59 dBa s
25.8908 MEz : -
LT
ThSsin
} : LWCATIN
PEN @ L pen
0 pictures
E: -t
31 .
N kg : oo B i«
i RECH PEUN S
: Jhorent
o cmatmnmrohaed 4 noeERRS
i oas

BN DR T

TUTER 130808 vy

(Specified to be divided into four parts.)

5-92

® Select which part of the page to plot on
next if you are making more than one

plot per page. Press

PLOT .
SHIFT || 8 |! PLOTFORM

Fo—=m—————- 9 teemm———e—— -
' LOCATION | .

I )

Cmmcmmm o= J

Press the LOCATION softkey to move
the cursor (—) down the list.

The choices differ depending on whether
you are making two or four plots per

page.

Jan 20/94



INSTRUCTION MANUAL

5.9 Piotter Functions

@ Switching the talk only output/
addressing output

Wl 22
fEE 1. doa ATT 14 dB Avrite Bblek
oreex | BB
e 33,006 Wz | 0T PLOT
PLOTYIR ADDRESS -3.06 dBn | prm———————— .
bes ' Press [SHIFT || 8 |' PLOT FORM
|
B ?;”g u] .................. S tainda 4
. Fo——=—m———e R .
Bl : { pea wcation and TALK/ .: in this
DIV 1 pictmre {| «eeresereeer : : SBquence
LOCATE : 1 ADRS 05 ! .
—————————— o

And set the talk oniy output or the

e addressing output.
CERTER 25.900 Wiz . z
4= |f the addressing output is
selected:
specify the plotter address with
the numeric, step keys and
data knob.
Also,set the plotter to the same
address.
1 2
REF 0.0 dBa TOATT 18 B Awrite 8 blank
i uARker | PR .
J 25,0 Wiz | L &= If the talk only output is
| gl B 4 selected:
5 : : R Set the plotter to the listen
B | g S Dty only mode.
o A PAPRR : A4 | LOCATION
! \ PEN i 1pen :
| . . R (‘ . : DIy i 1 pictwre 'J
j { \ LOCATE :
w8y . . / v 3 ﬁ
Wz | - - y | g
o u«: lr___._.....,,....d 7 \N R Bl @©@ Auto/Manual Selection of the Plot
sroL G TR R Position on the Page
CENTER 25.48¢ NH2 SPANT. [] ;
PLOT

Press | SHIFT 8 and set

1 LOCATE | 45 AUTO or MNL.
I AUTO/MNL !

b —m——- -

Select AUTO to consecutively plot
all positions on the page.
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5.9 Plotter Functions

@ Plotting

Press

SHIFT

8 |! pLOT
! EXECUTE

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 plotter is working. However, you cannot begin
another plot until the first one finishes. An error message appears if you attempt this, as
shown below.

Tue Mar 24 15:32:44 190 TENTRR
REF d.¢ dBam ATT 14 dB awrite 4 bl
1ede/

VIRKER
ENTER 4 13,883 Wiz
- i ERE T TS
25,080 MHe 3 “REQ 0FS

~ e q‘\"m

R

\ ‘iz REF
¥ Ve

ENTER 23,400 MHz SPAN .88 v

@ Canceling the Plot

Press

Figure 5.9-4 Plotter Error Message

SHIFT

to cancel a plot in progress.

Note that if the plotter has a built-in buffer, the data in the buffer is plotted before the
plotter stops.

5-94
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5.9 Plotter Functions

NOTE
1. Be sure to read the plotter’s instruction manual for more information.

2. 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 multiple plots on a page. For
example, the HP7470A cannot print two plots on a page.

3. If you are using an HP7475A plotter, set its DIP switch to US/A4 or US/A3 paper size.

Table 5.9-2 Plotter Pen Assignments

1-pen mode Pen 1 Frame, 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

6-pen mode Pen 1 Frame

Pen 2 Marker, characters
Pen 3 Waveform A

Pen 4 Waveform B

Pen 5 Display line

Pen 6 Window, limit line

8-pen mode Pen 1 Frame

Pen 2 Marker, characters
Pen 3 Waveform A

Pen 4 Waveform B

Pen & Display line

Pen 6 (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. If you save the trace, the label is
stored with the trace. (The label is different than a trace’s title, which arr:ears in the save/recall list.)

(1) Labeling Procedure

LABEL

® Press | SHIFT 9 | . The label window appears for you to seiect characters.

@ Label input position can be changed with the step key. When T is pressed, the
cursor moves right. When l is pressed, the cursor maves left.

@ 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 to load the charactor.
BK SP

Note1 :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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5.10 Label Function

(2) The Label Menu

To open the label menu, press

LABEL

' ON

Tue Mar 24 15:36:15 1992 LABEL
4B erite B_blank

TCAPS LOCK
N

“APS LK

JENTER 40132 (Hz SPAR 8. 3¢ (Hz

Figure 5.10-1 Label Display

OFF

| cdefzhijklmnopqrstuvwxyz§
1 §123456789 i
VT MARK ]
MARK . .
: . Press this softkey to seiect symbol characters with the knob @ .
e J
i
1
¥

BUESEE Qs - /0]
TV wdQual tye282-+1] ~
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5.10 Label Function

[Badatedels Eotulel Ealollel Bl dheal el B

Press this softkey to 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 lets you use the analyzer as a receiver.

This lets you make the following cornmon EMC measurements:

e Intensity of electric field interference (using an antenna)

¢ Voltage of the power source terminal (using a quasi-power source circuit)
e |Interfering power (using an absorption clamp)

For a detailed explanation of EMC measurements, see the "EMI/EMC Measurement System Guide
Book" available from Advantest.
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5.11 EMC Function

(M

B Tt 1
- ! e 0t
JHP] SRS * AU SN 5 & [
2 40 0 o0 430 400 e
Fm———— i ----- Measurment friguency (MHz)

Antenna Factor Correction
Use this function to correct the
antenna factor used when measuring ‘ T

-

Vim.

electric field intensity with an antenna. g = :jfr
[E— A
The analyzer calculates the correction = e
Q  ep— —- - -
factor and the level appears in dB g™ 1,47; o
[wd Z
s ==
S
g
3
Q

¥
4

D4

-
FIELDSTR |
I
!
bommommmm- Fooommmeme A Figure 5.11-1 TR1722 Antenna Factor
| ANTENNA |
: !
oo STy 1
{ .
! | DIPOLE : Press this softkey to correct the half-
! ;- __________ ' J wavelength dipole antenna factor
! . (TR1722).
1 e
E . LOGPERD | Press this softkey to correct the
! : i logarithmic cycle antenna factor
: bommmmeme - * (TR1711).
i e ettt 1
l 1 TR17203 | Press this softkey to correct the active
: : ! antenna factor (TR17203).
| S—
I b e -
! ' ANTENNA ! Press this softkey to cancet all antenna
! ! OFF ¢ factor corrections.
: L e ——— 4
I
i Note: the above-mentioned antenna corrections compensate for loss
! from a 5D2W 10 M cable.
E
; -;RJ}E&;\IX-? Press this softkey to create a custom antenna factor as
! CORR ! explained in paragraph (3), Limit Line Function, below.
'}. __________ 4
1
|
__________ ha |
. ANTCORR | Use this softkey to turn the antenna correction factor ON
1 ON/OFF | or OFF. When ON, the correction factor is added to the
'?' """""" “  current WRITE trace (units are in dBy V/m).
|
{F-[\-/E-C-O_R-R- -1: Use this softkey to turn the levei correction ON or OFF.
! ON/OFF ! This mode uses the units specified in the UNITS menu.
U VU -
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5.11 EMC Function

{2) Selecting Detection Mode

organization) specifications.

This function lets you select the detection mode defined by CISPR (an international standards

r 9

| QP | Press this softkey to use quasi peak detection. This mode uses a scale of
' | 5dB/div and a display range of 40 dB.

'. __________

i MEAN | Press this softkey to use mean vaiue detection. This mode uses a scale

! , of 5 dB/div and a display range of 40 dB.

[ 4

! PEAK i Press this softkey to use peak value detection.

i |

A — 4

| NORMAL | Press this softkey to use the analyzer's detection mode. This is the
i 1 preset setting.

becememcmae 4
t
I
pommmmm—e -
! RBW | Press this softkey to have the analyzer set the
I AUTO | optimal RBW.
R
! RBW +:\
i 200Hz |
Pomeemmm——a 4
- ' RBW |
i___?'_":'f___j See Table 5.11-1.
' RBW
i 120kHz |
pomeommeeee 4
: RBW |
' 1 MHz '
L ¥V
! RETURN ! Press this softkey to return to the previous menu.
N .
Table 5.11-1 The CISPR Specifications for RBW
Measurement Bandwidth RBW Sweep Time Setting
(6 dB bandwidth)
A |10 kHz to 150 kHz 200 Hz 1 sec per 200 Hz frequency span
B | 150 kHz to 30 MHz 9 kHz 1 sec per 10 kHz 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

5-101
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5.11 EMC Function

(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 each limit
fine. The frequency data must be in the range from 0 Hz tc 999.999 GHz, the time data
must be in the range from 0 s to 1000 s, and the level data 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 mode.

REF 67,9 doud RO aves bblenk T LT
3/

REF
278 B

RBV 12¢ kitz

¥

STP 400 as

N : WL LFRRAR wig b8 dBn

h N T L EE dod by

kS PRI Mg [RESESURT

: Jla R g D1y akwn U
Ite dddg uyg tacd ebgd
Doddedeagdn oy EE ST

Figure 5.11-2 Entering a Limit Line
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5.11 EMC Function

@ Limit Line Menu

@-1 Frequency domain data input

Forr

¥

. F-DOMAIN

i
i
' LMTLINE !

L

LEVEL

SHIFT
FREQ/LVL

LIMIT 1
ON/OFF

LIMIT 2
ON/OFF

Limit lines 1 and 2 are automatically set to ON so that data can be
entered.

Data can be scrolled with the Data knob and Step keys.

Sets the frequency data as ABS (absolute value) or REL (relative value).
If it is set as REL, the left end on the screen becomes the reference.

Sets the level data as ABS (absolute value )or REL (relative value).
If it is set as REL, the display line becomes the reference when the
display line is set to ON. When the display line is set to OFF, the
reference level becomes the reference.

Shifts the set frequency or level data.

Limit line 1/2 is switched ON or OFF,
The line will appear when switched ON.
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5.11 EMC Function

REF -124.9 ubkm T 10 aa _.oew 3 0iank
tedB/ - B

AGT
R S

\l[VT

T £ 2

fAEY
TEREL

LIVEL
SHIFT
L

JRLIS N
I/orF

\iT 2
W/OFF

PENTER 1.d4d090 Hz

Figure 5.11-3 The displayed waveform and limit line do

not match
MLOFREY
REF -19.0 JBs ER SRR Jaen Boclank

ENE-TS - - - - T B [N
Line !

SI?IFT LEVEL it
: 8 dB LIsE 2
<3

ER/REL

EEL

—_— Lo - TEREL

’ k A
S

L:lwr [ERI e
. Hz m‘,.“
| 2 — RTEN
Ry SO
Coas - - R W

INTER Lotapge iz i UL P 4

Figure 5.11-4 The displayed waveform and limit line
match

5-104

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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5.11 EMC Function
@-2 Time domain data input
- uTIL
] Fe———————— A FeTmTmemeese- i}
BHIFT —{ 3l NEXT L T-DOMAIN !
I MENU ! ! LMTLINE !

[ umiT : Limit lines 1 and 2 are automatically set to ON so that data can be
i LINE1 ' entered.
F T e 1
! blm?z ! Data can be scrolled with the Data knob and Step keys.
S 4
i TIME | Sets the time data as ABS (absolute value) or REL (relative value).
. ABS/REL _i If it is set as ABS and the delay sweep is set to ON, the delay time
poommmmm——- 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.
:
breeec—————

LEVEL Sets the level data as ABS (absolute value ) or REL (relative value).

!
|
ABS/REL ! If itis set as REL, the dispiay line becomes the reference when the
--------- 4 display line is set to ON. When the dispiay line is set to OFF, the
reference level becomes the reference.

|

|

i

]

F

i

]

]

b

i SHIFT Shifts the set time or level data.
1 TIME/LVL

13
LoLUMIT
i ON/OFF
P

1

[}

1

I

L

Limit line 1/2 is switched ON or OFF.

LIMIT 2 The line will appear when switched ON.

ON/OFF
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5.11 EMC Function
If the displayed waveform and limit line
do not match as shown in Figure 5.11-
" 5, move the vertical and horizontal
Bl v it P axes with SHIFT FREQ and SHIFT
i LEVEL, and the waveform and limit
— line match as shown in Figure 5.11-6.
) e
i
W
“‘fw g
i e
) ENIER 100.000840 YKz T g

Figure 5.11-5 The displayed waveform and limit line do

not match
1;‘
H1FT LZVEL - o
Y0 43 ;
[V
- by 231
TR

Figure 5.11-6 The displayed waveform and limit fine
match
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5.11 EMC Function
@-3 Making a limit line table
e EMC
Fommem——- “ Foemssmemsmes- e |
SHIFT 1 s F/DOMAIN ! oumit !
| LMTLINE | ' LUNE1 |
| U gy - | S e ol
uTIL
[ ndatiadt it | | hadasindti al FeoSsmes=e= hn |
SHIFT 3 |l ! NEXTMENU ' T-DOMAIN | TV
! ! ! LMTLINE | {LNE2 |
| S - -l N ey =Y o b s - «4
Yo Fan 22 15:33:23 1990 LIV LINE
REF 0.0 dBa AT 10 B asrite B_blank
oy -
ST0P
1.6000 Gz -

Freq. domain data enists,
Do you really want to delete 107

START 3.9 MKz STOP f.0d8e GHz

The message shown above appears when you try to enter time domain
data after entering frequency domain data.
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INPUT/
MODIFY

INSERT
ON/OFF

CURSOR
CHANGE

dor vay LD 15 TR 1R LIV LN
ALF £.0 dbo IR 4R s s o lank
Phdbs TR

STCP
L0000 GHz

Tige domain data enises,
T A0 reals) aant to defer- 107

AR ML ukg R

The message shown above appears when you try to enter frequency domain
data after entering time domain data.

Press | CONFIRM | to enter the data and deiete the time domain data.

Use this softkey to 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 entered is
sorted in ascending order by frequency or time.

In modifty mode, madify the frequency or level. The data is then
re-sorted.

Use this softkey to insert a line at the cursor for data entry.

Press this softkey to move the input cursor between frequency or time
and level.
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--------------------

A r
TABLE ! | CONFIRM | Press these softkeys to delete all the table’s data.
INIT N H

Press these softkeys to copy data from the limit line 1

| ! |
Z\)BPLYE . CONFIRM | table to the limit line 2 table. (The limit line 1 window
_________ 3 ‘e—ee——____4 mustbe on the screen.)
-------- a
RETURN Press this softkey to return to the previous menu and display.
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{4) Measuring the Power Source Terminal Voltage
Use a quasi-power source circuit to measure the power source terminal voitage as follows:

@ Connect the signal source to be measured (the DUT) as iliustrated in Figure 5.11-7.

Quasi-power source circuit

AC
Signal source — gg:ﬁ;
to be measured AG o R3265A/3271A
(BUD power

source | @

-0

RF input
connector

L@ﬂ

Signal cable

Caution: To avoid damaging the analyzer, remove the signa! input connector when
switching the DUT power source ON or OFF, or when connecting it to the
circuit. Otherwise, spike noise generated in the quasi-power source circuit
may damage the analyzer's mixer diode.

Figure 5.11-7 Measuring the Power Source Terminai Voltage

@ Enter the start and stop frequencies to be measured. For example, if the start frequency
is 150 kHz and the stop frequency is 10 MHz, you would press

START 1 5 0 kHz , and

stop 1 0 MHz

@ Make sure the waveform level does not vary when you increase or decrease the
attenuator by 10 dB. If 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.

Fo==sss=s== |
Press | CPL || ATT ! and use the 1 or !
‘ :
e e e e e -4
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
-
Press | SHIFT 1 1) QP N BW
] 1
i ]

The resolution bandwidth (9 kHz) and the charge and discharge constant are
automatically selectad.

Notes: 1. If the start and stop frequency are specified in muiltiple measurement regions,
the resolution bandwidth is automatically selected according to the stop
frequercy.

2. In QP mode, 5 dB/div is automatically set.

® Set the sweep time according to Table 5.11-1.

Press | CPL

SWp } and adjust the data with the 1 Jor| | | stepkeys.
]
]

The sweep time should be large (about 1000 seconds).

@ Set the marker on the screen to 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 o ____

Press |BHIFT|{| 1 |! NORMAL
]
]

to cancel.
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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.

r al
! YEAR | Press this soitkey to enter the year. Use the numeric keypad to enter
: | the last two digits of the year.
:. __________ -l
t
|
pem———————— =
' MONTH | Press this softkey to enter the month. Use the numeric keypad to enter
\ . avalue from 1 to 12 (January = 1, December = 12).

__________ -+
{
' DAY ! Press this softkey to enter the date. Use the numeric keypad to enter a
! | value from 1 to 31.
i. __________ -4
[}
R -
. HOUR . Press this softkey to enter the hour. Use the numeric keypad to enter a
' ! value from 0 to 23.
l. __________ -
i
R -
X MIN : Prass this softkey to enter the minute. Use the numeric keypad to enter
! ,  avalue from 0 to 59.
',. __________ o
b

---------- A
| SECADJ | Press this softkey to zero the seconds while the clock is running. If the
! : clock reads from 0 to 29 seconds. it resets to 0 seconds. If the clock
!’ ---------- - reads from 30 to 59 seconds, it resets to 0 seconds and adds a minute.
II
R -
| ON(1/2/3) |}  Use this softkey to seiect a display format:
' /OFF X OFF : the date is not displayed
bemmmmmm——- - ON1 . uses the format Mon Jan 1 02:10:00 13990

ON 2 : uses the format Mon Jan 1 02:10. 1230
ON 3 : uses the format Mon Jan 1 1990
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5.13 Utility Function

e 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 value. :

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 Utility Function

(1) OBW and ADJ Measurements

Fed ¥er 3 12108 WD UTIL

77 28 dB Luier 8 blank

REF 3.1 dB»
L0dB/

EA RN
33 xHz
(1999930 iz

JitilE
1 SF/BS
Dl

PIMNT

1
KPH

TINDER ST0 SPAN 380 kHz

FRREY WMz

t-id Tod Mo 23 (1460031992 CHLTS
AL f5a BRI SV B R
MR - - 3 R
S OWSRKER gn
: xHz
_ MXR LRI AR
L2502 xHe
FI\ED MR
iR
VR
§\1ﬁ

SPAIN AR E hkz

Waveform to Determine the
osw

Figure 5.13-1
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(2) Utility Menu
Press SHIFT 3 to open the utility menu.

UTIL

ELisE

"
OBW H Press this softkey to enter the OBW percentage form 10.0% to 99.8%.
]
1
-

The analyzer then calculates the occupied bandwidth of the signal
centered on the screen, and displays the resuit in Hz. It also displays
the center frequency, and places markers on the upper and lower limits
of the waveform’s OBW.

In the window sweep operation, the measurement can be performed
within the window screen only.

>

DJSETUP | Use this softkey to set the channel spacing (CH SP) and the bandwidth
HSP/BS | (BS) for an adjacent channel leak power measurement. Select CH SP to
""""" - set the channel spacing with the numeric keypad. Select BS to set the
bandwidth with the numeric keypad.

(a)

ADJ ' Press this softkey to calculate the upper and lower adjacent channel
! leak power. Before pressing this softkey, you must enter the channel
.......... 4 i

spacing and bandwidth with E ADISETUP E (described above),
y CHSP/BS |

| S —— o
and place the active normal marker 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
adjacent channel frequency.

In the window sweep operation, the measurement can be performed
within the window screen only.

-
ADIJ : 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

Prm———————— -
i

i ADJSETUP , above. The marker appears on the graph, and the
i CHSP/BS |

analyzer displays the leak power of the channei it's placed on.

In the window sweep operation, the measurement can be performed
within the window screen only.
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| ADJ GRAPH | Press this softkey to remove the ADJ GRAPH from th.c display.
: OFF '
t. __________ -
i
S .
' PEAK | Press this softkey to place the active marker on the signai peak.
! ' This is helpful for marking the carrier frequency signal before the ADJ
IP ------- - POINT measurement.
e 2
| NEXT MENU |
| |
L----I-__-.J
ADJ2 Press this softkey to calculate the adjacent channel leak power of the

|

i

| centered signal two channels above and below the center frequency.
i

The analyzer's ADJ 2 calculation 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

-

__________ -
|

! ADJSETUP ! .
I CHSP/BS |

The analyzer then measures the power in the upper (PU) and lower
(PL) adjacent channets. {The channel bandwidths are determined by the

CH SP setting you made with 7~ --"777"~"7 )
9y | ADJSETUP |

! CHSP/BS

displays the resuits on the screen labeled UP and LOW. A marker
appears at each channel frequency.

In the window sweep operation, the window width is calculated as a BS.
{The BS that is set to ADT SETUP is not used.)

When starting the measurement, the window is automatically 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 ADJ
SETUP softkey.

2. After the ADJ 2 calculation is complete, the span changes to three
times the channel spacing.
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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 1992 D0 1/2
REF,E!.B dBe 5TT 19 dB 4_wT1te B bla
10487

CNATE

START ¢ Hz STOP 38d.0 VHz

Figure 5.14-1 Initial Screen of the Measurement Window
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! LOCATE
: X/Y position using the step keys or the knob. The X coordinate must be from
pomm—————— -+ 0to 700, and the Y coordinate must be from 0 to 400.
' (The center position (X) can be set using numeric keys.)
:
t
]
:
! 400
:
[} cesensonn
E Y
: |
' o—X
}
|
I
I
: .....................
|
1
! 0
: 0 700
:
[}
i
---------- a
I WD0 A I Press this softkey to set the window's width (£ X) and length (AY) using
X Xy ,  the step keys or the knob. (The X axis width can be set using numeric
bomo—mmmm- < keys.)
:
:
!
i 400
a | |
: CET !
| o
[} Do
' -
f . fy
i :
1 B
! :
! : :
i 0 AX )
[}
! 0 700
|
|
i
---------- A
| sSwpP ,  Use this softkey to turn sweeping within the window on and off. Select WDO
| NORM/WDO | to sweep within the window.
"""""" < Select NORM to sweep over the entire span.

5-118 Jan 20/94



INSTRUCTION MANUAL
5.14 Measurement Window Function
]
1
l¥
| ABSOLUTE | Press this suftkey to set the window size using absolute start and stop
! DATA | frequencies and upper and lower amplitude levels.
pommoommme- 1
! i
. FemEssssses .
! { MEASWDO | Press this softkey to set the start frequency using the step
' ! START | keys or the knob.
. pomememe——e 4
E | MEASWDO | Press this softkey to set the stop frequency using the step
: ' STOP | keys or the knob.
bommmmmeme 4

E { MEASWDO | Press this softkey to set the upper level using the step keys
: ' UPPER | or the knob.
T ke me 4
! | MEASWDO ;| Press this softkey 1o set the lower level using the step keys
' i\  LOWER | orthe knob.
: U S -
!
]
|
i
! 400
! swevesessenees JPPER
: :
1
]
)
I
]
I
:
et Lt LOWER
] N N
|
! START STOP
! 0
I
: 0 700
;
k

---------- b
! MEASWDO | Press this softkey to remove the window from the display and cancel the
! OFF ' sweep within the window.
| L ol
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(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 windaw.

MW

Press l:EHIFT 0 and ! SwWp , to select MDQ.
' NORM/MDO

I
!
T -

Cancael this function by setting MDO to NORM.

Alternatively, you can press the following keys:

| SWEEP | !
, MODE - SWP :

Press | menu

Tug Mar 23 16217191990 W0 42
REF -2¢.8 dBa STT 18 dE i_view B_bla
Hdg/

REF : ‘ -
-23.9 dBk i v

START ¢ Hz STOP 589.¢ WKz

Figure 5.14-2 Partial Sweep Within a Window

® Peak Search within Window

Same as MIN search and continuous peak search
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NEXT Peak Search within Window

Same as RIGHT, LEFT, MAXYMIN, and MIN
X dB down within Window

Same as LEFT, RIGHT and continuous down
Power Measurement

Calculates the measurement 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
- N
/—_“g—\
GO UPPER side NG LOWER side NG
GPIB command Contents

CMA Judges the trace A.

CMB Judges the trace B.
CM? Read out judgment resuit
When result = GO : 1
When result = NG : 0
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5.15 Printer Output

The R3265A/3271A analyzer can output the screen display to the printer.
Table 5.15-1 Usable Printer

Maker Printer

Hewlett-Packard, Co. HP2225AJ

(1) Connecting to printer

The R3265A/3271A and the printer are connected using a GP!B cable between each GPIB
connector.

R3265A/3271A Rear panel

£ HP2225AJ Rear panel
‘l 1 N
I _ -
=4 e
_— GPIB cable k

Figure 5.15-1 R3265A/3271A and VPrinter Connection Diagram
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{(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.

HP2225A4 Rear panel

| >
. - Z&%ii\\\ |

o ‘
! (i) For TALK output, the printer is set to the "Listen Only” mode. |

TN

| .

| — |
| RN IR %
| o BELER | |
} AS A4 A3 A2 M {‘

(ii) For ADRS 01 output, the printer address is set to "01".

|  SRQEN
‘ "~ LISTEN ALWAYS

.ﬁr-ﬂ._,,_...,—.—
i

11“1" g
§§§§§§L‘

‘
|
I
|
|
! A5 A4 A3 A2 Al

Figure 5.15-2 DIP Switch for Address Setting
CAUTION

1. For details of the GPIB, refer 10 sections 6.1 and 6.2.
2. The printer operation is explained in the printer instruction manual.
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(3) Output setting menu for printer

OPTION I

The condition setting screen required for the

|
—i  PRINTER printer output will be displayed.

DENSITY
LOW/HIGH

TALK/

Selects the printing precision.

LOW : Print with 96 X 96 dots. (Normal size)
HIGH : Print with 192 X 192 dots. (Half 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 every 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 rmode), be sure to set the
printer side to the LISTEN ONLY mode. For outputting 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 output
REF ¢.90 dBm ATT 10 dB A_write B_blank
10dB/ - +
' RS MARKER
i Lo el 857 kHz
M§§7 KHz j ! ’ -2.33 dBm
;‘ - + ,‘ - ‘A B S . 5
RBW 3 Mz . M o .
VBW 3 MHz e e ey by BT T T R AT
SWP 350 ms

-4

o]
T2~ 1 0 U 4 B
“s e ee ee as ve e

ENTER & Hz

$57 -2.53
-2431.3 -7.28
25.7 -7.19
-79.7 MHz -72.41 dBnm
S$¢.9Y MHz -72.19 dBn

Figure 5.15-3 Printing Precision Set at LOW (Normai Size)

REF 8.0 da AT 16 8 Arite B_blank
188/ p i

i Cm e A '.' ‘EL WI’K

e vhooE 837 Kz

L R e T -2.5% dha!

07 i : P . B e -

[BE R ! |

§37 khz 1.3 1
-24.3 NHz -1.34 dba S
23,7 Wz -7.34 dba o
-73.7 NHz -71.6b dba S
§0.9 Wiz -76.84 dBa i

Figure 5.15-4 Printing Precision Set at HIGH (Halif Size)

5-125

Jan 20/94




5.16 Power Measurement Functions

5.16 Power Measurement Functions

Measurement of power of this unit includes the fcllowing functions:

& Measurement of average power (AVG. POWER)
® Measurement of average power density (dBm/Hz)
& Measurement of total power (TOTAL POWER)

(1) Measurement of average power

R MEAS
REF -38.4 ¢32 ERRENE BN Y:] Lerite foolenk
LAdB/

LN

vy PORER
8/t
-36.31 dBa

vy PNES
Borr

T PR

iy
\

i RETLRN

CENTER LR, 028880 uHz SPAN @ K>

Figure 5.16-1 Average Power Measurement

The average power measurement is used to calcuiate 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 caiculate 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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(2) Measurement of average power density

NOISE/MHz
REF -43.9 dBa ATT 14 dB A_write B_blank

14¢8/ ;
\vG pouEg | | B
it

KR -137.12 dBafiz . g
10.98 ns Buiite

1
CENTER S84, 000800 NHz SPAN ¥ Hz

Figure 6.16-2 Average Power Density Measurement

The average power density measurement is used to calculate the power density in the
specified bandwidth for the power measureament 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 [ EACH Yoo T K

' EACH ! ! !

BHIFT > 7 > TEM > PBW
| Yy -, | S — -
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PRR MEAS
REF -9.6 dBm 1T 18 dB Lsrite B_blank
18dB/ WG
TOTAL POWER e
g B
-19.79 dBu G POFIR
N
TITAL PR
o/or
IREE L T
RBY . I ; ‘ o
3 kHz d I
YRYE : R | .
3 kHz o RETURY
310 ms

CENTER 88d.0600 WHz SPAN 288,90 kHz
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(4) Menu for power measurement function

UTIL : :
SHIFT |—-{ 3 | NEXT MENU i
| A — (-___J
..... Voo,
! POWER |
: MEAS :
L mmma = meo-- 1
pommm e 1
' AVG i Sets the value of average number of times.
! TIMES | The average number of times can be set in the range of
pomommmme—- * 1 to 1000.
|

.
AVG POWER | The average power measurement mode is started by
ON/OFF | turning the AVE POWER on. The number of count and
""""""" * the average power value are displayed on the upper right
of the screen whenever the sweep is completed. The
display line is displayed in the level corresponding to the
average power value.
The measurement mode is ended by turning the AVG
POWER off.

. e - —— -

! TOTAL PWR | When ON is selected, the total power measurement
! ON/OFF | mode starts. The number of counts and the total power
- e it 4 value are displayed on the upper right of the screen

whenever the sweep is completed. The display line is
displayed in the levei 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
turned on, measurement is performed in the
frequency range of the window.

® After the average time has been completed
(e.g. 10/10), the movement average mode is set and
the measurement continues.

e If a frequency, level, average number of times, or
window setting is changed during the measurement,
the count will be reset and the measurement will 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.

5-129 Jan 20/94



AT S NI Y IHARANUML

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  r=-=-=----- I ettt 1
1 ! 1 ]
Press the keys in the order | SHIFT | | 3 | NEXT MENU 1| PSEVER |
L 1 AS [
P g -4 L, -
:—---;;/-é"--': ENTER Fo—-———=—eo—- 1
i ' ' AVG POWER !
ooTMeS YL 1|, ] O |, | Hz | thentunthe E ON/OFF i ON.
e cccce oo — -4 P, d4

@ The average power measurement can also 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

(@) After turning the average power measurement mode on in procedure O, set the
measuring window to ON.

P ———— k] MW Fr=~=—=——- B
i AVG POWER | . LOCATE |

Set the E ON/OFF Eto ON, press the t:éHlFT . 0 |, and i /Y i to
L g, <4 | S U S . o

locate the center position of the measuring window, then press the ! wbo 4 to
DXy
| S, o

s

4 PORER
B orr
T PR

‘VW

L -15.2 Ba -

CENTER S 08800 H: PAN @ kg

Figure 5.18-3 Average Power Measurement
in Measuring Window
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(b) After turning the average power measurement mode on in procedure @, set the dBm/Hz
of the marker to ON.

-----------------

___________ -
]
|

I
|
Setthe: ON/OFF | 10 ON. then press ON 1 X Hz

on.

L H ity !

Press the keys in the order [%HIFT | 3 | VNEXT MENU ! 1 PSZVAESR '

i [ |

L et B R R e o
Focmmme———— = ENTER formm——————— 1
' AVG ' , TOTAL PWR |
] ' | |
L L T -t lmmmrcn = <

¢ 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.
{ TOTAL PWR i = {LOCATE !
TOTAL PWR LOCAT
i 1 ! I
Setthe | " pyopr 110 ON, press the SHIFT |, | 0 |, and DXyt
Lecmc e e—a—— 4 | -+
:‘ """"" a
locate the center position for the measuring window, then press the ;WD)C()NA ! to

adjust the measuring window width.
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{6) GPIB remote programming

GPIB command

Contents

PWTM Setting of AVG times (1 to 1000 times)

PWTM? Read out data of AVG times.

PWAVG ON AVG POWER ON

PWAVG OFF AVG POWER OFF

PWAVG? Read out AVG POWER measurement data.
PWTOTAL ON TOTAL POWER CON

PWTOTAL OFF TOTAL POWER OFF

PWTOTAL? Read out TOTAL POWER measurement data.

HDO Header OFF

HD1 Header ON (at execution of PWAVG? or PWTOTAL?)

PWB <« atdBm
PWM « at dBmV
PWU « at dBuV
PWE « at dBuVemf
PWP <« at 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 to 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.)

e Status byte (S)

bit 7 6 5 4 3 2 1 0
1 1 1 bitz = SWEEP END (S=4)
bit3 = AVG END (S=8)
it6 = SR N S=854
S =68 (SWEEP END, SRQ ON) bits = SRQ O (S=64)
S=72 (AVG END, SRQ ON)
e Counter display (in SWEEP END)
1/5 2/5 3/5 4/5 55 5/5 5/5 e e
T
S=68 S=68 S=68 S=68 S=72 S=68 S=68
S=68
wait wait wait wait data read data read data read

While the average power (AVG POWER) or total power (TOTAL POWER) is being
measured, take care to reset the AVG times when the CENTER. SPAN, REF LEVEL,
window, or other settings have been changed.
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Example: Measure AVG POWER in window to read data.

Example of programming for HP300 series (GPIB address = 8)

10 Aend=0

20 QUTPUT 708;"S0"

30 OUTPUT 708;"CF100MZ SP10OMZ"
40 OUTPUT 708;"WDXSMZ WLX100MZ"
50 OUTPUT 708;"HDO PWAVG?"

60 QUTPUT 708;"PWTM 5ENT"

70 OUTPUT 708;"PWAVG ON"

80 ON INTR 7 GOTO Srqint

90 Wloop:!

100 ENABLE INTR 7;2

110 GOTO Wloop

120 !

130 Srqint:

140 S=SPOLL(708)

150 IF BIT(S,3)=1 THEN Aend=1
160 IF BIT(S,2)=1 THEN GOSUB Avgout
170 GOTO Wioop

180 !

190 Avgout: |

200 If Aend=0 THEN RETURN

210 ENTER 708;A

220 PRINT A

230 RETURN

240 !

250 END

Explanation of program

10 Clear AVG END flag.

20 Set to SRQ interrupt output mode.

30 Center frequency=100MHz, span=10MHz

40 Window width=5MHz, window center=100MHz

50 Specify header OFF and output data to AVG data.
60 Set AVG time to Stimes

70 AVG POWER ON

80 Specify position to jump on occurrence of SRQ interrupt.
g0 Wait for SRQ interrupt (loop).

130 Jump with SRQ interrupt.

140 Execute serial pole.

150 Turn AVG END flag ON if AVG END (bit 3=1).

160 Read out data if SWEEP END (bit 2=1).

210 Read AVG data.
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O When measuring the average power density, change the 50th line as follows:

50 OUTPUT 708;"HDO NI 1Hz NIM,ML?"

Explanation of program

50 Turn header OFF, dBm/Hz ON, and specify output data to marker level

O When measuring the total power, change the 50th and 70th !ine as follows:

50 OUTPUT 708;"HDO PWTOTAL?"
70 OUTPUT 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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5.17 Tracking Generator Functions (R3365A/3371A only)

TG PTR

TG 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.

s s - h]
TG ] MAG t——  Press this key to set the amplitude
! : measurement mode using the tracking
bommmmmo - 4 generator.
b
! OQUTPUT | Press this key to execute the setting mode for TG output levei.
I LEVEL | The TG output level is available for the range "0 dB to - 30 dB".
. e 4
S —— -
| PREV MENU |  Return to the previous menu.
3 :
| U g -4
TG —2= POWER |———  Press this key to set the power sweep
i SWEEP | mode using the tracking generator.
| L o
l'"“l """ |
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
:. __________ - dB".
i
e ——— ]
i STOP | or STOP Press this key to set the stop level for power
' LEVEL | sweep is available for the range "0 dB to - 30
bomomomom-- - ds".
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|

P e g e e e = i . - - S " o= o A e ma - AR = e - - mn e as = - - = ——

ON/OFF

e ———— ———

Press this key to set the SWEEP TiIME 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 MKR |
EXECUTE |

___________ 1
1

PxdB CONT |
ON/OFF |

Use this key to display/delete 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 reference
line.

The OFFSET is available for the range " — 100 dB to
+100 dB".

The initial value is "0".

Return to the previous menu.

Press this key to 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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--------- a
TG «m», THROUGH }—  Press this key to open the menu for setting
: CORRECT | through correction. »

THRU CORR ; Press this key to execute through correction. After execution the

-y

- E)EECE}T_E_J &',.,'ﬁ[,'ééﬁ]{ 1 mode (next key) will go ON.
' 1 ON/OFF ,‘
e mme—mee | . 4
THRU CORR | i Use this key to switch the through correction mode ON/OFF,
ON/OFF J: However, ' THRU CORR | 1 If the has not been executed
''''''''''' | EXEC |
I l

beforehand then the ‘through correction’ mode can not go ON.

- - —— - — -

| PREV MENU | Return to the previous menu.
I i
i ]

,.
]
[}
[}
1
]
[}
1
]
]
|
!
%

s . 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.
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TG - CAL ! Press this key to open the calibration menu.
I §
e m B
' LEVEL | Press this key to measure the TG output fevel error and calibrate it.
\ CAL | (level calibration)
___________ d
'
bommm—m—mmae .
| PWRLIN | Press this key to measure the TG output level linearity in current
I CAL i frequency by power sweep mode and calibrate it. (power linearity
fmmmmmmmm e 4 calibration)
1
i
---------- hi
! LEVEL CAL ! Use this key to 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 use" which is
£ ON/OFF | obtained during power linearity calibration operation.
prmmmmmmem o4
i
p=mm—m—————— 1
' FREQ . Press this key to make a fine adjustment automatically for D/A of
: CAL ! VCXO in ali RBW.
:L ___________ o4
' ___________ - N
| FREQ AUTO | TG FREQ CAL is executed autmatically when the FREQ AUTO is on.
! ON/OFF | (RBW = 300Hz)
Ik ___________ P
J— :
; PREV MENU | Return to the pravious menu.
i }
reTessssSsssE- T
TG 2 TG OFF | Press this key to cancel the tracking generator.
3 1
i 1
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 comptitar having no GPIB interface can also offer a simple
measurement system, using the serial I/O function (RS-232C interface).

Remote control which is normally carried out,using the GPIB interface, can also be obtained, using the
serial I/0 function (RS-232C interface).

(1)  Compatibility with the GPIB remote controi codes:
The control codes which can be used by the seriat /O function are identical to the GPIB
codes of the R3265A/3271A, excluding some of the codes/functions 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 to the Talker request is compatible.
o The output format is also compatible.

2. See Subsection 5.18.5 of this manual "Difference from the GPIB Remote
Programming".
e Different from the R3265A/3271A GPIB codes in some points.

(2) Functions which can externally be controiled
— The following functions can be controlled with the serial 1/O:

Measurement condition setting: Conditions entry through panel key operation
Set states output: Set states and data call

IO of measurement data: Screen trace data write-in and read-out

® & 0 ©

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.
® 19200 bps
@ 9600 «Default
@ 4800
@ 2400
® 1200
® 600
(2) Data length: The following two modes can be selected.
@® 7-bit  «Default
@  8-bit
(3) Stupbit: The following three modes can be selected.
® 1 Dbit «Default T
@ 1.5bit
@ 2hbit
(4) Panty bit: The following three modes can be selected.
@® None «Defauit
@ Odd parity
@  Even parity
(6) Communication: Semi-double type
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(6)

(7)

(8)

(9)

@
@
ey
@
®

Data fiow control:

Hard Wired handshake

The handshake type of the communication with the
controller is specified. The following two modes can be
selected according to the controller communication port
function.

«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 R3265A/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.

Characters between transmiting interval:  When transmitting data from the R3265A/3271A,

0 «-Default

1.0 milli sec.
2.5 milli sec.
4.0 milli sec.
5.5 milli sec.

Communication procedure:

Transfer error control:

a time interval can be set between characters so
as to reduce the load at the controller. The
following five modes can be selected.

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".)

No transfer error control is executed in the
R3265A/3271A. If necessary, carry out the control with
the controller.
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(10)

Communication port opening:

The R3265A/3271A ports are opened when power is
turned ON. The parameters required for communication
are held in memory. The port is opened 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.
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5.18.2 Connection

(1)  Connection with the Controller

Use the RS-232C cable for connecting the R3265A/3271A with the controlier.

RS-232C cable

R3265A/3271A
Personal Computer
Connector Devices Connector
connected
R3265A | (Rear panel)
Serial I/0O connector HP200/300 Different connectors are
R3271A series required depending which
device is used.
IBM AT See the corresponding
PS2 operations manual.

PC g801

{

Figure 5.18-1 Personal Computer Connection
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5.18 Serial 1/Q Function

NI
@;
®i

//’@Ew@
Serial I/0 ®@ ®
00edle=
566 D)
1 |

=1

Serial /0 (R3265A/3271A Rear Panel)

Figure 5.18-2 RS-232C Communication Port

This section describes the connection with the controller (such as a personal computer) for
using the serial I’0O. 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) > (RXC) BB 3
3 BB (RXD) =< (TXD) BA 2
4 CA (RTS) i (DCD) CF 8
8 CF (DCD) < (RTS) CA 4
5 CB (CTS) - (DTR) CD 20
6 CC (DSR) g — > (CTS) CB 5
20 CD (DTR) > (DSR) CC 6
7 AB {(GND) (GND) AB 7

Figure 5.18-3 Cable Connection
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Table 5.18-1 Serial Input/QOutput Interface Signal Names

Signal direction

Pin .
Signal name Contents
number R3265A  External
/3271A
1 Ground FG Frame ground
Used as protection
2 Transmit Data | TXD ——i Sending data
3 Recsive Data RXD e Receiving data
Sending request signal to
4 Request to external device. Permit to
Send RTS RS- receive at "High" level,
prohibition to recsive at "Low"
level.

Sending clear signal from

5 Clear to Send |CTS - —e external device, Permit to send
at "High" level, prohibition to
send at "Low" level.

6 Data Set Ready | DSR N.C.
7 Signal Ground | SG 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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5.18.3 Communication Port Setting

(1)

Explanation on the Communication Port Setting Menu

Specify the RS-232C communication parameters through the window screen.

The window screen appears for communication port
setting with various parameters.

' BAUD ! Specifies the transfer speed (baud rate).

' ! See Figure 5.18-5 .

}- __________ -

pomem—————— 2

| DATA | Specities the data length.

| LENGTH | See Figure 5.18-6 .

Feemmmm———e 4

b b

 STOP | Specifies the stop bit length.

| BIT | See Figure 5.18-7 .

}. __________ ]

b b

| PARITY i Specifies the parity bit type.

| ! See Figure 5.18-8 .

}. __________ -

fommm—— - “

| FLOW ! Specifies the data flow control.

ICONTROL | See Figure 5.18-9 .

| SO 4

prerem————— ]

' DEV SW :

| MAIN/CONT |

F __________ -

pommmm - -

'NEXT MENU | Menu 2 appears.

} | See Figure 5.18-10 .

Lommmmmmoe- 4
bmmmmmmmmmma
| INTERVAL | Specifies the transmission time interval between characters
i | transmitted from the R3265A/3271A. See Figure 5.18-10 .
};_-____-___J
1 OPEN ! Indicates that the communication port is Open when the
X , frame is on the screen. The Closed stage can be
bosmommm==- ¢ switched to the Open state.
! See Figure 5.18-11 .
v
' CLOSE ! Indicates that the communication port is in the Closed
' | state when the frame is on the screen. The Open state

can be switched to the Closed state. See Figure 5.18-12
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(2) Screen Disply Examples

® Option select menu

[
SHIFT}{ ©
Then the option select menu illustrated in Figure 5.18-4 will appear

Press the are pressed in this sequence.

P12
REF 4.9 dBs 417 18 db Awrite B_blank
1448/

PRINTER

3 WHz

By

a8 o T
130 s

JENTER 4,030 tHz SPAN 838 GHz

Figure 5.18-4 Option Select Menu

@ Baud rate setting screen

Press the ?HIFE_J 7 in this sequence.

Then the menu illustrated in Figure 5.18-5 will appear.

$-17 112
REF €.1 dBa S17 18 48 seite Bblank
4 L— D
1448/ e ——"1
‘ DATA
Yo
l S0P

arrow —> to set a different value for the

/{ Pressing the soft key @ moves the
Baud rate.

Y

Yz B 1209 bps

2400 bps o
R ‘ igih bps
st * 964 bos || B e
130 us M bps

CENTER 4.138 ZHz PN ILTE 'Hz_

Figure 5.18-5 Baud Rate Setting Menu
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@ Data Length Setting Screen

Press the " in this sequence.

1" DATA
' LENGTH

S-1/0
REF 4.8 dha ATT 10 d8 a_srite B_blank
14d8/ A

i

PRITY Pressing the soft key & moves the
. arrow —> to set a different value for the
E Data length.

BT

Figure 5.18-6 Data Length Setting Menu

@  Stop Bit Setting Screen

— - ~————-— ars———---—- T
Press the A:S;JH”:_I] B ' SETUP TSTOP | in this sequence.

Pressing the soft key © moves the
arrow — to set a different value for the
Stop bit.

Figure 5.18-7 Stop Bit Setting Screen

5-148 Jan 20/94



5.18 Serial /0 Function

_ Press the [SETUP __ 1IPARITY | in this sequence.
| SIO i I
L} 1 }

Then the menu illustrated in Figure 5.18-8 will appear.

S-170 172
QEF 4.4 dia ATT 14 dB Awrite B blank
dss RO

BALD : %08 brs
LENGTH @ T bits
TP+ Lt

| opRiTY
PARITY : Mo 4 \’\ 0

Pressing the soft key © moves the
arrow — to set a different value for the
Parity.

J NEXT HENU
JINTER 40130 @Mz TFAN 30T GH:

<yp
130 us

Figure 5.18-8 Parity Setting Menu

® Flow Control Setting Screen

- e r=—=——————- ap-es—esce- - . .
Press the =2, a H ' SETUP ' FLOW | in this sequence. |

— — !SI0 11 CONTROL ;|

S P — [ [ N — -t

Then the menu illustrated in Figure 5.18-S will appear.

S-1/0172
SEF 4.8 dfm LT ) 48 <_srite Bblank
1hdB/

Pressing the soft key & moves the
arrow — to set a different value for the
Flow control.

sonswoff

@

CENTER £330 oz TR TN

Figure 5.18-9 Flow Control Setting Menu
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@ Interval Setting Screen

Press the E%;FE B réé{-a,—;"-?ﬁ]g& _____ 'E :PIF\J-’I'_E—R—\;/-;E "7 in this sequence.
=== 510 IIMENU !

Then the menu illustrated in Figure 5.18 10 will appear.

5-1R 212
REF 4.4 dEw AT 18 dB i_erite B_blank

1948/ N |

o

e

Pressing the soft key & moves the
arrow — to set a different value for the
Interval.

JENTER 4,130 GHz

Hgﬁre 5.18-10 Interval Setting Menu

® Communication Port Open/Close Setting Screen

Press the [ :] 'SETUP  UINEXT I in this sequence.
Sorlslisger ey

The the |- 7] to open he | 7 to close th
n press the : OPEN : p or press the : CLOSE : o close the

1 ! 1 1
_________ ] S

L -
communication port. When the setting is ready, the frame will appear.

H S-10 U2
?EF i dbe 211 18 dB serite B blank
e NTERYAL
|
B [T ;
CBAD : Sedd bps |
LENGTH : 7 bits ' L‘—'
CSTOP ¢t bat . CLOSE
PARITY : M)
CFLOY : HARD [——

Sep ) ©OREY BN
30 as e bes

Figure 5.18-11 Screen of the Communication Port in
Open state
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<iF 8.0 aba
118/

Il B

A_mite t_blank

S-i 22

BT :
: 1200 bps
! Whe 1189 bos
iUz 1809 bos
1 - %4 tos REY WU
130 ms 9208 bps v

CINTER 4,130 GHz TSPIN §T CFz

INTERVAL

Figure 5.18-12 Screen of the Communication Port in

Closed state
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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 ) L L E H | —>=

R3265/3271 ) Controller
- G 0 0 D 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 | STX Binary data DLE | EOT

B -
Extended format Extended format j

transfer start transfer end

DLE: Data Link Escape character
STX: Start Text character
EQOT: End Of Transmission character
{For these control character values, see Subsection 5.18.8.)

If 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 expiained in the examples 14 and 15 given in the Subsection 5.18.6.)

Transmitter Line Receiver
DLE DLE

"——l —>Daealete

DLE | —>
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5.18.5 Difference from the GPIB Remote Programming

Note that the Serial I/O is in some points different from the GPIB remote programming.

)

Command code

@ GPIB commands which are not supported
® Delimiter control: DLO, DL1, DL2, DL3, DL4
@ SRQ interrupt: S0, St

@  Additional commands for the RS-232C remote programming
@® Panel key lock control: KLK, KUK
@ Status byte read out: PLL?

Panel control

When executing the RS-232C remote programming, the following 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 unless 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.

@ [n case the KLK command has been issued to inhibit local operation and the processing is

completed without releasing, the release can be executed 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 Heulette Packard are given in Subsection 5.18.9.
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 /O Usage
¢ Sample Program 1
Example 1: Execute R3265A/3271A master reset and turn CAL signal (25MHz) ON.

The RS232C port is cpened with specifications of 9600 baud; No parity; Data length 8-bit;
Stop bit 1; Binary mode (Xon/Xoff control excluded); Line feed character insert mode; and
DSR line monitor time out in 6 seconds.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, “Ip"
PRINT #1, "CLN"
END

Example 2: Set the start frequency to 300kHz and the stop frequency to 800kHz,
and add 50kHz of the frequency offset.

OPEN "COM1:9600,N,8,1,DS6000,.LF" FOR RANDOM AS #1

PRINT #1, "FA300KZ"
PRINT #1, “"FBBOOKZI"
PRINT #1, "FONSOKZI"
END

Example 3: Set the reference level to -20dBm (5dB/div), the resolution bandwidth
to 100kHz, and the detector mode to posi.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, “"RE-20DB" Reference level -20dBm

PRINT #1, "DDSDB" 5dB/div

PRINT #1, "RR100KZ" Resolution bandwidth 100kHz
PRINT #1, "DTP" Detector mode is set to 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 fevel at each sweep.

