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Table of Power Cable options

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

Plug Configuration Standards EZEIEZEétEOlor ?g:i§2§r§u5223§
L JIS: Japan 125V at 7A Straight: A01402
Law on Electrical Appliances Black (Standard)
2m (6ft)
Angled: 401412
2 UL: United States of America | 125V at 7A Straight: A01403
CSA: Canada Black (Option 95)
Z2m (6ft)
Angled;  AO1413
3 CEE: Europe 250V at 6A Straight: A01404
VDE: Germany Gray {Option 96)
OVE:  Austria Zm {(6ft)
SEMK(: Sweden Angled:  AQl4la
DEMKO: Denmark
KEMA: Holland
FIMKO: Finland
NEMKQ: Norway
CEBEC: Belgium

4 SEV: Switzerland 250V at 6A Straight: A01405
Gray (Option 97)
2m (6ft)

Angled:  AQl415

5 SAA: Australia, New Zealand 250V at 6A Straight: AQ1406
Gray (Option 98)
Zm (6ft)

Angled: ———

6 BS: United Kingdom 250V at 6A Straight: A01407
Black (Option 99)
2m (6ft)

Angled:  AD1417

Apr 1/96 Plug-1*
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1. INTRODUCTION

1. INTRODUCTION

This chapter briefly describes the ADVANTEST R3265/3271 Spectrum Analyzer and describes set up

procedures and operating conditions for the analyzer. Be sure to read this chapter before using the
- anaiyzer.
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1.1 Qutline of the Analyzer

1.1 Outline of the Analyzer

The R3266/3271 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:

Frequency range: 100 Hz to 8.0 GHz (R3265)

Display range: 95 dB

100 Hz to 26.5 GHz (R3271)

fnput range: -140 dBm to + 30 dBm (R3265)
-135 dBm to + 30 dBm (R3271)

Dynamic range
Signal to Distortion

Harmonic : 500 MHz< f < 800 MHz ;
800 MHz= f < 1.0GHz ;
1.0 GHz to 3.6GHz ;
> 3.5GHz

Frequency range : 100 Hz to 8.0 GHz (R3265P)
100 Hz to 26.5 GHz (R3271P)

96dB
101dB

104dB

112dB (R3265P)
110dB (R3271P)

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.

In the option, there are delay sweep (option 71), a built-in controller (option 15), and GPIB command

extension (option 73) .

Refer to Instruction Manual of the separate volume for the usage of option 15 or option 73.

Jun 25/93
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The analyzer provides the following additional features:

the ability to sweep over a wide frequency range: from 100 Hz to 26.5 GHz (for the R3271) or
from 100 Hz to 8 GHz (for the R3265). 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 50u s. This is useful
for analyzing wave bursts and modulation.

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

1-3 Jun 25/93
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1.1 Qutline of the Analyzer

1.2 Before You Use the Analyzer

Before you use the analyzer, check it and its accessories as described below. Make sure your power
source conforms to the specifications in section 1.2.2 and that operating conditions are as specified in
section 1.2.3.

1.2.1 Checking Accessories

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

number.)
Table 1-1 Accessories
Part Name Specification Quantity Remarks
Type Code Stock No. R3265/3271 | R3365/3371
Power cable | A01412 DCB-DD3130 %01 1 1
Input cable MI-09 DCB-FF0392 1 2
MC-61 DCB-FF0383 1 1
N-BNC JUG-201ANV JCF-AFQQ1E X Q3 1 2
conversion
adapter
Power fuse |218086.3 DFT-AABR3A 2 2
Memory card | MAC1101BAB | SEE-MAC1101BAB 1 1
Instruction - JR3265/3271SERIES 1 1 Japanese
manual version
- ER3265/3271SERIES English
version
Quick guide - JR3265/3271(Q) 1 1 Japanese
version
- ER3265/3271(Q) English
version
1-4 Jun 25/93
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1.1 Qutline of 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 range.

Table 1-2 Power Supply Specifications

Input voltage 90Vito 132V 198 Vio 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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1.1 Quiline of the Analyzer

(3) Checking the Power Cable
The standard power cable plug has three pins. For
twa-pin outlets, use a two-pin adapter and ground
either the adapter’s grounding lead or the
grounding terminal on the analyzer’s rear panel.

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

1-6

2-pin adapter
AD9034

Ground pin
3-pin plug of
power cable

To be connected
to ground.

{a) Power plug

Widths of right and left
‘blades {pins) are different.

{b) _Adapter A09034

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

Figure 1-2 Power Cable Plug and
Adapter
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1.1 Qutline of the Analyzer

1.2.3 Operating Conditions

(10

(2)

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

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

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 . @
. Y ° . "'

' Corrosive
.- gas

o
WA it i i il it gl u

Vibration

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

=)

Noise
ﬂ source
[ Jo

)}
CI_ine filter

—al[—-—-—-—*

Figure 1-3 Operating Conditions
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1.1 Qutline of 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, toluene, or acetone.

(3) Transporting the Analyzer

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

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

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

@ Power switch :  Supplies or cuts power.
@ Memory card insertion slot
@ Eject button :  Ejects the memory card.
@ DRIVE lamp 1 lights while the memory card is operating.
® IstLo OUT connector :  The output connector of the first block oscillator; connects to an
external mixer. (This connector is not used in the R3265.)
INTENSITY knob 1 Adjusts the CRT brightness.
@ PHONE terminal . An 8Q earphone jack for use with the receiver function. The
analyzer alsc has an internal speaker.
PROBE POWER . Power source for accessories such as an active probe.
The output current is £ 150 mA or below.
PROBE 1 :NC
POWER 2 : GND
3 :-15V
4 : +15V
CAL OUT connector : Produces a -10 dB 25 MHz signal for automatic level calibration.
INPUT connector ¢ N-type input connector.
(The R3271 has an SMA to N-type adapter.)
CRT display : Displays waveforms and measurement data.
Softkey menu
display section :  Displays up to seven items.
® Softkeys : Selects items from the softkey menu.

2-2 Jun 25/92



R3265 / 3271
SPECTRUNM ANALYZER
INSTRUCTION MANUAL

2.1 Front Panel

® 8 ®& © @

@

MAIN FUNCTIONS

CENTER FREQUENCY key : Lets you input the center frequency.

FREQUENCY SPAN key 1 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 1 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 1 Selects trigger, detector, sweep, display line, or
tracing menus.

SWEEP lamp 1 Lights while a sweep is in progress.

TRACE Section

A key
1 These keys control trace memory.

B key The LEDs light in every mode except VIEW and
BLANK.

NORM key 1 Lets you quickly normalize the