OPEN "COM1:8600,N,8,1,DS6000,LF"

PRINT #1, *"SI"
PRINT #1, "SwasCc”

SWLOOP:
PRINT #1, "S2"
PRINT #1, "SR"
DO
PRINT #1,
INPUT #1, AS$
SB = VAL(AS)

LOOP UNTIL SB AND &H4

PRINT #1, "PS"
GOTQ swLooP
END

"PLL?"

FOR RANDOM AS #1

Status byte clear
Sweep start
Waiting for the Sweep end

The marker peak search

Example 5:

Set MAX HOLD (A).

OPEN "COM1:9600,N,8,1,DS6000,LF"

PRINT #1, "AM"

FOR RANDOM AS #1

Direct setting

* Or
‘PRINT #1, "TA SF4" Set through soft key operation
END

Example 6: Recall. (for channel 5)

OPEN "COM1:9600,N,8,1,DS6000,LF"

PRINT #1, "RN"

FOR RANDOM AS #1

Switch to the Normal mode.

PRINT #1, "RC 5 SF1" Recall channel 5.
* Or
*PRINT #1, "RF" Switch to Fast mode
*PRINT #1, "RC 5" Recall channel 5.
END

Example 7: Output the marker frequency (Integer).

OPEN "COM1:9600,N,8,1,DS6000,LF"

PRINT #1, "HDO"
PRINT #1, “MF?*
INPUT #1, AS

B = VAL(AS)

END

FOR RANDOM AS #1

Header output suppress

Resuit 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, "HD1" Header output start

PRINT #1, "CF?"

INPUT #1, AS Result example AS = CF 0000001.8000E +9
END

Example 9: Output the unit status.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, “UN?"
INPUT #1, A Result example A =2 (dBuv)

END

Example 10: Output the marker frequency and the level at once.

OPEN "COM1:9600,N,8,1,0S6000,LF" FOR RANDOM AS #1

PRINT #1, "“HDO" Header output suppress
PRINT #1, “MFL?"
INPUT #1, Mf§, M1$

MEf = VAL(MfS) Result example Mff =1.8E+0.8 MIl=-73.02
M11 = VAL(M1$)
END

Example 11: Output the frequency offset.

OPEN "COM1:8600.N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, “HDO" Header output suppress
PRINT #1, "FO?"

INPUT #1, On$, Frq$
Frqq = VAL(frq$) Result example On$=1 Frgq= 1200000

END

5-156 Jan 20/84



o

& LA

INSTRUCTION MANUAL

5.18 Serial 1/Q Function

Exampie 12:

peak level.

DIM M1S(8), M11(9)

Using the NEXT PEAK, read 10 peak levels from the signal second

PEN "COM1:96006,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "PS"
FORI =07T08
PRINT #1, “NXP"
PRINT #1, “ML?"
INPUT #1, MIS(I)
MIT(I) = VAL(MIS(I))
NEXT 1

Result example M11(1) =

-55.01 M11(2) = -58.22...M11(9) = -70.26
END
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Trace Data I/0O

The trace data /O is basically identical in the GPIB. The ASCIl formats including the data
value contents, message focrmat, 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. I[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.

1’0 Description
ASCH format DDDD CR LF
1-point data
4-byte data without a header
Input code Output code

Memory A TAA TAA?

Memory B TAB TAB?
Binary format DLE STX DD DD ... DD DD DLE EOT o

_

701-st point lower byte

701-st point upper byte

1st point lower byte

1sl point upper byte

A 1-point data is divided into two bytes: the upper and lower of a binary
value when transferred.

\ Input code Output code

Memory A TBA TBA?
Memory B TBB 77 TBB?
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e Sample Program 2

Example 13: Output data from Memory A in ASCII.

OPEN "COM1:9600,n,8,1,0S2000,LF" FOR RANDOM AS #1

DIM TR$(700) 701 variables are fetched.

PRINT #1, "TAA?" Memory A is set to ASCIL.

FORI = 0 TO 700 Data fetch is repeated 701 times.
INPUT #1, TR${I)

NEXT I

END

Resuit example: TR$(0)=0208 TR$(1)=0210 .... TR$(699)=0311 TR$(700)=0298

Exampie 14: Output data from Memory B in Binary.

The RS-232C port is opened in Binary mode; and in mode without Line feed character

insert.
OPEN "COM1:9600,n,8,1,0S6000" FOR RANDOM AS #1
DIM TR$(1500)
CONST DLE = 16, STX = 2, EOT = 4
CONST CR = 13, LF = 10 Control character definition
DLEflag = 0 Flag for DLE character delete control
— i=3
PRINT #1, "TBB?; CHR$(CR); CHRS(LF);
TR$(1) = INPUTS(1, #1) DLE character received
TR$(2) = INPUTS(1, #1) STX character received
TR$(3) = INPUTS(1, #1) 1st byte of Waveform data received
DO
IF (DLEflag = 0) THEN DLE character inserted in the
IF (TR$(i) = CHR$(DLE)) THEN DLEflag = 1 waveform data is detected.
ELSE
IF (TR$(i) = CHR$(DLE)) THEN
OLEflag = 0 The additional DLE character is deleted.
ied-1
ELSE
IF (TR$(4)<> CHR$(EOT)) THEN DLEflag = 0
END IF
END If
i= i +1
TR$(1) = INPUTS(1, #1) Waveform data fetch
LOOP WHILE (NOT ((DLEflag = 1) AND (TR$(1) = CHR$(EOT)))) Data end detected
DLE character + EOT
STOP character
END
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Example 15:

Input data from Memory A in ASCIL

DIM TR$(700)
OPEN "COM1:9600,n,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "TAB"

FOR I = 0 TO 700
PRINT #1, TR$(I)
FOR J = 0 TO 10
NEXT J

NEXT I

STOP
END

It is assumed that a waveform data is set in
TRS$().

Processing time is required in SPA.

Note: Set the VIEW mode before executing the program. After execution press the VIEW
key again to check the results of entry

Example 16:

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 "COM1:9600,n,8,1,DS6000,LF" FOR RANDOM AS #1

DIM TR$(1500)
CONST DLE = 16, STX = 2, EOT = 4
CONST CR = 13, LF = i0

PRINT #1, "TBB; CHR$(CR); CHRS(LF);
PRINT #1, CHRS$(DLE); CHRS(STX);
FOR J = 0 TO 1401
IF (TR$(J) = CHRS(DLE)) THEN
PRINT #1, CHRS(DLE);
FOR K = 0 TO 1
NEXT K
END IF
PRINT #1, TR$(J);
FOR K = 0 TO 1
NEXT K
NEXT J
PRINT #1, CHR(DLE); CHRS$(EOT);

sTOP
END

Control character definition

It is assumed that a data has been set in the
TR$() by "TBA?" or "TBB?".

Wait time is required to assure the processing
time in SPA.

Wait time is required to assure the processing
time in SPA.

Note: Set the VIEW mode before executing the program. After execution, press the VIEW
key again to check the resuits of entry.
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Status Byte Read-out Function

The remote programming functions "Service Request (SRQ)" and "Status Byte" are
inherent to the GPIB and not supported by any options. However. for normal message
exchange, the status byte data read-out function has been added.

The status byte data is transmitted form the R3265A/3271A as a 2-byte ASCI| data with the
Status byte read-out code (PLL?).

Table 5.18-2 Status Byte Control 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 Decimal Description
0 1 Turns ON when UNCAL has occurred.
1 2 Turns ON when a calibration is complete.
4 Turns ON when a sweep is complete.
8 Turns ON when the average count is reached.

16 Turns ON when the plot output is completed.

32 Turns ON when an error is detected in the message cade of this function.

64 Undefined

Nio o aplwi N

128 Undefined

An example of Status byte
Sweep complete and the Average count reached. (4 + 8 =12)

31 |32 |CR]| LF
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¢ Sample Program - 3

Example 17: Read-out the average count end.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "s2" The status byte is cleared.
PRINT #1. "AG 30GZ" Average A start (30 times)
SwW:

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,8,1,0S6000,LF" FOR RANDOM AS #1

PRINT #1, "SI® Set to Single
PRINT #1, "S2" THe status byte is cleared.
PRINT #1, "SR" Sweep start
SW:
PRINT #1, “PLL?" The status byte is read out.

INPUT #1, StatusByte$

SB = VAL(StatusByte$)

IF (SB AND &H4) = 0 THEN GOTO SW The loop completion is indicated until bit 2
PRINT "SWEEP END" turns ON.
END

Example 139 shows data flow control set to "Xon/Xoft" control.
This is a modification of Example 10.

Exampie 19: Output the marker frequency and the level at once.
(Xon/Xoff CONTROL)

The RS-232C port is opened with specifications of 9600 baud; No parity; Data length 8-bit;
Stop bit 1; ASCIl mode (Xon/Xoff control); Line feed character insert mode; and DSR line
monitor time out in 6 seconds.

OPEN "COM1:9600,N,8,1,ASC,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "HDO" Header output suppress
PRINT #1, "MFL?"
INPUT #1, MFS, MIS

Mff = VAL(MfS) Resuit example  Mff = 1.8£+03 M11 = -73.02
M11 = VAL(M1S)
END
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{4) Panel Key Lock Function

The GPIB ramote control is equipped with the Remote/Local Enable as a function to inhibit
o local operation. The Serial I/O 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 panel key operation or knob operation are ignored until a Panel
Unlock message or a Local message (LC) is transmitted. Note that the panel lock state can
also be released by one of the following operations:

& Press the LCL key.

® Press the IP key.

® Turn OFF the R3265A/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. (Panei Lock)
KUK The R3265A/3271A panel key operation is enabled. (Panel Unlock)
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5.18.7 Data Communication Error

While executing the RS-232C remote programming, a communication error such as Time Qut
may be caused in the controller due to some reason. [n 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 CommTimeOQut = 24 Time Out error No.
CONST CommBuffOver = 69 Buffer over flow error No.

DIM M1$(9), M11(9)
OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1
ON ERROR GOTO Commerror

PRINT #1, "PS"
FORI =0 7T0 9
PRINT #1, “NXP"
PRINT #1, "ML?"
INPUT #1, MIS(I))

NEXT I Result example: MIl (1) =-55.01 MII(2) =-58.22...
STOP Communication error processing routine
Commerror:

IF ERR = CommTimeQut THEN
IF RetryCount = 5 THEN
ON ERROR GOTO ©
END IF
RetryCount = RetryCount + 1
PRINT "Communication TIME QUT !!!"
FOR J = 0 TO 5000
NEXT J
PRINT "Retry communication !?"
RESUME
ELSE
IF ERR = CommBuffQOver THEN
PRINT "Communication buff. overflow [!!"

RESUME
END IF
PRINT "Something Error has been occured."
PRINT "Error no. :"; ERR
ON ERROR GOTO 0

END IF
END
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5.18.8 Control Character Code List

Hex.

T Symbol code

Description

STX 02h | Used as a header in Binary data transfer.

EOT 04h | Used as a delimiter in Binary data transfer.
LF 0Ah | Used as a delimiter in ASCII data transfer.
CR 0Dh | Used as a delimiter in ASCll data transfer.

DLE 10h Used as a control character in Binary data transfer.
Xon 11th | X paramseter 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 5.18.6 are described in HP-BASIC (Example
17).
HP-BASIC

\“ 1
540 R E E S R RS S EE RS SRS
10 ! 20 AVERAGING CPZRATICN THRU. SIG
50 "tritrsririxriifritrrrirra ittt AtrktiraH s
o !
T DM Messagedis 130
0 S5c=20
3 aN L Erron Set up oerror o lvop roule
2d0 305U
I !
120 TAG 3uGzT
130 L1
140 o i
z3 :
i EontT g LR
R o PAFEY DI - wo .
176 PRINT TA4VG, ENDT
130 STOP
'93 fxxxxtrxrztxxxxtxxrzxxrzxxxxxztxxxxrxxxx
RESEI SRROR HANDLING CUONE
2‘;}\) "ix:xx;xxxxr!xtxxtxx:xxxxxx‘(xxxxxxxxxxxx
220 kv Dotrror o trap
23 BN T N Diner srror
240 S Susitiilunt e Dohet DART ervon comation
220 T ~ _ rren ! 1 Yot
SR B} - Pty ! Loy
T Dovant - ong YToam ny
230 T Tar TOTHEN Sreds R creg
BRI "oLther oo
10 DINT T By errar 7
sl STOP
520 dverrun Dhverry ror
33 PRINT "Cvervun vrror 7
340 STOP
350 Framing: CoFraminy error
350 PRINT "Framing errov '7
370 STOP
380 Break: D Ereak
390 "Hreak detected !
400
110 PN ERREY
[ N TT L ey 5 .o
l]ﬂ
_'_10 fxtxxxxtxxtx:xtttx:xtxtxxxxtxtxxxxxxxxxxxxxxx(xxx
430 ! SERTAL COMMUNICATION T F INITIALIZE
160 'xxxzryrxxrabrLrztrxIREkitiRfRrrxIYvYIIRIEXITILILIYIELEL '
- . L . - |
170 Sio_1niy: Poiaitialoce SI0 Control reg. ‘
180 CONTROL Se, 054 ' Reset board
490 CONTROL 5S¢, 3:! !

Sat PROTOCOL TO Async. ‘
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{cont’d)
r
| 500 Wait: STATUS Sc.38:A11_sent
- 510 [F NOT All_sent THEN Wait ]
A CONTROL Sc.0:1 ' Resgt [ F Card ‘
530 CONTROL Sc. ld4:;1-2-4 " Set Control Block Mask !
540 ! CONTROL Sc. 39:4 ! Set Break singnal time i
| 530 ! CONTROL Sc.6:1 ' Break signal send i
550 CONTROL Sc.8:3 ' Set DTR RTS Iine |
570 CONTROL Sc. 13;128-1 ' Set I[NT mask |
380 CONTROL Sc.15:0 ' No moden lime-change notifi-
cation :
330 CONTROL Se¢. 16:0 ! Disable connection time out |
600 CONTROL Sc. 17:0 ! Disable nonactivity time out |
510 CONTROL Sc. 18:40 ' Lost Carrier 400 ms ;
520 CONTROL Sc,19;10 { Transmit time out 1S K
630 CONTROL Sc.20:153 ' Set Traasmit spzed : 19200
840 CONTROL Sc.21;15 ' Set Receive Speed : 19200
650 CONTROL Sc¢.22:0 ' Set protscol handthake to non
§60 TONTROL Sc.23:3 ' Set HOW handshake type
670 CONTROL Sc.24:2
0890 CONTROL Sc.28:2 ' Set EQOL chra. NO
590 CONTROL 5¢.29:13 ' Set (R code
700 CONTROL Sc. 30:10 ' Set LF c¢ode
Tl CONTROL Sc. 34:3 ' Set DATA LENGTH 8 BIT
: 720 CONTROL Sc¢.353:0 ' Set STQGP 3iT TO | BIT
t730 CONTROL Sc. 36;0 ' Set PARITY TO NOX
‘ 740 CONTROL Sc.37:0 ! Set CHAR. INTERVAL :
730 RETURY
- 760 ren \
. 7T0 END ’
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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.

@® State:
Processing:
@ State:
Processing:
Q@ State:
Processing:
@ State:
Processing:

In receiving a message from the controller (before the delimiter character
string i§ 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 @ message to the controller, the transmit suppress from the
controller has not bean released in 5 seconds after the last character was
transmitted.

The message transmission is interrupted and preparation is made for the
next transmission/reception.

During a trace data input, no transmission can be detected from the
controller for more than 25 seconds under the condition that the specified
number of times (ASCIl 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
transmissian/reception.

In receiving a message, a framing error, parity error or overrun error occurs.

Them message is canceled and the break signal is generated. The next
character received is handled as a start of another message.
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5.19 Simulated Analog Display Function

o New data accumulation and display technology enables an anaiog 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 ~ Simuiated analog display
REF 31.22 o J1T 10 b 13T B_olank REF 1.22 o) iI7 1t 48 i rtinig § blank

LiN 1 : > ‘ LIN xt

ART ANLG RATE

¢ 19
18 i
T iz A
BY 3F
T 1 Hz
K seP N
ST - TR 2 S
SPAN 19 4 WH2 ENTER 3314 WHz SPAN 10,80 WHz
REF LI T db e bblang REF 21012 1 ISERTANT: -_artinia 6 blank
~ R - — e .

TRIG LEVEL

514w

R ]
' 2 ¥ i WEERAINILL TR,
: 4
SEP
Tirie ci - s- - it oes
CENTER 320040557 WHe SPan ¢ Hz CENTER 53.1428537 WHz SPAN ¢ Hz
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5.19.1 Functional Explanation

(1) Menu for simulated analog display function e

MENU

r ART ANLG -E When ON is selected, the simulated anaiog dispiay appears.
|
i

i

|

! ON/OFF When OFF is selected, the normal display reappears.

} CONTINUE | When CONTINUE is selected, the simulated analog display is updated.
| /PAUSE | When PAUSE is selected, the update of the simulated analog display is
prmmmmemm-s *  temporarily stopped. PAUSE is also set to read the label value of the

i marker.

|

! RATE I Sets the value of the display density (magnification).

} 20 I Magnifications of 1 to 30.can be set. More information displays can be
L

---------- 4 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

N o= m————— ]
 ARTFICIAL |
MENU |—} '
 ANALOG !
L peme = o
T MKR 1 Wnhen ONis selected, the specified marker (¥) for the simulated
i 1 . . .
I ON/OFF ! analog display is displayed and the frequency and levei of the marker
Fommmmmmm e - point can be read. When OFF is selected, the marker disappears.
]
| stk it el L]
R i R : The marker can be moved in the frequency axis
Pl 120 direction.
bms=msmmmme- * Enter the frequency data to move the marker.

T | 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
n 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 iowest
level data on the same frequency.

if the level value is read while the marker is moving, the waveform display should be
stopped as follows:

e 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

® 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 |)
[

r b
e Marker—REF operation (Press the keys in order | MKR— | | MKR—REF | )
L -

e 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 s

' X CURSOR !

i
i
I
)

ARTFICIAL ! E- AXIAY ! The next menu is continued.
ANALOG '~ 1 CURSOR ! The active cursor is displayed with solid

__________ 4 t————------4 lines, and other cursors are dicpiayed

with dashed lines.

ON/OFF

NORMAL

Y CURSOR
ON/OFF

- - ——— -

- - - -

Y CURSCR
NORMAL

“a
I

When ON is selected, the normal line is displayed.
When OFF is seiected, all X cursors are deleted.

When one line of the normal cursor is selected, the frequency data can
be entered. (The A 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 & 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 cursors 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 2\ cursor is both on and nonactive, the menu reads the active state
only.
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RT 22
o REF 331 o T ods LArtinle B_blank
N v LRSOR
R |
Y CURSQR i g e
-27.396 av o R

CAUTION

1. The trace mode for the trace A memory cannot be changed while the simulated analog
display is being displayed.

2. The normal marker cannot be displayed on the false analog waveform.

3. The savefrecail (setting condition and waveform data) for the simulated analog display
cannot be executed.

— 4. The plotter for the simulated analog display cannot be output.
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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 dispiay off.

ANLG? Qutputs 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.

MKX? Reads 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.

MKX ON Turns the marker on.

MKX OFF

Turns the marker off.

CSRX Frequency
CSRX?

CSRDX A Frequency
CSRDX?

Sets the X cursor by frequency.

Reads out the frequency of the X cursor.

Turns the AX cursor on and sets AX by frequency.
Reads out the frequency width of AX.

CSRX ON Turns the X cursor on.

CSRDX ON Turns the AX cursor on.

CSRX OFF Turns all of the Acursors off.

CSRY Level Sets the Y cursor in fevel.

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 all of the Y cursors off.
OPANLG? Reads out all of the waveform data.
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(2) Wave data output format for OPANLG? command

Upper byte
Lower byte
X=0 X=1
/ A\ / \
O0----00-00C- ~ - 00----00-C0-~-00 --~
Number Y1 Y2 Yrate Y1 Y2 Yrate
of data
X=700
7 \
-- O0- O0O-~-00- <EQI>
Y1 Y2 Yrate

e To output binary data consecutively in the order of upper byte then lower byte, read out
as one-word data (upper + lower).
e 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.
& 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 cr 1w execute the following program in the PAUSE

state.

Example of HP200/HP300 series program (GPIB address = 8)

10
20
30
40
50
60
70
80
90
10
11
12
13
14
15
16
17
18
18
20
21

INTEGER Tr(21031)
OUTPUT 708:"TPC; DL2: HDO; ANLG?"
ENTER 708;"Onoff,Rate

OUTPUT 708;"OPANLG?"

ENTER 708 USING "%,W":;Tr(*)
OUTPUT KBD;" K";

GINIT
GRAPHICS ON
CONTROL 1,12;1
0 VIEWPORT 10,120,15,90
0 WINDOW 0,700,0,400
0 GRID 70,40,0,0,10,10,100
0 N=1
0 FOR I=0 TO 700
0 FOR J=1 TO Rate
0 MOVE I.Tr(N)
0 DRAW I,Tr(N)
0 NaN+1
0 NEXT J
0 NEXT I
0 END
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5.20 Limit Line PASS/FAIL Function

o 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 line 1 and limit line 2 as foilows:

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 fimit line PASS/FAIL function

Y
>z
o
FE
> Z
'—m

1
Selects the waveform to judge PASS/FAIL.

' cONT p/F | If ONiis selected, the mode which judges PASS/FAIL

' ON/OFF | continuqusly will be set (judgmgnt is performed at '
bommmmmm———— 1 completion of sweep). If OFF is selected, the mode will
be canceled.

PASS/FAIL

! Judges PASS/FAIL once.
EXECUTE |
d
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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 resuit is shown on the

following screens:

IDMA PASS 185/FAIL
REF 3.4 dBa A1 20 db Aview B_blank
18dB/ . -
TRACE
Lo ;]
' T PUF
243S/FAIL
L ECLTE
- e
108 kHz
511 -
108 kHz R
8P w0 OMENU
3t s
CENTER 928, 004¢9@ WKz : SPAN D Hz
Figure 5.20-1 Display when PASS
TDNA PASS/FAIL
REF 1.6 dBa A_view B_blank
{9dB/
. LECUTE
\\\“ ..........
T
RBY
189 kHz
\
199 kHz R ML
30 us
CENTER 920, 000899 VHz 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/FAIL judgment

® For PASS

® When limit line 1 and 2 are displayed, all the measurement waveform points are within
the range lower to upper.

e When limit line 1 only is displayed, all the measurement waveform points are within the
range upper or below.

o When limit line 2 only is displayed, all the measurement waveform points are within the
range lower or above.

e When there is no limit line, judge as PASS.

®  When the limit line is on the line, judge as PASS.

@ For FAIL

® Both limit line 1 and limit line 2 are OFF.
The target waveform to 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. Howsver,
judgment is not performed in the Y axis direction.

Measuring window
(Judge in window only.)

PASS W0 172
REF 9.0 dBa ATT T4 dB A¥rite B_blank
L0dB/ LOCATE
Uy
0 4
XY
ABSOLUTE

| DATA

CENTER 23.908 MHz SPAN 28.09 MHz

Figure 5.20-3 Judgment Range when Measuring Window is ON

5-179 Jan 20/94




bt 4 A AT PUTRS | bt

INSTRUCTION MANUAL

5.20 Limit Line PASS/FAIL Function

(4) GPIB remote programming

GPIB command Contents
PFC CN Turn continuous mode on.
PFC OFF Turn continuous mode off.
PFC? Turn continuous mode on/off.
PFJ A Judges trace A.
PFJ B Judges trace B.
PFJ? Reads out the judgment result.
OPF? Reads out details of judgment result.
0: PASS
1: UPPER
2: LOWER
3: UPPER & LOWER
4: ERROR
FPU? Outputs the upper FAIL point binary.
FPL? QOutputs the upper LOWER point binary.
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5.20 Limit 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 9.9 dBe ATT 19 dB Awrite B_blank
18dB/ ‘ TRACE
b
| CONT P/F
KB/0FF
PASS/FAIL
EXEQUTE
3 MHz
‘B¥
S:PHHZ . PREY MENU
58 ms !
CENTER 23.20 MHz SPAN 20.89 VHz
Figure 5.20-4 PASS/FAIL returned value
In the GPIB, this returned value is returned using a PFJ? command.

When a subsequent returned vaiue is requested (FAIL is at the UPPER or LOWER side),
another command OFF? is used.

The FAIL point is returned individually at the UPPER side and the LOWER side.

value indicates the f axis (0 to 700).

GPIB command returning FAIL point

FPU?
FPL?

The point

Data FAIL
Length | POINT

MAX 701 POINT
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Exampie of HP200/HP300 series program

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380

DIM Fpu(701),Fp1(701)
Spa=708

PFf$(0)="FAIL"
Pf$(1)="PASS"
Re$(1)="UPPER"
Re$(2)="LOWER"
Re$(3)="UP&LOW"
Re$(4)="ERROR"

QUTPUT Spa;"DL3"
OUTPUT Spa;"TS PFJ A"
OUTPUT Spa;"PFJ?"
ENTER Spa;Ji
OUTPUT Spa;"OPF?"
ENTER Spa;J2
Pfu(0)=0
Fp1{0)=0
PRINT "JUDGEMENT " ,Pf$(J1)
IF J1=0 THEN
PRINT "RESULT " Re$(J2)

IF BIT(J2,0) THEN GOSUB Fail_up
IF BIT(J2,1) THEN GOSUB Fail_low
PRINT "UPPER FAIL POINT",Fpu(0)
PRINT "LOWER FAIL POINT",Fpl1(0)
END IF
sToP
Fail_up: !
OUTPUT Spa.:"DLZ FPU?"
ENTER Spa USING "%,W";Fpu(*)
RETURN
Fail_low: !
OUTPUT Spa;"DL2 FPL?"
ENTER Spa USING "%,W";Fpl(*)
RETURN

END
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Explanation of programs
10
N to Initial setting
80
100 Delimiter setting
110 After TAKE SWEEP, judge PASS/FAIL of trace A.
120 Specify PASS/FAIL judgment output.
130 Store judgment result to variable J1.
140 Specify output of detailed PASS/FAIL judgment result.
150 Store detailed output result to variable J2.
160 Clear number of upper FAIL point.
170 Clear number of upper FAIL point.
180 Output judgment result on screen
190 If judgment result is FAIL, process THEN and after.
200 Output FAIL resulc on screen
230 When FAIL result is upper limit line, go to Fail_up.
240 When FAIL result is lower limit line, go to Fail_low.
250 Output number of FAIL point in upper limit line.
260 Output number of FAIL point in lower limit line.
290 Fail_up:
300 Switch delimiter and specify output of upper FAIL point.
310 Store number of FAIL point (2 bytes) to 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.
360 Compliete subroutine.
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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 measurement function with attached root nyquist

filter

! PRESET !
! JDC MODE !

' PRESET |
! NACD MODE !

| :
LT

if ON of the ON/OFF is selected, the root nyquist filter
mode is turned on.

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.

Sets the setup value corresponding to the Japan Digital
Car-telephone system (JDC mods).

Sets the setup value corresponding to the North
American Digital Car-telephona system (NADC mode).

Sets the symbol rate of the constant which determines
the filter shape. In measurements other than in the JDC
and NADC modes, an arbitrary value can be set.

Sets the role factor of the constant which determines the
filter shape. In measurements other than in the JDC and
NADC modes, an arbitrary value can be set.

Returns to the previous menu.
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Attache

5.21 Adjacent Channel Leakage Power

Function with

Root Nyquist Filter

(2) Executing ADJ POINT in NADC mode

o ® 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 9 0 2 MHz

@ The Adjacent channel leakage power measurement mode starts, and the channel span can

be specified.
U S ST |
. ] 1
Press the keys in the order BHIFT , 3 | CHSPBS ! 4 0
[ e e -l
2 |, | kHz

(Setting of the standard bandwidth is not required.)

@ Set the NADC mode.

Press the keys in the order | NexT MENU : , E VRNQST FLT E . | NADC MODE

L}
I
| S . < P e —- d

1 r ;!
: Lo ! | PRESET !
!
I

— {1/T =24.3kHz and « =0.35 are set automatically.)

@ Turn the root nyquist filter mode on.

Turn the root nyquist filter mode on.

pomcec————-— -
!

'v/NQST FLT !

Press | ON/OFF | tosetto ON.

i 1

(1/T =24.3kHz and « =0.35 are set automaticalily.)
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5.21 Adjacent Channel Leakage Power Measurement Function with Attached Root Nyquist Fliter

(3) Executing ADJ GRAPH in NADC mode

@ Set the NADC mode.

UTIL r===-==-=~-= 1 rmemmmme-e- -
1 I 1
Press the keys in the order BHIFT |, 3 | INEXTMENU:, 1VNQSTFLT!,
| [} I ]
OO ) gy - U -+
rw=sssrnesss=s n
! PRESET !
! NADC MODE ! |
| 4

(1/T =24.3kHz and « =0.35 are set automatically.)

@ When ADJ GRAPH is executed, the operation result compensated by the filter is obtained.
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5.21 Adjacent Channel Leakage Power Measurement Function with Attached Root Nyquist Filter

(4) Contents in operation

~_~ e

A B
1 Foofn o
fn-BS/2/ N fp-BS,2

701
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 f1 = start frequency, {701 = stop frequency.

1701
P=f pHd @

n

The normal adjacent channei leakage power (ADJ) on the frequency =fn is expressed by the
following equation @ as BS is the standard bandwidth.

in+ BS/2

Standard ADJ =10 Xlog (f p(f) &Py - @
n-8S/2

The other ADJ with the root nyquist filter on the frequency =fn is expressed by the following
equation Q@ as root nyquist filter characteristics.

ADJ with root nyquist filter =10xlog  (f _ p(f) H(f-fn) df/P)

However, a=fn-(1+qa)/1T, b=fn+(1+a)/2T, a=start frequency, and bS stop frequency are
defined. The H(f) is 0 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 Leakag

Power Measurement Function with Attached Root N

yquist Fllter

(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 = [ fl=(1-a)2T
LHf) | = COS[(T/4a) (27 [ f |- z(1 - ayT)] (1 -a)2T=  f| S(1+a)2T
(1+a)2T= - f |

The shape of H(f) is as follows:

H2(f)
1+a ‘f/
T 1 i3
T
e T
1 1 —a 1-u 1
rT N T 0 T TT
1+ra 1>
- & T ¢T
1-a
T
1
—r
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5.21 Adjacent Channel Leakage Power Measurement Function with Attached Root Nyquist Filter

(6) GPIB remote programming

- GPIB command Contents
NQST ON Turns the root nyquist filter on.
NQST OFF Turns the root nyquist filter 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 | Sets the symbol rate.
BRATE? Reads out the data of the symbol rate.
RFCT Numeric Sets the role factor.
RFCT? Reads out the data of the role factor.

Example of HP200, 300 series programs
Turn the root nyquist filter on to measure ADJ PQINT.

10 QUTPUT 708;"CFO00MZ; SP200kZ; TDS"

20 QUTPUT 708;"PS"

30 OUTPUT 704;"NQST JDC"

40 QUTPUT 708;"NQST ON"

50 OUTPUT 708;"HDO; ADJ?"

60 OUTPUT 708;"ADCH50kZ; ADJ"

70 ENTER 708:Up,Lo ’
80 PRINT Up,Lo

90 END

Explanation of programs

10 Set the frequency and turn the detector to SAMPLE.

20 Execute the peak search, (Set the marker to the channel frequency.)

30 Set to the JDC mode (same as when "BRATE21KZ; RFCTO.SENT" is set instead of "NQST
Joc").

40 Turn the root nyquist filter on.

50 Turn the header off and specify the output data to ADJ POINT.

60 Specify the channel span (CH SP) as 50 kHz and execute the ADJ point.

70 Output the measurement data.
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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 distortior. 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.

)
RES g.ﬂ dBe ATT 19 dB d_srite B_blank
{4dB T
P 2 WARKER ::%f
F R ERTI
1 HKR | RIS
-4.83 MBz qo WY
| I .
Moo ayw
i s
I OV OUP SO
! S4K LIST
. Pttt
A 1 %D ORDER
; ‘" . JEASIRE
m 1 j “““ ‘ ...............
189 kHz AR R
L%lkH RRTpLSwIw W“WMW’W,
K4 r |
Sip RV HENL
140 us
CENTER 4.23142 SHz SPAN 20,08 WH7

The waveform in the window is measured by turning the measuring window (SHIFT — 0 key)
on.

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

Fress=ssss=="= h} e mmm———- hl
! | ! 3RD ORDER !
! g !
PEAK [ NEXT MENU ™ "MEASURE |
Lk L Ry 4 S g g 4
CAUTION

In three-dimensional distortion, the active marker moves to the higher level.

5-190 Jan 20/94



INSTRUCTION MANUAL

5.22 Alternated Modulation Distortion Measurement Function

(3) GPIB remote programming

GPIB command Contents

PKTHIRD Perform the aiternated modulation distortion.

Example of HP200, 300 series programs

10 QUTPUT 708;"HDO PKTHIRD" ‘Execute the header QFF and this function,

20 OUTPUT 708;"MFL?" ‘Specify the output of marker frequency, level
output.

30 ENTER 708;Mf M1 'Read out data.

40 PRINT Mf M1 ‘Display

50 END
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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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6.1 Overview of the GPIB

6.1 Overview of the GPIB

You can control the R3265A/3271A analyzer with any remote controller or computer that uses an IEEE
Standard 488-1978 (GPIB) interface. This enables you to run the anaiyzer remotely, and to use the
analyzer to run fully or partially automated 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 to connect the analyzer to other GPIB devices mcre 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 controller, 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 ineasurement conditions.
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6.1 Overview of the GPIB

GPIB panel switches

® Remote lamp
This lamp lights when the
analyzer is set to External
D control mode.

@ LCL key
This key switches the analyzer
between Remote and Local
control (allowing you, for
example, to interrupt external
control and enable input from
the front panel).

©

)

@ SHIFT key
Y-V = This key, with the LCL key,
specifies the GPIB address.

'X\ : @ GPIB connector

S @ = This terminal connects the
analyzer to the external
controller or to a plotter.

Rear Panel

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 foliows:

e Data lines: these bit-parallel, 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 transferred as ASCI! code.

o Transfter control lines (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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Data lines (eight)

Transtfer control (handshake) lines

(three)
Bus control lines (five)

GPIB bus
(sixteen lines)

|

IFC, ATN,
SRQ, REN,
EQI

b DAV, NRFD,

NDAC
DIO1 to 8

interface Interface Interface Interface
(Control, (Talk and (Talk) (Listen)
talk and listen)
listen)
Device A Device B Device C Device D
Figure 6.1-1 GPIB Bus Configuration

®  Bus control lines: these control the flow of information through the bus, and use the following

signais:
ATN (Attention):

IFC (Interface clear):
EO! (End of identify):
SRQ (Service request):
REN (Remote enable):

(2) Connector;: The analyzer has a 24-pin GPIB connector, Amphenor product number

determines whether the signal on the data line is a command or

other information
clears the interface

signals the completion of information transfer

makes a service request to the controller
enables remote control of a device

57-20240-D35A or its equivalent. The following figure shows the connector and its pin

assignments.
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6.1 Qverview of the GPIB

Signal Pin No.
GND LOGIC 24
GND (ATN) 23
GND (SRQ) 22
GND (IFC) 2
GND 20
(NDAC)

GND 19
(NRFD)

GND (DAV) 18
REN 17
DIO 8 16
DIO 7 15
DIO 6 14
DIO 5 13

/@ Pin.No. Signal
12 | SHIELD
\\\\\\\$\f=””:»/ 11| ATN
o 10 | ska
0 o
g 9 IFC
8 | NDAC
g 7 | NRFD
g g 6 | DAV
E g 5 | EI0
VJ\J\ 4 |DO 4
3 | oo 3
\@/ 2 DIO 2
1 DIO 1

Figure 6-2 GPIB Connector Pin Assignment

(3) Specifications
Code

Logic level

Signal line termination

ASCII, except for packed formatting (which uses binary code)

Logical 0 High state +2.4 V or above
Logical 1 Low state +0.4 V or below

all sixtesn bus lines are terminated as shown below.

*+5V

3kQ From Driver

To Bus Line =

6.2 kQ m‘ >—"“=‘ To Receiver

Figure 6-3 Signal Line Termination
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6.1 Overview of the GPIB

Driver Open collector type
Output voltage at Low ... +0.4 V or below, 48 mA
at High.... +2.4 V or above, - 6.2 mA
Receiver +0.6 V or below ..."Low" state
+2.0 V or above ..."High" state
Bus cable length : 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.
Addresses Assign a unique talkfisten address (0 through 30) to each device on the

bus using the front panel keys. Each device on the bus must have a
unique address.

(4) Interface Function: Table 6-1 describes the GPIB codes used by the analyzer.

Table 6-1 Analyzer GPIB Interface Codes

Code Description
SH1 Source handshake function
AH1 Acceptor handshake function
T6 Basic talker function, Serial poler function, Talker cancel function by
listener specification
L4 Basic listener function, Listener cancel function by taiker specification
SR1 Service request function B
RL1 Remote function
PPO No parallel function
DC1 Device clear function provided
DT1 Device trigger function provided
Co No controifer function
E1 Used open collector bus driver; however, EQOl and DAV is used a three
state bus driver.
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6.3 Initializing the Analyzer
Before you use the analyzer with a GPIB system, you must initialize it as described below.
6.3.1 Setting the Analyzer’s GPIB Address
Set the analyzer's GPIB 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 (EQ!). When the analyzer sends data to the controller, one of the
delimiters given below is selected.

Table 68-2 Delimiter Specification Codes

Code Description

DLO Outputs CR and LF, also outputs EOI signal together with LF
DL1 Outputs LF

DL2 Outputs EOI signal together with the data end byte

DL3 Qutputs CR and LF (initial value)

DL4 Outputs LF and also EOI 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 to 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.
L <separator> is a space or a comma. All commands must be separated by a space or a

comma:
CF 8P -- Correct
CFSP - Incorrect

e <data> 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 obey the following restrictions:

o Do not use binary numbers (excluding the trace binary input).
e Use the carriage return (CR) and iine feed (LF) as data delimiters.
e Do not enter data that is not specifically defined as a GPIB code or a syntax error will occur.

Sections 6.4 through 6.7 give programming examples using the HP200 or 300 series computers
manufactured by Hewlett-Packard. Read your 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 frequency to 300 MHz, you would send the following:

OUTRPUT 7 01; "CF 300MZ" 1 Specifies the controller as the tatker
2 GPIB interface seiector
1 rTot 3 Specifies the analyzer (GPIB address
*9 *2 *3  *4 *5 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.
10 OUTPUT 701;"IP"
20 OUTPUT 701;"CF25MZ"

30 END

e o e o - - - ——— - = = e o P = e = W e o A e e e Y S R e e e e S S

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;"FA300KZ"
20 OUTPUT 701;"FB800KZ"
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
detector mode to positive.

o GUTRUT ToreRE sopEY T e
20 OUTPUT 701;"DDSDB"
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.

- - - —— e = = e = = = - e = P e e = e Sm R e e e = e we = e S o wed

10 QUTPUT 701;"SI"
20 OUTPUT 701;"SW2SC"

30 OQUTPUT 701;"SR" ! Starts the sweep.
40 WAIT 2.5 ! Pauses the analyzer until the sweep ends (or a
! service request is received).
50 OUTPUT 701;"PS" ! Performs a peak search.
60 GOTO 30
70 STOP
80 END
Example 6-5: Set MAX HOLD (A)
(ouTPUT 7O1AMT | Sets MAX HOLD (A) directy. T
or
OUTPUT 701;"TA SF4" ! Sets MAX HOLD (A) using a Softkey.

! (Trace A — Softkey No.4)
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5.4 Command Syntax (Listener)

| Bxemelo 66: Recallchamels. . ]
OQUTPUT 701"RN" ! Switches to NORMAL mode.
OUTPUT 701;"RC 5 GZ SF1" ! Recalls channel 5. (SF1 is EXECUTE soft key.)
or
OUTPUT 701;"RF" ! Switches to FAST mode.
OUTPUT 701;"RC 5" ! Recalls channel 5.
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6.5 Query Syntax (Talker)

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 controller, and the syntax the analyzer uses when rsturning
information in response to a query.

All queries have the form <query>?, where <query> is the code for the query 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 controiler 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.)

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:

[o2 2 &) BN - N 5 T \b IS
n
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6.5 Query Syntax (Talker)

Response Format

Frequency

HHHA + DDDDDDDDDDDDE +D CR LF

T T T T
123 4 5 6

Maximum data size (including 1 through 5) is 21 bytes; the unit is Hz.

Example: Sending the query CF? might return the response
CF 00000123.456E +6
This shows that the center frequency is 123.456MHz.

Level

HHHA + DDDDDDDDE +D CR LF

LI N | 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 -00056.23E+0
This shows a marker level of -56.23dBm.

Time

HHA + DDDDE +D CR LF
Tt T 7 T
1 23 4 5 6

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 CR LF or DDDD.D

T i
4 6

Example: Output 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 6-7:  Qutput the marker frequency.
40 OUTPUT 701:°ME?* T
20 ENTER 701;A

30 END Result: A=18E+9

Example 6-8: Qutput the center frequency.
(loomaAs (30) T
20 OUTPUT 701;"HD1"
30 QUTPUT 701;"CF?"
40 ENTER 701;A$

50 END Result: A$=CF 00001.234567E +9

Example 6-9: Output the unit state.
10 QUTPUT 701;"UN?"
20 ENTER 701;A
30 END Resuit: A=2 (dBuV)

ARl B Ot e I ey A O e emee i
10 OUTPUT 701;"MFL?"

20 ENTER 701;Mf,M1

30 END Result: Mf=1.8E+9 M1= —65.15

Exampie 6-11: Output the frequency offset.
10 OUTPUT 701;"FO?"
20 ENTER 701;0n,Frq
30 END Resuit: On=1 Frq=1.23E+6

Example 6-12: Using NEXT PEAK, read the first 10 signal peak levels, starting at the second peak.
B gy T 4
20 OUTPUT 701;"PS"
30FORI=0TO9
40 OUTPUT 701;" NXP"

50 OUTPUT 701;"ML?"

60 ENTER 701;M1(l)

70 NEXT |

80 END Result: M1(0)= -55.01 M1(1)= -58.22 M1(8)= -70.26
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6.6 Inputting and Qutputting Trace Data

6.6 Inputting and Outputting 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 €iid of the trace (the start frequency). Trace data can be sent and received in either
ASCIl 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).

When "TPC" is specified

When "TPF" is specified

400 -

350 r

300

250
Trace data

—————— 3

200

\ | 3200 points

150

100 |

w
[en]
RS

0 70 140 210 280 350 420 490 560 €30 700 (Point)

-
-

[ + . B *
I

Data point number

Figure 6-4 Relation Between Screen Grid and Data Points

Table 6-3 shows the GPIB commands used to select TPC or TPF format.

Table 6-3 Trace Accuracy Commands

Command Contents
TPC Input/output the trace data at the accuracy of 0 to 400.
TPF Input/output the trace data at the accuracy of 448 to 3648.
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6.6 Inputting and Qutputting Trace Data

The following table shows the commands, queries, and syntax used for sending and receiving trace

/O Format Syntax and Command Codes
ASCII DDDD CRLF
i t
Data of Delimiter
cne point
4-byte Data Without Header
Command (Input) Query (Output)
Code Code
Memory A TAA TAA?
Memory B TAB TAB?
Binary DDDD............... DD DD + EOI
T
T T Delimiter

Point 1 lower byte

Point 1 upper byte

Point 701 lower byte
Point 701 upper byte

The binary value of each data point consists of an upper byte and
a lower byte. The EQOI signal marks the end of the data.

Command (Input) Query (Output)
GPIB 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.
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6.6 inputting and Qutputting Trace Data

| @
=——-—< Start Position >-—T L@J {Nugmgof >J

e  Start Position specifies the first data point you want output (0 through 700). The default value
is 0.

e 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.
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6.6 inputting and Outputting Trace Data

HP200 and 300 series programming examples (GPIB address = 1)

T R e e e e e L S U ——

F Example 6-13: Output ASCIl data from memory A.

10 DIM Tr(700) ! Fetches 701 variables.

20 OUTPUT 701;"DL3" ! Specifies CR LF as the delimiter.

30 OUTPUT 701;"TAA?" ! Specifies that data will be read from memory A in
! ASCII format.

40 FOR 1=0 TO 700 ! Fetches data 701 times.

50 ENTER 701;Tr(l)

60 NEXT |

70 END Result: Tr(0) =208 Tr(1)=210...Tr(699) =311 Tr(700) = 298.

Example 6-14: Qutput binary data from memory B.

e e . e T e = A T S e T A G e = T Y e M = A e e = AR e A et e Sm e

10 DIM Tr(700) ! Fetches 701 variables.

20 OUTPUT 701;"DL2" ! Specifies EQ! as the delimiter.

30 OUTPUT 701;"TBB?" 1 Specifies that data will be read from memory B in
1 ASCH format.

40 ENTER 701 USING "% ,W";Tr(® ! Fetches data through word conversion until the EOI
lis received.

50 END Result: Tr(0)=312 Tr(1)=319...Tr(699) =208 Tr(700)=211.

Example 6-15: Input ASCIl data to memory A.

I = e e e e e e e e e e e e e e e e e e e e e e o = = R e e e M = = AR = o= = = = = =

10 INTEGER Tr(700)

20 QUTPUT 701;"TAA" ! Specifies that data will be read from memory A in
1 ASCIl format.

30 FOR1=0TO 700 ! Inputs 701 variables.

40 OUTPUT 701;Tr(l)

50 NEXT |

60 END

Note: Specify VIEW mode before executing the program. After execution is complets,
press the VIEW key again to confirm the input resuit.
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6.6 Inputting and Outputting Trace Data

HP200 and 300 series programming examples (GPIB address = 1).

7 Example 6-16: Input binary data to memory B.

10 INTEGER Tr(700)

20 OUTPUT 701;"TBB" ! Specifies binary data to be input to memory B.

30 QUTPUT 701 USING "#W";Tr(",END !nputs 701 data in word size and adds EOI at the
lend.

40 END

Note: Specify VIEW mode before executing the program. After execution is complete, press the
VIEW key again to confirm the input resulit.

Note:If the data is in ASCII format, specify 701 as the the number of IO processings.
If the data is in binary format, fetch 701 data items and specify EQ! as the delimiter.
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6.7 Service Request (SRQ)

o The service request function prompts the controlier and other devices in the GPIB system to check
the analyzer’s state by polling the status register. Table 6-4 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 potl
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.)
82 Clears the status register.

Table 6-5 Status Register Bit Assignments

Bit Decimal Description

0 1 Turns ON when UNCAL occurs.

1 2 Turns ON when calibration is compiete.

2 4 Turns ON when a sweep is complete.

) 3 8 Turns ON when the specified number of averagings is complete.

4 16 Turns ON when plot output is complete.

5 32 Turns ON when an error is found in the GPIB code or a mode error
occurs (SYNTAX ERR).

6 64 Turns ON when bits 0 through 5 or 7 when a service request is
transmitted (S0).

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.
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6.7 Service Request (SRQ)

HP200 and 300 series programming examples (GPIB address = 1).

Example 6-17: Read the average end. {SRQ is not enabled.)

10 QUTPUT 701;"82" ! Clears the status register.

20 OUTPUT 701;"AG 30GZ" ! Starts averaging.

30 S=SPOLL(701) ! Reads the status register into S.
40 IF BIT(S,3)< >1 THEN 30 ! Loops until bit 3 turns ON.

50 DISP "AVG.END"

60 END

Example 6-18: Continuously read out the single sweep end. (SRQ is not enabled.)

10 OUTPUT 701;"S1" ! Sets the mode to single.

20 OUTPUT 701;"S2" ! Clears the status register.

30 QUTPUT 701;"SR" ! Starts the sweep.

40 S =SPOLL(701) ! Reads the status register into S.

50 IF BIT(S,2) < >1 THEN 40 ! Waits until bit 2 turns ON.

60 PRINT "SWEEP END"

70 GOTO 20 ! Starts the next sweep.

80 END

i Example 6-19: Read out the average end. (SRQ is enabled.)

10 OUTPUT 701"s0° | |Enables SRQ. )
20 OUTPUT 701;"82" ! Clears the status register.

30 QUTPUT 701;"AG" ! Starts averaging.

40 ON INTR 7 GOTQO 70 ! Jumps to line 70 when an interrupt occurs.
50 ENABLE INTR 7;2 ! Sets the analyzer to receive an interrupt.
60 GOTO 50 ! Loops until an interrupt occurs.

70 S=SPOLL(701) ! Reads the status register into S.

80 IF BIT(S,3)=1 THEN 110 ! Jumps to line 110 if bit 3 is ON.

90 OUTPUT 70%;"S2" ! Clears the status register.

100 GOTO 40 ! Repeats.

110 DISP "AVG.END"

120 END
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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 (Y 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 Cutput Formats column indicates that muitiple data items are output.
AUTO/MANUAL or ON/OFF in the Output Formats column indicates that the code outputs 1

or 0, respectively.

ON/QOFF in the Output Formats column indicates that they output 1 or 0, respectively.

A star (W) 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 kncb to

enter numeric data after sending that code.
o  All frequencies are in Hertz (Hz), and all times are in seconds or fractions of a second.

Function Liégedneer Talker Roquest Remarks
Code Output Format Header
Center Frequency CENTER * CENTER? Frequency CF
___________________ O O | Freweney ) O ]
CF step size CFSTEP * CFSTEP? Frequency CS
CS* CS? Frequency CS
CF step AUTO CSAUTO CSAUTO? AUTO/MANUAL -
CA CA? AUTO/MANUAL -
Frequency offset FROFS - |FROFS? | ONOFF + | FO | |
2 Frequency
<
2 FO * FO? ON/QOFF + FO
g Frequency
.lg Frequency offset ON FROFS ON * - - -
8 FO ON * - - -
FON * - - -
Frequency offset OFF FROFS OFF - - -
FO OFF - - -
FOF - - -
Mixer state | - ST I mxer T Timemal oy | T
External (1)
internal mixer MXINT - - -
MX1 - - -
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6.8 GPIB Codas

. Talker Request
Function L'étoe dneer - Remarks
Code QOutput Format Header
External mixer MXEXT - - -
MXE - - -
Positive bias MXPOSI * MXPQSI ? Levei MXP
MXP * MXP? Level MXP
Negative bias MXNEGA * MXNEGA? Level MXN
MXN * MXN? Level MXN
Band N BND * BND? Integer BND
Band lock - BNDLC? ON/OFF -
Band lfock ON BNDLC ON - - -
Band lock OFF BNDLC OFF - - -
>
3 -
g
> Signal ident - SIGID? ON/OFF -
@
v Signal ident ON SIGID ON - - -
o5}
= Signal ident OFF SIGID OFF - — -
O
Avg. Loss mode AGL" AGL? ON/QFF + Leavel AGL
Avg. Loss ON AGL ON - —
Avg. Loss OFF AGL OFF - -
Loss vs. Freq mode - LVF? ON/OFF
Loss vs. Freq ON LVF ON - -
Loss vs. Freq OFF | LVF OFF - —
Loss vs. Freq input [LVFIN ~ - -
Loss vs. Freq LVFDEL - -
deletion
Reference signal source - FREF? Internal (Q)/ —
External (1)
. Internal RFI - - -
: External RFE - - -
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6.8 GPIB Codes

Function Lié:)e(;\:r Telker Roquest Remarks
Code Output Format Header
Frequency Span SPAN * SPAN? Frequency SP
Sp* SP? Frequency SP
Spanmode | - - SPMD? | O Linearspan | - | |
- SPM? L 2: Log span -
Linear span | UNSP- | LNSP? |  Frequency | sP | |
LS* LS? Frequency SP
Ful'span Flsp | B - =77 '
FS -~ - -
Logspan (logsp | T T T ’
LG - - -
§ Log start LGSTART * | LGSTART? Frequency LGA
é- LGSRT * LGSRT? Frequency LGA
% LGA * LGA? Frequency LGA
§ Log stop LGSTOP* |LGSTOP? Frequency LGB
. LGSTP * LGSTP? Frequency LGB
LGB * LLGB? Frequency LGB
Zerospan | ZrROSP | - - |
Z8 - - -
Lastspan | LTsp T . [ “
Start Frequency START * START? Frequency FA
SRT * SRT? Frequency FA
FA * FA? Frequency FA
FT* FT? Frequency FA
Stop Frequency STOP STOP? Frequency B
STP* STP? Frequency FB
FB* FB? Frequency FB
FP* FP? Frequency FB
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6.8 GPIB Codes

; Talker Request
Function Lg:)edneer Remarks
Code QOutput Format Header
Reference Level REF * REF? Level Unit : Header
RE * RE? Level d8m : REB
RL * RL? Level dBmV : REM
aBu.V : REU
dBu«Vemf : REE
dBpW : REP
\% REV
w : REW
X dB/div DIV - DIV? 0: 10dB/ ~
§ DD DD? 1 5dB/ -
(o]
— 2. 2dB/
[]
O
§ 3 1dB/
QO
@ 4; 0.5dB/
o
5: 0.2dB/
6. 0.1dB/
Linear multiplication - LIN? 0:x1 -
factor
- LL? 1: %2 -
LN? 2: x5
3:x10
LINEAR x 1 LIN1 - - —
LN1 - - -
LL1 - - —
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6.8 GPIB Codes
- Function Lics::)e;:r Tolker Roqued! Remarks
Code Output Format Header
LINEAR x 2 LIN2 - - -
LN2 - - -
LL2 - - -
LINEAR x & LINS - - -
LN5 - - -
LL5 - - -
LINEAR x 10 LIN10 - - -
LN10
LL10 - - -
- |Reterence level display | - T 0:dBm | -]
§ unit
2 - UN? 1:dBmV -
§ AUNITS? 2:dBuV
E;_’ 3:dB .Vemf
4:dBpW
6:v
7:W
dBm ubBM - - -
AUNITS DBM - - -
KSA - - -
uB - - -
dBmV UDBMV - - -
AUNITS DBMV - - -
KSB - - -
UM - - -
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6.8 GPI8 Codes

Talker Request
Function Listener Code - Remarks
Code Output Format Header
dBuV ubBUV - - -
AUNITS DBUV - - _
KSC - - —
uu - — -
dBu Vemf UEMF - - -
UE - — -
dBpW UDBPW — - -
uw — - _
volts UVLT - - -
_ AUNITS V - — —
_% KSD - - -
§ watts UWAT —~ - -
E AUNITS W - ~ _
® |lovel offset  |REFOFS*  |REFOFS? | ONIOFF + Level | RO | |
RO * RO? ON/OFF + Level RO
Level offset ON | REFOFS ON* - - -
RO ON - - - —
RON ~ - - -
Level offset OFF [ REFOFS OFF - - —
RO OFF - - —
ROF - - _
Low noise mode |~ LN | ¢ ONOFF | T
Low noise mode | LNI ON — - —
ON
Low noise mode | LNI OFF - - —
OFF
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6.8 GPIB Codes

Function Liéze dneer Telker Reques Remarks
Code Output Format Header
Coupled Function COUPLE - - -
Cco - - -
rew | RBW® | RBW? | Frequency | RB | |
RB * RB? Frequency RB

RBW AUTO RBAUTO RBAUTO? AUTO/MANUAL -
____________________ e | mromwmnua | - |
vBw VBW * VBW? Frequency VB

VB * vB? Frequency VB
VBW AUTO VBAUTO VBAUTO? AUTO/MANUAL
VA VA? AUTO/MANUAL
slswe | swp- swer | Tme T T
§ SwW* Sw? Time
s ST~ ST Time
f:;' SWP AUTO SWAUTO SWAUTO? AUTO/MANUAL
N I S ] psr | auromanua | L
ATT ATT * ATT? Level AT
AT * AT? Level AT
ATT AUTO ATAUTO ATAUTO? AUTO/MANUAL -
AA AA? AUTO/MANUAL -
Couple AUTO | coauto | - | S T L
AC - -

Couple ALL AUTO | COALL COALL? AUTO/MANUAL
____________________ A | swromaa ||
MIN. ATT ATMIN * ATMIN? ON/OFF + Level 1 ATM

MIN. ATT ON ATMIN ON * - - -

MIN. ATT OFF ATMIN OFF - - -
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6.8 GPIB Codes

. Talker Request
Function Ll(s:toe dneer - Remarks
Code Output Format Header
RBW:SPAN CORS * CORS 7 ON/OFF + Ratio CORS
RBW:SPAN ON CORS ON * - -~ -
RBW:SPAN OFF CORS OFF - - -
VBW:RBW COVR - COVR? ON/QOFF + Ratio COVR
VBW:RBW ON COVR ON * - -
VBW:RBW OFF COVR OFF - -
S |Digital IF mode - FFT? 0: OFF
Q
S 1: ON (100 Hz
% contained)
[)]
E 2: OFF (100 Hz
8 not contained)
Digital IF ON FFT ON - - -
ON (RBW FFT1 - - -
100Hz
contained)
ON (RBW 100 | FFT2 — - -
Hz not
contained)
Digital IF OFF FFT OFF - - -
Menu MENU - -
ME - -
Trigger mode -~ TRMD? 0: FREE RUN
- TM? 1; LINE
]
g 2: VIDEO
=
3 TV_V
4 TV_H
5: External
6: Single
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6.8 GPIB Codes

. Function Lics::)e;:r Talker Requesy Remarks
Code Qutput Format Header
FREE RUN FREE - - -
TM FREE - - -
FR - - —
LINE LINE - - -
TM LINE - - -
LI - - -
VIDEO VIDEO - - -
Vi - - -
vV_V TV - - -
TV - - -
TV_HODD TVHODD * TVHODD? Integer TVH
TV_HEVEN TVHEVEN * | TVHEVEN? Integer TVH
§ External EXT - - -
= T™ EXT - - -
EX —_ — _
Trigger slope + | TRIGSLP + - - -
— | TRIGSLP - - - -
Trigger level TR TR? integer TR
Detector mode? | - - DTMD?  |0: PosiNega | T
- DM? 1: Positive -
DET? 2: Negative
3: Sample
Posi-Nega DTN - - -
DET NRM - - -
KSa - - -
Positive DTP - - -
DET POS - - -
KSb - - -
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6.8 GPIB Codes

Function Li(s::)edn:r Telker Roquest Remarks
Code Qutput Format Header
Negative DTG - - -
DET NEG - - —
KSd - - -
Sample DTS — - -
DET SMP - - -
KSe - — —
Sweepmode | - - SWMD?  |0: Normal & Full | - T
- SWM? 1: Normal & -
Window
10: Manuai & Full
11: Manual &
Window
20: Singte & Full
5 21: Single &
g Window
Normal CONTS - — —
SN - - -
Manual MANSWP - - -
SM - - -
Single SNGLS - - -
Sl - - -
Window ON WDOSWP - - —
ON
SDW - - -
Window OFF WDOSWP - - -
OFF
Reset & Start SR - - -
Take Sweep TS - - -
Sound mode | - - somp?  |o: off | | ]
- SD? 1: ON (AM)
2: ON (FM)
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6.8 GPIB Codes

Function Lié:)e;:r Talker Request Remarke
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 * SDvVOL? Integer VOL
SDv SDV? Integer VOL
Volume (Maximum) | VX - — -
5 Volume . vD - - -
s (Intermediate)
2 Volume (Minimum) | VN - - -
Pause time PAUSE * PAUSE? ON/QOFF + Time PU
PU * PU? ON/OFF + Time PU
Marker pause ON PAUSE ON * - — -
PU ON * - - -
PUN * - - ~
Marker pause OFF | PAUSE OFF - - -
PU OFF - - -
PUF - - -
Squelch SQE * SQE? ON/OFF + Level SQE
Squeich ON SQE ON * - - -
Squeich OFF SQE OFF - — —-
AGC - SDAGC? ON/OFF -
AGC ON SDAGC ON - - -
AGC OFF - -
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6.8 GPIB Codes

Talker Request

Menu

. Listener
Function Code Remarks e
Code Output Format Header
Dispiay line DL - DL? ON/OFF Unit : Header
+ Level
dBm . DLB

dBmV : DLM
dBxV  : DLU

dB.vVemt : DLE

dBpW : DLP
\Y : DLV
w : DLW

Display iine ON (DL ON * - - -

DLN * - - -
Display line OFF | DL OFF - - -
DLF - - —
Character display | - cHD? | onoFF | - | ]
- ANNOT? - -
Character CHD ON - - -
display ON
ANNOT ON - - -
Character DHC OFF - - -
display OFF
ANNOT OFF - - -
Gid | — GR? | I = S B
- GRAT? - -~
Grid ON GR ON — - —
GRAT ON - - -
GN - - -
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Function Li(_s:t: dn:r Talker Reques! Remarks
B Code Output Format Header
Grid OFF GR OFF - - -
GRAT OFF - - -
GF - - -
Frequency display | - - FRD? |  ONOFF | - - ‘
Frequency dispiay FRD ON - - -
ON
Frequency dispiay FRD OFF - - -~
A R T R— | — |
Input format - IN? F 0:RF T
2 1: Pl
- (Plug IN)
RF input RFIN - - -
Pl input P PI? Level Pi
impedance T oum? | o:son | | |
1:7540Q
50 Q OHMS50 - - -
75 Q OHM75 - - | -
Rear panel output | - - SWPOUT? |LOSWP (OyAXIS ()| - | |
AXIS AXIS - - -
2 V/IGHz LOSWP - - -
Trace A TA TA? (Lower bytes)
0: write
1 view
g 2: blank
L 3: normalize
4: A-DL—A
5. A-B—A
6: B-A—A
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6.8 GPIB Codes

Function Lié:)e dn;r Talker Roquest Remarks
Code Output Format Header
(Upper bytes)
0: nothing
1:  +max hold
2. +averaging
3: +min hold
Awie | awRTE | - | - -
AW - - -
Aview | avew | - [T - - T
AV - -~ -
Ablank | ABLANK | - [T N T
AB - — -
lamaxnos | avax | - [T N B
Q
£ AM - - ~
A min hold AMIN - - -
Aaveragng | AAVG* | avGa? | nteger | aa | '
AG " AG? Integer AG
stant AGR - - -
stop AGS - - —
pause AGP — - -
continue AGC - — -
1 time AG1 — — -
continue AGO - - -
Normaize A | | | T
Normalize A ON ANORM - - -
AN - - -
ANORM ON - - -
AN ON - - -
ANN — - -
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6.8 GPIB Codes

Function Liétoe dneer Talker Reques! Remarks
Code Output Format Header
Normalize A OFF ANORM OFF - - -
AN OFF - - -
ANF - - -
Correction data AR - - -
save
Instant normalize A | Al - - -
SHTA - - -
AXCHB | acHs | - | - T 1
CH - - -
A-B—A | A | - [T S T 4
TRO - - - J
gl ama | Y e N T
b TR1 - - - J
A-DL—A | LA | - [T - -
TR2 - - -
Trace Aclear 7 ST T
Trace B TB 787 (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
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INSTRUCTION MANUAL

6.8 GPIB Codes

Function Lics::)e dneer Talker Request Remarks
Code Output Format Header

B write BWRITE - -
BW - ~

Bview | Bvew | - | S
Bv - -

Bblank | BBLANK | - e
BB - -

Bmaxhod | BMAX | - - T
BM - -
B min hold BMIN — -

Baveraging | BAVG * | BAVG? | nteger | BG | |

BG -~ BG? Integer

é start BGR - -
- stop BGS - -
pause BGP - -
continue BGC - =
1 time BG1 - -
continue BGO - -

Normalze®8 | [ T T
Normalize B ON BNORM — -
BN - -
BNORM ON - -
BN ON - -
BNN — -
Normalize B OFF BNORM OFF - -
BN OFF - -
BNF — -
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INSTRUCTION MANUAL

6.8 GPIB Codes

; Talker Request
. Function Lxcs::)edn: r Remarks
Code QOutput Format Header
Correction data BR - - -
save
Instant normalize B | Bl - - —
é SHTB - - _ k
FlB-pL-B BDLB - - -
TR3 - - -
Trace B clear CWB - - —
Local LOCAL — - —
m LC - - -
[ T e e e i sttt o e - —— -
O |GPIB address - AD? Integer AD
- SHLC? Integer AD
User Definition USER - - _
UR - - -
1 UR1 - - -
c
2 2 UR2 - - -
£
§ 3 UR3 - - -
g| 4 UR4 - - _
=)
5 UR5 - — -
6 UR6 - - -
7 UR7 - - —
Recall RECALL * RECALL? 0: Normal recall -
RC* RC? 1: Fast recall -
= Normal recall RCNORM * - - -
[}
$ RN * - _ _
Fast recall RCFAST ~ - - - Only one
digit
RF - - -
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6.8 GPIB Codes

. Talker Request
Function Llét)e dn::r Remarks
Code QOutput Format Header
Save SAVE * - - —
g =
n
SHRC * - - -
Instrument Preset | IP - - -
§
fu
o
Marker ON MKR ON *|MKR? |0: Marker OFF -
MN * MN? 1: Normal marker -
MKN * - 2. A marker -
Marker - MF? Frequency MF
fraquency
Marker level — ML? Level Unit : Header
dB : MLD
g dBm  :MLB
[}
= dBmV  : MLM
dByV - MLU
dBuvemt : MLE
dBpW  : MLP
\% s MLV
w : MLW
dBm/Hz . MLH
dBuViHz : MLL
dBc/Hz : MLC
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INSTRUCTION MANUAL

6.8 GPI8 Codes

Function Liggedneer Talker Roques Remarks
Code Output Format Header
Frequency + Level - 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 - FIX? ON/OFF -
FX? ON/OFF -
Fixed marker ON FIX ON - - -
FX ON — - -
:2 XN - — -
= Fixed marker OFF | FIX OFF - - -
FX OFF - - -
FXF - - -
1/ A marker REDLT? ON/OFF + MF
calculated value
{See Note below)
1/ & marker ON REDLT ON - - -
1/ & marker OFF REDLT OFF - - -
Counter | - - COUNT? |  ONOFF | T
- CT? ON/OFF -
- CN? ON/OFF -
Counter ON COUNT ON - - -
CT ON - - -
CN ON - - -
Note: Calculated value is used as time or frequency data.
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INSTRUCTION MANUAL

6.8 GPIB Codes

Function Lgfdn:r Talker Request Fomarke
Code Qutput Format Header
Resoiution : 1kHz | CNO - - —
: 100 Hz | CN1 - — -
10 Hz | CN2 — — —
:1 Hz CN3 - — -
Counter OFF COUNT OFF - — —
CT OFF - - -
CN OFF - - -
CNF - - -
Counter operation - CTMD? FREQ counter: 0
mode
MKR counter: 1
MKR counter CTMK - - —
5 FREQ counter CTFR - - —
§ |signalvack | - | sig? T Tonore [ -
- SG? ON/OFF
Signal track ON SIG ON - - - -
SG ON - - -
SGN - - -
Signal track OFF SIG OFF - - —
SG OFF - - —
SGF - - -
NoiseHz | NOISE-  |NOISE?  |o: OFF I ‘
+ Frequency
NI * NI? 1: dBm NI
+ Frequency
2: dBuv NI
+ Frequency
3: dBe NI
+ Frequency
dBm/Hz ON NIDBM - - -
NIM - - -
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INSTRUCTION MANUAL

6.8 GPIB Codes

Function Li(_s:;edneer Talker Request Remarks
Code Qutput Format Header

dBuV/vV Hz ON NIDBU - - -
NIU - - -

dBc/Hz ON NIDBC - - —

Noise/Hz OFF NIC - -~ -
NOISE OFF - - -
NI OFF - - -
NIF - - -

Fixad Mkr Peak FXP - -~ -

dB down
X dB down width MKBW * MKBW? Level XDB
-g 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 - - -
DC1 - - -

X dB abs. right DBABSR - - -
DC2 - - -

X dB execution -~ DC? 0: Relative

state

1: Absoluts (Left)
2: Absolute (Right)
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iNSIRUCTION MANUAL

6.8 GPIB Codes

Function Liét)edneer Talker Reguest Remarkes
Code Qutput Format Header
Continuous dB - crsy ON/OFF -
dewn
Continuous dB CDB ON - — —
down ON
Continuous dB CDB OFF - - -
down OFF
AUTOTUNE | TUNE-  |TUNE?z | § Frequency | TN | |
TN~ TN? Frequency TN
Preselecion | | | 1 17 '
Auto peaking PPA - - —
2| Manual peaking PPM * PPM? Integer _
8o iy vt SR 4
= Marker display
Relative MDR — ~ -
Absolute MDA - - -
Marker poston | | | T
Upper right MDU - - -
Lower right MDL - -~ -
Marker OFF MKR OFF - — —
MKOFF - - -
MO - - -
MF - - -
Multi Marker ON MLT MLT? ON/QFF -
Mt Marker OFF | MForMO | - | - T
;5 Active marker shift | MN-orMK- | - | T T
£ Multi Marker No.1 MLN1 * - - -
= ON
Multi Marker No.1 MLF1 - - -
OFF
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INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

. Listener
- Function Code Remarks

Code Output Format Header

Multi Marker No.2 MLN2 * - - -
ON

Multi Marker No.2 MLF2 - — -
OFF

Multi Marker No.3 MLN3 * - - -
ON

Multi Marker No.3 MLF3 - - —_
OFF

Multi Marker No.4 MLN4 * — - -
ON

Multi Marker No.4 MLF4 - - -
OFF

Multi Marker No.S MLNS * - - -
ON

Multi Marker

Multi Marker No.5 MLF5 - - _
OFF

Multi Marke; No.6 MLNSG * - — -
ON

Muiti Marker No.6 MLF6 - - —_
OFF

Multi Marker No.7 MLN7 * - - -
ON

Multi Marker No.7 MLF7 - - —
OFF

Multi Marker No.8 MLN8B = - - —
ON

Multi Marker No.8 | MLF8 - - -
OFF
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INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Liéf;:r Remarks
Code QOutput Format Header
Active marker ~ MF? Freguency M
frequency
Active marker level - ML? Level Unit : Header
dB :MLD
dBm : MLB
dBmV : MLM
dB.V  :MLU
dBuvemf : MLE
g dBpW : MLP
= v . MLV
g w : MLW
dBMHz - MLH
dB.v/Hz - MLL
dBc/Hz : MLC
Frequency + Level —~ MFL? Frequency Same as MF, ML
+ Level
Multi Marker frequency -~ MLSF? Frequency Same as MF 8 items
+ AMKR
Multi Marker all level -~ MLSL? Level Same as ML 8 items
+ AMKR
5-44 Jan 20/94



INSTRUCTION MANUAL
6.8 GPIB Codes
; Talker Request
Function L'étoe dneer Remarks
Code Output Format Header
Peak Search PWAK - - -

MKPK — - -

MKPK HI - - -

PS - - -
.............................. ) E NI [EPUNE IR NP
NEXT peak NXPEAK - - -

NKPK NH - - -

NXP — — —
—————————————————— o o e = ey e e e e e D e En e e e e e e e S e = A e ey ————-——-———-—-—-J
Next peak left NXLEFT - - -

MKPK NL - - -

£
(8]
3 NXL - - -
2 SRR USRI IR 4 _________________
E Next peak right NXRIGHT _ - -
MKPK NR _ - -
NXR - - -
NEXT peak MAX/MIN NXMAXMIN — - -

NMM _ - -
.................. L_--_-__-_-_}-_-_---_------_--_---_-_-_--_-___-L-_----_-.
MIN search MIN — - -

MIS — - -

NEXT MIN NXMIN - - - T

NXM _ - -

Continuous peak - CP? ON/OFF -
Continuous peak CP ON — - -
ON

CPN _ - -
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INSTRUC!ION MANUAL

6.

8 GPIB Codas

. Talker Request
Function Llétoedneer Remarks
Code Output Format Header
! Continuous peak CP OFF - - -
OFF
CPF _ - —
————————————————————————————————————————————————————————— B T B e LR
AX DX~ DX? Integer {1 tc 700) DX
AY DY - DY? Integer (1 to 400) DY
Peak range
S
g Normal PSN - — -
g Upper PSU - - -
& Lower PSL - - -
Peak list - PLS? ON/QFF -
Peak list ON PLS ON - - —
Peak list OFF PLS OFF — — —
Alternated PKTHIRD - - -
Moduiating
Distortion
Measurement
MKR — MG - - -
MKR — CF MKCF — - -
MC - - ~
MKR — REF MKRL - - —
MR - - -
1 USRS SRR SRR KU NOUPUPRPRN SRR
g AMKR — SPAN MTSP - - -
=
DS — - -
MKR — CF step MKCS - — -
MO - - -
AMKR — CF step MTCS - - -
M1 - - -
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INSTRUCTION MANUAL

6.8 GPIB Codes

; Talker Request
B Function Lxége;:r Remarks
Code Qutput Format Hzader
AMKR — CF MTCF - - -
------------------------------- Bttt mttl ettt BT S P
MKR — MKR step MKMKS - - -
M2 - - -
AMKR — MKR step MTMKS - - -
)
é ------------------ Fommmm—mm— - == m————— R R LR L Rttt
MKR step size MKS * MKS? Frequency MKS
MPM * MPM? Frequency MKS
---------------------------------------------------------- ﬁ R T S R R
MKR step AUTO MKSAUTO MKSAUTO? | AUTO/MANUAL -
MPA MPA? AUTO/MANUAL -
Measurement Window | WD0 WDO0? ON/QOFF -
SHO SH0? ON/OFF —
- WN? ON/OFF - i
. Window ON WDO ON - - -
WN - - -
§ Window OFF WDO OFF - - -
£
= WF - - -
o e ittt L e i s e T TP P b e e it 1
§ Center position : X wDOLX* WDOLX? Integer (0 to 700) | WLX
% WLX" WLX? Integer (0 to 700) | WLX
= |Center position : Y - WDOLY? Integer (O to 400) WLY
- WLY? Integer (O to 400) WLY i
Window width WDODX* WDODX? | Integer (0to 700) | WDX
wDX* WDX? Integer (0 to 700) | WDX
Window height - WDODY? Integer (0 to 400) | WDY
- wDY? Integer (O to 400) WDY
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INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Requést

Function ngedn;r Remarks
Code Qutput Format Header
Start frequency WDCGRT * | WDOSRT? Frequency WTF
WTF * WTF? Frequency WTF
Stop frequency | WDOSTP*  |WDOSTP? |  Frequency | \ wee ||
WPF * WPF? Frequency WPF
3 |Upper mit level | WDOUP*  |WDOUP? |  Level | wWUL | |
é WUL * WUL? Level WUL
§ Lower limit level WDOLCW * | WDOLOW? Level WLL
[+b]
; WLL * WLL? Level WLL
2 |GONO GO decision | - - cM? | N&o | -
OK: 1
GO/NQ GO decision A | CMA - - -
execution
GO/NO GO decision B | CMB - — —
execution
EMC EMC - - -
SH1 - - -
Antennatype | - -] ANT? | ooFF | ST
1: Dipole
2: Log pern
3: TR17203
2 lanennaselect | | [ ]
Dipole ANTO - - -
ANO - — -
Log peri ANT1 - - -
AN1 - — -
TR17203 ANT2 - - -
AN2 - - -
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INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request
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 - - -
]
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
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6.8 GPIB Codes

. Talker Request
Function L'éf dn:r Remarks
Code Output Format Header
QP - QP? ON/OFF
QP ON QP ON - -
QN - -
QP OFF QP OFF — -~
QF — -
QP BW AUTO QPAUTO QPAUTO? 0: AUTO
QA QA? 1: 200 Hz
- 2: 9 kHz
- 3: 120 kHz
- 4: 1 MHz
S
a QP BW
200 Hz QPO - -
9 kHz QP1 - -
120 kHz QP2 - -
1 MHz QP3 - - At PEAK
only
Select the limit line type - LIMTYP? 0: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 - -
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INSTRUCTION MANUAL

6.8 GPIB Codes
Talker Request
Function Listener Code Remarks
Code QOutput Format Header
Limit line level
ABS/REL? - LIMAPOS? 0: ABS -~
1:REL -
ABS LIMAPOS ABS - - -
REL LIMAPOS REL - - -
Limit line frequency or  |LIMSFT LIMSFT? frequency or time SFT
time shift
Limit line level shift LIMASFT LIMASFT? [level SFTA
Limit line 1 - LMTA? ON/OFF -
Limit line 1 ON LMTA ON - — -
LAN - - -
Limit line 1 OFF LMTA OFF - - -
O LAF - - -
=
w Limit line 1 table LMTAIN * - - -
entry
Limit line 1 table LMTADEL - - -
delete
Limit line 2 - rLMTB? F ON/OFE -
Limit line 2 ON LMTB ON - - —
LBN — - -
Limit line 2 OFF LMTB OFF - - -
LBF - - -
Limit line 2 table LMTBIN * - - -
entry
Limit line 2 table LMTBDEL - - -
delete
Limit line type selection - LIMTYP? 0: Frequency domain -~ i
1: Time domain
: Frequency domain |LIMTYP FREQ - -~ -
: Time domain LIMTYP TIME - - -
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D ELIRUIM ANALYLER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request
Function Listener Code Remarks
Code Output 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 |Limit line vertical - LIMAPQOS 0: Absolute position -
% position 1: Relative position
: Absolute toward X axis | LIMAPOS ABS - - -
: Relative toward X axis |LIMAPOS REL - - -
Limit horizontal shift LIMSFT ~ LIMSFT? Frequency cr time SFT
Limit vertica! shift LIMASFT * LIMASFT? Level SFTA
Calibraion CAL - — -
SH7 - — -
CAL ALL CLALL - - -
CLA - - -
Total gain calibration CLTOTAL - - -
CLG - — -
Input ATT calibration CLATT - — —
S ITO - - -
o
= |IF step AMP calibration |CLSTEP - - -
O
IT1 - - -
RBW switch catibration |CLRBW - - —
IT2 - -~ -
Log linearity calibration |CLLOG - —~ —
IT3 - - -
AMPTD MAG CLMAG - - -
calibration
IT4 — - -
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INSTRUCTION MANUAL

6.8 GPIB Codes
Talker Request
_ . Listener
Function 0 Remarks
Code Code utput Header
Format
PBW calibration CLPBW - - -
IT6 - - -
Calibration level cL- CL? Level Unit : Header
d8Bm :CLB
dBmV : CLM
dBuvV : CLU
dBuVemt : CLE
dBpW : CLP
\'} : CLV
c W . CLW
.
© CLN - - - -
e LR L T e B T L B S et -
& [Calibration REF CLREF * - - — Knob alone
{ 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 - - -
CAL correction? - CLCORR? ON/OFF -
- CcC? ON/OFF -
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Function Lié:)edneer Talker Request Remarks
Code QOutput Format Header
CAL correction ON | CLCORR ON - - -
CC ON - - -
S CCN - - -
g CAL correction OFF | CLCORR — - —
g OFF

CC OFF - - -
CCF - ~ —
Plotter SH8 ~ - o

e | T T T
R9833 PLTYPEA - - -
HP7470 PLTYPEB - — —
HP7475 PLTYPEC - - -
HP7440 PLTYPED - - —
HP7550 PLTYPEE - - -

bata [T TTTTITTTTTTTTTTTTTTTT
All information PLALL - — —
g Waveform alone PLTRACE - - —
= Characters alone PLCHAR - — -
Grid alone PLGRAT - — -
Marker, DL, WDO PLMKR - — —~
Muilti Marker List PLMULT! - — —
Antenna table PLANT - - —
Limit 1 table PLLMTA - - —
Limit 2 table PLLMTB - - —
Loss table PLLOSS - - -

Paper | TTTTTTTTTTTTYITTTITTTTTYTTTTTTTI T
A4 PLA4 - - -
A3 PLA3 - - -
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INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request
Function Listener Code Remarks
Code Qutput Format Header
Division size
Single PLPIC1 - - -
Division into 2 PLPIC2 - - -
Division into 4 PLPIC4 — - -
prntpositon | | | T
Center PLMID - - -
Left PLLEFT - - -~
Right PLRIGHT - - -
Upper left PLUPLEFT - - -
Upper right PLUPRIGHT - - —
g Lower left PLLOWLEFT - - -
= |  Lower right PLLOWRIGHT | - - -
Number of pens I e
1 pen PLPENH1 - - -
2 pens PLPEN2 - - —
4 pens PLPEN4 - - -
6 pens PLPENG - - -
8 pens PLPENS - - -
Print posion shit | | | | T 7]
AUTO PLAUTO - - —
Manual PLMAN - - -
Execution PLOT - - -
PLT - - -
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6.8 GPIB Codes

Talker Request

. Listener
Function Code Remarks
Code Output Format Header
Utility SH3 - - -
—————————————————————————————————————— b e, e e e, e - - ——— - -
OBW OoBW * kOBW” Percentage + OBW, [ (See Note
Calculated value MF | below)
ADJ ADJ ADH? Calcutated value | Same as | (See Note
ML below)
2 |ADK GRAPH ADG - - -
5 |ADJ GRAPH OFF ADG OFF - - -
ADJ Ch space ADCH * ADCH? Frequency ADC
ADJ specified BW ADBS * ADBS? Frequency ADB
ADJ2 ADJ2 ADJ2 Calculated value Same as | {See Note
ML below)
Memory card CARD - - —
SH4 - — —
- Card initialization MCINIT - - —
$ MMI - - ~
2
g Soft menu read-in MCLOAD - - -
= MML - - -
Soft menu write-in MCSTORE — - —
MMS - - -
Label - LB? Character string - Up to 30
characters
- SH9? Character string -
_ltabeioN  [LBON™ - - — " enctose the
3 characters
5 with /
LON/™/ - - -
Label delete LB OFF - - -
LOF - - -
Note: The two calculation results are output continuously.
IF OBW: Frequency + Frequency
if ADJ: Level + Leve
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INSTRUCTION MANUAL
6.8 GPIB Codes
N Function Liégedn:r Talker Request Remarks
Code Output Format Header

S e R I U S S
Softkey No. 1 SF1 - - -
Softkey No. 2 SF2 - - -
Softkey No. 3 SF3 - - —
Softkey No. 4 SF4 - - -
Softkey No. 5 SF5 - - -
Softkey No. 6 SF6 - - _
Softkey No. 7 SF7 - - -

Damentry | | TTTTTTITTUTTTTTTTT ‘
Oto 9 0to 9 - - -
= . {decimal point) . C—- - -
% BK SP BS - - -
D1 1 (step up) uP - _ _
| (step down) DN - - —
Knob up  (coarse) | CU - — -
(fine) FU - - -
Knob down (coarse) | CD - - -
(fine) FD - - -
GHz G2 - — -
MHz MZ -~ - -
kHz K2 - - -
Hz HZ - - -
mV MV - - -
mw Mw - - -
dB 0B - - -
mA MA - — -
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INDIHUCIIUN MANUAL

6.8 GPIB Codes

: Talker Request
Function Llétoedneer Remarks
Code Cutput Format Header
sec SC - - -
Py msec MS - - -
E=
3 u« Sec us - — -
ENTER ENT - — —
Trace Data TP? 0: 0 to 400 mode
Input/output
1: 448 to 3648
mode
Accuracy
401 points TPC — — —
3201 points TPF - - -
Memory A output - TAA? 4 bytes + delimiter - 1-point
% (ASCI) data
©
8 (Binary) - TBA? 2 bytes x 700 - EOI signal
@ points
’._
Memory B output - TAB? 4 bytes + delimiter — 1-point
{ASCID data
(Binary) - TBB? 2 bytes x 700 - EQI signal
points
Memory A input TAA - — — 1-point
(ASCI) data
(Binary) TBA - — - EO! signal
Memory B input TAB - - - 1-point
(ASCI data
(Binary) TBB - - - EOQI signal
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INSTRUCTION MANUAL

5.8 GPIB Codes

Talker Request
. Function Listener Code Remarks
Code |Qutput Format Header
Power Measurement
Average times PWTM* PWTM? Integer -
(1 to 1000)
Average power ON |PWAVG ON - - -
Average power OFF {PWAVG OFF - - -
S Average power - PWAVG? Level
g value? Unit : Header
% Total power ON PWTOTAL ON - - dBm :PWB
§ Total power OFF PWTQOTAL OFF - - dBmV : PWM
g Total power value? | — PWTOTAL? Level dBuV : PWU
o dBuVemf
: PWE
dBpW : PWP
Vv : PWV
w : PWW
Tracking generator R3365A/
3371A only
TG : ON TG TG? OFF/ON -
: OFF TGF -
5 |TG output levei TGL TGL? Level Unit _: Header
g dBm :TGB
3 dBmV : TGM
';Ej dBuV : TGU
S dBuVemf
: TGE
dBpW : TGP
Vv : TGV
w : TGW
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INSTRUCTION MANUAL

L 4add

6.8 GPIB Codes

Function Liétoe dr:;er Telkor Request Remarks
Code Output Format | Header
Power sweep : ON PSWP ON | PSWP? OFF/ON -
: OFF PSWP OFF -
Start level FA * FA? Level FAB
Stop level FB * FB? Level FBB
Sweep time SW* SW7? Time SW
Smoothing : ON SMTH ON * | SMTH? OFF/ON, count SMTH
OFF SMTH OFF
g Count | SMTH ~ SMTH? OFF/ON, count SMTH
S [Reference Ine - ON  |RLNON  |RLN? |  OFFON | - =TT
:EZ’ : OFF | RLIN OFF -
§ Reference line offset RLOFS * RLOFS? Level RLOFS
Reference line siope XYR * XYR? Ratio XYR
PxdB marker: Execute |PSDEB - - -
: Normal PXDB NRM | PXDB? Normal/Continue, PXDB
level
0: Normal mode
1: Continue mode
: Continue | PXDB CONT | PXDB? Normal/Continue, PXDB
level
. Level PXDB * PXDB? Normai/Continue, PXDB
level
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6.8 GPIB Codes

Function Liéf;:r Telker Redues! Remarks
Code QOutput Format Header
Through correct : ON | FNRM ON FNRM? OFF/ON -
OFF | FNRM OFF -~
Level calibration | LcaL Teaz " "orron | =TT
:ON LCAL ON -
Sl O AT I I 1
E Power lineality cal PCAL PCAL? OFF/ON -
o
= ON PCAL ON -
£ OFF PCAL OFF -
£ foaibraton FCAL | |FCAL? | AUTOMANUAL | — | 7777
Auto FCAL AUTO -
TGA -
Manual FCAL MNL -
TGM -
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6.8 GPIB Codes

Function Li(s::ijneer Telker Roquest Remarks
Code Output Format Header
Misc
Header OFF | Woo I N -
Header ON HD1 - - — *
Delimiter | | [T
CR LF (EQD DLO - - -
LF DL1 - - —
(EQI) DL2 - - -
CR LF DL3 - - - e
LF (EQI) DL4 - - -
Service request | | | T ‘
Interrupt ON SO - — -
o Interrupt OFF S1 - — - 1A ¢
§ Status clear S2 - - -
Service request mask — RQS? Decimal notation -
equal to SRQ bit
Soft menu display | - — [ wmno? | Tonore | T ‘
Soft menu display ON MND ON - - -
Soft menu display OFF | MND OFF - — —
Device type | - - VER? | oRages | ST '
1:R3271
Device type (character - TYPE? Character -
string) string + Delimiter
- TYP? Character -
string + Delimiter
Revision output - REV? Character —
string + Delimiter
Screen data output — GPL? 64 characters x 24 —
lines
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6.8 GPIB Codes

Function Lié:)edneer Talker Reoquest Remarks
Code QOutput Format Header
Gated sweep |
EXT trigger signal source
 EXT EXT GT - - -
: GATE IN GTEXT - - -
INT trigger signal source | GTINT
: VIDEO VIDEO GT - - -
:TV-V TVWV GT - - -
: IF DET THRU IFDET THRU - - -
a LPF IFDET LPF
2| :IFmonitor ON  |IFMONION - - ~
s OFF | IFMONI OFF
§ Trigger
Slope
D+ TRIGSLP GT + - - -
- TRIGSLP GT - - - -
Gate position GTPOS"
Gate width GTwWID*
Gated sweep
: ON GTSWP ON - - -
: OFF GTSWP OFF - - -
Gated mode off GTOFF - - -
Delay sweep
Trigger signal
Source
g : video VIDEO DLY - - -
& : vy TWV DLY - - -
g : ext EXT DLY - - -
a Trigger slope
T+ TRIGSLP - - -
DLY +
- TRIGSLP DLY - - - -
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6.8 GPIB Codes

Talker Reguest
Function Listener Code Remarks
Code Output Format | Header
Delay time DLYTIM® )
Delay sweep DLYSWTIM*
Time
8‘ Delay sweep
2 : ON DLYSWP ON - - -
1)
E) : OFF DLYSWP OFF - - —
[]
a 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
& | Display density ANLG* - - -
o (See Note below)
L
§ ON/OFF + Display - ANLG? OFF/ON + Integer -
B density (1 to 30)
S| CONT ANLG CONT - - -
€ | PAUSE ANLG PAUSE - - -
n
Marker frequency MKX* MKX? Frequency -
Marker level MKY* MKY? Level -
(See Note below)
Maker ON MKX ON - — -
Maker OFF MKX OFF - - —
Note : Specify the data of 1 to 30.
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6.8 GPIB Codes
, ‘ Talker Request
Function L'é?;: - Remarks
Code Cutput Format Header
X Cursor CSRX* CSRX? Frequency -
AX Cursor CSRDX* CSRDX? Frequency -
2 | X Cursor ON CSRX ON - - -
a|aX Cursor ON CSRDX ON - - —
& | X Cursor OFF CSRX OFF - - -
_§ Y Cursor CSRY* CSRY? Level -
gAY Cursor CSRDY* CSRDY? Level -
o | Y Cursor ON CSRY ON - ~ —
£ | AY Cursor ON CSRDY ON - - -
'2 Y Cursor OFF CSRY OFF - - -
=
Read out total - OPANLG? - -
wareform data
PASS/FAIL Decision
Consecutive mode? - PFC? - OFF/ON -
Consecutive mode PFC ON -~ - -
ON
Consecutive mode PFC OFF - - -
OFF
Judgment result? PFJ? 0 : FAIL -
c 1: PASS
| Trace A judgment PFJ A
8| Trace B judgment PFJ B
Q
=Z| Judgment result - OPF? 0: PASS
w (details) 1: UPPER
a 2 : LOWER
= 3 : UPPER&LOWER
4 : ERROR 4
- FPU? FAIL point counter - EOI
Upper FAIL point (2byte) Signal
binary output + FAIL point (2byte)
*FAIL point counter
- FPL? FAIL point counter - EO!
Lower FAIL point (2byte) Signal
binary output + FAIL point (2byte)
*FAIL point counter
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Talker Request
Function Listener Code — Remarks
Code Qutput Format Header
Root Nyquist Filter
V__Nyquist £, ON
8| V' Nyquist F, OFF |NQST ON - ~ -
i NQST OFF - — —
.‘g - NQST? OFF/ON -
g JDC mode
Z | NADC mode NQST JDC — — -
‘g‘ NQST NADC - — —
£ | Symbal rate
Role factor BRATE" BRATE? Frequency -
RFCT* RFCT? 0.01 to 0.99 -
Split-Screen
A/B mode MLTSCR AB - — —
Z00OM mode MLTSCR Zz0OOM - - -
Normal screen MLTSCR OFF - - -
Split-Screen mode? - MLTSCR? 0: Normal screen
S 1: A/B
o 2: ZOOM
&
% Zoom window position |ZOOM POS * |ZOOM POS ? Frequency -
o |Zoom window width ZOOM WID ~ ZOOM WID 7 Frequency -
Peak window ZOOM Hi - - -
NEXT window ZOOM NH - - —
NEXT RIGHT window |ZOOM NR - - —
NEXT LEFT window ZOOM NL - - —
Trace A active TA - - -
Trace B active TB - — -
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6.8 GPIB Codes

Table 6-6 Examples or Data Entry (GPIB codes with asterisk)

Command example

Description

CF100MZ

CS100KZ

FON10MZ

SP500MZ or LS500M2Z
LGA100MZ
LGB1000M2Z
FA100KZ or FT100KZ
FB400KZ or FP400KZ
RE-25DB or RL-25DB
DD5DB

RON30DB

RB300KZ

VB100KZ

SW206MS

AT20DB

PUN100MS
DLN87DB

MK1.8GZ
MT2M2Z
MN100KZ
NOISE50Hz
XDBesDB

DX10GZ
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 log stop frequency to 1 GHz.

Sets start frequency to 100 kHz.

Sets stop frequencies to 400 kHz.

Sets reference level to -25 dBm (if units are set to dBm).
Sets 5dB/div.

Turns level offset ON and sets it 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 to
#dB V).

Turns 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 50. (GZ is entry.)
Sets marker step size to 100 kHz.

Sets average A to 200 times 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.)
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6.8 GPIB Codes

Command example

Description

WTFtMZ
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).

Recalis channel 5§ (Normal/Fast mode).

6-68*
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7.1 Outline of Split-Screen (2 Sections) Function

7. SPLIT-SCREEN (2 SECTIONS) FUNCTION

7.1 Outline of Split-Screen (2 Sections) Function

R3265A/3271A Series provide various display modes by dividing a single screen into two screens
(top- and bottom-screen) to display two traces, and make an easy operation for analyzing signals.

(1) Display-mode function
A/B

Displays the trace A to 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.
Z00OM/F-domain

in each fraquency 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 to dispiay a TIME-domain waveform on the section B and a DELAYED-
SWEEP waveform on the section A.
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7.1 Outline of Split-Screen (2 Sections) Function

(2) Softmenu

A or B_’T

1

During split-screen mode, this menu is display on the following softkeys
other than the A or B key so that the screen can be changed easily to
the split-screen menu.

CENTER FREQ FREQ SPAN START STOP REF LEVEL

-
'

]

I

t

.{

]

[}

]

I

!

L}

L}

f

I

| T T A

[ AB Use this softkey to enter into the A/B mode.
I

1

Z200M/ Use this softkey to enter into the ZOOM/F-domain mode.
F-domain |
__________ -
i
i
e —— hl
| T-domain ./ | Use this softkey to enter into the T-domain / F-domain
i F-domain |  mode.
| i N ]
L
e -
I GATED |  Use this softkey to enter into the GATED SWEEP mode.
! SWEEP |
U I ]
I
|
!- DELAYED |  Use this softkey to enter into the DELAYED SWEEP mode.
l_ SWEEP |
__________ -
]
[}
'''''''' i
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
foomommms “  or Bkey.
|
R et
i NORMAL Use this softkey to cancel the split-screen mode then
i
!

SCREEN return to the normal display mode (full screen).

e

In this case, active trace is returned to a full screen

(LED thatislitonthe |~ A lor [© B |key).
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7.2 AIB8 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 trace modes (WRITE, VIEW, MAX, AVG, etc.) and the detectors
(POSI-NEGA, POSI, NEGA, SAMPLE) are commonly used for the section A or B.

The display line 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 B 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 trace B by pressing the A
or B key each time.

ML SR
REF 0.9 e AT & i ¥ritedave Bwritedmax
108/ ‘
16 50750 ’ /B
\G e T .
Al 53 TIMES o oy
o ‘ ' F-domain
T-domain/
REY 30 kiz e ~——e___ f-dmam
W T e —
SYP 50 ms  ENIER JO0.000 WG SRR K A
REF 8.0 ko :
108/ o DELAYED
SKEEP
VEXU LK
NVl
REF 30 kHz ~ — T —— AORUL
VEF 30 khz SCREEN
SVP 50 s ESTER 400.000 WAz PN 2,000 i

Figure 7 - 1 A/B Mode
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7.2 A/B Mode

(1) Measurement exampie of A/B mode

Figure 7-2 shows a measurement waveform in a full screen.

112
REF -10.9 dEm 1T 18 48 {rite Bb!ank
1048/ .-
. . A
CENTER =
820.0600 MH:z R . \

INTER 820.000 WHz . SPAN 5.00 MKz

Figure 7 - 2 Full-Screen Display

reEEmeesse-= “ |ttt a9
= 'OMULTT ! A/B !
@ By pressing the keys in order A , 1 SCREEN | and !, the screen
| N i g gy -t e o o o —— - —— -
is changed as shown in Figure 7-3. o
W s AR MEAS
FH REEN: TR RMRCK ) _erite BwTite f«EF LK I BIRLK: ] L frite Btritedan
"B/ - o/ : AL PRR 0
- - F e
- - : X EIBa -
TINTER v D) §IDDH ' | 4G PORER
§20.000 Wy “-domain 1109 e ? %
T-domgin/ L-55 e Iﬁ’ 1 "n* 1Id AR
o 2 e o { Fhw SRR Ty B
W R NG INE W FRSHWE g D RYRN: g . S
REF -10.0 e - RAF -10.0 Fa
'y DELAYED Y et
B LK : \
L% ] e -
NRUL T— RETLRS
e | R an
VP 5 w5 ENTER BN %0 Wz o BN X W3 iR BR. &R WL SIVER- X ]

Figure 7 - 3 Split-Screen Display (A’‘B Mode) Figure 7 - 4 Measurement Screen in A/B Mode
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@ Press the keys as follows:

(from the screen state of Figure 7-3)

Frm———————— -
I

! MAX HOLD MW
t ]
O oA | B ' [SSHIFT | | o
e oo = --—-- o
Fem——————-—- b B shadeiabad bl
ue_ I NEXT !! POWER
SHIFT 3 |! MENU '!  MEAS
O g W b m e m-—-————

SRR EEORRLCCRR LR R PG VO RIKRE TEEIR™

7.2 A/B Mode

! TOTAL PWR

The screen displays the trace B for MAX HOLD, and the trace A for total power

measurement as shown in Figure 7-4.
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7.3 ZOOM/F-domain Mode

7.3 ZOOM/F-domain Mode

In each frequency domain of trace A or B, this function enables to dispiay a wide span on the section

B and a zoomed window on the sectior A,

By observing a wide frequency range, use this made to 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 to set).
For the contents of setup parameter and function are commonly used (except the following).
Enable to setup (section A or B individually)
e CENTER, SPAN, and START/STOP frequency
e RBW, VBW, and SWEEP TIME
o REF level, dB/div, LOG/LIN scale, and level unit
e Trace mode, Trigger mode, Detector mode, and QP mode
Enable to setup (section A only)
® Display line and Measuring WINDOW
e Marker and marker related functions {(Sound, OBW, ADJ, POWER MEAS, etc.)
e Dummy analog dispiay
e DIGITAL IF
TSR
sEF 0.8 Be B U100 B Lwrite Barite
i WRKER Ll
M ‘7‘3% gz
ngoo Wz B 7 ]
i-domain |
: T-fomain/
REE 3V = F-domain
LN I ‘ _m
SWP S0 s DTER B0 W2 SR T
REF 9.0 dn B
) TLNED
0/ | YEEp
VAL LK
A
SR
e CREEN
WP s IR LR R sPa 26,50 s
Figure 7 - 5 ZOOM/F-domain Maode
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7.3 ZOOM/F-domain Mode

(1) ZOOM/F-domain Softmenu

FoTmssseses- }
= = 1 MULTI H
A or B t——=} SCREEN |
S i ]
_____ v,
1 Z00Mm/
\ F-domain |
Loecrwcmc = R
i Z00OM | Selecting POSI with modifying the data, changes the
! POSIWID | frequency position of the window on the section B, and
pommommm—- < also changes the center frequency on the section A
! simultaneously.
E 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 to
! that setting .
1
| et daid b
| PEAK i Use this softkey to move the center of window to the peak
I wWDO I level position of the section B.
| SO — 4
[}
---------- 1
NEXT i Use this softkey to move the center of window to the next
WDO ! peak level position of the section B.
__________ o
S—— ;
— ,  RIGHT | Use this softkey to move the window to the right-direction
' wWDO ,  peak from the peak of window position of the. section B.
': __________ -1
""""""" a
, LEFT i Use this softkay to move the window to the left-direction
! wDO i peak from the peak of window position of the section B.
bemece e aoo- -

¢ When setting the window width to 0 Hz, the R3265A/3271A automatically changes the
mode to TIME-domain/F-domain mode. In case of other than 0 Hz, the R3265A/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". There is no search condition other than AX/AY.
In case of RIGHT or LEFT operation, be sure to reduce the noise width minimum or
increase the AY setup value maximum (example: 100) due to search the noise.
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7.3 ZOOM/F-domain Mode

CAUTION

The following functions cannot be operated in ZOOM/F-domain mode.
e |LOG SPAN
& Manual SWEEP and Window SWEEP
e ADJ graph
o GMDSS measurement
e - Modulation accuracy measurement (R3541)

Measurement exampie of ZOOM/F-domain mode

(1)

Figure 7-6 shows a measurement waveform example in a full screen.

REF 20.0 dBs ATT 30 dB srite B_blank
BdB/ TRIE |
L
EN
5LANK

gL
190 khiz

‘.ﬁl Bk
10 kHz ©
SkP

00 os

START D Hz STOP 200.8 MHz

Figure 7 - 6 Full-Screen Display (ZOOM/F-domain Mode)

® Press the keys [© A

screen (see Figure 7-7).

i
SCREEN !!

7-8

ZOOM/
F-domain

in that order to change the

Jan 20/94
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7.3 ZOOM/F-domain Mode

- N REF
REF 20.0 dBa T irite Bsrite REF 0.0 dBa M Re LITite 8_srite
188/ o e/ i &/an
PSIAID
- e
i 0.6 de o S LR
; x [ | - oo e
‘ A3 JL ‘-; tm " ) TIPS
TRy TTENE , ALK WA TR WESEE
[[f n."& ‘, j ................. REF N.o& ‘ ‘ ..................
18/ B ! LEFT 128/
| l SR o | L e
“;f‘,,; o
! g { i P . RSO
\ NESREEREREN N Sy st T (LI iz matb | LLJ el bod L1
SPides TR R ST 0.0 W P e SR ORe ST M &
Figure 7 - 7 Split-Screen Display Figure 7 - 8 Measurement Screen in
(ZOOM/F-domain Mode) Z0O0OM/F-domain Mode
@ From the screen state of Figure 7-7
---------- a
i Z00M |
Press the keys; POSIWID | | 5 MHz | in that order o set the window width.
| S L L L -l
[ gttt itk BN sfenbadbnteniedit it BN odhninadndindedh a
! PEAK i1 RIGHT || RIGHT |
@ Pressthekeys! WDO |} WDO )} WDO linthat order to move the
~ window position. =~ """"""" d ke d b -
@ Press the keys in the following order:
Fe=s=s==-=- "
- 1 ALL AUTO
A CPL ! ! REF LEVEL 0 dBm
| O Ry -

and then the screen is changed (see Figure 7-8).

Press the [~ B key to make the section B to be active, and then press the
; NORMAL !

i SCREEN |to return to the normal screen (see Figure 7-8).

| i VA -4
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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 position on the section A.

By observing a wide frequency range, use this mode to analyze any time-axis in that area. Tha 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.

LT SR
REF 9.0 da AT d arite Bwrite
108/ o
TN N TN NS N N N e
S:E s ’ o/
*~domain
; ;\.;Kfﬁ [-domain/
000 ms || -domain
5%: g ﬁ B T
P Qgs  TNTER 100000000 iz TRIR G
REF 0.0 Ba o e
DELAYED
1048/ L
VENL LK
i
REF 3 Wiz VORYAL
VBV 3 iz SCREEN
SVP 50 ms  ENTER T.000 CHz T 1.508 ol

Figure 7 - 3 TIME-domain/F-domain Mode
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7.4 TIME-domain/F-domain Mode

(1) Measurement example of TIME-domain/F-domain mode

Figure 7-10 shows a measurement waveform example in a full screen.

110
REF 8.9 dBa AIT 10 d8 Lsrite B_blank
10dB/ -
3
cENTER e
1.0006 GHz - lfl
BAK

NENT MENU

CENTER 1.000 cHz

SPAN 1.80@ CHz

Figure 7 - 10 Full-Screen Display
(TIME-domain/F-domain Mode)

|
(=] 1
® Pressthe keys | A i SCREEN
screen (see Figure 7-7).

—

i | T-domain/ |
i 1+ F-domain _Ein that order to change the

REF 8.0 dBa RIRLE ) Asrite Brite

L+
SWP S0 ms  TINTER 1.009 Gz

PN 1,500

PR €S
REF 0.0 cha ERCK: ] L _¥rite B_rite
188/ .
g
TI\ES
P o
Wy AWER
18 as §¥F
W23 da WG PR TOTAL PR
RBY 3 Mz 5 oW

WP SRas DR 1.0W o PN .80 ak

Figure 7 - 11 Split-Screen Display
(TIME-domain/F-domain Mode)

7-11

Figure 7 - 12 Measurement Screen in
TIME-domain/F-domain Mode
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7.4 TIME-domain/F-domain Mode

@ From the screen state of Figure 7-11

Press the keys in the following order:

' SWP :
] 1
A CPL ‘ ! R 0 ms
| e L -
and then press the keys in the following order:
Fo———ss=——— M e ———— I ekl h]
Ut 'NEXTMENU || POWER | | AVG POWER |
BHET || 3 | ! 'l MEAS !! ONOFF !
| I I PR O o

An averaging power measurement can be performed on the section A by observing the
frequency domain.

Set the averaging power measurement to OFF, and press the 5 B key to make the

| NORMAL |
section B to be active, and then press tha| SCREEN | to return to the normal screen
[N

(see Figure 7-10).
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7.5 GATED/TIME-domain Mode

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 simuitaneously 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

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 parameter setup condition.

Enable to setup (section A or B individually)

e CENTER, SPAN, and START/STOP frequency

e SWEEP TIME

® REF level, dB/div, LOG/LIN scale, and level unit

e- 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 VIDEO trigger, the TV-V trigger, and the IF DETECTOR.

External trigger terminal R3265A/3271A
of Rear Panel

Trigger signal (TTL level)
synchronized with input signal INPUT

Signal source

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.

L3RR REF 0.9 B T10 8 i 72
REF 2.5 dBa RERT T S¥Tite Bbiunk B e bmite
1048/ g SARCE
VB AV
oW i
\hnn l ﬁ ““ 4
T-dn-nn/ ”
F-domain M l“hl _ .ii ..... 3l LiU HIIER Rl 3¢l 434
E m 1. e s DR BRI W -
e RFODMa | f; . ;' : ‘
" AL 168/ i N
s SHIE PO o S S )
\(E\l L\‘( 300.8 ns : :
_______ e g o o R
st | R rweEe e
EVIER 820.0343 VHz SPAN 508 kH2 ) '
Figure 7 - 14 Full-Screen Display Figure 7 - 15 Split-Screen Display
, (GATED SWEEP OFF) (GATED SWEEP OFF)

Figure 7-16 (split-screen mode) shows the TIME domain waveform on the sectipn 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.

‘ ATED 172 i
A a1 b Lite Bemite REF 0.0t TT 16 88 arite b blak
‘ | SR 104/ . R
: il :
- SARGE a B
N’”’ﬁ " BLAK
BELKE i W A 3
T lu B
DP s INDLEN. 8T e RN | AL
- 4
REF 0.0 Ba : : N
188/ w |
SATE PSI "
.57 xs MWLLlHZ m¢ S\\kll[yil\
s | ot WM .8
A1y | 4 “ NN
‘\F‘! ] k& B [ PR, -
A g IHEDANA @ I TR 910 8917 udz Ths 500 xrz
Figure 7 - 16 Split-Screen Display Figure 7 - 17 Full-Screen Display
(GATED SWEEP ON) (GATED SWEEP ON)
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(2) GATED SWEEP Softmenu

i GATED
! SWEEP |
e o o o o - + __________
SOURCE | Use this softkey to set GATE signal source to EXT (see
EXT @)
---------- Fommmmmemn—y
! EXTTRIG | Use this softkey to switch the external
' | trigger input.
pemma—a———- o4
[}
| S
i GATEIN | Use this softkey to switch the gate input.
S :
T
i SLOPE | Use this softkey to select the polarity of the
i +/-° | trigger signal.
o amm - -o-- )
SOURCE | Use this softkey to set the GATE signal source to INT (see
INT i @)
__________ B e,
| FREE RUN | Use this softkey to set the FREE RUN
: ! (default setting).
). __________ 4
Fommmmeemem

- ,
i VIDEO | Use this softkey to set the VIDEO trigger.
] t
I !

-
TV-V I Use this softkey to set the TV-V trigger.
{
1
-

- - -

-
{
[
}
|
|
1
’.
[}
A
i IFDET | Use this softkey to set the iF DETECTOR
i THRU/LPF | trigger.

E:

[}

]

]

I

[

|

IF MONIT | Use this softkey to display the IF monitor
ON/OFF | signal at the IF DET trigger.
---------- -+
I SLOPE | Use this softkey to select the polarity of the
i +/ - | trigger signal.

e T e e e e e = = = e e = - - —
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i

|

| it i

! GATE | Use this softkey to set the window position (see @).
| pPOSI !

| a

bommmmmmmem .

| GATE i Use this softkey to set the window width (see @).

| WIDTH !

IL __________ 4

GATED SWP | Use this softkey to switch the GATED SWEEP ON/OFF

ON/OFF | (see @).
__________ -
Pemmm—m———- ]
! FULL i Use this softkey to display the waveform of the section A
i SCREEN | (when GATED SWEEP ON) using the full screen.
I: __________ o
i GATED | Use this softkey to cancel the GATED SWEEP mode and
' OFF | then return to the normal full-screen display.
g gy -t
Fr—— e ————— Fo=m—————— R
i SOURCE | | SOURCE |
@ Press the keys in the order ! EXT b INT L
e e == - 4 I I R 4

Enables to set the GATE signal source for the TIME domain waveform of the trace B.

In case of SOURCE INT, GATE signai 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 VIDEO trigger and TV-V trigger.

® SPAN 5 MHz or more cannot be used for analyzing the frequency domain in IF
DET trigger.

® Trigger selection by pressing the keys | MENU | = TRIG !, enables to

set for the GATED SWEEP waveform of the trace A.
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7.5 GATED/TIME-domain Mode

i
® Press the keys inthe order !  GATE |,
' pOsl !

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 to move the window fixed to left/right direction.
The setting range is from 300 ns to 100 ms. (defauit vaiue: 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.

e The setting of data displayed can be performed, even if that data is out of the
screen.

| S o
ON : The area that is set by the window is gated and then the GATED SWEERP 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.

OFF : Sets the GATED SWEEP to OFF.
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3

Measurement example of GATED/TIME-domain mode
Figure 7-18 shows a measurement waveform in a full screen.
102
kiF 0.8 dBa ATT 19 d8 d_write B_blank
1928/ G
o
e
i ! ‘
! i
; ‘
2 ."u
T kHz JRL
B8 AR
1 kHz S MU R IR RY
SEP [TV U™ RV W R W W
490 as
CENTER 82€.0343 WHz SPAN 200.0 kHz
Figure 7 - 18 Full-Screen Display
The screen (see fFigure 7-19) is displayed by pressing the keys in order
| st ianinaiie B ittt ha
5 1 MULTI .1 GATED |
A i SCREEN || SWEEP .
S [ N VU R S o
Fm=sessesss- arTmTsSssssss- il
\ SOURCE || EXT TRIG
Press the keys in order | EXT " ! from the state (see Figure 7-19),
and set to EXT trigger. dhommmmeee *
Press the keys as follows:
| ettt al
| SWP '
a
B cPL |} |5 0 KHz
| S <
FEssssses=- | afiiesinaihatindiatian i il
! GATE | i GATE !
and adjust the | PQOSI ''and | WIDTH |
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7.5 GATED/TIME-domain Mode

Frm————————— -
i

| GATED SWP |

the screen (see Figure 7-20) will be displayed.

fom—m—mm—mm
5 i GATE '
Select the A key to make active and then press the | OFF I, the screen
b o o o - - - -4
will return to the previous screen (see Figure 7-18).
. . GATED 172 CATED 172
I%FG,.O L] AT B Arite B arite Rﬁa,. & ATT0 @ ASrite Byrite ®
o SARE ' | [SRE]
| o ;
‘ : ul_{ ‘ ; aerreseastmeriaiee
| i ! - ..... N N
< ot ‘ i
Wik - GAIE : o
B Tmmf?ﬁ;g L P (TR ERIWI We
0o he || "‘ r e et ’
s : } ILl \‘ WATED ke ¢ [P !
R agwom |
,le . 4.000 xs [ ;
s 1 ‘ ; GTED . .
w0 | W 1 kiz ’ ‘ |
SEE e WRe TR EHINE W

Figure 7 - 19 Split-Screen Dispiay
(GATED/TIME-domain Mode)
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Figure 7 - 20 Measurement Screen in
GATED/TIME-domain Mode
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7.6 DELAYED/TIME-domain Mode

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 observed simultaneously 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 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 parameter setup condition.

Enable to setup (section A or B individually)

e SWEEP TIME
e REF level, dB/div, LOG/LIN scale, and level unit
e Trace mode, Detector mode, and QP mode

Enable to setup (section A oniy)

e 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 R3255A/3271A
of Rear Panel

Trigger signal (TTL level)
synchronized with input signal | L INPUT

Signat source

P
et

Figure 7 - 21 DELAYED SWEEP Connection Diagram
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7.6 DELAYED/TIME-domain 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.

ELWY 112
WU SR
REF 0.8 d3e 118 4B Colank B_rrite I‘I&UD &a : -\.U & Amrite B write
1448/ VB i ! RL:
T ,_ P
e ; DELY)
200w/ . ‘
! F-d‘maln - ”“E
incr e
T n
T W FRIE S Sk
S| | v e =8
................. @ o ‘ : L
&8 : NEB
RiG LB |
q%i kHz w1
J;%. " o
i LI TUSN o
59 = T :
*TEVTER 820008890 %Az SPAN B Hz SP w0 b
Figure 7 - 22 Full-Screen Display Figure 7 - 23 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.
DELAY 172 ) . 12
REF 0.0 da AT 108 imite B .
i : : write Barite - ?558’ ¢ dia ATT 19 dB _rrite B_blank
! KR
. | 26.50 »s
i Moy
TP LOxs CETER B0, 00000 W PRI .
N ; T |
b . L DELAY
1o/ i 1 g/
- N N DA
A | ; SRty S*o khal
‘ L o
RE100 Ktk ; g v OELY !
BEIN K “ N F s'I":LO . -
FPus VIV B0, O W FRIR CENTER 820.0000008 WHz SPAN 0 H2
Figure 7 - 24 Split-Screen Display Figure 7 - 25 Full-Screen Display
(DELAYED SWEEP ON) (DELAYED SWEEP ON)
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DELAYED SWEEP Softmenu

A or B (—— SCREEN |

DELAYED |
SWEEP |
e et Formmr e ——— -
' TRIG . Use this softkey to set the trigger mode (see D).
1 [}
R T —— ;
! ! VIDEO | Use this softkey to set the VIDEOQ trigger.
: : :
| it 4
: |
----------- A
E TV-V | Use this softkey to set the TV-V trigger.
l
S N ]
)
ettt -
: EXT 1 Use this softkey to set the external trigger.
: v
T S 4
i |
I Fo—m—m—m— - .
: | SLOPE | Use this softkey to select the polarity of the
i | +/- ' trigger signal.
: ]
DELAY , Use this softkey to set the window DELAY time (see @).
TIME !
__________ o)
A ]
! DELAY | Use this softkey to set the window width (see @).
I SWP TIME !
. o

| STEP SIZE ! Use this softkey to set the step size of window DELAY
AUTO/MNL ! time (see @).

ON/OFF | (see @).

i Use this softkey to display the waveform of the section A
SCREEN | (when DELAYED SWEEP ON) on the full screen.

Use this softkey to cancel the DELAY SWEEP mode and

]
b =
[DELAY SWP | Use this softkey to select the DELAYED SWEEP ON/OFF
|
3
1
1
!
|
[
]
I3
| {

' OFF i then return to the normal full-screen display.

[
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- - —— - — -

@ Press thei— TRIG | key.

Selects any one of triggers (VIDEO, TV-V, EXT).
Adjusts/riggers 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).
a3
DELAY |
!
{

]
)
H 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
numaeric 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 line only} with keeping the
DELAY TIME fixed.

Resolution is same as SWEEP TIME.

The setting range is from 50 us to 1000 sec.

Note: e The window can be 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
screen.

Enables to set the step size when moving the DELAY TIME of window using the step key.
AUTO: 1/10 (one-tenth) of SWEEP TIME automatically

MNL : Manual setting from 100 ns to 1 sec.
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__________ T
i
|

' ON/OFF !

ON - Triggers from DELAY TIME of window, and the window width is set to SWEEP
TIME to dispiay the waveform zoomed of the window cn the trace A.

When “"ON" is seiected, 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.

TRIG
?EF 0.0 dBm ATT 10 dB i_write B_blank
td8/ T — - [-REE RN
—
| R
| e
! ]_\-H .....
e
s
N/_
58 ms - v
ENTER 820.000000 MHz SPAN D k2
Figure 7 - 28 Full-Screen Display
@ Press the keys in the following order:
reeEsteme-- a3 st et I 5t i AT mm—————= hl
- T MULTI '\ DELAYED || TRIG " VIDEO \
A i SCREEN || SWEEP | " '
P U 0 O i 0 U I S G S -
and then the screen (see Figure 7-27) will be displayed. (In this case, adjust the trigger
level.)
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VRE180 ki ) '
“-*mm ALY
W (B : — PR W BB

DELAY 1/2 DELAY 172
REF 0.0 Ba AT 18 B Aerite B write REF 0.0 de AlT1e 8 L srite B srite

Tl s
i DELAY SV

@ Press the keys in order | DELAY

S e TR
Figure 7 - 27 Split-Screen Display Figure 7 - 28 Measurement Screen in
(DELAYED/TIME-domain Mode) DELAYED/TIME-domain Mode

! DELAY | from the screen state (see Figure
' TIME H SWP TIME :

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 Examples(HP300 Series)

(1) A/B Mode

40

END

10 OUTPUT 708;"CF800MZ; SP10MZ"
20 QUTPUT 708;"MLTSCR AB"
30 OUTPUT 708;"BMAX; AAVG"

' Sets the CENTER and SPAN.
' Sets the A/B mode.
' Selects the MAX HOLD for the trace B.and the AVG for the trace B.

(2) ZOOM/F-domain Mode

10
20
30
40
50
60
70
80

ouTPUT
OUTPUT
QUTPUT
OUTPUT
OuTPUT
ouTPUT
OUTPUT
END

708;"FAOMZ; FB200MZ; RB100OKZ; VB10OKZI"

708;"MLTSCR ZOOM"
708;"Z00M WID 5MzZ"

708;"Z00M HI; ZOOM NR;

708;"TA; AL; RE-20DB"
708;"TS"
708;"PS; CNO"

ZOOM NR"

' Sets the start/stop frequencise,and RBM.

' Sets the ZOOM mode.

' Sets the window width.

'Moves the window to the PEAK,RIGHT,RIGHT in order.

' Selects the ALt AUTO (CPL of the section A) then sets the ReF level.
'Executes the single SWEEP once.

'Executes the peak search,then sets the counter ON.

(3)ZO0OM/TIME-domain Mode

10
20
30
40
50
60
70

OuTPUT
OUTPUT
QUTPUT
ouTPUT
ouUTPUT
ouTPUT
END

708;"CF1GZ; SP1.8GZ"
708;"MLTSCR ZOOM"
708;"Z00M WID OHZ"
708,"Z00M HI"
708;"TA; SW10MS"
708; "PWAVG ON"

'Sets the CENTER and SPAN.

' Sets the ZOOM mode.

' Sets the windou width to 0 HZ

' Moves the window to the PEAK.

' Sets the SWEEP time of the saction A.

' Sets the averaging power measurement to ON.

(4) GATED/TIME-domain Mode(See Note below)

10
20
30
40
50
60

OUTPUT 708;"CFB20MZ; SP200KZ; RB1KZ; VBIKZ"

ouTPUT
ouTPUT

708 :"EXT GT"
708;"TB; SW50MS"

OUTPUT 708:"GTWID 4MS; GTPOS 2MS"

ouTPUT
END

708;"GTSWP ON"

' Sets the CENTER,SPAN,RBW,and VBW.
'Sets the GATE signal source to EXT(external).
'Sets the SWEEP time of the section B.

'Sets the GATE width and posttion.

'Sets the GATED SWEEP !0 ON.

Note: For the sampie programs (4),the full-screen display is set during a GPIB operation.
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(5) DELAYED/TIME-domain Mode(See Note below)

10 OUTPUT 708;"CFB2GMZ; SPOKZ; RB10KZ; vB10KZ" 'Sets the CENTER,SPAN,RBW,and VBW.
20 OQUTPUT 708;"VIDEO DLY" ' Select the VIDEO trigger.

30 OUTPUT 708;"TRBOHZI" * Sets the trigger levet to 80%.

40 OQUTPUT 708;"DLYTIM 7MS; DLYSWTIM 1MS" ' Sets the DELAY time and width.

50 OUTPUT 708;"DLYSWP ON* 'Sets the DELAYED SWEEP to ON.

60 END

Note: For the sample programs (5),the full-screen display is set during a GPIB operation.
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8. TROUBLESHOOTING

8. THOUBLESHOOTING

This chapter to diagnose and solve any problems you may have with your analyzer.

8-1 Jan 20/94



INSTRUCTION MANUAL

8.1 Inspection and Diagnosis

8.1 Inspection and Diagnosis

if you have problems with your analyzer, use the table beiow 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 wiil be
charged for all repairs done by our engineers.

Condition Possible Cause Solution
The power cable is not Turn the power switch off and
properly inserted in the connect the power cable properly.
The system cannot be | connector.
powered up.

The power fuse is biown. | Replace the power fuse. (See
paragraph 1.2.4-(2).}

The intensity volume is Adjust the intensity using the
set too low. volume knob.
The sweep LED lamp is it
but no waveform is ) X
displayed on the screen. The input c_:able or Connect the input cable and
connector is not properly | connector properly.
connected.
The trigger is set to Press the menu key and select
Single mode. FREE RUN.
The analyzer will not o
sweep.
The LED lamp Press the key A or B of TRACE
corresponding to key A or | and select WRITE.
B is not lit.
The signal level is The AMPTD CAL has not | Perform calibration (See section
inaccurate. been adjusted. 5.8).

The system is set to the If a program is being executed,
GPIB remote control halt it and press the LCL key.
mode.

The keys do not function.
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9. THEORY OF OPERATION

This section explains at the block level how the R3265A/3271A spectrum analyzer works.
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9.1 Block Descriptions

The R3265A/3271A mixes the input signal with a 21.4 MHz intermediate frequency (IF) signal. {The
input signal must be in the range from 130 Hz to 8 GHz for the R3265A, and in the range from 100
Hz to 26.5 GHz for the R3271A.) The <ignal is then filtered with a variable-resolution bandwidth 21.4
MHz IF filter. The detector detects the signal, and the signal is digitized and displayed on the screen.

(1) Mixer Section
Input Frequencies from 100 Hz to 3.6 GHz

In the range from 100 Hz to 3.6 GHz, the input signal is fed through the input attenuator (which
can attenuate 0 to 70 dB in 10 dB steps) and into the first mixer. The signal then mixes with the
partial oscillation signal, which is synthesized 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 ampilifier (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 spectrunr anaiyzer
tuning frequency. This eliminates images and muitiple response from the signal before the
signal is fed into the first mixer.

The signal then passes into the first mixer and mixes with the synthesized partial oscillation
signal of 3.9 GHz to 8 GHz . This creates the 421.4 MHz IF signal.

This 421.4 MHz IF signal then passes through a bandpass filter (to eliminate the image
generated by the third mixer) and on to the third mixer, where it mixes with the 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 MHz oscillator, which is phase-locked to
the 10 MHz reference oscillator.)
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(2) IF Section

The 21.4 MHz 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 amplifier (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 converted to a
frequency of 3.58 MHz and fed through the next IF filter. (The 1 kHz to 10 Hz IF fiiter consists
of four stages of crystal oscillators.) The signal is then converted back to a frequency of 21.4
MHz.

(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 displayed linearly, the signal passes through the linear ampilifier
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.
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9.2 Block Diagram
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10. SPECIFICATIONS

This chapter describes the specifications and accessories for the R3265A/3271A SERIES.
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10.1 R3265A/3365A Specifications

{1) Frequency Characteristics

€ Frequency range

100Hz to 8GHz

Frequency band Harmonic mode (n)
100Hz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 8GHz 1

€@ Frequency read accuracy

Marker frequency)

(Start, Stop, Center frequency,

+ (Frequency reading x Frequency reference accuracy +
Span X Span accuracy +0.15x Resolution bandwidth +
10Hz)
Span accuracy (Span > 2MHz; +3%

(Span = 2MHz) +5%

€ Marker frequency counter
Resolution
Accuracy (S/N =25dB)

Delta counter accuracy

1Hz to 1kHz

* (Marker frequency X Frequency reference accuracy +
5Hz + tLSD)

+(Afrequency X Frequency reference accuracy + 10Hz
+ 2L8D)

& Frequency reference accuracy

+2 X 108 /Day
+1 X 107 Year

& Froquency stability
Residual FM (Zero span)
Drift
(AHter 1 hour warm-up)

< 3Hz X Np.p/0.1s8C
50kHz < Span = 2MHz, <2.5kHz x Sweep speed (min.) XN
Span<50kHz, < 60Hz X Sweep speed (min.) XN

€ Signal purity noise side band

Offset f =2.6GHz f >2.6GHz
1kHz | < -100dBc/Hz < -95dBc/Hz
10kHz | < -110dBc/Hz < -108dBc/Hz
20kHz | < -110dBc/Hz < -108dBc/Hz
100kHz | < -114dBc/Hz < -110dBc/Hz
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10.1 R3265A/3365A Specifications

@& Frequency span
Linear span Range 200Hz to 8GHz, Zero span
Accuracy +3% (Span > 2MHz), +5% (Span<2MHz)
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% (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
Selectivity < 15:1 (100Hz to 3MHz)
< 20:1 (30Hz)
5:1 (10 to 100Hz, Digital IF) Nominal
Bandwidth (6dB) | 200Hz, 9kHz, 120kHz (based 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 [Vi]
@ Display range 10 X 10 div
Logarithmic 10, 5, 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 to 223V (approx. 1% step of the full scale)
€ Input attenuator range 0 to 70dB (10dB step)
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10.1 R3265A/3365A Specifications

(3) Dynamic Range

€ Maximum dynamic range
1dB gain compression level
to noise level

Signal to Distortion
Harmonic

200MHz to 3.6GHz :
10MHz to 3.6GHz

135dB - 1.55 x f(GHz)dB
130dB - 1.55 x f(GHz)dB

100MHz to 3.6GHz 87dB
10MHz to 3.6GHz 82.5dB
> 3.5GHz 112dB
Third-Order intermodulation
> 200MHz 93dB
> 10MHz 90dB
@ Average display noise level
(Resolution bandwidth 10Hz,
Digitai IF, Input attenuator 0dB,
Average 20 times)
Frequency range
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm
1MHz -135dBm

10MHz to 3.6GHz

3.56GHz to 8GHz

-{140 - 1.55 x f (GHz)}dBm
-{145 - 1.55 x f (GHz)}dBm (Low noise mode)
-135dBm

€ 1dB gain compression
> 200MHz
> 10MHz

-6dBm (Mixer input level)
-10dBm (Mixer input level)

@ Spurious response
Second harmonic distortion
Frequency range
100MHz to 3.6GHz
10MHz to 3.6GHz
> 3.5GHz
Third-Order intermodulation
distortion
Frequency range
200MHz to 3.6GHz
10MHz to 3.6GHz
> 3.5GHz

Image/Multipte/Out-of-Band
response

10MHz to 8GHz

Mixer level

-30dBm <-70dBc
-30dBm <-60dBc
-10dBm  <-100dBc

Mixer level

-30dBm <-70dBc
-30dBm <-60dBc
-30dBm <-75dBc

< -70dBc

10-4 Jan 20/94



10.1 R3265A/3365A Specifications

Residuai response
(No input signal, Input ATT
0dB, 5002 terminate)

1MHz to 3.6GHz < -100dBm
300kHz to 8GHz < -90dBm
(4) Amplitude Accuracy
@ Frequency response

Flatness within the band

(Input ATT 10dB)
100Hz to 3.6GHz +1.5dB
50MHz to 2.6GHz +1.0dB
3.5GHz to 7.5GHz +1.56dB
7.4GHz to 8GHz +1.5dB

Additional error due to band

switching +0.5dB

Calibration signal as the
reference (Input ATT 10dB)

+3dB (100Hz to 8GHz)

@ Calibration signal accuracy

-10dBm +0.3dB

€ IF gain error (After self-
calibration)
0dBm to -50d8m
0dBm to -80dBm
@ Scale indication accuracy
(After self calibration)
Logarithmic

Linear
QP mode logarithmic

+0.5d8
+0.7dB

+0.2dB/1dB

+1dB/10dB

+1.5dB/90dB

+ 5% of reference level
+1.0dB/30dB, +2dB/40dB

+1.0dB/40dB at 256°C £10°C

€ Input attenuator switching error
{10dB as the reference;
at 20 to 70 dB)
Frequency range
0to 8 GHz

+1.1dB/10dB step, Maximum 2.0dB

€ Resolution bandwidth switching
error
{Resolution bandwidth: 300kHz
reference; after self-calibration)

100Hz to 3MHz
30Hz
10Hz to 100Hz (Digital IF)

: +£0.3dB
: +1dB
. +1.5dB
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10.1 R3265A/3365A Specifications

@ Pulse guantization error
(In pulse measurement mode,
PRF > 700/Sweep time)
Peak to 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)
(58) Sweep

@ Sweep time

Zero span 50us to 1000s, manuai sweep
Span =200Hz 20ms to 1000s, manual sweep
Accuracy *+3%
@ Trigger Free run, Line, Singie, 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/Cutput

€ RF input
Connector
Impedance
VSWR
(Frequency setting input
ATT=10dB)
LO radiation (average)

N-type female
5082 (nominal)
< 1.5:1 (<3.6GHz) (nominah

< 2.0:1 (> 3.6GHz) (nominal)

< -80dBm typical
(Frequency setting 0 to 8 GHz . input attenuation 10dB)
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10.1 R3265A/3365A Specifications

@ Calibration signal output
Connector BNC female, Front panel
Frequency 25MHz x (1 * Frequency reference accuracy)
Impedance 500 (nominal)
Amplitude "=10dBm +£0.3dB
@ 10MHz frequency reference
input/output
Connector BNC female, Rear panel
Impedance 50Q (nominal)
Frequency range 10MHz X Frequency reference accuracy
Amplitude 0dBm + 3dB
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 = Resolution bandwidth
& 421MHz IF output
Connector BNC female, Rear panel
Impedance 50{} (nominal)
Gain, Noise factor, 3dB p
bandwidth . Noise factor Gain
Frequency range band\yldth (n:minal) {nominal)
1MHz to 3.6GHz (nominal)
3.5GHz to 8GHz > 15MHz 17dB +6dB
>30MHz 24d8 -9dB
& Video output
Connector BNC female, Rear panei
Impedance 75Q (nominal)
(AC connection)
Amplitude (751 terminate) | Approx. 1V., (Composite video signal)
€ X axis, 2V/n GHz output
Connector BNC female, Rear panel
impedance 1k (nominal), DC connection
X axis output approx. -5V to +5V
2V/in GHz approx. 2V per 1GHz
€ Y axis output
Connector BNC female, Rear panel
Impedance 2204} (nominal)
Amplitude approx. 2V in full scale
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10.1 R3265A/3365A Specifications

Z axis output
Connector
Amplitude
During swesep
Retrace interval

BNC female, Rear panel
TTL level
High level
Low level

External trigger input

Connector BNC female, Rear panel
Impedance 10kQ2 (nominal), DC connection
Trigger level TTL level

- Gate input
Connector BNC female, Rear panel
Impedance 10 kQ (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 each

7 Voice outpuit
(Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 8Q (nominal)
GPIB IEEE-488 bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A
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10.1 R3265A/3365A Speclfications

(8) Delay Sweep and Gated Sweep Functions

€ DELAY SWEEP
Trigger Signal Source External trigger input (Enabled to switchi~g the TTL level

and rise/fall slope)

VIDEO trigger (Enabled to switching the risefall 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 siope)

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 {F DET monitor

The following ranges can be used.

Span : 7MHz or less

Input puise width : 100.s 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 : 100us or more

GATE position 300ns to 100ms
Resolution 100ns

GATE width 1us to 1.5s
Resoiution 100ns
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10.1 R3265A/3365A Specifications

(9) General Specifications

€ Temperature and humidity
During operation
When stored
Relative Humidiiy

0°C to 650°C
-20°C to 60°C
85% or below

€ Power source
During 100VAC operation

Voltage 0oV to 132V
Power consumption 400VA at maximum
Frequency 48Hz to 440Hz

Ouring 220VAC operation
Voltage 198V to 250V
Power consumption 400VA at maximum
Freguency 48Hz to 66Hz

€ Weight
R3265A 22kg (nominal) (Excluding optional blocks, front cover, and
accessories)
R3365A 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 (R3365A only)

€ Frequency range

100kHz to 3.6 GHz

@ Output level range

-3dBm to -30dBm

€ Output level flatness
(256MHz, -10dBm ocutput)

+3dB
(100kHz to 3.6GHz)

®

Cutput 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 harmonics
& TG leakage -110dBm (100kHz to 3GHz)

-105dBm (3GHz to 3.6GHz)

@ Power Sweep range
Setting resoiution

30dB
0.1dB
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10.2 R3271A/3371A Specitications

10.2 R3271A/3371A Specifications

(1) Frequency Characteristics

€ Frequency range

100Hz to 26.5GHz
18GHz to 60GHz (Using an external mixer; Tuning available
up to 326GHz)

Frequency band Harmonic mode (n)
100Hz to 3.6GHz 1
3.8GHz to 7.5GHz 1
7.4GHz to 15.4GHz 2
16.2GHz to 23.3GHz 3
23GHz to 26.5GHz 4

€ Frequency read accuracy
(Start, Stop, Center frequancy,
Marker frequency)

+ (Frequency read x Frequency reference accuracy + Span
X Span accuracy + 0.15 X Resolution bandwidth + 10Hz)
Span accuracy (Span>2MHz) *3%

(Span<2MHz) +5%

€ Marker frequency counter
Resolution
Accuracy (S/N = 25dB)

Delta counter accuracy

1Hz to 1kHz

* (Marker frequency X Frequency reference accuracy +
5Hz x N + 1LSD)

t (Delta frequency X Frequency reference accuracy +
10Hz XN +2L.8D)

@ Frequency reference accuracy

+2 x 10-8 /Day
+1 %X 10-7 NYear

€ Frequency stability
Residual FM (Zero span)
Drift
{(After 1 hour warm-up)

< 3Hz X Np.p /0.1 sec
50kHz < Span<2MHz; <2.5kHz X Sweep speed (min) XN
Span < S0kHz; < 60Hz X Sweep speed (min) XN

@ Signal purity noise side band

Offset f =2.6GHz f >2.6GHz

1kHz | <-100dBc/Hz | <(-95 + 20logN)dBc/Hz

10kHz | <-110dBc/Hz <(-108 + 20logN)dBc/Hz
20kHz | <-110dBc/Hz <(-108 + 20logN)dBc/Hz

100kHz | <-114dBc/Hz <(-110 + 20logN)dBc/Hz
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10.2 R3271A/3371A Specifications

(2) Amplitude Bandwidth

&€ Frequency span
Linear span
Range 200Hz to 20.5GHz, Zero span
Accuiacy +3% (Span > 2MHz)
*5% (Span<2MHz)
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% (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
Selectivity < 15:1 (100Hz to 3MHz)

Bandwidth (6dB)

< 20:1 (30Hz)
5:1 (10 to 100Hz, Digital iF) Norninal
200Hz, SkHz, 120kHz (based on the CISPR specification)

@ Video bandwidth

Range 1Hz 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)
DC input 0 (V]
€ Display range 10 x 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 -140dBm to +60dBm (0.1dB step)
Linear 2.2uV to 223V (approx. 1% step of the full scale)
& Input attenuator range 0 to 70 dB (10dB step)
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(3) Dynamic Range

10.2 R3271A/337 1A Specifications

€ Maximum dynamic range
1dB gain compression level
to noise level

Signal to Distortion

10wiHz to 3.6GHz: 130dB - 1.55 x f(GHz) dB

Harmonic
10MHz to 3.6GHz 85dB
> 3.5GHz 110dB
Third-Order intermodulation 90dB
> 10MHz
€ Average display noise level
(Resolution bandwidth 10Hz,
Digital IF, Input attenuator 0dB,
Average 20 times)
Frequency range
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm
1MHz to 3.6GHz -{135 - 1.55 x f (GHz)}dBm
3.5GHz to 7.5GHz -130dBm
7.5GHz to 15.4GHz -123dBm
15.2GHz to 23.3GHz -116dBm
23GHz to 26.5GHz -110dBm

€ 1dB gain compression
> 10MHz

-6dBm (Mixer input level)

@ Spurious response
Second harmonic distortion
Frequency range
10MHz to 3.6GHz
> 3.5GHz
Third-Order intermodulation
distortion
Frequency range
10MHz to 3.6GHz
> 3.5GHz

image/Multiple/Qut-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
< -60dBc
< -50dBc
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10.2 R3271A/3371A Specifications

Residual response
(No input signal, Input ATT
0dB, 50Qterminate)

1MHz to 3.6GHz < -100dBm
300kHz to 26.5GHz < - 90dBm
(4) Amplitude Accuracy
@ Frequency response

Flatness within the band
(Input ATT 10dB)
100Hz to 3.6GHz +1.5dB
50MHz to 2.6GHz +1.0dB
3.5GHz to 7.5GHz +1.5dB
7.4GHz to 15.4GHz +3.5dB
15.4GHz to 23.3GHz +4.0d8
23GHz to 26.5GHz +4.0dB

Additional error due to band

switching +0.5dB

When the calibration signal is
used as the reference
{Input ATT 10dB)

+5dB (100Hz to 26.5GHz)

@

Calibration signal accuracy

-10dBm +0.3dB

IF gain error (After self-
calibration)

0dBm to -50dBm +0.5dB
0dBm to -80dBm +0.7dB
@ Scale indication accuracy
(after self-calibration)
Logarithmic +0.2dB/1dB
+1dB/10dB
+1.5dB/30dB
Linear +5% of the reference level
QP mode logarithmic +1.0dB/30dB, + 2dB/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 range

0to 12.4 GHz

12.4 10 18 GHz

18 to 26.5 GHz

*1.1dB/10dB step; Maximum 2.0dB
+1.3dB/10dB step; Maximum 2.5¢dB
+ 1.8dB/10dB step; Maximum 3.5dB

Resoclution bandwidth switching
error

(Resoclution bandwidth: 300kHz
reference;after self-calibration)

100Hz to 3MHz :+0.3d8B
30Hz, 10Hz ;+1dB
10 to 100 Hz (Digital IF) 1+ 1.5dB
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10.2 R3271A/3371A Specifications

€ Pulse quantization error
(In puise measurement mode:
PRF > 700/Sweep time)
Peak to 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)

(5) Sweep
€ Sweep time
Zero span 50us to 1000s, Manual sweep
Span =200Hz 20ms to 1000s, Manual sweep
Accuracy +3%
@ Trigger 7 Free run, Line, Single, Video, TV-H, TV-V, External

(6) Demodulation

€ Spectrum demodulation

Modulation type AM, FM
Audio output Internal speaker, earphone jack, sound volume adjustable
Demodulation duration 100ms to 1000s

(7) Input/Output

€ RF input
Connector N-type, female (can be converted into SMA type)
Impedance 5001 (nominal)
VSWR
(Input ATT =10dB, < 1.5:1 (<3.6GHz) (nominal)
frequency setting) < 2.5:1 (>3.6GHz) (nominal)

LO radiation (average)
< -80dBm Typ
(Frequency setting 0 to 26.5 GHz, input attenuation 10dB)

€ First LO output

Connector SMA, female, Front panel
impedance 5002 (nominal)
Frequency range 3.821 to 7.921 GHz
Amplitude +5dBm or above
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@ Calibration signal output
Connector
Frequency
Impedance
Amplitiico

BNC female, Front panel

25MHz X (1 +Frequency reference accuracy)

500 (nominal)
-10dBm £ 0.3dB

@ 10MHz frequency reference
input/output
Connector
Impedance
Frequency range
Amplitude
Input range

BNC female, Rear panel
5002 (nominal)

10MHz x 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

Gain, Noise factor, 3dB

bandwidth
Frequency range
1MHz to 3.6GHz
3.5GHz to 8GHz
7.4GHz to 15.4GHz
15.2GHz to 23.3GHz
23GHz to 26.5GHz

BNC female, Rear panei
500 (nominal)

3dB bandwidth Noise factor Gain
(nominal) (nominal) (nominal)
> 156MHz 24dB -5dB
>30MHz 24dB -4dB
>35MHz 30dB -10dB
> 40MHz 38dB -18dB
>50MHz 44dB -24dB

& Video output
Connector
Impedance
(AC connection)
Amplitude (750 terminate)

BNC female, Rear panel
750 (nominat)

Approx. 1Vp.p (Composite video signal)

& X axis, 2V/n GHz output
Connector
Impedance
X axis output
2V/in GHz

BNC female, Rear panel

1kQ (nominal), DC connection
approx. -5V to +5V

approx. 2V per 1GHz

€ Y axis output
Connector
Impedance
Amplitude

BNC female, Rear panel
2200 (nominal)
approx. 2V in full scale
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10.2 R3271A/3371A Specifications

Z axis output
Connector
Amplitude
During sweep
Retrace interval

BNC female, Rear panel
TTL level
High level
Low level

External trigger input
Connector
Impedance
Trigger ievel

BNC female, Rear panel
10k (nominal), DC connection
Trigger at the TTL level

Gate input
Connector
impedance
Sweep stop
Sweep

BNC female, Rear panel

10kQ2 (nominat)

During low mode at TTL level
During high mode at TTL level

Probe power
Voltage
Current

4-pin connector, Front panel
+158V, -15V
Max. 150mA each

Voice output
(Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 8Q (nominal)
GPIB IEEE-488, Bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A
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10.2 R3271A/3371A Specifications

(8) Delay Sweep and Gated Sweep Functions

& DELAY SWEEP
Trigger Signal Source

DELAY TIME

DELAY SWEEP TIME

Externat trigger input (Enabled to switching the TTL level
and rise/fall slope)

VIDEO triyger (Enabled to switching the rise/fall slope)
TV-V trigger (Enabled to switching the rise/fall slope)

200ns to 1.5s
Resoiution 100ns

50us to 1000s

€ GATED SWEEP
Trigger Signal Source

GATE position

GATE width

<F domain analysis >

Output trigger input (Enabied 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/iow-pass filter)
Trigger level variable on I DET monitor

The following ranges can be used.

Span : 7MHz 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 filter)
Trigger level variable on IF DET monitor

The following ranges can be used.

Input pulse width : 1004s or more

300ns to 100ms
Resolution 100ns

1usto 1.5s
Resolution 100ns
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10.2 R3271A/3371A Specifications

(9) General Specifications

€ Temperature and humidity
During operation
When stored
Relative Humidity

0°C to 50°C
-20°C to 60°C
85% or below

€ Power source
During 100VAC operation

Voltage 0V to 132V
Power consumption 400VA at maximum
Frequency 48Hz to 440Hz

During 220VAC operation
Voltage 198V to 250V
Power consumption 400VA at maximum
Frequency 48Hz to 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) (Exciuding 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

& Ouiput level flatness
{25MHz, -10dBm output)

+3dB
(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 harmonics
€ 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 R3265AP/3271AP Specifications

(1) Frequency Characteristics

& Frequency range
R3265AP

R3271AP

100Hz to 8GHz

Frequency band Harmonic mode (n)
100Hz to 600MHz 1
500MHz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 8GHz 1

100Hz to 26.5GHz

18GHz to 60GHz (Using an external mixer; Tuning available

up to 325GHz)

Frequency band Harmonic mode (n)
100Hz to 600MHz
500MHz to 3.6GHz
3.5GHz to 7.5GHz
7.4GHz to 15.4GHz
15.2GHz to 23.3GHz
23GHz to 26.5GHz

BWRN 2 2 =

€ Frequency read accuracy
(Start, Stop, Center frequency,
Marker frequency)

* (Frequency reading X Frequency reference accuracy +
Span X Span accuracy +0.15X Resolution bandwidth +
10Hz)
Span accuracy (Span > 2MHz) +3%

(Span < 2MHz) +5%

€ Marker frequency counter
Resolution
Accuracy (S/N =25dB)
R3265AP

R3271AP

Delta counter accuracy
R3265AP

R3271AP

1Hz to 1kHz

+ (Marker frequency X Frequency reference accuracy +
5Hz + 1LSD)

+ (Marker frequency X Freguency reference accuracy +
S5Hz x N + 1LSD)

+ (Afrequency % Frequency reference accuracy + 10Hz
+ 2LSD)

+ (Afrequency X Frequency reference accuracy + 10Hz
X N + 2LSD)

€ Frequency reference accuracy

+2 x 10-8 /Day
+1 X 107 Year

€ Frequency stability
Residual FM (Zero span)
Drift
(After 1 hour warm-up)

< 3Hz x Np.p/0.1sec
50kHz < Span < 2MHz, <2.5kHz X Sweep speed (min.) XN
Span < 50kHz, < 60Hz X Sweep speed (min.) XN
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€ Signal purity noise side band
R3265AP

R3271AP

Offset f =26GHz t >2.6GHz

1kHz | < -100dBc/Hz < -95dBc/Hz
10kHz | < -110dBc/Hz < -108dBc/Hz
20kHz | < -110dBc/Hz < -108dBc/Hz
100kHz | < -114dBc/Hz < -110dBc/Hz
Cffset f =2.6GHz f >2.6GHz

1kHz | < -100dBc/Hz <{( -95 + 20logN)dBc/Hz
10kHz | < -110dBc/Hz <(-108 + 20logN)dBc/Hz
20kHz | < -110dBc/Hz <(-108 + 20logN)dBc/Hz
100kHz | < -114dBc¢/Hz <(-110 + 20logN)dBc/Hz

©® Frequency span

Bandwidth (6dB)

Linear span Range R3265AP | 200Hz to 8GHz, Zero span
R3271AP | 200Hz to 26.5GHz, Zero span
Accuracy +3% (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 +50% (Resoiution bandwidth 10 to 100Hz, Digital IF)
+15% (Resolution bandwidth 100Hz to 1MHz)
+25% (Resolution bandwidth 3MHz, 30Hz)
Note: 30Hz at 25°C +10°C
Selectivity < 15:1 (100Hz to 3MHz)

< 20:1 (30Hz)
5:1 (10 to 100Hz, Digital IF) Nominal
200Hz, 9kHz, 120kHz (based on the CISPR specification)

€ Video bandwidth
Range

1Hz to 3MHz, 1, 3, 10 sequence
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(2) Amplitude Range

Measurement range +30dBm to Average indicated noise level

@

Maximum safe input
Average continuous power | +30dBm (1W)
(Input ATT = 10dB)

DC input 0v]
Display range 10 X 10 div

Logarithmic 10, 5, 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 to 223V (approx. 1% step of the fuil scale)
input attenuator range 0 to 70dB (10dB step)
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10.3 R3265AP/3271AP Specifications

(3) Dynamic Range

& Maximum dynamic range
1dB gain compression level

to noise level

Signal to Distortion
R3265AP
Harmonic
10MHz to 600MHz

500MHz < f < 800MHz
800MHz = f < 1.0GHz

1.0GHz to 3.6GHz
> 3.,5GHz

Third-Order intermodulation

10MHz to 250MHz
> 250MHz

R3271AP
Harmonic
10MHz to 600MHz

S500MHz < f < 800MHz
800MHz < f < 1.0GHz

1.0GHz to 3.6GHz
> 3.5GHz

Third-Order intermodulation

10MHz to 250MHz
> 250MHz

200MHz to 3.6GHz: 129dB - 1.55 x f(GHz)dB

10MHz to 3.6GHz :

83dB
96d8
101dB
104dB
112d8

81dB
90dB

83dB
96dB
101dB
104dB
110dB

91dB
90dB

126dB - 1.55 x f(GHz)dB

@ Average display noise level
(Resolution bandwidth 10Hz, Digital IF,
input attenuator 0dB, Average 20 times)

Frequency range
R3265AP
1kHz
10kHz
100kHz
1MHz to 3.6GHz
3.6GHz to 8GHz

R3271AP
1kHz
10kHz
100kHz
1MHz to 3.6GHz
3.5GHz to 7.5GHz
7.5GHz to 15.4GHz
15.2GHz to 23.3GHz
23GHz to 26.5GHz

-100dBm
-110dBm
-111dBm
-{134 - 1.55 x f (GHz)}dBm
-135dBm

-100dBm
-110dBm
-111dBm
-{134 - 1.55 x f (GHz)}dBm
-130dBm
-123dBm
-116dBm
-110dBm

& 1dB gain compression

> 200MHz
> 10MHz

-5dBm (Mixer input level)
-10dBm (Mixer input level)
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10.3 R3265AP/3271AP Specifications

€ Spurious response
Second harmonic distorton | .
Frequency range (Fundamental) Mixer level

10MHz to 300MHz -30dBm <-63dBc
250MHz < f < 400MHz -10dBm <-70dBc
400MHz =< f < 500MHz -10dBm <-80dBc
500MHz to 1.8GHz -10dBm <-90dBc

> 1.75GHz -10dBm <-100dBc

Third-Order intermodulation distortion | Mixer level
Freguency 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
10MHz to 23GHz < -50dBc
10MHz to 26.5GHz
Residual response
(No input signal, Input ATT 0dB, 5002
terminate)
R3265AP
1MHz to 3.6GHz < -100dBm o
3.6GHz to 8GHz < -30dBm
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 banad
(Input ATT 10dB)
R3265AP
50MHz to 600MHz +1.0d8
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 600MHz
500MHz to 3.6GHz
3.5GHz to 7.5GHz
7.4GHz to 15.4GHz
16.4GHz 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
+1.6dB
+1.5d8
+3.5dB
+4.0dB
+4.0dB
+0.5dB

+5dB (100Hz to 26.5GHz)

€ Calibration signal accuracy

-10dBm +0.3dB

€ IF gain error (After seif-
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/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
R3265AP
0 to 8GHz
R3271AP
0to 12.4GHz
12.4 to 18GHz
18 to 26.5GHz

+1.1dB/10dB Step, Maximum 2.0dB

+1.1dB/10dB Step, Maximum 2.0dB
+1.3dB/10dB Step, Maximum 2.5dB
+1.8dB/10dB Step, Maximum 3.5dB
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@ Resolution bandwidth switching
error
(Resolution bandwidth: 300kHz
reference; after self-calibration)

100Hz to 3MHz . +0.3dB
30Hz, 10Hz : +1dB
10Hz to 100Hz (Digital IF) : +1.2dB

& Pulse quantization error
(In pulse measurement made,
PRF > 700/Sweep time)
Peak to 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)
(5) Sweep

@ Sweep time

Zero span 50us to 1000s, manual sweep
Span 2 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

€ RFinput
Connector
Impedance
VSWR
(Frequency setting input
ATT =10 dB)
LO radiation (average)

N-type female (Comvertible in the SMA type)
50Q (nominal)

(Frequency setting, input ATT = 10dB)

< 1.5:1 (<£3.6GHz) (nominal)

< 2.0:1( > 3.6GHz) (nominal)

{Frequency setting 0 to 8 GHz , input ATT 10dB)
< -80dBm typical

@ First LO output (R3271AP Only)

Connector SMA female, Front panel
Iimpedance 50Q (nominat)
Frequency range 3.921 to 7.921 GHz
Amplitude +5dBm or above
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@ Calibration signal output
Connector BNC female, Front panel
Frequency 25MHz x (1 + Frequency reference accuracy)
Impedance 50Q (nominal)
Amplitude = 10dBm + 0.3dB
€ 10MHz frequency reference
input/output
Connector BNC female, Rear panel
impedance 50 (nominal)
Frequency range 10MHz x Frequency reference accuracy
Amplitude 0dBm + 3dBm
Input range -6dBm to +5dBm
€ 21.4MHz IF output
Connector BNC femaie, Rear panel
Impedance 508 (nominal)
Amplitude 0dBm (Typ) in full scale
3dB bandwidth = Resolution bandwidth
€ 421MHz IF output
Connector BNC female, Rear panel
impedance 500 (nominal)
Gain, Noise factor, 3dB
bandwidth
R3265AP 3dB
Frequency range bandwidth Noise factor Gain
1MHz to 3.6GHz . (nominal) (nominal)
3.5GHz to 8GHz (nominal)
>14MHz 22dB +2d8
>30MHz 24dB -9dB
R3271AP 3dB
Frequency range bandwidth Noise factor Gain
1MHz to 3.6GHz ; (nominal) (nominal)
3.5GHz to 8GHz (nominal)
7.4GHz to 15.4GHz > 14MHz 29dB +2dB
16.2GHz to 23.3GHz >30MHz 24dB -4dB
23GHz to 26.5GHz >35MHz 30dB -10d8
>40MHz 38dB -18dB
>50MHz 44d8B -24dB
€ Video output
Connector BNC female, Rear panel
Impedance 7580 (nominal)
(AC connection)
Amplitude (750 terminate) | Approx. 1Vp-p (Composite video signal)
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10.3 R3265AP/3271AP Specitications

- X axis, 2V/n GHz output
Connector
Impedance

X axis output

2V/n GHz

BNC female, Rear panel

1kQ {nominal), DC connection
approx. -5V to +5V

approx. 2V per 1GHz

Y axis output

Connector BNC female, Rear panel

impedance 2208 (nominal)

Amplitude approx. 2V in full scale
Z axis output

Connector BNC female, Rear panel

Amplitude TTL level

During sweep
Retrace interval

High level
Low level

External trigger input
Connector
impedanca
Trigger level

BNC female, Rear panel
10k (nominal), DC connection
TTL level

Gate input
Connector
impedance
Sweep stop
Swee;p

BNC female, Rear panel

10 kQ (nominal)

During low mode at TTL level
During high mode at TTL leve!

Probe power
Voltage
Current

4-pin connector, Front panei
+15V, -15V
Max.150mA each

Voice output
(Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 80 (nominal)
GPIB IEEE-488 bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A
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10.3 R3265AP/3271AP Specifications

(8) Delay Sweep and Gated Sweep Functions

€ DELAY SWEEP
Trigger Signai Source External trigger input (Enabied to switching the TTv. level

and rise/fall slope)

VIDEQ trigger (Enabled to switching the riseffall 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/all slope)

Gate input (TTL leve! 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.

Span : 7MHz or less

Input pulse width : 100.s or more

< TIME domain analysis >

External trigger input (Enabled to switching the TTL level
and rise/fall siope)

Gate input (TTL level and rise slope)

IF DET trigger

(Enabled to switching the rise/fall siope, slew/low-pass filter)
Trigger level variable on IF DET monitor

The following ranges can be used.

Input puise width : 100us or more

GATE position 300ns to 100ms
Resolution 100ns

GATE width 1us to 1.5s
Resolution 100ns
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(9) General Specifications

@ Temperature and humidity
During operation
When stored
Relative Humidity

0°C to 50°C
-20°C to 60°C
85% or below

€ Power source

During 100VAC operation
Voltage
Power consumption
Frequency

During 220VAC operation
Volitage
Power consumption
Frequency

90V to 132V
400VA at maximum
48Hz to 440Hz

198V to 250V
400VA at maximum
48Hz to 66Hz

& Waeight

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 spectrum analyzer uses band pass filter (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 resolution. Therefore, the resolution of the spectrum analyzer can

be expressed by the narrowest IF bandwidth (See Figure A-1 (b)).

/

ia IF Bandwidth i) Resolution

Figure A-1 IF Bandwidth

Electromagnetic compatibility (EMC)
The ability of a system to opetate without producing or being affected by electromagnetic interference.

Electromagnetic interference (EMI)

Electromagnetic interference (EMI) is a disturbanse in the reception of desired signais caused by
unwanted electromagnetic energy, or something. EMI can be caused by any source of EM energy,
such as (list a pertinent rew). Modern circuits are designed to produce as little EM energy as possible,
but since the EM can not be completely eliminated. the cabinets containing EM-can not equipment are

shielded to exclude EMI.
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A.1 Glossary

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 scaie on the screen. The level set for this uppermost scale
is called reference level.

The reference level is modified by the IF GAIN key and the input attenuator, and displayed in dBm or
dBu. The absolute accuracy of this display is the reference level accuracy.

Figure A-2 Reference Level

Gain Compression

If the input signal is greater than a certain value, the correct value is not displayed on the CRT and
the input signal appears as if it were compressed. This phenomenon is calied gain compression, and
is a expresses the linearity of the input signal range. Max gain compression 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.

Maximum Input Level
This is the maximum level allowed for the input circuit of the spectrum analyzer. The level can be
modified by the input attenuator.

Residual FM

The short-period frequency stability of the local oscillators built in the spectrum analyzer is expressed
as residual FM. The frequency width fluctuating per unit time is expressed by p-p. This also
determines the measurement limit value when measuring the residual FM of the signal .
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A.1 Glossary

Residual Response

Residual response is a measure of how much (in the input levei 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, EMI usually appears as an impulse. To evaluate this interference, the
analyzer uses the noise power in proportion to the peak value. The measurement bandwidth and
detection constant used for this evaluation are called quasi-peak value measurements,and are
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).

Jocupred Aandwidrh
— P=9912

P:0.3»

5 “FL i

Frequency

Figure A-3 Occupied Bandwidth
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A.1 Glossary

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 Harmanic spurious

Adjacent spurious

Non-higher Harmonic spurious :

Spurious Response

This is the higher harmonic level generated by the spectrum
analyzer itself (normally in the mixer circuit) when an ideal
undistorted signal is fed to the analyzer. This also means the
efficiency to measure higher harmonic distortion.

This is the small spurious signal generated in the vicinity of the
spectrum when a pure, single-spectrum signai is fed to the
spectrum analyzer.

This is a spurious signal of a certain inherent frequency
generated by the spectrum analyzer itself. This is also called
residual response.

This is distortion caused by the higher harmonic spurious signal generated in the input mixer when the
signal level is increased. The range that can be used without distortion varies according to the input
level of the basic wave. In the example shown 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.

450
SO

Figure A-4  Spuricus Response
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A.1 Glossary

Noise Sideband

The spectrum analyzer efficiency is lowered by the noise generated in the local oscillator and phase
lock loop of the analyzer itself, which will appear in the vicinity of the spectr:m 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 vaiue is -70dB when the bandwidth is 1kHz,
the signals within the 1Hz bandwidth will be lower than this by about 10 log 1Hz/1kHz [dB] ,
or about 30dB; consequently, it is expressed as -100dB/Hz at 20kHz apart from the carrier
when the IF bandwidth is tkHz.

70 dB
a8 ,
JERY —— s
[\ B RN
AR I
et
@i b 20kHz

Figure A-5 Noise Sideband
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A.1 Glossary

Resolution Bandwidth Selectivity
The band pass filter normaily 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 ine larger signal (See Figure A-6). Therefore, the bandwidth at a certain
attenuation range (60d8) should also be defined. The ratio between the 3dB width and 60dB width is
expressed as the bandwidth selectivity.

ai Leovaracton o S N
R | I VR T ol

Sifterens

Figure A-6 Bandwidth Selectivity

Bandwidth Accuracy

The bandwidth accuracy of the IF filter is expressed by the deviation from the nominal vaiue of the
3dB-lowered point. This efficiency has almost no effect on measurement of normal signals of
continuous level, but it should be taken into consideration when measuring the level of a noise signal.

Bandwidth Switching Accuracy

Several [F filters are used to obtain optimai 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.

1 4 BT

—
—
|t .

AN RN

Figure A-7 Bandwidth Switching Accuracy
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A.1 Glossary

Voltage Standing Wave Ratio (VSWR)

This is a constant that represents the impedance matching state. It is expressed as the ratio between
the maximum and minimum values in the standing wave generated as a combination of progressive
wave and reflected wave in the spectrum analyzer loaded against the ideal nominal impedance
source. This is a variation of 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 Eg is transmitted 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 / Eg [dB]

VSWR=(Eq + ER)/(E; - ER)

The relationship to the refiection factor will be:

VSWR = (1+ [T | y(1-{T!)

The VSWR will be in the range 1 to ®. The matching state is improved as the value approaches 1.

(Signal to be measured) Spectrum analyzer
Transmitter - Receiver
Eq E,
Progressive Reflected
wave wave

Figure A-8 VSWR

Y1G-tuned Oscillator

This was first reported by Griffiths in 1946. 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 magnetic field applied over a wide frequency
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

A. 2 Level Scalings

Correspondence between the units: dBm/50Q, dBm/75Q. Vrms. W/50Q. dBu and dBV
1Ba/75Q dBv dBm/50 Q2 dB i Vrms W/50Q
-30dBm = 1"
| F SVras B 5000k
| +2088n — I 100
+ - 1 o S0mW
-10dBm —— 0dBV — 120dBu f— [Vros J»
1 +10dBm — ! [:— 10l
ol . — 500mV¥rms Sak
0dBa —— -10dBY — 11088 u - L
: dBm — ‘ — loW
- - - r 500uw
-10dBm —— -20dBV — 100dB u — 100m¥rms r
: -10dBm — ; — 100 2
- - — 30mVras L 504N
- [ i
-90dBm —— ~30dBY — 90d8 - }—
-20dBn — ‘ — 10u¥
- - - L3
! 4 “ I_ Sul
-30dBm —— -40dBV -— 80dB u _ [0aVrus -
-30d8m — | — W
l - — myrms r— S00nw
-40dBa —— 30dBY — 1048 - i
‘ -40dBm - ‘L = }Uﬂnw
- ~ 0nk
-50dBm —— 6008V — 60dBu — |oVraes _
‘ 50dBn — — 10nK
- - — 0uvrms L
-§0dBa —— 7048V — 50dBu - L
: -§0d8a — | L 1w
T ] [
-70dBa —— -80dBY — 40dBu — 100uVrms 0dBY =1Vras
{ -70dBs — f 0dBu=1 uVras
- - t— 30uVrms 0dBa =W
J - r =300
-80d8a —— -90dBV ~— 30dBu -
f -80dBe — |
| | ‘
-90dBm —— -100dBY — 20dBu — 10uVras

Figure A-9 Level Scalin'gs

A-8

Jan 20/94



S, SPECTRUW ANALYZEH

INSTRUCTION MANUAL
A.3 Menu Lists
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; 5 ' - ON/OFF
INITS —  dBuV x 5 SWP VBW:RBW
; ‘ ON/OFF
REF OFS dB u Venf X 10 ATT - DIGTAL IF
ON/OFF © 1/2/0PF
LOW NOISE | dBpW AUTO
ON/OFF
VOLTS ALL AUTO
$1 . MULTI COMULTI 1 MULTI WATTS NEXT MENU — © PREV HENU
. SCREEN - SCREEN . SCREEN r
3] : MULTI-SCREEN menu is displayed only when
the spiit-screen (2 sections) mode is selected. A-9 Jan 20/94
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A.3 Menu Lists

MENU
[
R ' i r ' S I + i
TRIG —— AM/FM CONT POSI-NEGA FXEE RUN 0DD
Swp ‘ FIELD
TRACE — VOLUME MANUAL POSI LINE EVEN
DET ‘ SWp : FIELD
SFEEP ———  MKR PAUSE SINGLE NEGA VIDEO
MODE : TIME SWp
J e . e R
SOUND @— SQUELCH SAMPLE V-V { ‘
ON/OFF |
DSP LINE AM AGC WINDOW W-H —
ON/OFF ON/OFF SWP
ARTFICIAL —— RESET EXT
ANALOG SWp
NEXT MENU — SOUND MKR PAUSE SLOPE RETURN
OFF ON/OFF +/-
CHAR DSP ¥ AXIS ART ANLG { CURSOR
ON/QFF ON/CFF ON/OFF
GRATICULE L0. SWP CONTINLE X CURSOR
ON/CFF 2V/GHz /PAUSE NORMAL
FREQ DSP RATE £ CURSOR
ON/OFF 20 A
INPUT MKR Y CURSOR
RF/PI | ON/OFF | ON/OFF
INPUT - Y CURSOR
50/75 Q 120 NORMAL
REAR PNL — AX/AY — Y CURSOR
OUTPUT CORSOR A
PREV MENU RETURY PREV MENU PREV MENU
A-10 Jan 20/94
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NORM
O A
i |
L/ |
........ \...4~..-‘ H ! A~—~,~.,‘y-~>~A~-~. e .-..;--.A".._..;‘;‘
WRITE f © MINHOLD | NORM A AVG A
A | A  ON/OFF SRT/STP
...................................... \
iew | AXCHB | DSPLINE . AVGA
A o | ovorr  pse/coNT
i .
................... R e S
BLANK | AB—A |  NORMA  AVG A
A | | ' SAVE CORR'®  CONT/ONLY
................... X O
MAX HOLD B-A A | INSTANT
A | | NORM A
G — ADL—A
A |
$2° MULTI NORMALIZE —
SCREEN A
NEXT MENU ———  PREV MENU RETURN RETURN
DEFINE
B USER BHIFT |+ | USER
1 & ] ‘ 1
........ b T U U T TR 2NN B
WRITE MIN HOLD NORM B AVG B GROUP
B B ON/OFF SRT/STP - ACTIVE
VIER AXCHB  DSP LINE AVG B MEMBER
B | . ON/OFP PSE/CONT ACTIVE
BLANK ‘ A-B —A | NORM B AVG B ENTER
B | SAVE CORR . CONT/OMLY |
................... s 1 R St
MAX HOLD | B-A—A | . INSTANT DELETE
B ] | NORM B
...................................... ‘ N v aeeeiem e e e ey ‘..v..A.A..A.H...j
AVG J . BB | INITIAL
B = GROUP
2 MULTI NORMALIZE — ALL
SCREEN B INITIAL |
NEXT MENU ——  PREV MENU RETURY RETURN RETURN
A-11 Jan 20/94
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A.3 Menu Lists

2

B oA or 10 B |—
MULTI  —— A/B 700M
SCREEN POSI/WID
00N/ — PEAK
F-domain | WDO
,,,,,,,,,,,,,,,,, i
T-domain/ — NEXT
F-domain WDOo
GATED  —— RIGHIT
SWEEP WDO
DELAYED — | LEFT
SWEEP | WDO
WENU LOCK
ON/OFF
NOROMAL RETURN
SCREEN
TRIG —  VIDEO SOURCE —
EXT
DELAY V-V SOURCE ——
TIME INT
DILAY EXT GATE
SWP TIME POSI
STEP SIZE GATE
AUTO/MNL WIDTH
DELAY SWP GATED SWP
ON/OFF ON/OFF
FULL FULL
SCREEN SCREEN
DELAY SLOPE +/- GATED
OFF OFF

A-12
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VIDEO

IF DET

- THRU/LPF
IF MONIT
ON/OFF

SLOPE +/-

EXT TRIG

SATE IN

SLOPE +/-
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A.3 Menu Lists
ON
|
| f 1
T ; | |
) ! ’ | ‘ '
T — | | |
e L ......... ‘ R Voo i ........ Voo ‘Jv’ .................. oo e L J/ .........
- NORMAL | | AUTO TUNE | | : MKR ON X dB dBn/Hz CNT RES . = NORMAL
MKR ; . : DOWN 1klz ©  MKR
A MR — | PRESELE — = PBAK X dB dBuV/ v Hz CNT RES © - A MKR
SEARCH LEFT 100 Hz
................... [ OO 0 U OO OSSOSO OO0 OO
COUNTER —— | | AUTO X dB dBe/Hz CNT RES = FIXED MKR
! PEAKING RIGHT 10Hz . ON/OFF
SIG TRK | WANAL  REL/ABS.L - FIXED MKR:  CNT RES 1/A MKR
ON/OFF T ! PEAKING ABS.R . PEAK 1 Hz ON/OFF
NOISE/ —— - DSP LEVEL . X dB/ . FREQ CNT
X Hz 3 REL/ABS REF MKR ~ /MKR CNT
4B DOWN | DsP POS! REF MKR
. UP/LOW PEAK
NEXT MENU - PREV MENU RETURN CONT DOWN ~ NOISE/Hz COUNTER
: ON/OFF OFF OFF
MULTI MKR
PEAK MKR - “SHIFT |+ | ON
i ( |
i 7 [ | o m—
........ . E RO S UUUUR SR SOOI : T U UURTR 2
NEXT PK |~ CONT Pk MKR — CF  MKR — MKR
i - ON/OFF | MKR STEP ON/OFF
NEXT PK | PEAKA MR — REF . MKRA— MKR NO
RIGHT 5 SV 1 MKR STEP
NEXT PK | NORMAP . MKRA— i " MKR STEP ACTIVE
LEFT '- /LOW : SPAN . } - AUTO/MNL MKR
NEXT PK | : PEAK LIST: WR — u © MKR LIST |
MAXMIN - | | ON/OFF CF STEP =, ON/OFF
................. \ }
MIN . - 3RD ORDER . MKRA— |
MEASURE CF STEP |
NEXT MIN WRA—
: : c¥ { 1
................... \
NEXT MENU —  PREV MENU NEXT MENU —  PREV MENU .
A-13 Jan 20/94
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A.3 Menu Lists
SAVE
RECALL %HIFT RECALL
RECALL | RECALL SAVE © DEFAULT TRACE CAPS SAVE
EXBCUTE ' EXECUTE EXECUTE | SET LOCK ON EXECUTE
CHANNEL — CHANNEL — | ANTENNA CAPS
LIST LIST | CORR LOCK OFF
SAVE  — DELETE NORMAL!ZE MARK DELETE
TITLE CORR
WRITE LIMIT SPACE
PROTECT LINE
SAVE LOSS
ITEM TABLE
LABEL
CLEAR
FAST/ PREV MENU NEXT MENU PREV MENU ~ PREV ENG RETURN PRLY MENU
NORMAL
A-14 Jan 20/94
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A.3 Menu Lists
M W EMC
BHIFT [+ | 0 BHIFT |+ | 1
V | | 1
| 1 | :
| — | | | , | ‘
_________ o [ s | T b | [Tbos b
LOCATE . MEASWDO  FIELD STR — | BW  ANTENNA — | INPUT/ . DIPOLE
/Y . STMRT : 3 AT ___J | MODIFY ‘
Wm0 A ! CMEASWO @ —  BW . ANTENMA —  INSERT . L0G PERD
oo oswe | 20H  CORR " ON/OFF r 1
N B o T O N T S : S e
© ABSOLUTE — ' MEASWDO - MEAN —— ° BF . @ ANT CORR . CURSOR . TRIT203
 DATA  UPPRR ol 9w ON/OFF - CHANGE : :
S MEASWO  PEAK  — B ~ LVL CORR © DELETE
© NORM/WDO ~ ~  LOWER : - 120 kHz - . ON/OFF ‘
NORMAL 3. BW TABLE —
1 Mz INIT
. P-DOMAIN —
IMT LINE
~ MEAS WDO RETURN ; - RETURN = RETURN © RETURN | | ANTENNA
OFF \ o r ; . OFF
#3: Only when the previous menu
is PEAK,BW iMHz is displayed.
! i
| |
i — |
......... Vo S
LIMIT  —  INPUT/ CONFIRM
LING L [ MODIFY .
LIMIT  —  INSERT .
LINE 2 - ON/OFF { ;
FREQ  CURSOR . | |
ABS/REL . CHANGE
LEVEL . DELETE | :
ABS/REL |
SHIFT TABLE —
PREQ/LVL = INIT *J :
LIMIT1 = TABLE
ON/OFE  COPY
LIMIT 2 ©  RETURN = CANCEL CANCEL

ON/OFF

A-16 Jan 20/94
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A.3 Menu Lists
DATE UTIL
%mmj+ 2 BSHiET [+ | 3
YEAR OBW | A2 LIMIT - INPUT/
LINE 1 MODIFY
MONTH ADJ SETUP T-DOMAIN — LIMIT - - INSERT
CH SP/BS LMT LINE LINE 2 ~ ON/OFF
DAY ADJ POWER —— TIME CURSOR
POINT  MEAS ABS/REL CHANGE
J P \ R o . e
HOUR ADJ | | LEVEL DELETE
GRAPH ABS/REL
MIN ADJ GRAPH LMT LINE — SHIFT TABLE —
OFF PASS/FALL TIME/LVL INIT
SEC ADJ PEAK  VNQST FLT — LIMIT 1 TABLE —
ON/OFF COPY
ON(1/2/3) NEXT  — PREV | LIMIT 2 RETURN
/ OFF MENU MENU ON/OFF
MEM €D T
SHIFT [+ 4 —
LOAD  CONFIRM V'NGST FLT TRACE AVG CONFIRM
MENU ON/QFF A/B TIMES
STORE PRESET CONT P/F AVG POVER
MENU | JDC MODE ON/OFF ON/OFF
‘ PRESET . PASS/FAIL TOTAL PR
e NADC MODE ~ EXBCUTE ON/GFF
LoAD  — SYM RATE
BACKIP | 1/T
STORE — ROLE FACT
BACKUP 1 a
E
CARD —  CANCEL RETURN ~ RETURN RETURN CANCEL -
FORMAT |

,,,,,,,,,,,,,,, : A R Jan 20/94
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A.3 Menu Lists

OPTION

T
|
Pt \L""""' pTTrEres ""'-‘4'A‘ -------- ‘1’-'~.’-VV: ! pTorrme ¥ "'*"""‘
: | - DENSITY ~ BALD | . INTERVAL
. LOWHIGH | .
GATED DATA [
SWEEP LENGTH |
DELAY ALK/ STOP ! OPEN
SWEEP . ADRS 01 BIT 1
GPIB CMND PARITY = CLOSE
AT/1/2 s
e e e .»V 1 ..................
SETUP — |  FLOW ;o
SI0 Lo . CONTROL . i .
PRINTER ——  PRINT DV SR |
©CANCEL  MAINCONT |
NEXT MENU PRINT NEXT MENU — - PREV MENU
| - EXECUTE o
CAL
BHFT |+ | 7
—
......... NN B A
CAL ALL . INPUT
AT
OTAL ’ " IF STEP
GAIN | ) AP
BACK — BN
ITEM SWITCH
. FREQ CORR : L0G
© ON/OFF  LINEARITY
. CAL CORR : AMPTD
ON/OFF MAG
CAL SIG PBW
LEVEL
' CAL FREQ
REF

A-17
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A.3 Menu Lists
PLOT LABEL
BHFT |+ | 8 BHET |4 9
PLOTTER PAPER CAPS
TYPE SIZE LOCK ON
PLOT PEN CAPS
MODE LOCK OFF
TABLE PLOT MARK
DIVISION
PLOT  —  LOCATION SPACE
FORM
LOCATE
AUTO/MNL
PLOT TAIK/ LABEL
CANCEL ADRS 05 CLEAR
PLOT RETURN RETURN

EXECUTE

A-18
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A.3 Manu Lists

TG
- ]
e — |
.................. T T I S
e — | STt ~ RER.LINE OUTPUT
——— © LEVEL . ON/OFF . ~ LEVEL
POWER STOP ¥/X dB
SWEEP LEVEL
SWEEP OFFSET
TIME
 SHOOTHING B
. ON/OFF o
THROUGH ————  REF.LINE
CORRECT : :
CAL  — | ! PxdBMKR —
: é ]
6 OFF l  PREV MENU ! . PREV MENU PREV MENU
- ' - '
| | ,
l f________T !
T—J | t“'—_T
......... "l’. Y. PP
LEVEL _THRU CORR . PxdB CONT
CAL EXECUTE - - EXECUTE
 PWR LIN " THRU CORR . PxdB MKR
CAL ~ ON/OFF ~ ON/OFF
LEVEL CAL
ON/OFF
. PWR LIN
. ON/OFF
FREQ
CAL
FREQ AUTO
ON/OFF
PREV MENU PREV. MENU  PREV MENU

A-19 Jan 20/94
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A.4 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)
" All deleted” All items 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 dstected in the RBW
SWITCH.

"Calibration error of TOTAL GAIN”

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
On"

The B trace cannot be selected because
limit line 1 or 2 is on,

"Caution!! Freq. & Plug-in corr. data
abnormat”

The correction data has been destroyed.

"Completed”
{(NOTE message)

The default value setting for IP is
completed.

"Conversion loss mode is OFF"

The conversion loss mode is off.

"Do you really want to initialize Memory
Card?”
(REQUEST message)

The system makes sure you really want
to initialize the memory card.

"Do you really want to load Backup
data?”
(REQUEST message)

The system makes sure you reaily want
to load the backup data.

A-20
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A.4 List of Messages

Message

Description

"Do you really want to store backup
memory?”
(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 delete it?”
(REQUEST message)

The system makes sure you really want
to delete the frequency domain.

"Limit line vol. 1 is OFF~

Limit 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 check)*“

Access failed due to memory card RAM
error.

"Memory Card
Access failed (Antenna data)”

The antenna data cannot be accessed.

"Memory Card
Access failed (Limit 1 data)”

The limit line 1 data cannot be accessed.

"Memory Card
Access failed (Limit 2 data)”

The iimit line 2 data cannot be accessed.

"Memory 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 failed (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 (Setting Data)”

The setting data cannot 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.

A-21 Jan 20/94
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Message

Description

"Memory Card

Access failed (Trace B data)”

The B trace data canr~t be accessed.

"Memory Card
Card access error (FAT)”

Access failed due to a file area table
error.

"Memory Card
Card access error (UAT)"

Access failed due to a user area table
error.

"Memory Card
Data entry overflow”

The saved data exceeds the memory
card’s capacity.

"Memory Card
Deleted”
(NOTE message)

The memory card has been cleard.

"Memory Card
Deletion error (Parameter)”

The memory card cannot be cleared due
to a parameter error.

"Memory Card
File Access completed”
(NCTE message)

The soft menu or the BACKUP MEMORY
data has been stored or ioaded.

"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. error (Card size)”

Initialization failed due to incorrect
memory card size.

"Memory Card
Init. error (Parameter)”

Initialization failed due to incorrect internal
parameters.

"Memory Card
Init. error (RAM check)”

initialization failed due to faulty memory
card RAM.

"Memory Card
Init. error {System Protect)

”

The system card cannot be initialized.

"Memory card
Initialized”
(NOTE message)

Initialization is compiete.

"Memory Card
Memory Card full”

The memory card is fuil.

”Memory card

Not enough memory, 64KB is required”

The memory card capacity is insufficient
to back-up the sterage.

"Memory Card
Not Initialized”

The memory card has not been initialized.

"Memory Card
Password unmatched”

The password was incorrect.

A-22
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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 full”

The memory table is full.

" Multi marker list or
next peak list is ON”

Label cannot be desplayed because the
multi marker list or next peak list is
displayed.

"No muiti marker list or
no next peak list”

No multi 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 availavle in MAX
HOLD B or AVG B mode.

"Not available in B max or B min mode”

This function is not availavle 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. dB 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 mode”

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.

A-23
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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 mode”

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 QP or
MEAN mode.

"Not available in Signal Indent mode”

This function is not available in SIGNAL
INDENT mode.

"Not available in Zero Span mode”

This function is not available in ZERO
SPAN mode.

“Not available on baseband frequency “

This function is not avaiiable whil the
marker is on the base band.

"Not available while Signal Tracking”

This function is not available during
SIGNAL TRACK execution.

"Not available
Antenna correction is ON”

This function i1s not avaiiable 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
destroyed.

"RAM broken (Memory Card)”

The memory card RAM has been
destroyed.

"Set up data is insufficient
Please enter ADJ set up”

No ADJ SET UP data is set, or is set
incorrectly.

"System busy”
(NOTE message)

Another process is being executed. The
analyzer is busy.

"Time domain data exists, do you really
want to delete it?”
(REQUEST message)

The system makes sure you really want
to delete the time domain data.

"VCOQ calibration failure”

VCO calibration failed.

A-24
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Message

Description

"Vertical scale factor not correct
Select 10 dB/div scale”

The reference scale must be set to
10dB/div for this function to execute.

" 1{0MHz reference fixed”
(NOTE message)

The reference data is fixed.

"Not available in magnitude mode”

This function is not available in
MAGNITUDE mode.

"Not available in power sweep mode

This function is not available in POWER
SWEEP mode.

*TG output signal not detected”

TG output signal was not detected.

"No correction data
Please sxecute "CAL ALL”, again”

Correction data is not given. Execute
"CAL ALL" again.

"Correction data is invalid
Piease "PWR LIN CAL", again”

Correction data is invalid.
Execute "PWR LIN CAL" again.

"Correction data is invalid
Please "LEVEL CAL", again”

Correction data is invalid.
Execute "LEVEL CAL" again.

"Calibration error of PWR LIN CAL"

Error was occurred in PWR LIN CAL.

"Calibration error of LEVEL CAL"

Error was occurred in LEVEL CAL.

" Calibration error of FREQ CAL"

Error was occurred in FREQ CAL.

A-25"
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MAINTENANCE MANUAL

Proface

PREFACE

The part 2. appends 4 chapter and 5 chapter of the R3265A/3271A 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

» 4. PERFORMANCE TEST

PERFORMANCE TEST

ADJUSTMENT
TROUBLESHOOTING
REPLACEABLE MECHANICAL PARTS

REPLACEABLE ELECTRICAL PARTS,
LOCATION AND CIRCUIT DIAGRAMS

» 5. ADJUSTMENT
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4.1 Introductory Descri

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
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4.1 Introductory Description and YUT Performance Requirements

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.

Frequency 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 HzxXN) + 1LSD]

Signals are input from
the SG where high-
precision frequency
standard is set as the
reference frequency
for measurement.

2. Frequency
Reference Output
Accuracy.

The frequency of CAL
OUT signal locked to
the internal 10 MHz
reference is measured
with the counter.

3. Residual FM

Frequency: <1%10 "/year
<2x1078/day
Residual FM: <3 Hz xNp-p/0.1 sec

Highly stabilized
signals are input for
measurement.

4. Frequency Drift

Frequency Drift:
2.5 kHz x Sweep Time (min.) XN
(50 kHz < Span=2 MHz)
60 Hz x Sweep Time (min.} XN
{Span=50 kHz)

Highly stabilized
signals are input for
measurement.

5. Noise Sidebands

f=2.6 GHz:
1 kHz offset< — 100 dBc/Hz
10 kHz offset< — 110 dBc/Hz
20 kHz offset< — 110 dBc/Hz
100 kHz offset< — 114 dBc/Hz

f>2.6 GHz:
1 kHz offset< (— 95 + 20 logN) dBc/Hz
10 kHz offset <(— 108 + 20 logN) dBc/Hz
20 kHz 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 + Stop Frequency X0.1%)

Signals at two
frequencies accoriing
to each span are input
to measure the
difference between

the frequencies.

4-2
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4.1 Introductory Description and UUT Parformance Requirements

Table 4-1 UUT Performance Requirements (2 of 5)

Unit-Under-Test
(UUT)

Parameter/Function

Performance Specifications

Test Method

Average Noise
Level

R3265A:

—100 dBm 1 kHz
—110 dBm 10 kHz
—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
R3271A:

—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 15.2 GHz to 23.3 GHz
—-110 dBm 23 GHz to 26.5 GHz

7. Resolution Range Accuracy: CAL OUT signals are
Bandwidth 10 Hz to 3 MHz 1, 3, 10 sequence input for
Accuracy and +15% 100 Hz to 1 MHz measurement.
Selectivity +25% 30 Hz (26°C +10°C), 3 MHz
+50% 10 Hz to 100 Hz nominal (digital IF)
Selectivity (— 60 dB/—3 dB):
<15:1 100 Hz 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
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 Hz res BW, 0 dB input atten, 1 Hz video filter) No signal is input and

average noise level at
each frequency is
measured.

4-3
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Table 4-1

UUT Performance Requirements (3 of 5)

Unit-Under-Test
(UUT)
Parameter/Function

Performance Specifications

Test Method

10. Gain Compression
(1 dB)

R3265A:
—5 dBm mixer input level > 200 MHz
—10 dBm mixer input level>10 MHz

R3271A:
—5 dBm mixer input level > 10 MHz

Two signals are input
simultaneously to
measure the level at
which one of the
signals is lowered by
1 dB.

11. Residual (no signal at input, 0 dB RF Attenuation) No signal is input and
Response R3265A: the test is terminated
< —100 dBm l 1 MHz at 50 Q.
< —90 dBm | 300 kHz
R3271A:
< —100 d8m | 1 MHz to 3.6 GHz
< —90 dBm | 300 kHz to 26.5 GHz
12. Second Harmonic [ R3265A: The lowpass filter is
Distortion connected to the SG
freq range mixer level | output for
<—70dBc | 100 MHz to 3.6 GHz | —30 gBm | measurement
<-60dBc | 10MHz1t0 3.6 GHz | —30dBm
< —100 dBc >3.5 GHz 10 dBm
R3271A:
freq range mixer level
< —-70 dBc 10 MHz to 3.6 GHz —30 dBm
< —100 dBc >3.5 GHz —10 dBm
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4.1 Introductory Description and UUT Performance Requirements

Qut 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)

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 | simultaneousty for
<—70dBc | 200 MHz to 3.6 GHz | —30dBm |Measurement.
< —60 dBc 10 MHz to 3.6 GHz —30 dBm
< -75d8B¢c >3.5 GHz —30 dBm
R3271A:
freq range mixer level
< -70dBc 10 MHz to 3.6 GHz —30 dBm
< —-75dBc >3.6 GHz —30 dBm
14. image, Multiple, R32B5A: Signals allowing

image, multiple and
out of band response
as against the center
frequency are input
for measurement.

16. Frequency
Response

10 dB input attenuation
R3265A:
+1.5dB 100 Hz to 3.6 GHz
+1.0 dB 50 MHz to 2.6 GHz
+1.5dB 3.5 GHz to 7.5 GHz
+1.5dB 7.4 GHz to 8 GHz
Additional Uncertainly Due to Band Switching:
+0.5dB
Frequency Response Referenced to CAL Signal:
+5dB 100 Hz to 8 GHz
R3271A:
+1.5 dB 100 Hz to 3.6 GHz
+1.0 dB 50 MHz to0 2.6 GHz
+1.5dB 3.5 GHz to 7.5 GHz
+3.5dB 7.4 GHz to 156.4 GHz
+4.0dB 15.4 GHz to 23.3 GHz
+4.0 dB 23 GHz to 26.5 GHz
Additional Uncertainly Due to Band Switching:
+0.5dB
Frequency Response Referenced to CAL Signal:
+5dB 100 Hz to 26.5 GHz

The signal level of SG
at a certain level on
the screen is
measured at each
frequency with the
power meter.

4-5
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Table 4-1 UUT Performance Requirements (5 of 5)

Unit-Under-Test

(UUT) Performance Specifications Test Method
Paramaeter/Function
16. IF Gain (after automatic cailbration) The REF level is
Uncertainty +0.5dB 0 dBm to —50 dBm raised while lowering

+0.7 dB 0O dBm to —80 dBm

the signal level with
the external attenuator
to measure the error.

17. Scale Fidelity

Log:
+0.2dB/1 dB, +1dB/10 dB, *1.5dB/90 dB

Linear:
+ 5% of reference level

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

R3271A:
+1.1 dB/10 dB step, 2.0 dB max,
100 Hz to 12.4 GHz
+1.3 dB/10 dB step, 2.5 dB max,
12.4 GHz to 18 GHz
+1.8 dB/10 dB step, 3.5 dB max
18 GHz to 26.5 GHz

Signal at a frequency
is input and measured
with the internal
attenuator.

19. Sweep Time
Accuracy

Accuracy: < +3%

Square wave signals
at a known frequency
are input repeatedly
according to each
sweep time for sweep
time measurement.

20. Calibration
Amplitude
Accuracy

Amplitude: -10dBm +0.3 dB

CAL OUT signals are
measured with the
power meter.
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4.2 Measurement Standards and Support Test Equipment 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 calculated through assignment of a
defines and documented uncertainty/accuracy ratio or margin between the specified tolerances
of the UUT and the capability (uncertainty specification) required of the measurement standards
system. MUS is required to assist a measurement specialist in the evaluation of existing or
selection of alternate measurement standards equipment.

The uncertainty/accuracy ratio applied in this TP is 10:1 and any exception to that is indicated in
Section 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 : 18°Cto 28°C
Relative Humidity : 30% to 70%
MS and SM&TE Warm-up/Stabilization Period Requirements : 60 minutes
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4.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 4-2 Measurement Standards (MS) Performance Requirements

Equipment Generic - Ulean I Mfr., Model/Option
Name (Qty) Minimum-Use-Specifications Applicable
Frequency Standard Output Freguency : 10 MHz TR3110
Stability : 5X10710/day
Output Impedance : about 50 Q
Output Voltage : 1 Vpp or more
Synthesized Sweeper | Frequency Range : 10 MHz to 18 GHz TR4515
Frequency Accuracy (CW): 3x 107 8/day
Power Level Range :—15dBmto +15 dBm
Frequency Counrter Frequency Range 210 Hz to 120 MHz TR5823
Gate Time : 10s
Number of Digits Displayed : 8 digits
Input Voltage Range 1 25 mVrms to 500 mvrms
Frequency Frequency Range : 10 MHz to 20 MHz HP3525
Synthesizer Stability : 5% 10 6/year
Power Level Range: —10 dBm to +13 dBm
Synthesized Signal Frequency Range : 10 MHz to 4 GHz R4262
Generator Residual SSB Phase Noise:
1 kHz offset < —115 dBc/Hz
10 kHz offset < — 125 dBc/Hz
100 kHz offset < — 130 dBc/Hz
Power Level Range: —20 dBm to +10 dBm
Power Meter Accuracy : £0.02 dB (dB Relative Mode) HP436A
Power Sensor Frequency Range :50 MHz to 26.5 GHé HP 8485A
Power Range ©1 xWto 100 mW
Maximum SWR : 1.25 (26.5 GHz)
Frequency Range : 10 MHz to 18 GHz HP8481A
Power Range :1 uWto 10 mW
Sweeper Frequency Range : 10MHz to 26.5 GHz HP8350
Power Range : —5dBmto +10 dBm +
(at 3.6 GHz) HP83535A
1 dB Step Attenuator Frequenéy Range :DC to 18 GHz HP84394H
Attenuation Range : 12 dB
10 dB Step Attenuator | Frequency Range :DC to 18 GHz HP84395H
Attenuation Range : 70 dB
Attenuator Driver HP11713A
4-8 Jan 20/94
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4.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 4-3 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equipment Generic - lea. L Mir., Model/Option
Name (Qty) Minimum-Use-Specifications Applicable
Adapter Type N(m) to BNC(f) Generic
Type N{(m) to SMA(f) Generic
SMA(m) to SMA(m) 50-673-0000-31
(Sealectro)
Type N(f) to BNC(m) Generic
50 Q Termination SMA Generic
20dB Fixed, 3dB Connector : SMA(m), SMA(f) Generic
Fixed Attenuator
Power Spilitter Frequency Range : 10 MHz to 26.5 GHz Model 1579
Insertion Loss : 6 dB (nominal) (Weinschel)
Low-pass Filter Cutoff Frequency :2.2 GHz
Rejection at 3 GHz : >40 dB
Rejection at 3.8 GHz: >80 dB
Power Divider Frequency Range : 10 MHz to 300 MHz H-8-4
Isolation :>20dB (ANZAC)
Frequency Range :2 GHzto 4 GHz 4313-2
Isolation :>20dB (NARDA)
Cable Frequency Range : DC to 26.5 GHz A01002
Maximum SWR : <1.45 GHz at 26.5 GHz
Length : about 70 cm
Connector : SMA(m) both ends
Length : 180 cm MI-09
Connector : BNC(m) both ends
Length :10cm MC-81
Connector : BNC(m) both ends
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4.3 Preliminary Operations

4.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer’s power supply cord is plugged into a 3-hole grounded

outiet or 2-hole outlet with grounded adapter. You can be fatally shocked if you fail to follow
this rule.

Do not touch live circuits when calibrating instrument.

(1)  Review this entire procedure before starting calibration procedure.

(2)  Always confirm that the POWER switch is OFF before connecting the power cable to the AC
line.
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4.4 Performance Test Process

4.4 Performance Test Process

4.4.1 Accuracy of Frequency Readout and Frequency Counter Marker
e 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)
' + (5 HzxN) + 1 LSD]

® RELATED ADJUSTMENT
YTO Adjustment
10 MHz Frequency Reference Adjustment

e 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 E-J
STANDRARD [:j

[ ]
5o, O :

EXT
Ref. IN

BNC SMA CABLE

CABLE

Figure 4-1 Frequency Readout and Frequency Counter Marker Accuracy Test Setup

e EQUIPMENT
Frequency Standard . ................... TR3110
Synthesized Sweeper . .................. TR4515
Cables:
SMA, 70cm .. ... . e e A01002
BNC,1580cm . ... ... .. e MI-08
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4.4 Performance Test Process

e PROCEDURE

(M

Connect the equipment as shown in Figure 4-1

[Frequency Readout Accuracy]

(2)

(5)

Press the INSTRUMENT key on the TR4515. Set the TR4515 controls as

follows:

CW 2 GMz
Power Level ............ ... ... ........ -10 dBm
Frequenty Reference . .................. EXT (Rear Panel)

On the R3265A/3271A, press the | PRESET |  key and set the controls as follows:

Center Freq . ..... ... ... 2 GHz
Span ... 1 MHz

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.

Repeat step (4) for all the frequency and span combinations listed in Table 4-4. Peak
the R3265A/3271A preselector for and set the Analyzer and the TR4515’s |CWlkey to
frequencies of 5 GHz and above.

[Frequency Counter Marker Accuracy]

(6)

Set the key of the R3265A/3271A to 1 MHz.

bl | i i
Press the MARKER ! ang | CNTRES |
i L_lH
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.
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4.4 Performance Test Process

Table 4-4 Frequency Readout Accuracy

TR4515 R3265A/3271A Marker Reading
Frequency Span Center Min. Actual Max.
(GHz) pa Frequency (GHz) (GHz) (GHz)
2 1 MHz 2 GHz 1.999948 2.000051
2 10 MHz 2 GHz 1.99968 2.00031
2 20 MHz 2 GHz 1.99935 2.00064
2 50 MHz 2 GHz 1.99845 2.00154
2 100 MHz 2 GHz 1.9968 2.0031
2 2 GHz 2 GHz 1.939 2.060
5 1 MHz 5 GHz 4.999947 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 5.001564
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 10.999947 11.000052
11 10 MHz 11 GHz 10.99968 11.00031
11 20 MHz 11 GHz 10.99935 11.00064
11 50 MHz 11 GHz 10.99845 11.00154
11 100 MHz 11 GHz 10.9968 11.0031
1 2 GHz 11 GHz 10.939 11.060
18 1 MHz 18 GHz 17.999946 18.000053
18 10 MHz 18 GHz 17.99968 18.00031
18 20 MHz 18 GHz 17.99935 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
R3265A/
TR4515 3271A Marker Frequency
Frequency Center
(GHz) Frequency Min.(GHz) Actual(GHz) Max.(GHz)
{GHz)
2 2 1.999999794 2.000000206
5 5 4.999999494 5.000000506
<<R3271A ONLY>
R 1 10.999998889 11.000001111
18 18 17.999998184 18.000001816

4-13
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4.4 Performance Test Process

442 Frequency Reference Output Accuracy

e SPECIFICATION
Frequency: <1X10-7/year, <2xX10-8/day

e RELATED ADJUSTMENT
Frequency Reference Adjustment

e- DESCRIPTION
The 10 MHz reference signal is measured for frequency accuracy by measuring the frequency

of the 25 MHz CAL QUTPUT signal. The CAL QUTPUT signa! is referenced to the10 MHz

reference.
FREQUENCY R3265A/3271A
STANDRARD
1] ] O
S @ ———1 ¢ 1_:,]
O © 0? o 9
10MHz ~120MHz

l foo [N

10MHZz BNC CABLE

OUTPUT

Figure 4-2 Frequency Reference Accuracy Test Setup

e EQUIPMENT

Frequency Counter . . ... ................ TR5823

Frequency Standard .. ....... ... ... .... TR3110
Cables:

BNC, 150 cm (2 required) .. .............. MI-09
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4.4 Performance Test Procass

e PROCEDURE
(1) Connect the equipment as shown in Figure 4-2.

{2) Set the TR5823 controls as follows:

FREQUENCY STD SWITCH (Rear Panel) .......... EXT
INPUT CHANNEL . ... ... i INPUT A
GATETIME .. ... i i i i i i i 10 sec

(3) Press the| PRESET | key on the R3265A/3271A.

CAUTICN

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 frequency counter display. The frequency should be within the following
limits:

(2)*4.9999975 = <(2)"5.0000025
* The counter can display only eight digits.
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4.4 Performance Test Process

44.3 Residual FM
e SPECIFICATION
Residual FM: < 3 Hz XNp-p/0.1 sec

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e 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 fifter 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. Multiplying these two values gives the residual

FM in Hz.

FREQUENCY
SYNTHESIZER FR3265N 3271A

T | T

BNC CABLE

Figure 4-3 Residual FM Test Setup

e EQUIPMENT

Frequency Synthesizer . ................. HP3325
Cable:
BNC,150cm . ... ... e Mi-09

4-16 Jan 20/94



o R s R S PN PRI TELIX

MAINTENANCE MANUAL

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 .o oveee e 10 MHz
AMPTD ottt —~10 dBn
FUNCTION «ove e e ~ key

3

Press the {CPL | key and' NEXT MENU ' , then press :D:%;;F : twice to set the Digital IF to
“OFF".

l _______ .I { et 4
Press the key, marker |

r b
: SIG TRK : to set the signal track to “ON”.

Press the six times to set the SPAN to 1kHz.

r bl
Set the | "®W ! t0 30 Hz.

-__J

r=----- 1
k ‘l QGTBK i . n r k “ Fﬂ
o, 1 onorE ! to set the signal track to “OF

Press the MARKER |

MKR—> IMKR-PREFI .

s r===<7
ISWEEP 'and 1 SINGLE t
| MODE | ! I swp "
Laeacod | I |
12114}5‘.
Press .
L....__.I

(4) Rotate the data entry knob clockwise untii MKR reads —3 dB £ 0.1 dB.

Press }A MeR | |. Rotate the data entry knob clockwise untii MKR read —6 dB +0.1 dB.
| I |

(5) Divide the A MKR frequency by the 4 MKR amplitude to obtain the slope of
the RBW filter. For example, if the < MKR frequency is 14 Hz and the 4 MKR
amplitude is 6.05 dB, the slope is 2.3 Hz/dB.

Record the resuit below:
Slope___ Hz/dB
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[Measuring the Residual FM]

(6)

F====7  ==—==

r
key 1 SWEEP | and| CONT 1
| { I o i

! LMODE“| L _SwWP g

trace about six divisions below the reference level.

r il
| SWEEP ! t SINGLE
'LMODE ; and swp !’

1
——— Lo ad

Press the key,

PEAK | key | MIN 1

key, MARKER [N | key i i 1 ang | MIN

Leead ) Lead

Press the

Read the /1 MKR amplitude, take its absolute vaiue, and record the result as the
deviation.

Deviation: _ dB

Calculate the residual FM by muitiplying the slope recorded before by the deviation.
Record the result below.

The residual FM should be less the 3 Hz.
Residual FM: Hz
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4.4.4 Frequency Drift
e SPECIFICATION

. 2.5 kHz xsweep time (min) XN (50 kHz < span = 2 MHz)
Frequency Drift . .
60 Hz X sweep time (min) XN (span < 50 kHz)

o - RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e 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 { 1|~ Mz
° R3265A/3271A
FREQUENCY g
SYNTHESIZER
L
BNC CABLE
Figure 4-4 Frequency Drift Test Setup
e EQUIPMENT
Frequency Synthesizer . .................... HP3325
Cable: BNC 150 cm (2 required) .............. MI-09

Adapter: Type (N) to BNC
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¢ PROCEDURE

(1)
(2)

3

(4)

Connect the equipment as shown in Figure 4-4,

On the HP3325, set the controls as follows:

FREQ ... ... e e 10 MHz
AMPTD ... e -8 dBm
FUNCTION . ... e i i ~ key

CENTERFREQ .............. ... ..... 10 MHz
SPAN . ... 50.1 kHz
dB/idiv ... e 2 dB/div
SWP . 1 sec
On the R3265A/3271A, press CENTER FREQ | , and the signal on

the screen maves to the second division from the right. Wait for sweep to be performed

three times or more.

On the R3265A/3271A, press .' viEw ' and .' WAITE 1_
J

Set the sweep time to 80 sec.

q hi
ISWEEP I 1SINGLE ¢ 1 RESET 1

| 1 l i [
- LMODE | ( SWP_ L (SWP_

Wait for the sweep to be completed {until the sweep indicator goes off).

On the R3265A/3271A, presqPEAK|, MARKER, [on ], ! ‘AMKR , [a] and[®

|

Read the MKR frequency and record this as the frequency drift.
it should be tess than 2.5 kHz. Frequency Drift: Hz

1 SWEEP 1 | CONT |

OFF

U MopE |0 1 swe | ana MARKER

-_—- Lo mmad

r===9 ro=-—3 pem=———-<

, 1SWP1  (AUTOY INEXTMENU' )

| S Lemend | e mewme——-
|UGWAL$! lmGﬂALFu “ "
tI20FF | ' | 2i0FF | to set to the DIGITAL IF to “OFF".
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4.4 Performance Test Process

Set the R3265A/3271A as follows:

CenterFreq ........ ..., 10 MHz
Span . ... i 200 Hz
RBW i e e 30 Hz
SWP e e 5 sec

Wait for sweep to be performed three times or more.
(3) Repeat (4) through (6).

(10) Read the MKR frequency and record this as the frequency drift.
It should be less than 60 Hz.
Frequency Drift: Hz
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4.4.5 Noise Sidebands

e SPECIFICATION

Noise Sidebands:

Offset f 2.6 GHz f>2.6 GHz
1 kHz < —100 dBc/Hz < (—85+20 logN) dBc/Hz
10 kHz < —110 dBc/Hz < (—108 + 20 logN) dBc/Hz
100 kHz < —114 dBc/Hz < (—110 + 20 logN) dBc/Hz

¢ RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

¢ DESCRIPTION

The noise sidebands of a 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/3271A (10 M REF QUT/N 10M REFl GENERATOR
I J
RE O RF
¢ |OUTPUT
o (=1 ? lINPUT L
N, SMA CABLE
Figure 4-5 Noise Sidebands Test Setup
e EQUIPMENT: Synthesized Signal Generator
Critical Specifications Recommended

for Equipment Substitution model
Frequency Range = 10 MHz to 4 GHz R4262

Residual SSB Phase Noise at
1 kHz offset < — 115 dBc/Hz
10 kHz offset < — 125 dBc/Hz
100 kHz offset < — 130 dBc/Hz
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e PROCEDURE
(1) Connect the equipment as shown in Figure 4-5.

(2) Set the Signal Generator controls as follows:

Frequency . .........c.c.iuiieennnnnan 2.6 GHz & 3.7 GHz
CW OUPUL v e eeee e —5dBm
----- bl
. NEXT
(3) Press the | PRESET | key on the R3265A/3271A. Press the| i vENU !

Set |CENTER FREQ | to 2.6GHz.

Since the measurement is made for each of 1 kHz, 10 kHz and 100 kHz offset
frequency, set the span frequency to 2.5 times sach offset frequency, or 2.5 kHz, 25
kHz and 250 kHz. Keep other settings unchanged.

(4) Operate keys on the R3266A/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 correspondmg to offset.

Press the reference level by 20 dB and perform averaging for about 20 samples. After
averaging, 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) | Actual (dBe/Hz) | Max. (dBc/Hz) | Actual (dBc/Hz) | Max. (dBc/Hz)
1 -100 —95
10 ~110 —108
100 -114 -110
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4.4.6 Frequency Span Accuracy

e SPECIFICATION
< % 3% of actual frequency separation (SPAN > 2 MHz)
< + 5% of actual frequency separation (SPAN < 2 MHz)
< * {10% of actual frequency +0.1% of Stop frequency): LOG Span Accuracy

+

e RELATED ADJUSTMENT
Span adjustment.

e- 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
AMARKER function.

FREQ. . 10 MHz REF
SYNTHESIZED STD IN R3265A/3271A lOUT
SWEEPER I
| |

ouT 7
O : L

ADAPTER

SMA CABLE

Figure 4-8 Frequency Span Accuracy Test Setup

e EQUIPMENT

Synthesized Sweeper .. ................. TR4515
Cables:

SMA, 70ecm ... A01002

BNC, 150cm ... . ... ... . Mi-09
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4.4 Perfarmance Test Process

¢ - PROCEDURE
(1) Connect the equipment as shown in Figure 4-6.

(2) Set the TR4515 controls as follows:

CW e e e 1.999992 GHz
Output Power . ..........ccoviieunnnn.. —5dBm
Frequency STD Switch (Rear Panel) ........ EXT

{3) On the R3265A/3271A, press the key and set the R3265A/3271A controls as

follows:
Center Freq . ... ... ccvvive .. 2 GHz
Span ... e 20 kHz
r=<==9 r-===1 ==="7
----------- 1 SWEEP 1 ISINGLE1 1 SINGLE 1
(4) On the R3265A/3271A, press the key. MoDE | * | swp | 'l swp |
................. Z--—j
the [PEAK|key and the MARKER [N Jkey, MR 1
b
(5) Set the TR4515 controls as follows:
CW e e 2.000008 GHz

r r
I1SWEEP ! 1 SINGLE 1 1 SINGLE 1 and

| [ I | t
LMODE ;- | SWP ., (SWP,

(6) On the R3265A/3271A, press the

the
Record the ZIMARKER frequency reading as the Actual .« MARKER
Reading in Table 4-7.

The reading should be within the limits shown.

(7) 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)

(8) On the R3265A/3271A, press the key and the |FREQ SPAN

------ 1 }
]
!
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(9) Set the R3265A/3271A controls as follows:

Start frequency . ............ ... . ... 100 MHz
Stop frequency . .......... ... . ... 1 GHz

(10) Set the TR4515 controls as follows:

CW 200 MHz

r 1 r | r hl
ISWEEP 1 1SINGLE 1 1 SINGLE 1
] 11 [ |
'WMODE 7 SWP T L SWP

-

(11) On the R3265A/3271A, press the | MENU l key and

Record the MARKER frequency in Table 4-8 as the Actual Marker Reading. The reading
should be within the limits 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

1st 2nd Center Span
Frequency Frequency Frequency Setting Min. Max.
1.999992 GHz | 2.000008 GHz 2 GHz 20 kHz 15.2 kHz 16.8 kHz
1.999980 GHz | 2.000020 GHz 2 GHz 50 kHz 38 kHz 42 kHz
1.999840 GHz }2.000160 GHz 2 GHz 400 kHz 304 kHz 336 kHz
1,9992 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
1.998 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 MHz 8.24 MHz
1.992 GHz 2.008 GHz 2 GHz 20 MHz 15.52 MHz 16.48 MHz
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 MHz 82. 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 MHz 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 3.296 GHz
1.3 GHz 7.7 GHz 4.5 GHz 8 GHz 6.208 GHz 6.592 GH2z
<R3271A ONLY >
9.996 GHz 10.004 GHz 10 GHz 10 MHz 7.76 MHz 8.24 MHz
9.96 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
8.2 GHz 10.8 GHz 10 GHz 2 GHz 1.652 GHz 1.648 GHz
16.996 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 7.76 GHz 8.24 GHZ
2 GHz 18 GHz 10 GHz 13 GHz 15.52 GHz 16.48 GHZ
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Table 4-8 LOG Span Accuracy

R3265A/R3271A Marker Reading
TRAS1S Start Stop
Frequenc a .
squeney Frequency | Frequency Min. Actual Max.
200 MHz 100 MHz 1 GHz 179MHz 221 MHz
500 MHz 100 MHz 1 GHz 449 MHz 551 MHz
800 MHz 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 MHz 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 4438 MHz 551 MHz
800 MHz 10 MHz 1 GHz 719 MHz 881 MHz
10 MHz 1 MHz 1 GHz 8 MHz 12 Mhz
20 MHz 1 MHz 1 GHz 17 MHz 23 MHz
50 MHz 1 MHz 1 GHz 44 MHz 56 MHz
80 MHz 1 MHz 1 GHz 71 MHz 89 MHz
100 MHz 1 MHz 1 GHz 89 MHz 111 MHz
200 MHz 1 MHz t GHz 179 MH2z 221 MHz
500 MHz 1 MHz 1 GHz 449 MHz 551 MHz
800 MHz 1 MHz 1 GHz 719 MHz 881 MHz
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4.4.7 Resolution Bandwidth Accuracy and Selectivity
e SPECIFICATICN
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 IF) Nominal

Bandwidth (6 dB): 200 Hz, 9 kHz and 120 kHz (based on CISPR specifications)
e RELATED ADJUSTMENT

e DESCRIPTION
This test measures the resolution bandwidth accuracy and selectivity. The 60 dB bandwidth is
then determined and the results used to calculate the selectivity for each bandwidth (Selectivity
= 60 dB BW/3 dB BW).

R3265A/3271A

CALOUT RF

ja=g|  QliNpuT

J

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 Q as shown in Figure 4-7.

(2) Press| f

Press

Press [ FREQ SPAN ]EI MHz |

Press [PEF LEVEL ]E|dam| and [devaivi| 1

Press ' RBW '

r==-="= | bateiubututain | nbattubutaian
NEXT 1| DIGTAL IF 11 DIGTAL IF “AEEn
Press " I | to set Digital IF to “OFF~.
| TRAGE I JAMPLEI
Press [Menu[i Toer™ & I
3 Press [Peak| p | d8 DOWN ll xdB | 1 CONT DOWN |
( ) L ------ J|| Ec_"’fﬂ , and set | _._!2N1(2F_F__ to ON.
~1 SWEEP || SNGLE | | SINGLE
(4) Press ] | ooE | }: “swe . :sg«x;s: and wait for a new sweep to finish.
-——— Lo 4

(5) 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 RBWs.

— reEs===
Note : For measure RBW 100Hz to 10Hz, press the key | 4T | and
------ | It g
| DIGTAL iF I .
set Digital IF to “17.
L _V200FF_ 9

(7) Press

Press

-
' and ! { DIGTAL ¥ 1 twice to set Digital IF to “OFF”.
_; ' 12/0FF_ | g

""" : | ONEXT
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I dB DOWN |  xd8 1 | CONT DOWN |
' 1,set | X% | 60dB and| :

] ] ] ]
Leecmm 4 LDOWN | L QNOFF__ J

(8) | , MARKER to ON.

r 1 F=———
1 SWEEP 11 SINGLE 1 SINGLE 1 . .
MENU | MODE ! swp ' ! and wait for a new sweep to finish.

[
cemmedbood LAY g

(9) Press

(10) Record the marker frequency in Table 4-10 as actual 60 dB bandwidth.

(11) Divide the 60 dB bandwidth by the 3 dB bandwidth and record as the Actual Resolution
Bandwidth Selectivity in Table 4-10.

(12) Change the RBW and span frequency as shown in Table 4-10, and repeat steps (9)
‘through (11) for remaining RBWs.
(For 10 Hz RBW, digital IF, set averaging to ten times because of close noise sidebands
invoived.

I o 1 T
aEn |V SWEEP 11 CONT 1 I AVG 1], !
Press ' MoDE ! swp ! }_ A J' -

Ladaodlaaaad

Set VBW to AUTO if RBW is 10kHz or below.
Table 4-9 HResolution Bandwidth Accuracy

Resolution Frequency 3dB Bandwidth
Bandwith Setting SS"?" ,
etting 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 255 Hz 345 Hz
100 Hz 200 Hz 85 Hz 115 Hz
1130 Hz 200 Hz 225 Hz 37.5 Hz
100 Hz, Digital IF | 200 Hz 50 Hz 150 Hz
30 Hz, Digital IF 200 Hz 15 Hz 45 Hz
10 Hz, Digital IF | 200 Hz 5 Hz 15 Hz

“1: The MIN and MAX values for RBW 30 Hz are those when the temperature is
25°C +10°C. Values for other temperature range are not specified.
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Table 4-10 Resolution Bandwidth Selectivity

Resolution Fresq‘t;::cy 60 dB 3d8 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 Hz 5 kHz 15
100 Hz 2 kHz 15
30 Hz 1 kHz 20
100 Hz, Digital IF 1 kHz 5 (nominal)
30 Hz, Digital IF 500 Hz 5 (nominal)
10 Hz, Digital IF 200 Hz 5 (nominal)
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4.4.8 Resolution Bandwidth Switching Uncertainty

e 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

e- RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

¢ DESCRIPTION
This test utilizes the CALOUT signal for measuring the switching uncertainty between
resolution bandwidths. At each resolution bandwidth setting, the displayed amplitude variation
of the signal in measured. All measurements are referenced to the 300 kHz bandwidth.

R3265A/3271A

(
= 9

) CAL —
ouT INPUT
ADAPUTER

BNC CABLE

)

N

Figure 4-8 Resolution BW Switching Uncertainty Test Setup

e- EQUIPMENT
Adapters :
Typed Nm)to BNC (f) ................... JCF-AF 001Ex 3
Cables:
BNC10cm ... ..ttt i MC-61
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4.4 Performance Test Process

e PROCEDURE

(1)

(2)

Connect the R3265A/3271A CALOUT to the INPUT 50 Q as shown in Figure 4-8.

1
RBW 1

- — - —————— - -

' NEXT MENU : I DIGTAL IF Il DIGTAL IF I to set the Dlgltal IF to “OFF".

(I} (K] [}
i 1 _VAOFF_ | V2IOFF

o ——— -

Set the instrument controls as follows:

Centar Freq .. ... ..., 25 MHz
Span ... e 1 MHz
Reflevel ........... . ... . ... .... -5 dBm
RBW ... e e 300 kHz
SweepMode .................. ... ... SINGLE
dBDiv ... 1dB

{ SWEEP 1 |SINGLE 1 , the

"MODE" spr

Fress the |V k| key and the MARKER

[ o | key,

T1r
|A MKR 1 1 FIXED MKR | _

Set the frequency span and RBW to the values listed in the second entry of Table 4-11
{Span 5 MHz, RBW 3 MHz).

1 SWEEP 1 | SINGLE 1
! ¢ MODE | ! ' Swp_ | rand the [

Press the

Record the AMARKER amplitude in the Actuald MARKER Reading column of
Table 4-11. The MARKER reading should be within the limit shown.

Press the

resoution BW switching uncertainty of digital IF.

CAUTION —

o———— -y - - -

! NEXT MENU | DIGTAL IF l

i
CPL [key | ( an | 1720FF |

-___———-4 - - -

set Digital IF to “1” when measuring the

@)

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 2 Marker Reading
Span RBW Min. (dB) Actual Max. (dB)
1 MHz 300 kHz 0 0 (Ret.) 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 30 Hz -1.5 +15
200 Hz “10 Hz -1.5 +1.5
*: Digital IF
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4.49 Displayed Average Noise Level

® SPECIFICATIONS

Displayed Average Noise level:

(R3265A)

bandwidth 1 Hz.

Frequency range

Average Noise Level

1 kHz
10 kHz
100 kHz
1 MHz
10 MHz to 3.6 GHz

3.5 GHz to 8 GHz

—100 dBm
—110 dBm
—111 dBm
—135 dBm

—{140—1.55 xf(GHz)} dBm
—{145-1.55 x{(GHz)} dBm
(Low noise mode)

— 135 dBm

(R3271A)

Frequency range

Average Noise Level

1 kHz
10 kHz
100 kHz
1 MHz to 3.6 GHz
3.5 GHz to 7.5 GHz
7.5 GHz to 15.4 GHz
15.2 GHz to 23.3 GHz
23 GHz to 26.5 GHz

—100 dBm
—110 dBm
—111 dBm
—~{135-1.55 x{{GHz)} dBm
—130 dBm
—123 dBm
—116 dBm
—-110 dBm

®: RELATED ADJUSTMENT

Frequency response adjustment.

Resolution bandwidth 10 Hz, nput attenuator 0 dB, video
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e - DESCRIPTION
This test measures the displayed average noise level in all frequency tests. The analyzer's
input is terminated at 50 2. In Band 1, in the frequence range from 100 Hz to 3.6 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 256 MHz when the LOW NOISE function is set to ON.

R3265A/3271A

ofe o Q

50Q
TERMINATOR

Figure 4-9 Displayed Average Noise Test Setup

o- EQUIPMENT
50 @ Terminator
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e PROCEDURE
[Displayed Average Noise, Band 1]

(1) Connect the egiptment a5 shown in Fiqure 4-9.

Press and set the controls as follows:

Center Frequency . .................... 1 kHz
Span Frequency ..................c.... 0 Hz
Reference Level ...................... —60 dBm
Resolution Bandwidth . . ................ 30 Hz
Digital IF .. ...... ... .. ... .. ... . ... OFF
Video Bandwidth . ..................... 1 Hz
Input Attenuator . .......... ... .. ... 0dB

(2) Press {;\Zg.': and wait for averaging to finish and press |PEAK| _
gl e R ¥

(3) Read the marker level and record it in Table 4-12 as the Displayed Noise Level at 1kHz.

Center Frequency . ..............cvu.un.. 10 kHz

Span Frequency . .................. ... 0 Hz

Reference Level ... ................... —-60 dBm A
Input Attenuator . ... ... L L o o 0dB
Resolution Bandwidth . ... .............. 300 Hz

Video Bandwidth ... ................... 1 Hz

Sweep Time . ........... ... ... ....... 500 msec

- N
t

ar
1 SWEEP 11 SINGLE : -
and wait for a new sweep to finish
! (W] | ’
L MODE ;| SWP_,

(5) Press

[ MENU |

then press
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(6) Read the marker ievel and record it in Table 4-12 as the Displayed Noise Level at 10
kHz.

(7) Change the center frequency to 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
Dispiayed Noise level at Center Freguency.

(8) Press |PRESET | and set the controls as follows:

Start Frequency ...................... 3.501 GHz

Stop Frequency ............c.uvunn.. 8 GHz (7.5 GHz for R3271)
Reference Level ...................... —40 dBm

Resolution Bandwidth . ................. 3 MHz

Video Bandwidth . ..................... 100 kHz

Input Attenuator . ..................... 0dB

n PWRITE |
""" L
(11) Set the controls as follows:

SpanFrequency ............. 0.0 0 Hz
Reference Level ...................... —60 dBm
Resolution Bandwidth .. ................ 300 Hz
VideoBandwidth ...................... 1 Hz
Sweep Time ...........iiviiennenenn. 500 msec

r )

ISWEEP I | SINGLE 11 SINGLE | and
1

: LMODE ;| SWP ;L SWP_,

(12) Press

(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).
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[Displayed Average Noise Level, Band 2 (R3271A only))]

(14) Press and set the controls as follows:
Start Frequency . .............c0cin... 7.501 GHz
Stop Frequency ............c..ouuun.. 15.4 GHz
Reference Level ...................... —40 dBm
Resolution Bandwidth .. ................ 3 MHz
Video Bandwidth ...................... 100 kHz
input Attenuator .. ..... ... . e 0dB

(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)]

Start Frequency . .........c.cveurnennn. 15.201 GHz
Stop Frequency . ...........c.cvevuun.. 23.3 GHz
Reference Level ...................... —40 dBm
Resolution Bandwidth . ................. 3 MHz
Video Bandwidth . ..................... 100 kHz
Input Attenuator . . ........ ... ..., 0dB

(18) Repeat steps (9) through (12).

(19) Read 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 . ............iviinann.. 23.001 GHz
Stop Frequency ...................... 26.5 GHz
Reference Level . ..................... —40 dBm
Resolution Bandwidth . ................. 3 MHz
Video Bandwidth . ..................... 100 kHz
Input Attenuator .. ........... ... 0dB

{21) Repeat 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 NOISE function On.
(R3265A onily)]

(23) Press and set the R3265A controls as foliows:

Press IREF LEVELI and | LOWNOISE | ¢ot | OW NOISE to “ON”.

| ONOFF |
Center Frequency . .................... 25 MHz

Span Frequency . .................. ... 200 Hz
Resolution Bandwidth . ................. 10 Hz (Digital IF)
input Attenuator . ........... .. ... .. ... 0dB
REFLEVEL . ........ ... . ... ... ... -90dBm

(24) Press {f‘é‘i} B and wait for averaging to finish.

! MIN ' and read the marker level and record it as Minimum Low Noise.
[ "

(26) Displayed Average Noise in LOW NQOISE 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 (R3265A)

Displayed Average
Frequency Noise Level Specification (dBm)
(dBm)
1 kHz —95.23
10 kHz —95.23
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 V —-95.23
10 kHz —g5.23
100 kHz —~96.23
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 - 116.35
3000 MHz - 115.58
3500 MHz —~114.80
3.5 GHz to 7.5 GHz -115.23
7.5 GHz to 15.4 GHz —108.23
15.2 GHz t0 23.3 GHz -101.23
23 GHz to 26.5 GHz --95.23

4-42 Jan 20/94



MAINTENANCE MANUAL

4.4 Pariormance Test Procass

4.4.10 Gain Compression

e SPECIFICATION

[ —5 dBm (mixer level) > 200 MHz

R3265A: L —10 dBm (mixer |eve|) > 10 MHz

R3271A: —5 dBm (mixer level) > 10 MHz

e - RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e- 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 R3265A/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 TR4S1E
SWEEPER
?
— /| CABLE
CABLE e
3dB PAD 20dB CABLE
PAD
POWER
SPLITTER
| S ', )
POWER
METER

Figure 4-10 Gain Compression Test Setup
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¢ EQUIPMENT

Synthesized Sweeper . .......... ... ..... TR4515

SWweeper . ... ... e HP8350 + HPB3595A
PowerMeter . ............ ... .. .. ...... HP436A

Power Sensor .. ......... ... ... . ... ... HP848/A

Power Splitter . . .. ... ...... ... ... . ... Mocei 1579
20dBPad ... DEE-000480-1
3dBPad .......... ... DEF-000685-1

Cable: SMA (3 required)

e - PROCEDURE

(M
(2)

(3)

(4)

(5)

Zero 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:

CW e 11 MHz
CW Filter ... ON
Power Level ... ... ... —2 dBm

Set the controls for the TR4515 as follows:

CW e 10 MHz
Power Level . ... ... ... . . . —4 dBm

On the R3265A/3271A, press the
Set the R3265A/3271A controls as follows:

CenterFreq ............c.cviiiiun... 10.5 MHz
Span ... 20 MHz
AT e e 0 dB
dB/idiv. ... 1 dB/div
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(6) 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 [ span |and .
Turn the vernier knob of the HP8350 so that the displayed signal on the R3265A/3271A
screen enters the range within 1 div. from the center on the horizontal axis.
On the R3265A/3271A, press ‘
Turn the vernier knob of the HP8350 so that the displayed signal on the R3265A/3271A
screen enters the range within i1 le from the center on the horizontal axis.
On the R3265A/3271A, press | SPA '

" Turn the vernier knob of the HP8350 so that the d|splayed signal on the R3265A/3271A
screen enters the range of 2.5 div.%0.5 div. on the right side of the center on the
horizontal axis.
Now, the frequency of the HP8350 output signal is set to 11 MHz + 0.1 MHz.

(7) On the R3265A/3271A, set the to —30 dBm.

(8) On the HPB350, press the | RF |key to set the output to OFF.

(9) Adijust the power level of the TR4515 for a displayed signal level of —30 dBm +0.1 dB
on the R3265A/3271A screen.

(10) On the HP8350, press the key to set the output to ON.

(11) Turn the power level knob on the HPB8350 until the signal level at 2.5 div. in the lefthand
part on the R3265A/3271A screen is lowered by 1 dB from —30 dBm. If the power level
knab cannot be turned any more, stop it there.

(12) Remove the SMA cable from the input terminal of the R3265A/3271A and connect the
power sensor there.

(13) Record the amplitude reading on the power meter.
It should be greater than —5 dBm (R3265A: — 10 dBm)

dBm

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 R3265A controls as follows:

Center Freq ........... .. ... . 200.5 MHz
Span ... e 20 MHz
Refleveli ......... ... ... ......... —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
Power Level ............ ... . . ... . ... -2dBm

(21) Set the TR4515 controls as follows:

(22) Set the R3265A/3271A controls as follows:

Center Freq ............. ... ui.... 3.6005 GHz
SpaAN . e 20 MHz
Ref Level ........... .. ... ... .. .. ... —10 dBm
dBidiv . ... 10 dB
[NEXT MENU || PRESELE |1 PEAK | [ AUTO |
(23) On the R3265A/3271A, press MARKER P 1L seancH | I PEAKING |
Wait for the "“peaking!!" 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 shouid be greater than —5 dBm.

dBm
Table 4-13 Gain Compression
R3265A/71A TR4515 HP8350 1dB Gain
Center Freq cw cw Compression
(MHz) (MH2) (MHz) level (dBm)
10.5 10 11
200.5 200 201
3600.5 3600 3601
Jan 20/94



MAINTENANCE MANUAL

4.4 _Performance Test Procass

4.4.11 Residual Response

e SPECIFICATION

1 MHz to 5.6 GHz < - 100 dBm (with no signal at input and 0 dB
R3265A: —{: input attenuation)

300 kHz to 8 GHz < -390 dBm

1 MHz to 3.6 GHz < - 100 dBm
R3271A:
300 kHz to 8 GHz < - 90 dBm

e - RELATED ADJUSTMENT
There is no related adjustment for this performance test.

e DESCRIPTION
This test checks for residual responses. Any response located above the display line is

measured in a narrow frequency span and resoiution bandwidth. The RF INPUT is terminated
in 50 Q2.

e EQUIPMENT
Coaxial 50 {} Termination

Adapters:
Type Nto SMA ... ... ... ... . . HRM-554s
Type N to BNC

Cable:
BNC, 150cm . . ... .. . . Mi-09

e PROCEDURE

(1) On the R3265A/3271A, press the

Center Freq .. ... ... ... .. 25 MHz
Span . 10 kHz
RefLevel . ... ... ... .. . .. .. . .. . ... -10 dBm
RES BW ... . e 300 Hz
AT e 0dB
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Key.
Check that the marker amplitude is within -10.0 dBm +0.2 dB. If it is out of the range,

CAL  f=-=---
press | SHIFT - and { CALL ALL ' . Then, red-check that the marker amplitude is within

~10.0 dBm £0.2 dB.

< <Residual Responses, base band > >

(3y Remove the BNC cable and adapter from the RF INPUT.
Install the Type N to SMA adapter and 50 {1 termination on the RF INPUT. Press the

Span ... i e e 2 MHz
CFStep ..... it e e e 1.9 MHz
ReflLevel .............. .0 iiiiiiininnnn. - 50 dBm
AT e e 0 dB

RES BW ... .. i e 10 kHz
Video BW . ... . .. e 300Hz

Slker {535 ans (RN

r 1
k ey 1 SWEEP | and ISINGLEI .
L MODE | swp !

———— Loecad

[-dom J key.

The noise level should be at least 3 dB beiow the display line. If it is not, it will be
necessary to reduce the Span and RES BW to reduce the noise level.
If the Span is reduced, reduce the CF Step to no more than 95 % of the Span.

. . SINGLE . . ,
(5) If a residual is suspected, press : SWP : again. A residual response will persist, but a

noise peak will not. Record the frequency and amplitude of any responses above the

display line.
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(6) If a response is marginal, verify the response amplitude as follows:

SAVE ke caa

r =
! 1 SAVE |
® Press the [ SHFT | and | RecaLL | key, D . | Hz]key, | exeouTe |
| SWEEP CONT 1
| 1 I !
Press the 1 _“_"99‘5_;' L _SlN_P_.JI

Place the marker on the peak of the response in question.

Press the -

Press the key, 'RBW!I laGToi .
L
| |

@ 66 ® 0 0

Continue to reduce the Span until a RES BW of 300 Hz is reached.

] RECALL
key, : C : .
| EXECUTE |

< < Residual Response, 3.5 to 7.5 GHz Band > >

(8) Set the R3265A/3271A as follows:

............................... 3.625 GHz
.................................... 50 MHz
.................................. 47.5 MHz
................................. 300 kHz
................................. 300 Hz
1 DSP LINE 1
L ON/OFF |

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
e SPECIFICATION

Bj"” - 70 dBc (100 MHz to 3.6 GHz, - 30 dBm mixer ievel)
R3265A:
- 60 dBc (10 MHz to 3.6 GHz, - 30 dBm mixer level)

. -100dBc ( >3.6 GHz, - 10 dBm mixer level)

[~ -70 dBc (10 MHz to 3.6 GHz, - 30 dBm mixer level)
R3271A: —

L- -100dBc ( >3.6 GHz, - 10 dBm mixer level)

e RELATED ADJUSTMENT
There is no related adjustment procedure for the performance test.

e - DESCRIPTION
A synthesized sweeper and low-pass filter provide the signal for measuring second harmonic
distortion. The low-pass filter eliminates any harmonic distortion originating at the signal
source. The R3265A/3271A frequency response is calibrated. The synthesized sweeper is
phase-locked to the spectrum analyzer’s 10 MHz reference.

BNC CABLE

SYNTHESIZED l
SWEEPER

1 R3265A/3271A

=

b POWER

| — jj METER

SMA CABLE

LOW  powER ,
PASS = gpL|ITTER “—™11___
FILTER POWER SENSOR

T

Figure 4-11 Second Harmonic Distortion Test Setup
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o EQUIPMENT

Synthesized Sweeper ... ................... TR4515
Power Meter . ......... ... ... HP436A
Power Sensor . ... e HP8485A or HPB481A
Power Splitter . .......... ... ... ... ... ... Model 1579
2 GHz Low-pass Filter . .................... DEE-001172-1
Adapter:
Type Nto SMA .. ... ... ... ... . . ...... HRM-554S
Cables:
BNC, 150cm ...... ... .. e, MI-08
SMA, 70cm . ... e A01002

e PROCEDURE

[100 Hz t0 3.6 GHz Band]

(1)

(4)

(5)

Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor’s 1.5 GHz calibration factor.

Connect the equipment as shown in Figure 4-11.

Press thel INSTR PRESET [key on the TR4515. Set the TR4515 controls as follows:

CW e 1.5 GHz
Power Level . ........ ... .. . . i, 0 dBm
Frequency Standard Switch (rearpanel) ........... EXT 10 MHz

On the R3265A/3271A, press I PRESET band set the controls as follows:

Center Freq . ...... . ... i, 1.6 GHz
SPaAN .. e e e 10 kHz

rSWEEF’-I rS!NGLE-I ArAMKR-:
' - - IPEATI , MARKER[VON h i

| [
— (MODE SWP_, Lommnd

Fe===="- =
{ FIXED MKR |
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r A
(7)  On the R3265A/3271A, pressCeNter Frea |[ 3 | [6Hz] , [MenU E_SA‘V.VC.’EE’;.:: Ls-g‘i;fj :

Wait for completion of the sweep.

pom——
and record the amplitude of :A MIR |,
| SN

Press
It should be less than -70 dBc.
Second Harmonic Distortion (<3.86 GHz) dBc

[>3.6 GHz Band]

(8) Remove the low-pass-filter and connect an SMA cable between the TR4515 and the
R3265A/3271A.

Center Freq . ... ..ot e 3.8 GHz
Span ... e e e e e 500 kHz

CW e e e 3.8 GHz

r ar ar ir
|t NEXT MENU PRESELE 11 PEAK 11 AUTO 1
(1) On the R3265A/3271A, press MAKER [ oN | :L _______ _E:L _____ 14 stanoH || peakina |

Wait for the "peaking” message to disappear.
(12) Set the TR4515 controls as foliows:
CW e 1.9 GHz
PowerLevel ................ ... ... iviva... 0 dBm

(13) Connect the equipment as shown in Figure 4-11.

(14) Rotate the CAL FACTOR switch to the power sensor’s 1.9 GHz calibration factor.
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sA MKR 11 FIXED MKR |
L _DNoOFF

L..___Jl_u,u-.._-

(16) Set the R3265A/3271A center frequency to 1. 9 GHz and span to 1 kHz.

Set the center frequency to 3.8 GHz and ref-level to -40 dBm.

Wait for the end of 20 averagings.
| and record the <1 MKR amplitude.

It should be less than ~ 100 dBc
' Second Harmanic Distortion (> 3.6 GHz) dBc
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4.4.13 Third Order Intermodulation Distortion
e SPECIFICATION

For a total mixer input level” of -30 dBm:

R3265A R3271A

10 MHz t0 3.6 GHz : < -60 dBc 10 MHz to 3.6 GHz : -70 dBc

200 MHz to 3.6 GHz : < -70dBc
3.6GHzto 8 GHz: < -75dBc 3.5 GHz to 26.5 GHz : < -75 dB¢

* 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¢c 10 MHz to 3.6 GHz : < -50 dBc

200 MHz to 3.6 GHz : < -50 dBc
3.5 GHz to 8 GHz : < ~-55 dBc 3.5 GHz t0 26.5 GHz : < -55 dBc

® RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
Two synthesized sweepers provide the signais required for measuring third order

intermodaulation.

It is difficult when the input level is low because of being buried to the noise, to measure the
spectrum generated by the distortion. Third order intermodulation distortion is raised by 20dB if
the input level is raised by 10dB.

Then, examine with mixer input lavel set in -20dBm after the spec is converted into a value

which is 20dB larger.

SYNTHESIZED SYNTHESIZED
R3265A/3271A SWEEPER #2 SWEEPER #1
L | | i
T1RF T_IRF I RF
INPUT OUTPUT OUTPUT
N or SMA CABLE
—{] [ N or SMA CABLE
POWER DIVIDER

Figure 4-12 Third Order Intermodulation (<300 MHz) Test Setup

4-55 Jan 20/94



4.4 _Performance Test Procass

s EQUIPMENT
Critical Specificati f i
Instrument riticat spect |catfons. or Equipment Recommended Model
Substitutuion

Synthesized Sweeper Frequency Range: 10 MHz to 4 GHz TR4515
Power Level: - 10tc U dBm R4262

Power Divider #1 Frequency Range: 10 MHz to 300 MHz H-8-4 (ANZAC)
Isolation: > 20dB

Power Divider #2 Frequency Range: 1 GHz to 4 GHz 4313-2 (NARDA)

e - PROCEDURE

The following procedure carryout at -20dBm for a total mixer input leval.

[Third Order Intermodulation (<300 MHz)]

(1)

(2)

@)

(4)

(5)

Select power divider #1 and connect the units as shown in Figure 4-12.

Press the i'NS‘m PRESET! key on each synthesized sweeper. Set each of the synthesized

sweeper controls as follows:

Power Level .......... ... ... .. ... ... ... ..., - 10 dBm

CW (synthesized sweeper #1) . ................. 10.5 MHz (205 MHz)
CW (synthesized sweeper #2) . ................. 10.6 MHz (205.1 MHz)
RFOUt . ... e OFF

On the R3265A/3271A, press the | PRESE’TI key. Set the R3265A/3271A controls as

follows:

Center Freq ........ .. ... . ..., 10.5 MHz (205 Mhz)
RefLevel .......... ... ... .0 . . . - 10 dBm

Freg Span . ... ... .. .. e 1 MHz

RBW e e 3 kHz

: CONT PK !
| ONOFF

[ —
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(6) On the synthesized sweeper #1, adjust the |
reading on the R3265A/3271A display.

(7)

(8) On the synthesized sweeper #2, adjust the |
reading on the R3265A/3271A display.

fm—m——— .
1 CONT PK 1
iand the
{GIVOFF_ |

key.

re===19 ————

! VIEW | key and {AMKR.E .

1 [ )
LA R

(11) Third order intermodulation distortions appear symmetrically 100 kHz apart from the two
carriers. Move 4 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 MHz center frequency is made. For the
R3265A, repeat the steps for measurement with 205 MHz center frequency and record

its result.
[Third Order Intermodulation, 3.6 GHz]

(13) Switch power divider #1 to #2.

synthesized sweeper controls as follows:

Powerlevel ............. ... . .. iiiio... -10dBm
CW (synthesized sweeper #1) . ................. 3.6 GHz
CW (synthesized sweeper #2) . ................. 3600.1 GHz
REOUt ... e e e OFF
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(15) On the R3265A/3271A, press the

follows:
Conter Freq . .. oo e 3.6 GHz
Ref Level ........ ... ... . . . i, -10 dBm
SPaAN .. 1 MHz
(RBW) i e 3 kHz
(AT e 10 dB
(VBW) e e e 100 HZ

(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

(R3265A)
Sythsized Sythsized Third Order Intermodulation Distortion
Sweeper #1 Sweeper #2
[CW] (MHz) [CW] (GHz) Actual (dBc) Max (dBc)
10.5 10.6 -40
205 205.1 -50
3600 3600.1 -55
(R3271A)
Sythsized Sythsized Third Order Intermoduiation Distortion
Sweeper #1 Sweeper #2 -
[CW] (MHz) [CW)] (GHz) Actual (dBc) Max (dBc)
10.5 10.6 -50
3600 3600.1 -55
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4.4.14 image, Multiple and Out-of-Band Response
e SPECIFICATION
Image, Multiple and Out-of-Band Response:
R3265A: - 70 dBc (10 MHz to 8 GHz)

- 70 dBc (10 MHz to 18 GHz)
R3271A: - 60 dBec (10 MHz to 23 GHz)
- 50 dBc (10 Mhz to 26.5 GHz)

o+ RELATED ADJUSTMENT
YTF adjustment

e - DESCRIPTION
The performance tests in the R3265A and R3271A differ in measurement frequency.

Make measurement with each band.

SWEEPER FR3265N3271A =

e

L, ?

POWER SPLITTER

POWER
METER POWER SENSOR

Figure 4-13 Image, Multiple and Out-of-Band Response Test Setup
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e EQUIPMENT

SWEBPEr ... .. HP8350 + HPB3594A
Power Meter . ... ... ... ... ... ... HPA36A
Power Sensor . ........ ... HPB485A
Power Splitter . .. ........ ... ... .. .. .. ... Model 1573
Adapter:
Type NtoSMA . ... ... ... .. . ... HRM-5548
Cables:
SMA, 70cm .. ... e A01002
e - PROCEDURE

{100 Hz to 3.6 GHz Band (R3265A/3271A)]

(1)

(6)

Connect the equipment as shown in Figure 4-13, but do not connect the power sensor.

Press the IINSTR_ PRESET—II key on the sweeper and set the controls as follows:

CW e 2 GHz
Power Level ........ ... . . . . ... 0 dBm

On the R3265A/32714A, press the

Center FreqQ . .. ... i 2 GHz
SpaN . e 40 MHz
RBW . 100 kHz
VBW 300 Hz

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 spilitter.

Adjust the sweeper key for a 0 dBm *0.1 dB reading on the power

meter.
On the R3265A/3271A, press

""" [ et |
H
, , TMKR—SCF 1 [SPAN ]E,j [mhz] [menu]

r===—=9r---<=
| SWEEP 1 | SINGLE |

t il 1
L MODE ;| SWP_, ' Leeeod L

re=--
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(7) For each of the frequencies listed in Table 4-16 (R3271A) for the 100 Hz to 3.6 GHz

band, do the following:

key frequency.

@ Set the sweeper to the listed

@ On the power meter, rotate the CAL FACTOR switch to the appropriate power

sensor calibration factor.

WER L

r ar -
|SWEEP | ISNGLE | o1 the R3265A/3271A.
J L

| Epdimget —m=—d

® On the R3265A/3271A, press
16 (R3271A) as the response amplitude. The response amplitude should be less

than the specification listed in the table.

=== -

1r
|SWEEP| t CONT 1

ll ! [}
L MODE § | SWP_J

(8) On the R3265A/3271A, press the MARKER [oFF]

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 Only)]

(9) Set the R3271A center frequency to 5.5 GHz. Set the sweeper to 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, set the power level to the power meter indicate 0dBm.

' E , MARKER

Wait for the "peaking!!” message to

1ir ar S a
|NEXT MENU 1 1 PRESELE i 1 PEAK 1 | AUTO
b L. | LSEARCH |’ L PEAKING |

disappear.

lSWEEP 1t SINGLE R v
Press [Menu] | { ooe | | swe | ¢ [Peax] MARKER

ojz)

(12) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-16 for the 3.5
GHz t07.5 GHz band.
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[7.4 GHz to 15.4 GHz Band (R3271A Only)]

to 12 GHz.

{13) Set the R3271A center frequency to 12 GHz. Set the sweeper

(14) Rotate the CAL FACTOR switch to the power sensor’s 12 GHz calibration factor on the

power meter.
(15) Repeat step (11) for the R3271A.

(16) Repeat steps (7) and (8) 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 CENTER FRE 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)]

0 24.4 GHz.

(21) Set the R3271A center frequency to 24.4 GHz. Set the sweeper

(22) Rotate the CAL FACTOR switch 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 4-16.
(At frequency less than 18 GHz)

Maximum Response Amplitude (< 18 GHz) dBc
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(26) Record the maximum response amplitude from Table 4-16.

(At frequency ranging from 18 to 23 GHz)

Maximum Response Amplitude( <23 GWF.2) dBc

(27) Record the maximum response amplitude from Table 4-16.

(At frequency ranging from 23 to 26 GHz)
Maximum Response Amplitude(< 26.5GHz) ] dBc
The following steps are for the R3265A.

[3.5 to 8 GHz Band (R3265A Only)]

to 7 GHz.

(28) Set the R3265A center frequency to 7 GHz. Set the sweeper|

(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.

1r ar ar A
MARKER I NEXT MENU: :PRESELE 11 PEAK 11 AUTO _ Wait for the upeaking“u

1 [ i
e e F I o LSEARCH | | PEAKING

message to disappear.

""""""" r Tr _
NG SWEEP | | SINGLE 1
- { Moo | 1 oswe |- , FREQ SPAN

Press

(31) Repeat steps (7) and (8) for the sweeper frequency listed in Table 4-17 for the 3.5 to
8GHz band’s 7GHz center frequency.

(32) Set the R3265A center frequency to 8GHz. Set the sweeper [cw | to 8GHz.

(33) Rotate hte CAL FACTOR switch to the power sensor’'s 8GH = calibration factor cn the

power meter.
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(34) Repeat step (30) for the R3265A.

(35) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-17 for the 3.5to 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 Out-of-Band Responses (R3271A)
R3271A SG Response Specification
Band Center Freq. cw Amplitude P (c;Bc) !

(GH2) {(MHz) (dBc)
100 Hz to 3.6 GHz Eand 2.0 1957.159 -70
2.0 1157.189 -70
2.0 10462.841 -70
2.0 8231.4205 -70
3.5 GHz to 7.5 GHz Band 5.5 6342.841 -70
55 11421.421 —-70
5.5 17342.841 -70
55 23264.262 -50
7.4 GHz to 15.4 GHz Band 12.0 12842.841 -70
12.0 5789.29 -70
12.0 18210.71 -60
12.0 24421.421 -50
15.2 GHz to 23.3 GHz Band 21.0 21842.841 -60
21.0 6719.053 -70
21.0 13859.527 -70
23 GHz to 26.5 GHz Band 24.4 25242 .841 —-60
24.4 5783.935 -70
24.4 11989.29 -70
24.4 18194.645 —60
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Table 4-17 Image, Multipie and Out-of-Band Responses (R3265A)
R3265A SG Response Specification
3and Center Freq. Ccw Amplitude P dBlca 10

(GHz) (MHz) (dBc) (dBc)

100 Hz to 3.6 GHz Band 2.0 1957.159 -70
2.0 1157.159 —-70

2.0 10462.841 =70

2.0 8231.4205 -70

3.5 GHz to 8 GHz Band 7.0 7842.841 —-70
8.0 4632.131 -70

8.0 3789.29 —-70
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4.4.15 Frequency Response
o SPECIFICATION
+1.5dB (100 Hz to 3.6 GHz) (10 dB Input Attenuation)
*1.0 dB (50 MHz to 2.6 GHz)
R3265A:
*+1.5 dB (3.5 GHz to 7.5 GHz)
+1.5dB (7.4 GHz to 8 GHz)
r-» £1.5dB (100 Hz to 3.6 GHz)
*+1.0 dB (50 MHz to 2.6 GHz)
+1.5dB (3.6 GHz to 7.5 GHz)
R3271A: —

+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.
Frequency response adjustment.

o - DESCRIPTION
The sweeper signal is fed through a power splitter 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
R3265A/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 3265A/3271A
— |
¢ .
g
MA-SMA
SMA-SM POWER
POWER METER
CABLE SPLITTER
POWER
SENSOR °
Figure 4-14 Frequency Response Test Setup
e EQUIPMENT
Sweeper . ... e e e e HP8350 + HPB3595A
Power Meter .. ...... ... ... i, HP436A
Power Sensor . ......... ... HP8485A
Power splitter
Adapter:
Type Nto SMA .. ... ... ... ... L HRM-5543
SMAMtoSMA(M) .................... 50-673-0000-31
Cables:
SMA, 70cm .. ... A01002

e 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 controls as follows:
CW 25 MHz
Freq Step . ... ... . . 100 MHz
Power Level ............ ... .. ... .. ... ... .. -4 dBm
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- {4) On the R3265A/3271A, press the key.
Center Freq ... ... it ittt ettt 25 MHz
CFStep .... i i i e e e 100 MHz
SpaN .. e e e e 40 MHz
ReflLevel ........... ... i iiiiinennn. -5dBm
dB/div ... e e e e 1 dB/div
RBW . e e e 3 MHz
VBW e e e 1 KHz
fmo====- 1 ros==== 1
(5) 1 NEXT MENU 1 | CONT PK .
T L SWOrF_ |

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) Set the sweeper to 100 MHz.

(9) Set the R3265A/3271A |CENTER FREQ | to 100 MHz.

(10) Adjust the sweeper POWER LEVEL for an R3265A/3271A MKR amplitude reading of —
10dBm $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
keys.

At each 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. o
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[Frequency Response (R3265A/3271A: 3.5 to 7.5 GHz Band)]

f=——=-=-"- R arTTT T a [ a
t NEXT MENU 11 PRESELE 11 PEAK | 1 AUTO
' i

[N [ [
_______ JLoo .- SEARCH | © | PRAKING |

(16) Adjust the sweeper POWER LEVEL for an R3265A/3271A MKR amplitude reading of
-10dBm #0.09 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.

At each new frequency, repeat steps (15) through (17), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.

When the peak is out of CRT display, adjust the

the center.

(Frequency Response (R3265A: 7.5 to 8.0 GHz Band) (R3271A: 7.5 to 15.4 GHz Band)]

F="m=T== A
(19) Set the R3265A/3271A [CENTER FREQ [to 7.5 GHz and | auromans; 110 200 MHz.
| SR -
(20) Set the sweeper i oW |10 7.5 GHz and | oW STEP SiZE | 1o 200 MHz.
S Suiudutntiiet 1o ] et Q9 ro-o-es nl
NEXT MENU PRESELE PEAK AUTO 1
(21)0n the R3265A/3271A, press MARKER;L _______ [t i stapen 1 ol

Wait for the "peaking!!"” message to disappear.

(22) Adjust the sweeper POWER LEVEL for an R3265A/3271A MKR amplitude reading of
-10dBm =£90.09 ¢B.

(23) Recording the reverse sign value of the power ratio displayed on the power meter in

Table 4-20.
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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 | CENTER FREQ| 1 15.4 GHz.

Fe===- = r===== il
PEAK i 1 AUTO ) .
! SEARCH | ! LPEAKING !

Wait for the "peakmgl!" message to drsappear

(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
On the R3271A, press the ENTER FREO 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 [CENTERFREQ| to 23.4 GHz.

{32) Set the sweeper

-— - ——— -———— - - - - - - — -

(33) On the R3271A, press MARKER ON IINEXT MENU1| rPRESELEﬂlr PEAK -} , f- AUTO -: .
....... Jlcooood LSEARCH | " | PEAKING

Wait for the “peakingl!" message to dlsappear

(34) Adjust 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 LEVEL for an R3271A MKR amplitude reading of - 10 dBm
+0.09 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.

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 Results]

(37) Frequency Response (R3265A/3271A:100 Hz to 3.6 GHz Band)

@ Enter the most positive number from Table 4-18, HP436A Reading : dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-18, HP436A Reading:___ dB
The absolute value of this number should be less than 5 dB.

@ Subtract @ from @: dB
The result should be less than 3 dB.

(38) Frequency Response (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, HP436A Reading within the range of 100
MHz to 2.6 GHz frequency: , dB

@ Subtract @ from : dB
The result should be less than 2 dB.
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(39) Frequency Response (R3265A/3271A:3.5 GHz to 7.5 GHz Band)

@ Enter the most positive number from Table 4-19, HP436A Reading: dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-19, HP436A Reading: dB
The absolute value of this number should be less than 5§ dB.

@ Subtract @ from @: dB
The result should be less than 3 dB.

(40) Frequency Response (R3265A:7.5 to 8 GHz Band)(R3271A:7.5 to 15.4 GHz Band)

® Enter the most positive number from Table 4-20, HP436A Reading: dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-20, HP436A Reading: dB
The absolute value of this number should be less than 5§ dB. :

Q Subtract @ from @: dB
The resuit should be less than 7 dB (R3265A:3 dB).

{41) Frequency Response {R3271A:15.4 to 23.3 GHz Band)

@ Enter the most positive number from Table 4-21, HP436A Reading: : dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-21, HP436A Reading: dB
The absolute value of this number should be less than 5 dB.

@ Subtract @ from @: dB
The result should be less than 8 dB.

(42) Frequency Response (R3271A:23.3 to 26.5 GHz Band)

@ Enter the most positive number from Table 4-22, HP436A Reading: , dB
The absolute vaiue of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-22, HP436A Reading: dB
The absolute value of this number should be less than 5 dB.

@ Subtract @ from @: dB
The result should be less than 8 dB.
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Table 4-18 Frequency Response
(R3265A/3271A : 100 Hz to 3.6 GHz Band)

Columii 1 Column 2 Column 3
Frequency HP436A CAL Factor
(MHZz) Reading (dB) Freq. (GHz)
100 0.05
200 0.05
300 0.05
400 0.05
500 0.05
600 0.05
700 0.05
800 0.05
900 0.05
1000 0.05
1100 2.0
1200 2.0
1300 2.0
1400 2.0
1500 2.0
1600 2.0
1700 2.0
1800 2.0
1900 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 3.0
3500 3.0
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Table 4-19 Frequency Response
(R3265A/3271A : 3.6 GHz to 7.5 GHz Band)

Column 1 Column 2 Column 3
Frequency HP436A CAL Factor
(GHz) Reading (dB) Freq. (GHz)
3.6 4.0
3.7 4.0
3.8 4.0
3.9 4.0
4.0 4.0
4.1 4.0
4.2 4.0
4.3 4.0
44 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
8.2 5.0
5.3 5.0
5.4 5.0
5.5 6.0
5.6 6.0
5.7 6.0
5.8 6.0
5.9 6.0
6.0 6.0
6.1 6.0
6.2 6.0
6.3 6.0
6.4 6.0
6.5 7.0
6.6 7.0
6.7 7.0
6.8 7.0
6.9 7.0
7.0 7.0
71 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 Gliz Band)

Column 1 Column 2 Column 3
Frequency HP436A CAL Factor
(GHz) Reading (dB) Freq. (GHz)
7.5 8.0
7.7 8.0
7.9 8.0
<R3271A
Only > 8.0
8.1 8.0
8.3 9.0
8.5 8.0
8.7 9.0
8.9 9.0
9.1 S.0
9.3 10.0
9.5 10.0
8.7 10.0
9.9 10.0
10.1 10.0
10.3 11.0
10.5 11.0
10.7 11.0
10.9 11.0
11 11.0
11.3 12.0
11.5 12.0
11.7 12.0
11.9 12.0
12.1 12.0
12.3 13.0
12.5 13.0
12.7 13.0
12.9 13.0
13.1 13.0
13.3 14.0
13.5 14.0
13.7 14.0
13.9 14.0
141 14.0
14.3 15.0
14.5 15.0
14.7 15.0
14.9 15.0
15.1 15.0
15.3
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Table 4-21 Frequency Response
(R3271A : 156.4 GHz to 23.3 GHz Band)

Column 1 Column 2 Column 3

Frequency HP436A CAL Factor
(GHz) Reading (dB) Freq. (GHz)
15.4 15.0
15.6 16.0
15.8 16.0
16.0 16.0
16.2 16.0
16.4 16.0
16.6 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
18.6 19.0
18.8 18.0
19.0 19.0
19.2 19.0
18.4 19.0
19.6 20.0
19.8 20.0
20.0 20.0
20.2 20.0
20.4 20.0
20.6 21.0
20.8 21.0
21.0 21.0
21.2 21.0
21.4 21.0
21.6 22.0
21.8 22.0
22.0 22.0
22.2 22.0
22.4 22.0
22.6 23.0
22.8 23.0
23.0 23.0
23.2 23.0
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Table 4-22 Frequency Response
(R3271A : 23.3 GHz to 26.5 GHz Band)

Column 1 Column 2 Column 3

Frequency HP436A CAL Factor
(GHz) Reading (dB) Freq. (GHz)
234 23.0
23.6 24.0
23.8 24.0
24.0 24.0
24.2 24.0
24.4 240
24.6 25.0
24.8 25.0
25.0 25.0
25.2 25.0
25.4 25.0
25.6 26.0
25.8 26.0
26.0 26.0
26.2 26.0
26.4 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 to — 80 dBm with 10 dB input attenuation

e: RELATED ADJUSTMENT
IF amplitude adjustment.

e: 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
P | g
10 MHz REF  FREQUENCY 32 y n/ouT
N SYNTHESIZER
b by
1dB STEP 1048 STEP
BNC CABLE T AT BNC CABLE
ATT/SW DRIVER

Figure 4-15 IF Gain Uncertainty Test Setup

eo: EQUIPMENT
Frequency Synthesizer ..................... HP33258
1dB Step Attenuator . ..........ccoviinn.. HP8494H
10dB Step Attenuator . ..................... HP8495H
Attenuator/Switch Driver . . .................. HP11713A
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e PROCEDURE
(1) Connect the equipment as shown in Figure 4-45. ==

(2) Set the frequency synthesizer controls as follows:

Freq . ... . 11 MHz
Amplitude . .. ... ... . o L -5 dBm

(3) On the R3265A/3271A, press the

CenterFreq . ..... ...t 11 MHz
FreqSpan ........... ... . ... ... 0 Hz
dB/div. . ... 1dB
VBW . e e 1 Hz
RBW . 1 MHz

(4) Set 1 dB and 10 dB step attenuator to 0 dB. Set the output levet of the frequency
synthesizer to the value 5 dB lower than the R3265A/327 1A reference level.

frm———

(5) After several sweeps in the R3265A/3271A, press the ! V'iw 'and
T b e d

the data on the screen and rccord it as the reference value. Then, press the

r bl — r |
WRI )
WAMKR 1 keys and | BTE .

R LA

(6) Press the 1 dB step attenuator to lower the R3265A/3271A reference 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.
(9) Press the 10 dB step attenuator to lower the R3265A/3271A reference level by 10 dB.

(10) After several sweeps in the R3265A/3271A, press the IPEAK key to 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 R3265A/3271A resolution band width 3 kHz and
300 kHz. For resolution band width 3 kHz, repeat stepz (11) until the C dB step
attenuator is lowered to 70 dB and record the resuit in Table 4-24. For resolution band
width 300 kHz, set dB/div to 0.5 dB/div in step (3) and reccrd the result in Table 4-25.
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Table 4-23 IF Gain Error (RBW=1 MHZ, 1 dB/div. )
Reference value _(dBm)
73:’22’;15: 1d8Step | 10dBStep |
Reference Attenuat.or Attenua%or Level Specification
Level Atte(r:’uBa)non Atte(r(;uBa)tlon (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
-6 6 0 +0.5dB
-7 7 0 +0.5dB
-8 8 0 +0.5dB
-9 9 0 +0.5 dB
—-10 10 0 +0.5dB
-20 10 10 +0.5dB
-30 10 20 +0.5dB
—-40 10 30 +0.5 dB
-850 10 40 +0.56 dB
—60 10 50 +0.7 dB
~70 10 50 +0.7 dB
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Table 4-24 |F Gain Error (RBW =3 kHZ, 1 dB/div.)
Reference value (dBm)
733227615: 1.dB Step 10 dB Step A4 Marker
Reference Attenuat_or Attenuat_or Level Specification
Level Attenuation Attenuation (dB)
(dBm) (dB) (dB)
0 0 0 0 (Ref.) -
-1 1 0 +0.5dB
-2 2 0 +0.5 dB
-3 3 0 +0.5dB
-4 4 0 +0.5dB
~5 5 0 +0.5dB
-6 6 0 +0.5 dB
-7 7 0 +0.5dB
-8 8 0 +0.5dB
-9 9 0 +0.5 dB
—-10 10 0 +0.5dB
-20 10 10 +0.5 dB
—30 10 20 +0.5dB
—40 10 30 +0.5dB
—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.)

Reference value (dBm)
'73255”‘ 1dBStep | 10dBStep | 4
3271A Marker
Reference Attenuat_or Attenuat.or Level Specification
Level Atte(r;uea)tlon Atte(r;uaa;tlon (dB)
(dBm)
0 0 0 0 (Ref.) -
-1 1 0 +0.5dB
-2 2 0 +0.5dB
-3 3 0 +05dB
-4 4 0 +0.5 dB
-5 5 0 +0.5dB
-6 6 0 +0.5dB
-7 7 0 +0.5dB
-8 8 0 +0.5dB
-9 9 0 +0.5dB
-10 10 0 +0.5dB
-20 10 10 +0.5dB
-30 10 20 +0.5dB
—40 10 30 +0.5d8
—~50 10 40 +0.5dB
-60 10 50 +0.7 dB
—-70 10 60 +0.7 dB
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4.4.17 Scale Fidelity
e SPECIFICATION

Log Scale Fidelity: +0.2 dB/1 dB,
+1 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°C)

e - RELATED ADJUSTMENT
IF amplitude adjustment.

e DESCRIPTION
This test measures disptay accuracy for 1 dB, 10 dB log scales, X1, X2 linear scales and 10 dB
QP mode log scale. All scales are measured with 0 dBm reference signal. Figure 4-16
illustrates the measurement system of this test. The frequency synthesizer is phase-locked to
the 10 MHz reference source of the spectrum analyzer.

R3265A 110 MHz REF
/3271A z
10 Midz FREQUENCY IN/OUT
REF IN SYNTHESIZER
. .
o o) Q
1dB STEP 10dB STEP
. BNC BNC
CABLE CABLE
ATT/SW DRIVER
Figure 4-16 Scale Fidelity Test Setup
e EQUIPMENT
Frequency Synthesizer . .................... HP33258
1dB Step Attenuator . . ........ ... ... ... HP8494H
10 dB Step Attenuator . .. ... ... ... HPF84354
Attenuator/Switch Driver ... ... .. ... ... . ... HP11713A
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¢ - PROCEDURE

(1) Connect the equipment as shown in Figure 4-16.
(2) Set the frequency synthesizer controls as follows:

Freg . ... .. i 11 MHz
Amplitude . ........................ 0 dBm

(3) On the R3265A/3271A, press the

ConterFreq ..........vviiiernnnennn. 11 MHz
FreqSpan .............. ... ... 0 Hz
RefLevel ............ ... ... i, .. 0 dBm
RBW . ... i e e 1 MHz
VBW e e 1 Hz
dBfdiv. ... e 1 dB/div

(4) Set the 1 dB and 10 dB step attenuators to 0 dB.
— 2 T = fo===== 1
I CONT PK :tO ON.

. r 1
— 1 NEXT MENU |
| key, o and set | ONOFF !

(5) On the R3265A/3271A, press the
[1 dB/div Log Scale])

(6) On the frequency synthesizer, adjust the amplitude until the R3265A/3271A marker
reads exactly 0.00 dBm.

r 1 T
1 SWEEP 1 : SINGLE !
' MODE ! ' | SWP

baaazd ————

(7) On the R3265A/3271A, press the

(8)

r r
| SWEEP IQNGLEuand 1 SINGLE 1

v 1 t i
LMODE § ' | SWF_, LW

€}

(10) Record the marker level in Table 4-26. 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.
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[10 dB/div Log Scale]

r 1 7
ISWEEP 1 544 | CONT ! keys set| REF LEVEL |and

1 i 1 i
L MOGE | L SWP_

-NFU

{(12) On the P.2265A/3271A, press the

-——

-
| d8/div 1 to 10 dB/div. Set the resolution band width to 3 kHz.
| SR |

(13) Set the frequency synthesizer level so that the R3265A/327 1 A marker indicates just 0.00
dBm.

(14) Lower the frequency synthesizer level by 10 dB. if the level cannot be lowered by 10
dB, use the 10 dB step attenuator to lower it by 10 dB.

r==-=-97 - F==-=
WEEP E s
(15) On the R3265A/3271A, press the , i- i‘QQE_ j , :L SL'S’;“CZ;__E and L'S'jx_";i keys.

(16) Record the marker level in Table 4-27. Calculate the incremental error from the
following expression and record the result in the Incremental Error column in Table 4-27.
Incremental error = {Current marker level) - (Previous marker level) + 10 dB

(17) Repeat steps (14) to (16) 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
pLevelg Reference InEcl:’:zrrn(ednBt?l
(dBm, nominal) | Level (nominal) | Min. (dBm) | Actual (dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)
-1 -1 -1.2 -0.8
-2 -2 -22 -1.8
-3 -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 -72 -6.8
-8 -8 -8.2 -7.8
-9 -9 -92 -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
pLevefJ Reference I lrg:gr:w(e(;g;al
(dBm, nominal) | Level (nominal) | Min. (dBm) | Actual (dBm) | Max. (dBm)
0 0 0 0 (Ref.) 0 0 (Ref.)
-10 -10 -1 -9
-20 -20 =21 -19
-30 -30 -31 —-29
—40 —-40 -41 -39
-50 —50 -51 —49
-60 —-60 —-61 -59
-70 —-70 —-71 -~ 69
—-80 —80 -81 —-79
-90 -90 -91 -89
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[Linear Scale]
(18) Set the frequency synthesizer as follows:

Freq . ... e 11 MHz
Ampilitude . .. .. .. 0 dBm

Set the 1 dB and 10 dB attenuator to 0 dB.

(19) On the R3265A/3271A, prass the

Center Freq .. ....... i 11 MHz
Freq Span . ...... ... i 10 kHz
RefLevel .......... ... ... . . .. . . .. . ... ... 0 dBm
RBW .. e 1 kHz
VBW 1 kHz
AT T 20 dB

""""" hi

CONT PX 4
| ONOFE | keys to set the

continuous peak search mode.

(21) Precisely set the frequency synthesizer level to the R3265A/3271A reference level while
reading the marker level on the screen.

_——————— 4 reeaaa -
| t |

SWEEP ' SINGLE
1 and WP :keys to set the

(22) On the R3265A/3271A, press the ! MoDE | L

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
fower than the reference value.

(24) On the R3265A/3271A, perform single sweep twice, read the marker level and record it
in Table 4-28.

(25) Set the frequency synthesizer level as shown in the input Signal Level column in Table
4-28 sequentially and repeat step {24) for each.
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Table 4-28 Linear Scale Fidelity (X1)

) Input Signal Level Div. from | 4 Marker Level
Reference
(dB, nominal) (mV, nominal) Level Min. (mV) Actual (mV) Max. (mV)

0 (Ref.) 223.6 0 223.6 223.6 (Ref.) 223.6
~0.92 201.24 1 191.2 211.3
—-1.94 178.88 2 169.9 187.8
-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 6 85.0 93.9
—-10.46 67.08 7 63.8 70.4
—13.98 44.72 8 425 46.9
—-20 22.36 9 21.3 234

Table 4-28 QP-mode Log Scale Fidelity

Input Signal dB from 4 Marker Level
Level Reference Level
(dBm, nominal) (dB, nominal) Min. (dBm) | Actial (dBm) | Max. (dBm)

0 (Ref.) 0 0 0 (Ref.) 0

-10 -10 - -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.
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[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 0dB.

(27) On the R3265A/3271A, press the "RESET | key and set the controls as follows:

Center Freq . ... ... i, 11 MHz
FreqSpan ......... ... .. ... 0 Hz

. keys to set the QP maode.

;
| NEXT MENU ; 'and : %ON,”CTJ:F" : keys to set the continuous peak
L 4

Then, press the
search mode.

(29) Precisely set the frequency synthesizer level to the R3265A/3271A reference level.

————— Fe=——-n

— r
(30) On the R3265A/3271A, press the , | VIEW ' MARKER and -AMKR' kevs.

L____J L-__-J

Then, press the . key and | wnmz e

L____J

(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 level is set to the value 40 dB lower
than the level set in step (29).
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4.4.18 Input Attenuator Accuracy
e SPECIFICATION

Input attenuator accuracy (referenced to 10 dB input attenuation, for 20 to 70 dB settings):

R3265A: 100 Hz to 8 GHz: < *1.1 dB/10 dB step to a 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: 12.4 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.

e 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 fo MHz REF 10 MHz REFl R3265A/3271A
SWEEPER IN IN/OUT Y

? '

( SMA CABLE J

Figure 4-17 Input Attenuator Switching Accuracy Test Setup

e~ 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
resuilt is filled in on the IF Gain uncertainty of Table 4-30.
ror the test method, refer to “4.4.16 IF Gain Uncertainty”.

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.

CAUTION

(2)

(3)

(4)

(5)

(7)

Connect the equipment as shown in Figure 4-17.
Set the synthesized generator controls as follows:

Freg ...... . ... e 4 GHz
Amplitude ......................... -5 dBm

On the R3265A/3271A, press the

Center Fre@ . ............. .. ... ...
Freq Span . ....... .. ... . .. .. .. ...
Reflevel ......... ... ... ... ... .......
dBidiv .. ...

On the synthesized generator, adjust the POWER LEVEL to place the peak of the signal
five divisions below the R3265A/3271A reference level.

r ] r 9 r
On the R3265A/3271A, press the key, |SWEEP1 1 SNGLE gng | SINGLEL .

LMODE | ' | SWP_ L SWP_ ]
Press the key, read the MKR level and record 1t in Table 4-30 as the reference
value.
r-—=-1 e,
On the R3265A/3271A, press the ceL |, [ AT tand | * | keys.

||
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r 1Tr b r
ENU key, | SWEEP 1 |SINGLE: and :SINGLEI

] [N [
L MODE | | SWP_, LSWP_

(8) On the R3265A/3271A, press the

Precs the key, read the MKR level. The marker levei measured here is subtracted
from the reference value measure in the (6).
IF 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
Qctu;l MKR - |measured in the |- [measuredin |- |measured in the
sacing (6) the (9) (1)

(9) Repeat steps (7) and (8) for the remaining R3265A/3271A ATT setting listed in Table 4-
30.

(10) Calculate the siep-to-step accuracy as described in the following steps and record the

resuits 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 Table 4-30.

4-93 Jan 20/94



e T TN

ARl Lal A T 2}

MAINTENANCE MANUAL

4.4 Performance Test Process

Table 4-30 Input Attenuator Accuracy
[R3265A] Center Frequency: 4 GHz, Reference vaiue dBm
R3265A . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
{dB) (dB) Miri. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref) | 0 (Ref.) 0 (Ret.) 0 (Ref.) 0 (Ref.)
20 10 -2 +2 +1.1
30 20 -2 +2 1.1
40 30 -2 +2 +1.1
50 40 -2 +2 +1.1
60 50 -2 +2 +1.1
70 60 -2 +2 +1.1
[R3271A] Center Frequency: 4 GHz. Reference value dBm
R3271A . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain )
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actual (dB) [ Max. (dB) | Actuai (dB) | Spec. (dB)
10 0 0 0 (Ref.) | 0O (Ref.) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -2 +2 +1.1
30 20 -2 +2 +1.1
40 30 -2 +2 +1.1
50 40 -2 +2 1.1
60 50 -2 +2 +1.1
70 60 -2 +2 +1.1
[R3265A] Center Frequency: 15 GHz, Reference value d8m
R3265A . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain X
Attenuator (dB) Uncertainty -
{dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actuai (dB) | Spec. (dB)
10 0 0 0 (Ref.) | 0 (Ref.) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -25 +2.5 +1.3
30 20 -2.5 +25 +1.3
40 30 -2.5 +2.5 +1.3
50 40 -2.5 +25 +1.3
60 50 2.5 +25 +1.3
70 60 2.5 +25 +1.3
[R3271A] Center Frequency: 15 GHz, Reference value dBm
R3271A . {IF Gain Switching Accuracy Step-to-Step Accuracy
iIF Gain )
Attenuator (dB) Uncertainty —
{dB) (dB) Min. (dB) | Actual (dB) | Max. {d3} | Actual (dB) | Spec. {dB)
10 0 0 D (Refy | © (Ref.) 0 (Ref.y 0 (Ref.) 0 (Ref.)
20 10 -3.5 +3.5 +1.8
30 20 3.5 +3.5 +1.8
40 30 -3.5 +3.5 +1.8
50 40 -3.5 +3.5 +1.8
60 50 -3.5 ; +35 +1.8
70 60 -3.5 ]. +3.5 +1.8
4-94 Jan 20/94



....................... R TV L TR

MAINTENANCE MANUAL

4.4 __Performance Test Process

4.4.19 Sweep Time Accuracy
e SPECIFICATION

For Span = 0Hz
Sweep Time < *3%

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e - DESCRIPTION

A low frequency signal (Square Wave) is displayed on the R3265A/3271A Spectrum Analyzer in
ZERO Span mode, and measure the frequency of the displayed signal.

R3265A/3271A
SYNTHESIZED FUNCTION GENERATOR
L 11 S
g0 aooan
R S | @
 Sememmiissss]
{
SIGNAL INPUT
ADAPUTER
BNC CABLE
Figure 4-18 Sweep Time Accuracy Test Setup
e EQUIPMENT
Synthesized Function Generator .. ............. HP3325A
Adapters:
Type N(mjto-BNC({f) . ...................... JCF-AFQ0IEXQ3
Cable:
BNC, 150 cm ... ... i i i e MI-09
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e PROCEDURE

(1M

(2)

(5)

Connect the equipment as shown in Figure 4-18 using the BNC cable from the HP3325A
SIGNAL OUT.
Connected it to the R3265A/3271A INPUT.

On the R3265A/3271A, press the

Center FreQ ... .. oot e 0 MHz
SpaN ... e 0 MHz
Sweep Time ............. ..., 50 ps
dB/div. ... e 1 dB/div

On the HP3325A, set the controls as follows:

Frequency . ........ ..., 22 kHz
Amplitude . ... ... .. ~ 10 dBm
Function . ....... ... Square

r==-1v r==""
key, set | TRG ! and | VIPEO ! and adjust with the knob
Ll e d

l'SWEEF‘ r-”IN LE I" LE1
1 | t SING :and:SNG :

| [ B
LyQQE_J Lcmed | S |

key,
Wait for the sweeper stops.

On the R3265A/3271A, press the MARKER key. Set the marker at the second
rising edge from left.

Record the Marker time as the Measured Sweep Time in Tabie 4-31 for the 50 s Sweep
Time setting.

The Measured Sweep Time should be within the iimits shown in Table 4-31.

Repeat step (5) for the HP3325A frequencies and R3255A/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 441 us 46.8 us
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 1ms 882 us 936 us
550 Hz 2ms 1.77 ms 1.87 ms
220 Hz 5ms 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 41 ms 46.8 ms
11 Hz 100 ms 88.2 ms 83.6 ms
5.5 Hz 200 ms 177 ms 187 ms
22 Hz 500 ms 441 ms 468 ms
1.1 Hz 1s 882 ms 936 ms
0.55 Hz 2s 1.77 s 1.87 s
0.22 Hz 5s 441s 4.68 s
0.11 Hz 10s 8.82s 9.36 s
0.055 Hz 20s 17.7 s 18.7 s
0.022 Hz 80 s 41s 46.8 s
0.011 Hz 100 s 88.2 s 93.6 s
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4.4.20 Calibration Amplitude Accuracy

& SPECIFICATION

Amplitude: -10dBm 0.3 dB

e RELATED ADJUSTMENT
Calibration amplitude adjustment.

o DESCRIPTION
The amplitude accuracy of the CALOUT signal are checked for - 10 dBm * 0.3 dBm.

R3265A/3271A
o Q
—J N-BNC
POWER
POWER
SENSOR METER

O

Figure 4-13 Calibration Amplitude Accuracy Test Setup

e EQUIPMENT
Power Meter . ........ .. . . ... ... . . .. ... ... HP436A
Power Sensor . .......... ... HP8481A

® PROCEDURE
(1) Connect the equipment as shown in Figure 4-19.

(2) Press the power sensor zero of the power meter and calibrate the power sensor. Enter
the power sensor’'s 25 MHz calibration factor into the power meter.

(3) Connect the power sensor via an N(f) - BNC(m) adapter directly to the CALOUT
connector. Read the power meter display. The power level shouid be within the following

limits (+ 0.3 dB): Actual
-10.3dBms < -9.7 dBm
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4.5 Checklist/Data Form

File No. Description :___ SPECTRUM ANALYZER
k UUT MFR ADVANTEST CO. iD No.
Model ._R3265A/3271A Date
Table 4-32 Performance Test Record (1 of 12)
Resuits
Phalra. 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 2.00005171 GHz
10 MHz SPAN 1.99968478 GHz 2.00031521 GHz
20 MHz SPAN 1.99935479 GHz 2.00064521 GHz
50 MHz SPAN 1.39845479 GHz 2.00154521 GHz

100 MHz SPAN 1.99684979 GHz 2.00315021 GHz

2 GHz SPAN 1.93954978 GHz 2.06045021 GHz

5.0 GHz CENTER FREQ

1 MHz SPAN 4.99994799 GHz 5.00005201 GHz

10 MHz SPAN 4.99968449 GHz 5.00031651 GHz

20 MHz SPAN 4.89935448 GHz 5.00064551 GHz

50 MHz SPAN 4.99845449 GHz 5.00154551 GHz
100 MHz SPAN 4.99684849 GHz 5.00315051 GHz

2 GHz SPAN 4.93954949 GHz 5.06045051 GHz

<R3271A ONLY>
11.0 GHz CENTER FREQ

1 MHz SPAN 10.99994739 GHz 11.00005261 GHz

10 MHz SPAN 10.99968389 GHz 11.00031611 GHz

20 MHz SPAN 10.99935389 GHz 11.00084811 GHz

50 MHz SPAN 10.99845389 GHz 11.00154611 GHz
100 MHz SPAN 10.99684883 GHz 11.00315111 GHz

2 GHz SPAN 10.93954889 GHz 11.06045111 GHz

18.0 GHz CENTER FREQ

1 MHz SPAN 17.99994669 GHz 18.00005331 GHz
10 MHz SPAN 17.99968319 GHz 18.00031681 GHz
20 MHz SPAN 17.99935319 GHz 18.00064681 GHz
50 MHz SPAN 17.99845319 GHz 18.00154681 GHz

100 MHz SPAN 17.99684819 GHz 18.00315181 GHz

2 GHz SPAN 17.93954818 GHz 18.06045181 GHz
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4.5 Checklist/'Data Form

Table 4-32 Performance Test Record (2 of 12}

Results
PS ra. Test Description e
0 Min. Actual Max.
1 Frequency Readout Accuracy
and Frequency Counter Marker
Accuracy (cont’'d)
Frequency Counter Marker
Accuracy
2.0 GHz CENTER FREQ 1.9999389794 GHz 2.000000206 GHz
5.0 GHz CENTER FREQ 4.999999494 GHz 5.000000506 GHz
11.0 GHz CENTER FREQ {10.999998889 GHz 11.000001111 GHz
18.0 GHz CENTER FREQ |17.999998184 GHz 18.000001816 GHz
2 Frequency Reference Output
Accuracy
10 MHz Reference Frequency 24.9999975 MHz 25.0000025 MHz
3 Residual FM
Residual FM 3 Hz
4 Frequency Drift
50.1 kHz SPAN 2.5 kHz
200 Hz SPAN 60 Hz
5 Noise Sidebands
2.6 GHz Center Frequency
1 kHz Offset —100 dBc/Hz
10 kHz Offset - 110 dBc/Hz
100 kHz Offset — 114 dBc/Hz
3.7 GHz Center Frequency
1 kHz Offset —95 dBc/Hz
10 kHz Offset —108 dBc/Hz
100 kHz Offset —110 dBc/Hz
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (3 of 12)

Results
Para, Test Description
No. Min. Actual Max.
6 Frequency Span Accuracy
2 GHz Center Frequency
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 MHz 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 MHz 41.2 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
200 MHz SPAN 165.2 MHz 164.8 MHz
500 MHz SPAN 388 MHz 412 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.5652 GHz 1.648 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 1.652 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
19 GHz SPAN 15.52 GHz 16.48 GHz
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Table 4-32 Performance Test Record (4 of 12)

Resuits
Ps(r)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 MHz 551 MHz
800 MHz TR4515 FREQ 719 MHz 881 MHz
10 MHz Start Frequency
20 MHz TR4515 FREQ 17 MHz 23 MHz
50 MHz TR4515 FREQ 44 MHz 56 MHz
80 MHz TR4515 FREQ 71 MHz 89 MHz
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 MHz 881 MHz
1 MHz Start Frequency
10 MHz TR4515 FREQ 8 MHz 12 MHz
20 MHz TR4515 FREQ 17 MHz 23 MHz
50 MHz TR4515 FREQ 44 MHz 56 MHz
80 MHz TR4515 FREQ 71 MHz 89 MHz
100 MHz TR45615 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 MHz 881 MHz
7 Resolution Bandwidth Accuracy
and Selectivity
Resolution Bandwidth Accuracy
3 MHz 2.25 MHz 3.75 MHz
1 MHz 850 kHz 1.15 MHz
300 kHz 255 kHz 345 kHz
100 kHz 85 kHz 115 kHz
30 kHz 25.5 kHz 34.5 kHz
10 kHz 8.5 kHz 11.5 kHz
3 kHz 2.55 kHz 3.45 kHz
1 kHz 850 Hz 1150 Hz
300 Hz 255 Hz 345 Hz
100 Hz 85 Hz 115 Hz
30 Hz 225 Hz 37.5 Hz
100 Hz Digital IF 50 Hz 150 Hz
30 Hz Digital IF 15 Hz 45 Hz
10 Hz Digital IF 5 Hz 15 Hz
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4.5 ChecklistData Form

Table 4-32 Performance Test Record (5 of 12)

Results
Para. Test Description
No. 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 15
30 kHz 15
10 kHz 15
3 kHz 15
1 kHz 156
300 Hz 15
100 Hz 15
30 Hz 20
100 Hz Digital IF 5 (nominal)
30 Hz Digital IF 5 (nominal)
10 Hz Digital IF 5 (nominal)
8 Resolution Bandwidth Switching
Uncertainty
3 MHz -0.3dB +0.3dB
1 MHz -0.3dB +0.3d8
300 kHz —-0.3dB +0.3dB
100 kHz —-0.3dB +0.3dB
30 kHz -0.3dB +0.3dB
10 kHz -0.3dB +0.3dB
3 kHz —-0.3dB +0.3dB
1 kHz -0.3dB +0.3 dB
300 Hz -0.3dB +0.3 dB
100 Hz -0.3dB +0.3dB
30 Hz —1.0d8B +1.0dB
100 Hz Digital IF —-1.5dB +1.5dB
30 Hz Digital IF -1.5dB +1.5dB
10 Hz Digital IF —-1.5dB +1.5dB

4-103 Jan 20/94



MAINTENANCE MANUAL

4.5 ChecklistiData Form

Table 4-32 Performance Test Record (6 of 12)

Results
P&r}a. Test Description :
: Min. Actual Max.
9 Displayed Average Noise Level
<R3265A ONLY >

1 kHz —95.23 dBm

10 kHz —95.23 dBm

100 kHz —96.23 dBm
1MHz —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 —95.23 dBm

100 kHz -96.23 dBm
1MHz —120.23 dBm

10 MHz —120.21 dBm

100 MHz —-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 to 7.5 GHz —108.23 dBm

7.5 GHz to 15.4 GHz —101.23 dBm

15.2 GHz to 23.3 GHz —101.23 dBm

23 GHz tc 26.5 GHz —95.23 dBm
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3)
SPAN . ... 0 Hz
REF.LEVEL ..., ~5dBm
SCALE ... ittt 1 dB/div
RBW ... ... 100 kHz

(4) Make sure that approximately — 10 dBm of signals are displayed on the screen.

Then, press the following keys in this sequence.

Fe== [====—- - -

‘nwnrrEuwew. ‘:NE)(Tl,lDSPPOSIl,lPREVI ;AMKm,
I | T i [} 1 1
L__B_-J L-_--J MENU -U-P’-LQ!I— MENP bvacaad
CAL  eeee-

(5) Hold down the
the CAL LEVEL to —20 dBm.

__________ _ BK SP
(6) Hold down the | key and press the ': key to select the DEBUG mode.

Then, press the followmg keys in this sequence.

[4] E..B.[ENTER [ENTER]

(7) Adjust R122 so that the AMARKER value enters within +0.1 dB.

(8) Press the following keys in this sequence.

(9) Adjust R144 in the same way as for Step (7).

(10) Press the following keys in this sequence.

(11) Adjust R338 in the same way as for Step (7)

(12) Press the following keys in this sequence.

BK SP
FT | key and press thel:] key to select the DEBUG mode.
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5.3.4 IF Step Amp Adjustment

e ASSEMBLY ADJUSTED
IF block (WBL-32xxIF)

® RELATED PERFORMANCE TEST
IF gain uncertainty test

s DESCRIPTION
The IF step amp consists of two 10dB amps and four 20dB amps. In addition, it contains the
10dB amp that is used for the R3265A in the Low Noise mode. These amplifier gains can be
adjusted using the variable resistors. If the amp has the 10dB gain, it must be adjusted so that
its output level matches the original one when the CAL Signal Level is reduced for 10 dB.
Also, if the amp has the 20dB gain, it must be adjusted so that the output level matches the
original one when the CAL Signal Leve! is reduced for 20 dB.

R3265A/3271A

O

0 [8]
U

Figure 5-8 IF Step Amp Adjustment

e  EQUIPMENT

Cable ............ . .. .. .. . i o, MC-81; BNC (male), 10 cm long
Adapter . ...... ... . e e JUG-201A/U; type N (male) to BNC
(female)

¢ PROCEDURE

(1)  Turn off the POWER switch of the R3265A/3271A, unpiug the power cord, and remove
the system cover. Plug the power cord, turn the POWER switch on, and warm up the

system 30 minutes or more.

(2) Connect the BNC cable (using the N-BNC conversion adapter) between the CAL QUT
and INPUT terminals of the R3265A/3271A.
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[Crystal Filter Adjustment]

(1)

)

(4)
(5)
(6)
()
8
(9
(10)

(1)

(12)

(13)

(14)

(15)

Perform Steps (1) to (3) of the lithium tantalum filter adjustment.
Set the RBW of R3265A/3271A to 10 Hz.

Connect the probe to TP8.

Adjust C75 to have the highest display level of R3361.

Adjust C85 in the same way as for Step (4).

Repeat Steps (4) and (5) to have the highest dispiay level of R3361.
Connect the probe to TP13.

Adjust C137 and C149 in the same way as for Steps (4) to (6).

Set the RBW of R3265A/3271A to 1 kHz.

Connect the probe to TP7.

Set the SPAN of R3361 to 2 kHz, and set its SCALE to 10 dB/div. Also, adjust C71 so

that the right and left sides of waveforms have the same signal level on the screen.

Set the SPAN of R3361 to 2 kHz, and set its SCALE to 1 dB/div. Also, adjust L.26 so

that the peak of waveforms comes to the center of the screen.

Connect the prove to TP8, and adjust C83 in the same way as for Step (11). Also,
adjust L30 in the same way as for Step (12).

Connect the probe to TP12, and adjust C135 in the same way as for Step (11). Also,
adjust L44 in the same way as for Step (12).

Connect the probe to TP13, and adjust C147 in the same way as for Step (11). Also,
adjust L48 in the same way as for Step (12).
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(16) Set the R3361 to 10 dB/div, and adjust C41 so that the right and left sides of

waveforms have the same signal level on th~ screen.

(17) Set the R3361 to 1 dB/div, and adjust L18 so that the peak of the waveforms comes to

the center of the screen.

(18) Connect the probe to TP6, and adjust C55 in the same way as for Step (16). Also,
adjust L22 in the same way as for Step (17).

(19) Connect the probe to TP10, and adjust C108 in the same way as for Step (16). Also,
adjust L36 in the same way as for Step (17).

(20) Connect the probe to TP11, and adjust C121 in the same way as for Step (16). Also,
adjust L40 in the same way as for Step (17).
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(5)

(6)

7

9

(10)

(1)

(12)

(13)

(14)

(15)

Also, press the key of the R3361, and set ihe controls as follows:

CENTERFREQ .......... ..., 3.5795 MHz
SPAN . ... . . e 0 Hz
REF.LEVEL ............. v, —25 dBm
SCALE ....... ... . i 1 dB/div
TGLEVEL ........ ... ... - 10 dBm
RBW ... i e e e 100 Hz
IOMHZREF ....... .. ... ... ... . . ... EXTIN

Press the | PRes '

CWFREQ ........ ... . .. . 25 MHz
LEVEL .. o +10 dBm
10OMHzREF .. ... ... . . . o EXT IN
Press the and [EB-V;] keys of the R3265A/3271A to set the RBW to 3 kHz.

Connect the prove from R3361 to TP6.

Adjust C43 of the IF block to have the highest display level of R3361.
Adjust C57 in the same way as for Step (6).

Repeat Steps (6) and (7) to have the highest display level of R3361.
Connect the probe to TP11.

Adjust C110 of the IF block to have the highest display level of R3361.
Adjust C123 in the same way as for Step (10).

Repeat Steps (10) and (11) to have the highest display level of R3361.
Set the SPAN of R3361 to 500 kHz, and set RBW to AUTO.

Set the RBW of R3265A/3271A to 100 kHz.

Connect the probe to TPS.
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[Resonator Filter Adjustment}

10 MHz
REF OUT

T —

PROBE E

l/10 MHz REF IN 10 MHz REF IN

LA\ )
SYNTHESIZED
R14602 SIGNAL
O Q o+ V QO | SOURCE
R3265A/3271A I SPECTRUM ANALYZER
“—{IRF F[J with T.G.
LO
DOUBLE BALANCED MIXER
Figure 5-7 Resonator Filter Adjustment Setup
e EQUIPMENT

Spectrum analyzer with TG .. ............. R3361A/B
Synthesized signal source . ............... TR4515
Double balanced mixer .. ................ Frequency range: 10 to 100 MHz
Probe ......... .. ... . . . . .. P6133
Cable ........ .. ... . i MI-0g; BNC (male), 150 cm long
Impedance converter .. .................. R14802 '

Coaxial cable and others for mixer connection

e PROCEDURE
Adjustment of lithium tantalum filter:

(M

Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the systern cover. Then, remove the top cover from the interface (IF) block.
Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

Connect the BNC cables betwsen the 10 MHz REF IN/OUT terminal of R3265A/3271A,
10 MHz REF terminal of R3361, and the EXT 10 MHz terminal of TR4515. Also,
connect the TG of R3361 to the IF port of the double balanced mixer. Connect the
QUTPUT terminal of TR4515 to the LO port of the double balanced mixer. Connect the
J1 terminal of IF block of the R3265A/3271A to the RF port of the double balanced
mixer. Connect the probe to the INPUT terminal of R3361 using the R14602

impedance converter.
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(2) Connect the UM-BNC cable (and N-BNC conversion adapter) between J1 of the IF
block and TG QUTPUT of the R3361. Connect the probe to the INPUT terminal of
R3361 using the R14602 impedance converter.

(3) Press the key of the R3361 and set the controls as follows:

CENTERFREQ . ....'viiiennnan.. 21.4205 MHz
SPAN . ..t 1 MHz
REF.LEVEL ..ot —15 dBm
SCALE ..ot 1 dB/div
TGLEVEL ...t 10 dBm
(4) ReseT | key of the R3265A/3271A, hold down the key and press
re====- |
CAL CORR i
E__QN_’QF_F_J switch to OFF.

Then, press the and {raw i keys to set the RBW to 300 kHz.

(6) Connect the probe connected to the R3361 to TP16 of the IF biock.

(6) Adjust L62 so that the peak of waveforms reaches the center of the screen on

the R3361.
(7) Connect the probe to TP17, and adjust L64 in the same way as for Step (6).
(8) Connect the probe to TP18, and adjust L68 in the same way as for Step (6).

(9) Connect the UM-BNC cabie (and N-BNC conversion adapter) between J5 of the IF
block and the INPUT terminal of the R3361.

(10) Set the REF LEVEL of the R3361 to 0 dBm.

{11) Adjust L70 in the same way as for Step (6).
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5.3.3 [IF Filter Adjustment

e ASSEMBLY ADJUSTED
IF block (WBL-SZX)QF)

® RELATED PERFORMANCE TEST
Resolution bandwidth accuracy and selectivity

e - DESCRIPTION
The IF filter consists of the 4-stage band-pass filter of the LC and the 8-stage band-pass filter
of the resonator (4-stage lithium tantalum and 4-stage crystal filters). The IF filter can easily be
adjusted by observing the filter waveforms on the spectrum analyzer having the TG.

[LC Filter Adjustment]

Probe

/ \\ UM-BNC Cable
Y

R14602
® o) o+{__
R3265A/3271A SPECTRUM ANALYZER

with TRACKING GENERATOR _

Figure 5-6 LC Filter Adjustment Setup

o EQUIPMENT

Spectrum analyzer with TG .. ............. R3361A/B
impedance converter . ................... R14602
Probe ......... ... . e P6133
Adapter:

Type N (male) to BNC (female) ........... JUG-201A/U
Cable:

UM-BNC, 100cmiong ................. MC-36A

¢ - PROCEDURE

(1)  Turn off the POWER switch of the R3265A/3271A, unpiug the power cord, and remove
the system cover. Then, remove the top cover from the interface biock (WBL-32xxIF).
Plug the power cord, turn the PCWER switch on, and warm up the system 30 minutes

or more.
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(53)

(54)

(65)

(56)

(57)

(58)

(59)

(60)

=== =T

r Tr
Press the | NEXT 1 ' STEP | kgys, and adjust the data knob so that the marker
(LMENU 5048 :

value reaches the vaiue recorded in Step (47) subtracted by —50 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to —60 dBm.

T 1
Press the ! ggi’; !'key, and adjust the data knob so that the marker value reaches
| Rapuipodl

the value recorded in Step (47) subtracted by —60 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —70 dBm.

T 1
Press the ! fﬁ: ! key, and adjust the data knob so that the marker value reaches
| i

the value recorded in Step (47) subtracted by —70 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —80 dBm.

Press the ! ggi’; ! key, and adjust the data knob so that the marker value reaches
lmme=d

the value recorded in Step (47) subtracted by — 80 dBm +0.2 dB.

-—— -

REﬂmN]
'R

T —
Press the | , MARKER and m keys (to write data in the EEPROM).
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(36)

(37)

(38)

(39)

(40)

(41)
(42)

(43)

(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)

Set the AMPLITUDE of R4262 to —20 dBm.

-40.00 dBm +0. 5 dB

Set the AMPLITUDE of R4262 to —40 dBm.

Press the ' Q" ZERO | ' key, and adjust the data knob to have the marker value of
l ______ J
—80.00 dBm +0.5 dB.
_____ S ——————
QP GAIN . QP ZERO .
Repeat Steps (36) to (41) so that the | OFFSET: ) :1 A ' and Ay values.

Set the AMPLITUDE of R4262 to — 10 dBm.

Press the ! STEP ! key, and adjust the data knob so that the marker value reaches

the value recorded in Step (47) subtracted by — 10 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —20 dBm.

Press the | fg‘;’; ' key, and adjust the data knob so that the marker value reaches

the value recorded in Step (47) subtracted by —20 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —30 dBm.

Press the ! wSTi‘; ' key, and adjust the data knob so that the marker value reaches
o sl

the value recorded in Step (47) subtracted by —30 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —40 dBm.

Press the ! ST’?’ ' key, and adjust the data knob so that the marker value reaches

the vaiue recorded in Step (47) subtracted by —40 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —50 dBm.
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(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(30)

(31)

(32)
(33)
(34)

(35)

Press the | 2;":8 | key, and adjust the data knob to have the marker value of

[ Qipipeapiy |

0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —30 dBm.

Press the | “N !key, and adjust the data knob to have the marker value of

| Qg

0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —40 dBm.

r 1
Press the ! S?NT tand | UN tkeys, and adjust the data knob to have the marker

LMENU 1 4048

value of 0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —-50 dBm.

Press the | SS'S'B Ikey, and adjust the data knob to have the marker value of

0.00 dBm *0.2 dB.

Set the AMPLITUDE of R4262 to —60 dBm.

Press the ! s;[:a 'key, and adjust the data knob to have the marker value of
e

0.00 dBm *0.2 dB.

Set the AMPLITUDE of R4262 to — 70 dB8m.

Press the | 7;’:'8 1key, and adjust the data knob to have the marker value of

0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —80 dBm.

————
'

Press the ! LN

key, and adjust the data knob to have the marker value of

0.00 dBm

r
Press the

r 1fr
Press the ! Vol b
ADJ_ 171 ADJ

Set the AMPLITUDE of R4262 to 0 dBm.

Adjust the data knob to have the marker vaiue of 0.00 dBm +0.2 dB.
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(12)

(18)

Press the | PRESET key of the R3265A/3271A, and set the controls as follows:

CENTERFREQ ........ i, 0 MHz
FREQ SPAN . ... ... i 10 MHz
VBW e 1 kHz

r=—=1
Press the ! OG ! key.
laaad

Set the AMPLITUDE of R4:262 to 0 dBm.

r bl r
Press the :‘i‘(‘)‘\'j“ land |06 ! keys, and adjust the data knob to have the marker value of
laamd Lmmad

0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —90 dBm.

r 1

Press the ]RETURN and ' 98 yeys, and adjust the data knob to have the marker
L

value of —90.00 dBm *0.2 dB.

r i r 1
1 LOG 1 LOG
Repeat Steps (12) to (15) so that the o and | oFser | values become

0.00 dBm +0.2 dB and —90.00 dBm + 0.2 dB, respectively.

{ 1T
Press the |RETURNT 1GAIN1 1 LIN 1ygys in this sequence.
| QR P IR Pt R ORI |

Set the AMPLITUDE of R4262 to 0 dBm.
Adjust the data knob to have the marker value of 0.00 dBm +0.2 dB.
Set the AMPLITUDE of R4262 to — 10 dBm.

T 1
Press the | ™ | key, and adjust the data knob to have the marker value of
[Py

0.00 dBm £ 0.2 aB.

Set the AMPLITUDE of R4262 to —20 dBm.
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{ 1
(14) Press the {RETURNY,

[LOG/LIN GAIN, OFFSET, STEF AMP, and QP Adjustment]

LOG/AD
8 SIGNAL GENERATOR
O OUTPUT
IF @
R3265A/3271A

Figure 5-5 Adjustment Setup

o EQUIPMENT
Signalgenerator . ...........c.. 0. R4262
Cable ...... ... i MI-09; BCN (male), 150 cm long

e PROCEDURE

N (1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Place the system in the side angle, remove the interface block
screws, and open the interface block.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

(2) Connect the signal cable between J8 of the LOG block and the OUTPUT terminal of
R4262.

(3) Set the R4262 as follows:
FREQ ... i i e e i i, 21.42 MHz
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[MAG AMP Adjustment]

e PROCEDURE

(1)

(@)

(7)

(9)

(10)

(11)

(12)

(13)

Turn on the POWER switch of the R3265A/3271A and warm up it 30 minutes or more.

Press the key of the R3265A/3271A and set the controls as follows:
CENTERFREQ ...................... 0 MHz
FREQSPAN ......................... 10 kHz
VBW . 1 kHz
MARKER ................. ... ....... ON

key.

pm—— —
Press the | LOG ! and | MAG | kays,
Leood asel

''''' =
t

-
Press the ! MAG

1 i
L105 B4

—100.00 dBm +0.2 dB.

key, and adjust the data knob to have the marker value of

r .
Press the ! MAG 1kay and adjust the data knob to have the marker value of

I
| Sphgheghgingin

L4

r i r =
Press the | NEXT I gand | MAG ikgy, and adjust the data knob to have the marker

] |
MENU L2d0A_

value of —100.00 dBm +0.2 dB.

r A
Press the | 2“:5‘35 . key, and adjust the data knob to have the marker value of

0.00 dBm £0.2 dB.
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5.3 _Adjustment

(3) key of the R3265A/3271A, and set the controls as follows:
0 MHz

VBW 1 kHz

and keys of R3361B, and set the controls as follows:

(4) Press the

CENTERFREQ ............ ... ... .... 21.42 MHz

FREQSPAN ........ .. ... ... .. 5 MHz

TGLEVEL ... ... . i —10dBm

dBDIV ... e 1 dB/DIV
BK SP

(5) Hold down the key and press the [ ]key of the R3265A/3271A to select

the Debug mode. Then, press the following keys in this sequence.
DHEEDNEFERDES

(6) Adjust L14 so that the peak of waveforms comes at the center of the screen on the
R33618B.

(7) Press the following keys in this sequence on the R3265A/3271A:

OEEDEFEERES

S . r 1
(8) Press the : WRITE | and ; VEW | keys on the R3361 to store the waveforms.
T leemed Lemad

(9) Press the foliowing keys in this sequence on the R3265A/3271A:
e o] [ o=
(10) Adjust R239 so that the peak of the waveforms on the R3361B reaches the same lavel

as that stored in .

(11) Repeat Steps (7) to (10) so that they have the same level.
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5.3 _Adjustment

5.3.2 Log Amp Adjustment

e ASSEMBLY ADJUSTMENT
Log block (WBL-32xxLOG)

e RELATED PERFORMANCE TEST
Scale fidelity

e - DESCRIPTION
The Log Amp can be adjusted for 21.4 MHz BPF by changing the coil and variable resistor
values. The LOG/LIN GAIN, OFFSET, MAG AMP, STEP AMP, and QP DET values can be
adjusted by changing the DAC data.

[21.4 MHz BPF Adjustment]

i R3361B
LOG/AD
s 0
O TG8UT INPUT
IF Q
R3265A/3271A ’

Figire 5-4 21.4 MHz B.P.F. Adjustment Setup

e EQUIPMENT
Spectrum analyzer with TG . .............. R3361B
Cable ...... ... .. e MI-08; BNC (male), 150 cm long

¢ PROCEDURE

(1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Place the system in the side angle, remove the interface block
screws, and open the interface block.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

{2) Connect the signal cable between J8 of the LOG block and the TG OUT terminal of
R3361. Also, connect the cable between J9 of the LOG block and the INPUT terminal
of R3361.
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5.3. _Adjustment

(6) Set the HP3325A as follows:

FREQ ........ . .. 50 Hz (SINE)
AMPTD .. ... .. e 900 mv
DCOFFSET ........ ... .. ..o il 500 mV

(7) Adjust R111 so that the smooth waveforms are displayed on the screen.

5-10
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5.3. Adjustment
[Slope Detector Adjustment]
EXT TRIG
[ ) N
1 FUNCTION GENERATOR
LOG/AD
SIGNAL SYNK
O J5 j 7
v |
R3265A/3271A

Figure 5-3 Setup for Slope Detector Adjustment

e EQUIPMENT

(1)

2

(3)

(4)

Function generator . .................... HP3325A
Cable ........ ... .. . . . . MI-03; BNC (male}, 150 cm long

Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Place the system in the side angle, remove the interface block
screws, and open the interface block.

Piug the power cord, turn the POWER switch on, and warm up the system 30 minutes

or more.

Connect the BNC cabie between the EXT TRIG terminal and SYNC QUT terminat of the
HP3325A on the R3265A/3271A rear panel.

Connect the signal cable between J5 of the AD block and SIGNAL terminal of
HP3325A.

key of the R3265A/3271A, and set the controls as follows:
......................... ZERO SPAN
TRIG ... e EXT

BK SP
Hold down the key and press the | |key of the R3265A/3271A to select

the Debug mode. Then, press the following keys in this sequence.

BinonnincEnnlc

ro—————
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5.3. _Adjustment

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

{27)

(28)

(29)

(30)

(31)

(32)

f
Press the | 750 ! ) key, and adjust R16 so that the marker value variation comes
L J

- -

Press the :R':‘URN'and NP ’D‘keys (Negative peak detector)
L ----- J L__—J

—-100 +003 dB.

.
Press the ' TOP 1 kay, and adjust R42 to have the marker value of 0.00 +0.03 dB.
L__-J

Repeat Steps (20) and (21) until the ;BOTTOM' and ; TOP 1 —100 +0.03 dB and
lecca- J laa-d
0.00 +0.03 dB, respectively.

_____ pe==1

Press the 'RE'URN'and : FFT ! kays (to select the FFT mode).
l _____ J | R |

f
0dB
Press the :aorrow key, and adjust the data knob to have the marker value of

—-31.25 iO 03 dB

Press the ' 0 ga i key, and adjust R67 to have the marker value of —68.75 *0.03 dB.

f 1
0dB 0dB -
Repeat Steps (24) and (25) until the :aorrom: and : | Top | | values reach —31.25

_____ L4

r
Press the :ng’_‘r’gM: key, and adjust the data knob so that the on-screen messages

—100 0. 00 dB

r 1
Press the | TOP I key, and adjust the data knob to have the marker vaiue of
-__J

0.00 +0.00 dB.

Repeat Steps (29) and (30) until the :BO’TOM' and : TOP 1 values reach
L__-J
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5.3. Adjustment

(3)

(6)

(7)

(10)

(1)

(12)

(14)

(15)

(17

Hold down the key and press the | REFL

Press the | A0 !and ! X3 52 ' keys (to select the Sample mode).
L___J L__-_J

+0.03 dB.

Press the | TP ! key and adjust R84 to have the marker value of 0.00 +0.03 dB.
| QN |

r 1
Repeat Steps (6) and (7) until the BOTTOMIang | TOP 1 yajyes reach —100 +0.03 dB
| G ] | R

and 0.00 +0.03 dB, respectively.

r 1
Press the :agw:éw key, and adjust the data knob to have the marker value of

r 1
Press the | 720 !key, and adjust R11 to have the marker value of 0.00 *0.03 dB.
| QP H

r 1 r 1
Repeat Steps (10) and (11) until the :eg#ém tand | "N 'values reach —100
L

r
P-N2
Press the :Bm_row key, and adjust the data knob to have the marker value of

l _____ J L___J

P-PID
Press the :BOTI’O1M : key, and adjust the data knob to have the marker vaiue of

]
Press the ! B‘;:’T’%zM 'key, and adjust the data knob to have the marker value of

1
P-PD P-PID2
As the :aowo1u 1 and :sorrou: data are displayed alternately, repeat Steps (15) and

(16) untll the two lines become a single line.
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5.3. Adjustment

e PROCEDURE

(1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove
the system cover. Place the system in the side angle, remove the interface block
screws, and open the interface block. Also, remove the top cover (MBS-72887) from the
A/D section.

Plug the power cord, and turn the POWER switch on.

(2) Connect the DVM probe between TP1 (GND) and TP3 (REF), and adjust R157 to have
+2,000 +1 mV.

[Adjusting the positive peak detector, negative peak detector, sample mode, FFT mode, and high-
speed mode] '

R3265A/3271A

by

LOG/AD

O

Figure 5-2 Adjustment Setup

¢ PROCEDURE

(1) Turn off the POWER switch of the R3265A/3271A, unpiug the power cord, and remove
the system cover. Place the system in the side angle, remove the interface block
screws, and open the interface block. Also, remove the top cover (MBS-72887) from the
A/D section.

Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes or

more.

(2) Press the
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5.3. Adjustment

5.3 Adjustment
5.3.1 A/D Adjustment

e - ASSEMBLY ADJUSTMENT
Log block (WBL-32xxLOG)

e - RELATED PORFORMANCE TEST
There is no related porformance test.

e - DESCRIPTION
The A/D adjustment including offset and gain adjustment of the positive peak detector, negative
peak detector, sample mode, FFT mode, and high-speed mode can be made by changing the
DAC data and variable resistance. Also, the reference voltage and slope detector can be
adjusted by changing the variable resistance.

[Reference Voltage Adjustment]

a

LOG/AD

O D DVM

R3265A/3271A

“~——10
——10

Figure 5-1 Setup for Reference Voltage Adjustment

o . EQUIPMENT
DVM TR6851
Probe . ......... . . . .. . P6133
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5.1. Preliminary Operations

5.2 Preliminary Operations

WARNING

Always make sure that the power cord of the spectrum analyzer is plugged into a inree-hole

grounded outlet or two-hole outlet with the grounded adapter. You can be fatally shocked if
you fail to follow this rule.

Do not touch live circuits when adjusting an instrument.

(1)  Always confirm that the POWER switch is OFF before connecting the power cord to the AC
line.

(2) Before performing any adjustment, allow the instrument to warm up for five minutes.
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5.1. Measurement Standards and Support Test Equipment Performance Requirements

Table 5-2 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equipment Generic Name

Minimum Use Specifications

Manufacturer

(Quantity) (MUS) /Modei/Opticn Applicable
Adapter Type N (male) to BNC (female) JUuG -zdiNU (Hirose)
Adapter Type N (male) to SMA HRM-5654S

(female) _
Adapter SMA (male) to SMA (male) 50-673-0000-31 (Selectro)
Adapter Type N (female) to BNC (male) NJ-BNCP (DDK)
Adapter SMA (female) to SMA (female) HRM-501 (Hirose)
20 dB fixed attenuator Connector: 7 AT-120 (Hirose)
SMA (male), SMA (female)

Low-pass filter Cutoff frequency: 2.2 GHz DEE-001172-1 '(Advantest)

Rejection at 3 GHz: >40 dB
Rejection at 3.8 GHz: >80 dB

Double balanced mixer

Frequency rahge:
10 to 100 MHz

Cable

Frequency range:

DC to 26.5 GHz
Maximum SWR;:

<1.45 at 26.5 GHz
Length:

Approx. 70 cm
Connector:

SMA (male) at both ends

A01002

Cable

Length: 150 cm
Connection:

BNC (male) at both ends

MI-08

Cabte

Length: 10 cm
Connection:
BNC (male) at both ends

MC-61

Cable

Frequency: 21.4 MHz
Length: 100 cm
Connector:

UM (male), BNC (male)

MC-36A

Probe

Frequency: 21.4 MHz
10:1
Impedance: 10 MHz

P6133 (Tektronix)
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5.1. _Measurement Standards and Support Test Equipment Performance Requirements

Table 5-1 Measurement Standards (MS) Performance Requirements (2 of 2)

Equipment Generic Name
{Quantity)

Minimum Use Specifications
(MUS)

Manufacturer
/Model/Option Applicable

Digital multimeter

DC voltage resolution:
5 digits or more

TR6851

Spectrum analyzer

Frequency range:
Up to 4.5 GHz

TR4173

Synthesized signal generator

Frequency range:
10 MHz to 4 GHz
Residual SSB phase noise:
1 kHz offset< — 115 dBc/Hz
10 kHz offset< — 125 dBc/Hz
100 kHz offset< — 130 dBc/Hz
Pcwer level range:
—~100to +10 dBm

R4262

Power meter

Accuracy : +0.02dB
Decibel relative mode

HP436A

Power sensor

Frequency range:

50 MHz to 26.5 Ghz
Power range:

1 W to 100 mW
Maximum SWR:

1.25 (26.5 GHz)

HPB8485A

Power sensor

Frequency range:

10 MHz to 18 GHz
Power range:

1 W to 100 mW

HP8481A

Spectrum analyzer

Frequency range:
Up to 100 MHz
With buiit-in TG

R33618B

Sweeper

Frequency range:

10 MHz to 26.5 GHz
Power range:

~-5to +10 dBm

(at 3.0 GHz)

HP8350 and HPB3595A

Sweep adapter

TR13211

Frequency comparator

Frequency: 10 MHz
1X10-9 frequency detectabie

Impedance generator

R14602
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5.1. _Measurement 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
criteria needed for the Measurement Standards (MS) and support M&TE to be used for
comparison measurement required in the Adjustment Procedure (AP) process.

The MUS is developed through uncertainty analysis and is calculated through assignment of a
defined and documented uncertainty/accuracy ratio or margin between the specified tolerances
of the UUT and the capability (uncertainty specifications) required of the measurement standards
system. The MUS is required to assist a measurement specialist in the evaluation of existing or
selected alternate measurement standards equipment.

MS and SM&TE environmental range: Temperature:

Relative humidity:

MS and SM&TE warmup/stabilization period requirements:

18 to 28°C

60 minutes

Table 5-1 Measurement Standards (MS) Performance Reqguirements (1 of 2)

7 Equipment Generic Name
(Quantity)

Minimum Use Specifications
(MUS)

Manufacturer/Model e
/Option Applicable

Frequency standard

Output frequency:
10 MHz
Stability:
5% 10~ 10/day
Output impedance:
Approx. 50 O
Output voltage:
1 Vp-p or more

TR3110

Synthesized sweeper

Frequency range:
10 to 18 MHz
Frequency accuracy (CW):
3X 10—-8/day
Power level range:
—15to +15 dBm

TR4515

Frequency synthesizer

Frequency range:

1 to 20 MHz
Stability:

5X 10-6/year
Power level range:

—10to +13 dBm

HP 3325
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4.5 ChecklistiData Form

Table 4-32 Performance Test Record (12 of 12)

Resuits
Pﬁ{)a- Test Description
) Niin, Actual Max.
18 | Input Attenuator Accuracy
(cont'd)
<R3271A ONLY >
Step-to-Step Accuracy
20 dB —-1.8dB +1.8 dB
30 dB —1.8dB +1.8 dB
40 dB -1.8dB +1.8d8
50 dB —-1.8dB +1.8dB
60 dB -1.8dB +1.8 dB
70 dB —-1.8dB +1.8dB
18 | Sweep Time Accuracy
50 us 44.1 us 46.8 us
100 us 88.2 us 93.6 s
200 us 177 us 187 us
500 us 441 us 468 us
1ms 882 us 936 us
2ms 1.77 ms 1.87 ms
5 ms 4.41 ms 4.68 ms
10 ms 8.82 ms 3.36 ms
20 ms 17.7 ms 18.7 ms
50 ms 44.1 ms 46.8 ms
- 100 ms 88.2 ms 93.6 ms
200 ms 177 ms 187 ms
500 ms 441 ms 468 ms
1s 882 ms 936 ms
2s 1.77 s 1.87 ms
5s 441s 4.68 ms
10s 8.82s 9.36 ms
20s 17.7 s 18.7 ms
50 s 441 s 46.8 ms
100 s 88.2 s 93.6 s
20 | Calibration Amplitude Accuracy
—10.3 dBm —9.7 dBm
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (11 of 12)

Results
Pr\?;a. Test Description -
’ Min. Actual Max.
18 | Input Attenuator Accuracy
(4 GHz Center Freq)
Switching Accuracy
20 dB -2 dB +2dB
30 dB -2dB +2dB
40 dB -2dB +2dB
50 dB -2 dB +2dB
60 dB -2 dB +2dB
70 dB -2dB +2dB
Step-to-Step Accuracy
20 dB -1.1dB +1.1dB
30 dB -1.1dB +1.1dB
40 dB -1.1dB +1.1dB
50 dB —-1.1dB +1.1dB
60 dB —-1.1dB +1.1dB
70 dB -1.1dB +1.1dB
<R3271A ONLY >
(15 GHz Center Freq)
Switching Accuracy
20 dB -2.5dB +2.5dB
30 dB -2.5dB +25dB
40 dB -2.5 dB +2.5dB
50 dB -2.5dB +2.5dB
60 dB -2.5dB +2.5dB
70 dB -2.5dB +2.5dB
Step-to-Step Accuracy
20 dB -1.3dB +1.3dB
30 dB —-1.3dB +1.3dB
40 dB -1.3dB +1.3dB
50 dB -1.3dB +1.3dB
60 dB -1.3dB +1.3dB
70 dB -1.3dB +1.3dB
(18 GHz Center Freq)
Switching Accuracy
20dB -3.5dB +3.5dB
30 dB -3.5 dB +3.5dB
40 dB -3.5 dB +3.5dB
50 dB -3.5dB +3.5dB
60 dB -3.5dB +3.5dB
70 dB -3.5dB +3.5dB
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Table 4-32 Performance Test Record (10 of 12)

Results
Pr\?cr)a. Test Description -
- Min. Actual Max.
17 | Scale Fidelity
1 dB/div Log Scale Fidelity »
~-1dB —-0.2dB +0.2 dB
—2dB —-0.2dB +0.2 dB
-3dB —-0.2dB +0.2dB
-4 dB —-0.2dB +0.2dB
—-5dB —-0.2dB +0.2dB
—-6dB —0.2dB +0.2 dB
-7 dB -0.2dB +0.2dB
—8dB —-0.2dB +0.2 dB
—-9dB -0.2dB +0.2 dB
—10dB -0.2dB +0.2dB
10 dB/div Log Scale Fidelity
—-10dB ~1dB +1dB
—20dB —-1dB +1dB
—-30dB -1dB +1dB
—40 dB —1dB +1dB
-50 dB -1dB +1dB
—-60 dB —1dB +1d3
—-70dB —-1dB +1dB
-80 dB —1dB +1dB
—-90dB —-1dB +1dB
Linear Scale Fidelity
div from Ref Level
1 191.2 mV 211.3 mV
2 169.9 mV 187.8 mV
3 148.7 mV 164.3 mV
4 127.5 mvV 140.8 mV
5 106.2 mV 117.3 mV
6 85.0 mV 93.9 mV
7 63.8 mV 70.4 mV
8 42.5 mv 46.9 mV
9 21.3 mVv 23.4 mV
QP-mode Log Scale Fidelity
dB from Ref Level
—10dB —11 dBm —9dBm
-20d8 —21dBm —-19 dBm
-30dB —31 dBm —29 dBm
—40 dB —41 dBm —~39 dBm
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (3 of 12)

Resuit
Para. Test Description >
No. Min. Actual Max.
16 | IF Gain Uncertainty (cont'd)
RBW 3 kHz Attenuation
1dB -0.5dB +0.5dB
2dB —-0.5dB +0.5dB
3dB -0.56dB +0.5dB
4 dB -0.5dB +0.5dB
5dB —-0.5dB +0.5dB
6 dB —-0.5dB +0.5dB
7 dB -0.5dB +0.5dB
8 dB —-0.5dB +0.5 dB
9dB —-0.5dB +0.5dB
10 dB —-0.5dB +0.5dB
20dB —-0.5dB +0.5 dB
30 dB -0.5dB +0.5dB
40 dB ~0.5dB +0.5dB
50 dB —-0.7 dB +0.7 dB
60 dB —-0.7dB +0.7 dB
70 dB —-0.7dB +0.7 dB
RBW 300 kHz Attenuation
1dB —-0.5dB +0.5 dB
2 dB -0.5dB +0.5dB
3dB -0.5dB +0.5dB
4 dB —-0.5dB +0.5 dB
5dB -0.5dB +0.5dB
6 dB —-0.5dB +0.5dB
7 dB —-0.5dB +0.5dB
8 dB8 —0.5dB +0.5 dB
9 dB —-0.5dB +0.5dB
10 dB -0.5dB +0.5dB
20 dB -0.5dB +0.5dB
30dB —-0.5dB +0.5dB
40 dB —-0.5dB +0.5dB
50 dB —-0.7dB +0.7 dB
60 dB -0.7dB +0.7 dB
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (8 of 12)

]
Para. Test Description Results
No. Min. Actual Max.
15 | Frequency Response
<R3265A ONLY >
100 MHz to 3.6 GHz ~1.5dB +1.5dB
50 MHz to 2.6 GHz -1.0dB +1.0dB
3.5 GHz to 7.5 GHz -1.6dB +1.5 dB
7.4 GHz to 8 GHz -1.5dB +1.5dB
<R3271A ONLY >
100 MHz 10 3.6 GHz —-1.5dB +1.5dB
50 MHz to 2.6 GHz -1.0d8B +1.0dB
3.5 GHz to 7.5 GHz -1.5dB +1.5dB
7.4 GHz to 15.4 GHz -3.5dB +3.5d8
15.4 GHz to 23.2 GHz -4.0dB +4.0dB
23.0 GHz to 26.5 GHz —-4.0dB +4.0 dB
16 | IF Gain Uncertainty
RBW 1 MHz Attenuation
1dB —-0.5dB +0.5 dB
2dB —-0.5dB +0.5dB
3dB —-0.5dB +0.5dB
- 4 dB —0.5dB +0.5dB
5dB —-0.5dB +0.5,dB
6 dB —-0.5dB +0.5dB
7 d8 —-0.5dB +0.5dB
8 dB —-0.5dB +0.5dB
9dB —-0.5dB +0.5dB
10 dB -0.5dB +0.5 dB
20 dB —-0.5dB +0.5dB
30dB -0.5dB +0.5d8
40 dB —-0.5dB +0.5 dB
50 dB -0.7dB +0.7 dB
60 dB —-0.7dB +0.7 dB
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4.5__Checklist/Data Form

Table 4-32 Performance Test Record (7 of 12) -

Results
Pr\ejxra. Test Description
0. Min. Actual Max.
10 éain Compression
<R3265A ONLY >
10.5 MHz —10 dBm
200.5 MHz —5dBm
3600.5 MHz —~-5dBm
<R3271A ONLY >
10.5 MHz -5 dBm
200.5 MHz -5 dBm
3600.5 MHz —5dBm
11 | Residual Response
1 MHz to 3.6 GHz — 100 dBm
3.5 GHz to 7.5 GHz —90 dBm
12 | Second Harmonic Distortion
INPUT FREQ: 1.5 GHz —70 dBc
INPUT FREQ: 1.9 GHz —100 dBc
13 | Third Order Intermodulation
Distortion
Mixer Input Level )
<R3265A ONLY > : -20dBm
10.6 MHz —40 dB8c
205 MHz -50 dBc
3600 MHz —55 dBc
<R3271A ONLY >
10.5 MHz —50 dBc
3600 MHz —55 dBc
14 |Image, Muitiple, and
QOut-of-Band Response
Maximum Response Amplitude
<R3265A ONLY >
10 MHz to 8 GHz —70 dBc
<R3271A ONLY >
10 MHz to 18 GHz —70 dBc
10 MHz to 23 GHz —60 dBc
10 MHz to 26.5 GHz —-50 dBc
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5.3 _Adlustment

} (16) Adjust R114 in the same way as for Step (7).

(17) Press the following keys in this sequence.

]

(18) Adjust R120 in the same way as for Step (7).

(19) Press the following keys in this sequence.

(20) Adjust R128 in the same way as for Step (7).

{21) Press the following keys in this sequencse.

(22) Adjust R134 in the same way as for Step (7).

(23) Press the following keys in this sequencs.

[AEILC B[] B[] e =] =
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5.3 Adjustment

5.3.5 28.6 MHz Rejection Circuit Adjustment

e ASSEMBLY ADJUSTMENT
IF block (WBL-32xxiF)

e RELATED PERFORMANCE TEST
There is no related performance test.

e - DESCRIPTION
When the interface (IF) frequency of the IF block is converted from 21.4205 MHz to 3.5795
MHz, a +7.159 MHz spurious is generated. The 28.5795 MHz frequency rejection circuit is
provided to suppress the spurious generation. The circuit must be adjusted so that the 32.159
MHz spurious is reduced to —100 dBc when the 25 MHz CAL signais are entered in the
INPUT terminal of R3265A/3271A.

R3265A/3271A

=]

O
[0
= U

Figure 5-9 28.6 MHz Rejection Circuit Adjustmant

e EQUIPMENT

Cable . ...... ... . . ... MC-61; ENC (male), 10 cm long
Adapter . ... ... JUG-201A/U; type N (male) to BNC
(female)

e PROCEDURE
(1) Turn off the POWER switch of the R3265A/3271A, unplug the power cord, and remove

the system cover. Plug the power cord, turn the POWER switch on, and warm up the

system 30 minutes or more.
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(2) Connect the BNC cable (using the N-BNC conversion adapter) between the CAL QUT
and INPUT terminais of the R3265A/3271A.

3)
SPAN .. 500 Hz
REF.LEVEL ........ccoiiiiiiiiiinnann. 0 dBm
RBW ...t 30 kHz
DIGITALIF ... OFF

r 3
(4) Press the |Rrese | , [MkR—|a n | MKR=REF1 yays in this sequence on the R3265A/3271A.
d L

(5) Set the [CeNnTERFREQ |of the R32656A/3271A to 32.159 MHz.

Then, reduce the | rer LeveL | 50 dB below the current setup.

and ! ATT ! keys of R3265A/3271A to set the Input Attenuator to 0 dB.
| QR |

(6) Press the | cpL |

(7) Adjust C5 to have the minimum signal level on the screen.
(8) Adjust C6 in the same way as for Step (7).

(9) Adijust C400 in the same way as for Step (7).

(10) Repeat Steps (7) to (9) until the signal level drops below the center scale position of

the screen.
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- . r 3 r ]
s$ the L \SRESPY L andSNSLEL keys on the R3265A/3271A, and set the
eep time to 20 seConds.” bos=-d

—— SWEEP 1 SINGLE
35S the ' :LMODE _E and | swp keys on the R3265A/3271A, and measure the
quency characteristics of sweeper output on the power meter. Using the result data,

ust the POWER LEVEL and SLOPE controls of the sweeper so that the frequency
aracteristics waveforms enter within —4 dBm +1 dB.

- -——— -

~ 1 SWEEP ¢ IrSlNGLE.:
ssthe [VENU|, yuope tand { swe 'keys on the R3265A/3271A, and repeat Step

) until the frequency characteristics waveforms enter within —4 dBm +1 dB.
25s the and keys on the sweeper.

connect the SMA cable from the power sensor, and connect it to the R3265A/3271A
i,

. r==-=-13 r====-3
ss the , :s%%zp: , and OS%N:J} keys on the R3265A/3271A, and set the
rrols as follows: "=~~~ be==s
WEEP TIME: ... .. 500 msec
TART: . e 3.61 GHz
TOP: e e 7.5 GHz

te and adjust the CAL FACTOR control of the power meter to the 8GHz calibration
r of power sensor.

at Steps (6) to (12).
the and [Z] keys of the sweeper.

nnect the SMA cable from the power sensor, and connect it to the R3265A/3271A

<ip Steps (19) to (22) for the R3271A. Jump to Step (23).
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&) | key on the R3265A/3271A and set the controls as follows:
0 Hz
SPAN . ... . 100 MHz

(4)

and E] in this sequence.

(5) Press the ! Y10 .:a d! P }keys
L TUNE | 'ON/OFF‘

(8) Press the ' °A“$Z ; ' key and adjust the data knob so that the local-feed-through

(7)

(9)

- (10) Press the ' 353‘:‘2 i key and adjust the data knob so that the signal locates within

1
(11) Press the ;CENTE“: , - [o]and [wHz] keys in this sequence.
l 4

(12) Press the ' 0 “&2 i key and adjust the data knob so that the local-feed-through

locates wnthm the center scale position + 0.5 div.

(13) Repeat Steps (10) to (12) so that the 0 MHz and 3.5GHz signals locate within

the center scale position *1 div.

[Data Writing in EEPROM]

(14) Hold down the key and press the MARKER m key on the R3265A/3271A,

and wait for approxnmately 10 seconds. Data writing in the EEPROM will compiete.

- .- - ——- - - -

r 1
(15) Press the ! Pt 1, 'RE"UR“' and :RETUR“' keys in this sequence.
L F] L
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5.3.7 YTF Adjustment

e ASSEMBLY ADJUSTMENT
RF 1/O assembly (BLL-017508x01/x02)

e RELATED PERFORMANCE TEST
Image, muitiple and out-of-band response
Second harmonic distortion
Frequency response

e - DESCRIPTION
The gain and offset of YTF tuning voitage are set by DACs on the RF /O assembly. The offset

DAC value is optimized at a low frequency and the gain DAC value is optimized at a high
frequency of each band.

PROBE POWER
)

TR13211

o o

B °

FM INPUT BNC CABLE J

(REAR) ~ N\ [
I 4
SWEEPER L R3265A/3271AJ
SMA CABLE
Figure 5-11 YTF Adjustment Setup
e EQUIPMENT
Sweeper: .. ... e HP8350 and HP83595A

Sweep adapter: . ............ ... ..., TR13211

Cable: . ... ... A01002; SMA (male), 70 cm long

MI-09; BNC (male), 150 cm long
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e PROCEDURE

(1) Connect the equipment as illustrated in Figure 5-11.

(2) Press thel PRESET ikey on the HP8350 and set the controls as follows:

CW e e e 3.7 GHz
Powerlevel ........... ... —-2dBm

(3) Setthe TR13211 controls as follows:

FMFREQ ...... ... i, 200 Hz
LEVEL ... ... . i e Approx. 10 Vpp
FMSWITCH: ....... ... ..., EXT

(4) Press the | PRESET [key on the R3265A/3271A and set the controls as follows:

CENTERFREQ ........ciiivviinenn.. 3.7 HGz
RBW: ................... e 300 kHz
dB/Mdiv: ... e 2 aB/div
SWEEPTIME: .............c.cciveun.. 500 msec
SPAN: ... e 0 Hz

(5) Hold down the| SHIFT key and press t@ key on the R3265A/3271A. When the

_ "Please input password!!" message appears, press. . E] n
this sequence.

r-__- _______

YTF YTFSWEEP “ ”
(6) Press the | uNE .a nd i ONOFF : keys to set YTF SWEEP to “ON”.

- -——— - ——

[3.5 to 7.5GHz Band]

(7) Press the following keys on the R3265A/3271A:

| BAND | rossa
SPAN H
'SELEC'T' E E l-.._.:

(8) Press the 'CE”TER' @ D 7 |and [GHz] keys in this sequence.

(8) Setthe Cw [ to 3.7 GHz on the sweeper.

(10) Press the : o:;:a . key on the R3265A/3271A, and adjust the data control so that the

peak of band-pass filter waveforms locates within the center scale position +0.5 div on
the screen.
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(13) Press the ;\fn i key on the R3265A/3271A, and adjust the data control so that the
peak of band-pass filter waveforms locates within the center scale position +0.5 div on
the screen.

(14) Repeat Steps (8) to (13) so that the YTF OFFSET and YTF GAIN reach within the center
scale position = £ 0.5 div.

Caution: Skip Steps (15) to (22) for the R3271A. Jump to Step (23).
[7.4 to 8GHz band (R3265A only)]

(15) Press the following keys on the R3265A in this sequence.

r====1 ) —
oo ! AR
""" Al o
(16) Press the :CE””ER' 7] [s]and
_____ p] )
(17) / |to 7.6 GHz on the sweeper.

.
(18) Press the . OFFSET: key on the R3265A and adjust the data control S0 that the peak of

(20) Set the to 8.3 GHz on the sweeper.
r----1
(21) Press the | GA,N : key on the R3265A, and adjust the data control so that the peak of

band-pass fslter waveforms locates within the center scale position +0.5 div.

(22) Repeat Steps (16) to (21) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position +0.5 div.

Caution: Skip Steps (23) to (46) for the R3265A. Jump to Step (47).
[7.4 to 15.4GHz band (R3271A only)]

(23) Press the following keys on the R3271A in this sequence.

Cin
SELECT ,,,,, ,

(24) Press the ! 'CENTER} 4 and GHz{ keys in this sequence.
1oL 5

(25) Set the to 7.6 GHz on the swesper.
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band-pass fnlter waveforms locates wnthm the center zcale position +0.5 div.

(28) Set the to 15 GHz on the sweeper.
r====1
YTF
(29) Press the E._Gi“_“_.i key on the R3271A, and adjust the data control so that the peak of
band-pass filter waveforms locates within the center scale position +0.5 div.

(30) Repeat Steps (24) to (29) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position +0.5 div.

[15.2 to 23.3GHz band {R3271A only)]

(31) Press the following keys on the R3271A in this sequence.

r 1

BAND SPAN .
:SELECT .E;j ! :l ' eed
(32)
(33)

- (34)

1
35) Press the'CE”"E“' , and [GHz|keys on the R3271A in this sequence.
(35) Press the; °ENTE i [2] - [s]and [sh] key q
(36) Set the | ow | to 23 GHz on the sweeper.

r----1
(37) Press the l GAIN : key on the R3271A, and adjust the data control so that the peak of

band-pass fllter waveforms locates within the center scale position +0.5 div.

(38) Repeat Steps (32) to (37) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position *0.5 div.

[23 to 26.5GHz band (R3271A only)]

(39) Press the following keys on the R3271A in this sequence.

| BAND : E r
] L
| SELECT | '

f
(40) Press the {CE”TER' [z] . n and keys in this sequence.
L 4 T

(41) Set the CW to 24 GHz on the sweeper.
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(42) Press the :L o,::ga j key on the R3271A, and adjust the data control so that the peak of

Foo=== 1
| CENTER | keys on the R3271A in this sequence.
[ J -

(43) Press the

r===-<=1
YTF
(45) Press the E._G_A'_N J: key on the R3271A, and adjust the data control so that the peak of
band-pass filter waveforms locates within the center scale position *0.5 div.

(46) Repeat Steps (40) to (45) so that both the YTF OFFSET and YTF GAIN locate within the
center scale position +0.5 div.

[Data Writing in EEPROM]

(o= =— 1 r Al r bl
1 YTF SWEEP1 | RETURN : and :RETURN : keyS in this sequence.

| 11
LONOFE L f leeemm 1

(48) Press the
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5.3.8 Frequency Response Adjustment

e  ASSEMBLY ADJUSTED
RF /O assembly (BLL-017508x01/x02)

o RELATED PERFORMANCE TEST
Frequency response
Displayed average noise level

e+ DESCRIPTION
Enter the RF signals synchronized with the R3265A/3271A sweep signals from the sweeper
using the sweep adapter.
Adjust the BAND GAIN and SLOPE GAIN of each band, and adjust the MIXER BIAS for the
R3271A band greater than 3.5 GHz. Before the frequency response adjustment, the YTF
adjustment has been completed.

BNC CABLE
POWER METER TR13211
BNC CABLE
o o e
PROBE SWEEP
POWER REAR OUTPUT

7 4 X, 2Vin GHz

r Thaossa SWEEPER

/3271A
) O
L Q1] " 17
[ SWEEP IN J

- E:P :

POWER SENSOR SMA CABLE

Figure 5-12 Frequency Response Adjustment Setup
o EQUIPMENT
Sweeper: . ........ .. e HP8350 and HP83595A
Sweepadapter: . .......... . TR13211
Powermeter: ................c0ouvunienn HP436A
Powersensor: .............coviinunun.. HP8485A
Cable:
AD1002; ... .. e SMA (male), 70 cm long
Two MI-Q9's; ... ... ... ... ... .. BNC (male), 150 cm long
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e PROCEDURE

(M

(5)

(8)

Zero and calibrate the power meter. Rotate and set the CAL FACTOR control to the
2GHz calibration factor of the power sensor.

Connect the equipment as illustrated in Figure 5-12.

Press the |
STARTFREQ: .............. ... ... 10 MHz
STOPFREQ: ............. i, 3.6 GHz
POWERLEVEL: ...................... —4 dBm
SWEEP: ... ... .. ... .. .o EXT
SWEEP TRIGGER: . ................... EXT

.............................. 3.6 GHz

............................. 100 Hz
............................ Center position of variable range

7 | key on the TR13211, and adjust the START control so that the signal
overlaps on the left vertical axis of the screen on the R3265A/3271A.

Press the key on the TR13211, and adjust the STCOP control so that the signal

overlaps on the right vertical axis of the screen on the R3265A/3271A.

Press the | key on the TR13211, and fine adjust the START and STOP controls
of the TR13211 so that the signals are displayed on the entire R3265A/3271A screen
from its leftmost end to the rightmost end. (For the TR13211 operations, refer to the
TR13211 operation manual.)

Disconnect the SMA cable from the input terminal of R3265A/3271A, and connect the
power sensor to it.
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(10)

(1)

(12)

(13)

(14)

(15)

(16)
(7)

(18)

and's'gxgs' keys on the R3265A/3271A, and set the

Lleaad

Press the [Menu]
sweep time to 20 seCands.

r=—-- -

SWEEP SINGLE ¢
Press the [MENU| i_ MODE J:. and ! L_Swp _}(eys on the R3265A/3271A, and measure the

frequency characteristics of sweeper output on the power meter. Using the result data,
adjust the POWER LEVEL and SLOPE controls of the sweeper so that the frequency
characteristics waveforms enter within —4 dBm +1 dB.

r===-1 r==--

| SWEEP t ISI

Press the |, ! mope | and ! swp_ |keys on the R3265A/3271A, and repeat Step

(11) until the frequency charactenstlcs waveforms enter within —4 dBm +1 dB.

| and E keys on the sweeper.

Press the

Disconnect the SMA cable from the power sensor, and connect it to the R3265A/3271A
input.

, an{ SONT keys on the R3265A/3271A, and set the

....................... 500 msec
............................ 3.61 GHz
............................. 7.5 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 6GHz calibration
factor of power sensor.

Repeat Steps (6) to (12).

Press the | SAVEn

and E keys of the sweeper.

Disconnect the SMA cable from the power sensor, and connect it to the R3265A/3271A
input.

Caution: Skip Steps (19) to (22) for the R3271A. Jump to Step (23).
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[R3265A only]
r===-=3 r====9
(19) Press the , :LS%%EEP} and E_%?NN,,T J{eys on the R3265A, and set the controls as
follows:
SWEEP TIME: . ... ... ... ... .. .. ..... 500 msec
START. ... . e e 7.5 GHz
STOP: . e 8.3 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 6GHz calibration
factor of power sensor.

(20) Repeat Steps (6) to (12).

(21) Press the and keys of the sweeper.

(22) Disconnect the SMA cable from the power sensor, and connect it to the R3265A/3271A
input.
Skip Steps (23) to (34), and jump to Step (35).

[R3271A only]

r-—=-—=-1 F===""
(23) Press the SRR, and :LCSS,JVNJJ: keys on the R3271A, and set the controls as
L2 4 -_—-
follows:
SWEEP TIME: . ... ... ... ... .. ........ 500 msec
START: . ... . 7.5 GHz
STOP: . 15.4 GHz

Rotate and adjust the CAL FACTOR control of the power meter to the 12GHz calibration
factor of power sensor.

(24) Repeat Steps (6) to (12).

(25) Press the

(26) Disconnect the SMA cable from the power sensor, and connect it to the R3271A input.
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r====-1 ====9
(27) Press the , E_S%chg J{, and i_cs?NN:j keys on the R3271A, and set the contrals as
follows: T TTTT
SWEEPTIME: ............c.ccvvvove. 500 msec
START: i e 15.4 GHz
STOP: .. e e e 23.3 GHz
Rotate and adjust the CAL FACTOR control of the power meter to the 20GHz calibration
factor of power sensor.
(28) Repeat Steps (6) to (12).
(29)
(30) Disconnect the SMA cable from the power sensor, and connact it to the R3271A input.
ro==- F===9
1 SWEEP 1 I CONT 1
{31) » 1 MoE ! and ' swe ! keys on the R3271A, and set the controls as
....................... 500 msec
............................ 23.3 GHz
............................. 26.5 GHz
Rotate and adjust the CAL FACTOR control of the power meter to the 25GHz calibration
factor of power sensor.
(32) Repeat Steps (6) to (12).
(33) Press the and B keys of the sweeper.
(34) Disconnect the cable from the power sensor, and connect it to the R3271A input.
[R3265A/3271A]
====9
(35) Press the |}  oont 1keys on the R3265A/3271A, and set the controls
as follows: boo=ed ===
START: ... i e e 10 MHz
STOP: ... e e 3.6 GHz
SWEEPTIME: ....................... 500 msec
aB/div: . e e e 2 dB/div
DISPLINE ......... .. ... —4 dBm
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5.3.10 10MHz Frequency Reference Adjustment

e ASSEMBLY ADJUSTED
Frequency reference assembly (WBL-32xxSTD)

e RELATED PERFORMANCE TEST
Frequency readout accuracy and frequency counter marker accuracy

Frequency reference output accuracy

e - DESCRIPTION
Connect the signai cable between the 10MHz terminal of the Frequency Standard unit and the

Frequency Comparator unit. Also, connect the cable between the 10MHz REF OUT terminal at
the rear panel of R3265A/3271A and the Frequency Comparator unit. Adjust the internal
crystal oscillator of the R3265A/3271A.

FREQUENCY STANDARD FREQUENCY COMPARATOR R3265A/3271A
. @,
16 MHz O
. T T T )
BNC CABLE BNC CABLE 10 MHz
REF OUT

Figure 5-14 10 MHz Frequency Reference Adjustment Setup

e EQUIPMENT

Frequency Standard unit: ... .............. TR3110
Frequency comparator (supporting 10MHz, 1x10 -9 signal detection)
Cables:

Two MI-09 cables with BNC (male), 150 cm long

5-47 Jan 20/84



R O AR e L e S

MAINTENANCE MANUAL

5.3 Adjustinent

(47) Press the |RECALLn | and B keys on the sweeper.

(48) Repeat Steps (39) to (41).
{49) Jump to Step (62) for data writing in the EEPROM.
[R3271A only]

(50) Press the following keys in this sequence on the R3271A.

| BAND ro=== BE
H TART
' SELECT ! |Hz | [START) €

» and [3 keys on the sweeper.

(1)

(52) Repeat Steps (39) to (41).

r
IAS ADJ . .
(53) Press the 'L FIX/NAR j key on the R3271A, and adjust the data control so that the entire

frequency characteristics curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).

{54) Press the foliowing keys in this sequence on the R3271A.

LS:TE’EU (LI o]

:—BAND 1 n
!
seLect L=

(55) Press the |Rec:

(56) Repeat Steps (39) to (41).

8| AD.
(57) Press the :L ,:'&?NARJJ: key on the R3271A, and adjust the data control so that the entire

frequency characteristics curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).

(58) Press the following keys in this sequence on the R3271A.
e E oraerd (2] [a]L0e] fore] {svord (2] [e] (0] [o=

(59) and E keys on the sweeper.

(60)

(61) Press the :L ;A,X?N’;%JJ key on the R3271A, and adjust the data control so that the entire

frequency characteristics curve reaches its peak level. If the frequency characteristics
change, repeat Steps (40) and (41).
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[Data writing in the EEPROM]

Caution: The original data is all erased from the EEPROM when data is written in it.
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5.3.9 Calibrator Amplitude Adjustment

e ASSEMBLY ADJUSTED
WBL-32xxSYN (Synthesizer block)

e RELATED PERFORMANCE TEST
Calibration amplitude accuracy

e- DESCRIPTION
The CALOUT amplitude is adjusted for —10.00 dBm measured directly at the front panel

CALOUT jack.
POWER METER SYNTHE BLOCK
~——0
.o i
- - o 00
POWER N-BNC CAL OUT
SENSOR O
R3265A/3271A
Figure 513 Calibrator Amplitude Adjustment Setup
- e EQUIPMENT
Powermeter: . ...........cviiinuennn. HP436A
Power sensor: .............cciiiiiinan. HPB8481A
Adapter
Type N (female) to BNC (male): ....... NJ-BNCP

¢ PROCEDURE

(1) Turn off the POWER switch of the R3265A/3271A, and disconnect the power cord.
Remove the analyzer cover, place the analyzer as shown in Figure 5-13, and fold down
the SYNTHE BLOCK assembly.

(2) Turn on the POWER switch of R3265A/3271A, and warm it up at least 30 minutes before
starting adjustment.

(3) Zero and calibrate the power meter in the Log Display mode. Enter the 25MHz CAL
FACTOR signal of the power sensor to the power meter.

(4) Connect the R3265A/3271A through an N-BNC adapter directly to the CALOUT jack on
the R3265A/3271A front panel.
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(5) Adjust R151 of the SYNTHE block for a — 10.00 dBm reading on the power meter display.
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5.3.10 10MHz Frequency Reference Adjustment

e ASSEMBLY ADJUSTED
o Frequency reference assembly (WBL-32xSTD)

¢ HELATED PERFORMANCE TEST
Frequency readout accuracy and frequency counter marker accuracy
Frequency reference output accuracy

e- DESCRIPTION
Connect the signal cable between the 10MHz terminal of the Frequency Standard unit and the
Frequency Comparator unit. Also, connect the cable between the 10MHz REF QUT terminal at
the rear panel of R3265A/3271A and the Frequency Comparator unit. Adjust the internal
crystal oscillator of the R3265A/3271A.

FREQUENCY STANDARD FREQUENCY COMPARATOR R3265A/3271A
1b MHz O
O ? | i |
BNC CABLE BNC CABLE 10 MHz
_ REF OUT

Figure 5-14 10 MHz Frequency Reference Adjustment Setup

e EQUIPMENT
Frequency Standard unit: . ................ TR3110
Frequency comparator (supporting 10MHz, 1x10 -9 signal detection)
Cables:

Two MI-09 cables with BNC (male), 150 cm long

5-47 Jan 20/94



5.3 Adjustment

¢ PROCEDURE

NOTE

Allow the R3265A/3271A warm up for at least 30 minutes before performing this adjustment.

(1) Conngct the equipment as shown in Figure 5-14.

(2) Set the 10MHz REF of the R3265A/3271A to INT.

Fo=s=== A

Press the FREQ| and set the! 'OMHZREF 1 INT.

{
"""""""""""""" e caad

NOTE

When the 10MHz reference is set to EXT, the crystal oscillator is not operating nor warmed
up. If the reference is set to EXT, set the reference to INT and allow 30 minutes for the
crystal oscillator warm up.

CAL FTm===== 1

— 1 CAL FREQ

{3) Hold down the key and press the key to selact the :L REF '

Then, adjust the data control so that the frequency comparator indicates the value within

+1%x10-8,

(4) Press the key to store the adjusted data.

NOTE

If the adjusted data is within +100 but if it cannot be adjusted, set the data to zero and
directly adjust the 10MHz reference crystal oscillator as follows.

{5) Adjust the data control to set the data to zero, and press the key to store the data.

(6) Turn off the | POWER | switch of the R3265A/3271A, and disconnect the power cord and
signal cables. Remove the analyzer cover, and fold down the WBL-32xxSYN synthesizer
block.
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‘ WBL-32XXSYIN WBL-32XXSTD
SYNTHESIZER BLOCK R3265A/3271A FREQUENCY REF.
l / ASZEMBLY
FREQUENCY ——
STANDARD Q CRT
. S S
10 MH2 10 MHz ADJ
O O
10 MHz
REF OUT

FREQUENCY COMPARATOR

Figure 5-15 10 MHz Reference Cristal Oscillator Adjustment
(7) Connect the equipment as shown in Figure 5-15.

(8) Adjust the 10MHz ADJ control of the WBL-32xSTD unit so that the indicator of frequency
comparator reaches within +1x10-8,

NOTE

Allow the R3265A/3271A warmup for at least 30 minutes before performing this adjustment.

5-49 Jan 20/94



SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 _Adlustment

5.3.11 Frequency Span Adjustment

e ASSEMBLY ADJUSTED
WBL-3265 /0
WBL-3271 /0

e RELATED PERFORMANCE TEST
Frequency span accuracy

o DESCRIPTION
Adjust the frequency span to have an appropriate Span Adjust DAC value of the WBL-3265 /0O
(or WBL-3271 I/O).

BNC CABLE
FREQ 10 MHz
SYNTHESIZED SWEEPER [STD N REF OUT
l |
O @ e
g
R3265A/3271A L
| ADAPTOR
=
SMA CABLE o
Figure 5-16 SPAN Adjustment Setup
e EQUIPMENT
Synthesized sweeper: . .................. TR4515
Adapter:
HTM-554S; .. ...... .. ... ... c.... Type N (male) to SMA (female)
Cables:
AD1002; ... ... e SMA (male), 70 cm long
MI-09; ... BNC {mals), 150 cm iong
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¢ PROCEDURE
(1) Connect the equipment as-shown in Figure 5-16.

(2) Set the TR4515 controls as follows:

CW: e 3.25 GHz
OUTPUTPOWER: ........ ... ... ..... —20 dBm

key on the R3265A/3271A, and set the controis as follows:

(3) Press the

STARTFREQ: ........c0iiiinnnn. 100 MHz
STOPFREQ: ........ . iiiiiininn.. 3.6 GHz
REFLEVEL: .......... . .. —10 dBm
- r===-1 [====== 1
(4) Press the [PEAK| and i g?Na_li J: keys to set thei :é“"g%tj to ON.

- SHIFT

(5) Hold down the | key and press the E key, enter “94284" for password, and select
the MAINTENANCE mode.

(6) Hold down the key and press the
will appear on the CRT screen.

key, and the following software menu

- - - - - ——— -

LIN CENTER
(Ko c J— START SPAN
STOP START
LOG GAIN STOP
LOG SPAN
OFFSET ADJ
"RETURN "RETURN
NOTE

Once the MAINTENANCE mode is selected, each function can be set by software keys only.
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(8)

)

———  pme—m——— 1
|

______ ! keys, and adjust the data control to have the marker
indication of 3.250 GHz *10 MHz.

rFT=>=9 re===3
Set the SYNTHESIZER SWEEPER frequency and the!START! and ! STOP ! frequencies of
control to have the

______ Y
i

______ +

Hold down the
the EEPROM.

Table 5-3 Span Adjustment

R3265A/3271A Marker Indication
TR4515 Frequency .
START Frequency| STOP Frequency MIN MAX
3.25 GHz 100 MHz 3.6 GHz 13.240 GHz 3.260 GHz
7.3 GHz 100 MHz 8.1 GHz 7.280 GHz 7.320 GHz
460 MHz 100 MHz 500 MHz 458 MHz 462 MHz
136 MHz 100 MHz 140 MH2z 135.8 MHz 136.2 MHz
109 MHz 100 MHz 110 MHz 108.95 MHz 109.05 MHz
101.8 MHz 100 MHz 102 MHz 101.79 MHz 101.81 MHz
100.36 MHz 100 MHz 100.4 MHz 100.358 MHz 100.362 MHz
100.018 MHz 100 NiHz 100.02 MHz 100.0179 MHz 100.0181 MHz

[LOG SPAN Adjustment]

.
(10) Press the | RETURN!

""" R r=—=1
1

and |'OCG! keys.

_____ P | |

(11) Press the following keys in this sequence.

r ha)
1 START t

el

G

[1] [Srop ]

{12) Set the synthesized sweeper frequency to 10 MHz.

(14) Set the synthesized sweeper frequency to 900 MHz.

(15) Press the

Fm===-= |
1 LOG GAIN |

900 +10 MHz.
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(13) Press the :l O',;,?Sgr j key and adjust the data control to have the marker frequency of 10

| key and adjust the data control to have the marker frequency of
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{16) Repeat Steps (12) to (15), and adjust the data control so that the marker frequency
comes within the limit defined on Table 5-4.

(17) Set the synthesized sweeper frequency and the ISTARTIand [ STOP ! frequencies of

R3265A/3271A to the values defined on Table 5-4, and repeat Steps (12) to (15).

(18) Hold down the

EEPROM.
Table 5-4 LOG SPAN Adjustment
R3265A/3271A TR4515 Marker Indication
START FREQ. | STOP FREQ. | Adjustment, Frequency MIN MAX
" o LOG OFFSET 10 MHz 9.9 MHz 10.1 MHz
1 1
z z LOG GAIN 900 MHz 890 MHz 910 MHz
LOG OFFSET 20 MHz 19.8 MHz 20.2 MHz
10 MHz 1 GHz

LOG GAIN 900 MHz 890 MHz 310 MHz
LOG OFFSET | 200 MHz 198 MHz 202 MHz

100 MHz 1 GHz ,
LOG GAIN 900 MHz 890 MHz 910 MHz
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5.3.12 Sample Synthesizer Adjustment

® ASSEMBLY ADJUSTED

Synthesizer block (WBL-32xxSYN)

e RELATED PERFORMANCE TEST
There is no related performance test.

e - DESCRIPTION

The doubler of the sample synthesizer must be adjusted using the variable resistor to suppress

spurious.
R3265A/3271A
UPPER
/ T N
: TR4173
REAR ] [:: FRONT
\./J\N\a
LOWER O
) J1 > INPUT
\ O Q
R529
15 SMA CABLE J
Note) The R529 adjusting hole is covered with the aluminum tape.
Remove the tape and adjust the R528.
Figure 5-17 Sampler Synthe Adjustment
¢ EQUIPMENT
Spectrum analyzer: . .................... TR4173
Cable:

AD1002; . ........ . ... SMA (male), 70 cm long

e PROCEDURE

(1) Remove the cover from the system.

(2) Remove three screws from the synthesizer board.

(3) Unplug the SMA connector from J1.
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(4) Connect the SMA cable between J1 and TR4173 (see Figure 5-17).

(5) Turn on the POWER switch of R3265A/3271A, and set the controls as follows:

CENTERFREQ: ........ .ttt iarennannas 40 MHz
SPAN: .t e e 10 MHz

(6) Set the TR4173 controls as follows:
0] 3985 MHz
SPAN: L e i e et 10 MHz
REF: i ittt ii e tettntanaasanaennanannnns —20 dBm
RBW: . e e e e 10 kHz
VBW: L ittt e e e 300 kHz

(7) Make sure that the carrier exists at the center of TR7143 waveforms, and adjust the R529
so that the side signal amplitude is §5 dBc or more.

(8) Unplug the SMA cable from J1, and plug the original cable.

'
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5.3.13 EXT Mixer Adjustment

e ASSEMBLY ADJUSTED
RF /0 assembly (BLL-017508x01/x02)

o RELATED PERFORMANCE TEST
There is no related performance test.

e: DESCRIPTION
Enter the 421.42MHz signals of the IF frequency of external (EXT) mixer to the first Lo OUT

terminal, and adjust the BAND GAIN control of the EXT mixer tand.

POEWR METER

R3265A/3271A
TR4515
& T
? o] ©
20 dB PAD
T q
%@T POWER SENSOR
SMA CABLE LOW-PASS-FILTER
Figure 5-18 Frequency Response Adjustment (2) Setup
e EQUIPMENT
Synthesized sweeper: . .................. TR4515
Powermeter: . ...............c0uiuun.. HP436A
Power Sensor: . ... ....... ..., HP8485A or HPB8481A
2GHz low-pass filter: ... ....... .. .. ...... DEE-001172-1
20dBPAD: ... ... DEE-000480-1
Adapter:
HRM-501; . ... ... .. .. ... ... ... ... SMA (fernale) to SMA (female)
Cable:
AD1002; . ... . ... ... SMA (male)
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e PROCEDURE

(1) Zero and calibrate the power meter. Rotate and adjust the CAL FACTOR control to set
the 421MHz calibration factor of the power sensor.

(2) Connect the equipment as illustrated in Figure 5-18. However, connect the low-pass filter
output to the power sensor.

(3) Press the | key of the TR4515, and set the controls as follows:

CW. e e e 421.42 MHz
POWER LEVEL: ... ittt ittt it i it enns —5dBm

(4) Adjust the POWER LEVEL of the TR4515 so that the power meter indicates —5 dBm.

(5) Connect the low-pass filter output to the 20dB PAD, and connect to the 1st Lo OQUT
termina! of the R3265A/3271A.

(6) Press the

| and

(7) Hold down the [SHFT|  key and press tE key on the R3265A/3271A. When the
"Please input passwordll" message appears, enter “94284" for the password. Then,

-
‘ MIX 1e
key.

(8) Press the following keys and adjust the DATA control so that the signals appear on a
ach wii“*-'ﬂ dB from the top of the screen.

!whwval line on th crer--'“"wt
[ T
'SELEC_T' L.GAN | ' ‘E&":'J

[Data writing in EEPROM]

Caution: The original all erased from the EEPROM w

en_data is written in it.

(9) Hold down the 7 key and press the MARKER key on the R3265A/3271A, and

wait for apf:md:;{ely 10 seconds. The data will be written in the EEPROM.
1 RETU ]
i ]

(10) Press the ' ! key twice.
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ADVANTEST product is warranted against defects in material and workmanship for a period
of one vear from the date of delivery to original buver.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance hy huver. unauthorized modification or misuse. accident or abnormal conditions
of operations.

No other warranty is cxpressed or implied.  ADVANTEST specifically disclaims the
implied warranties of merchantaoility and fitness for a particular purpose.

ADVANTEST shail not he liable for anv special incidental or consequential damages,
whether in contract. tort or otherwise.

Any and all warranties are revoked if the product is removed from the country in which it
was originally purchased.

SERVICE

During the warranty period. ADVANTEST will. at its option, either repair or replace
products which prove to be defective.

When trouble occurs, buver should contact his local supplier or ADVANTEST giving full
details of the problem and the model name and serial number.

For the products returned to ADVANTEST for warranty service. buver shall prepay
shipping and transportation charges to ADVANTEST and ADVANTEST shall pay shipping
and transportation charges to return the product to buver. However. buver shall pay all
charges. duties, and taxes incurred in his country for products returned from ADVANTEST.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be throughly inspected immediately upon original derivervy to buyer.
All material in the container should be checked against the enclosed packing list or the
instruction manual alternatively., ADVANTEST will not be responsible for shortage unless
notified immediately. ,

If the product is damaged tm any wav. a claim should be filed by the buyer with carrier
immediately. (To obtain a quotation to repair shipment damage. contact ADVANTEST or the
local supphert Final claim and negotiations with the carrier must be completed by buver.

SALES & SUPPORT OFFICES

Advantest  \merica, Inc. Advantest (Singapore)  Pte. Ltd.
300 knightsbridge Parkwav Suite 200. Lincolnshire, 150 Beach Road. =01-00
1L 66069 U.S.A. Gateway West singapore 0718
Phone  {708)634-2552 Phone  (63)299-4268
FFacsimile (708)634-2872 Facsimile (65)299-4226
Advantest UK Limited Advantest Giga S.A.
CI Tower. st. Georges Square. High Street, 5. Av du Quebec Z.A. de Courtaboeuf
New Malden Surrev. KT3 {HH The United Kingdom B.P.203-91941 Les Ulis Cedex. France
Phone 10813361606 Phone  (331)6918-2500
Facsimile (081)336-1657 Facsimile (331)6982-9224

WANTEST.

ADVANTEST CORPORATION

ShINUKU-NG Baiaing. 4- 1. Nishi-Shiniuku 2-chome. Shinuku-ku. Tokyo 1 63-08. JARPAN
Phonet03!3342-7500 Facsimile (03)3342-7410 Teex232-4914 ADVAN J





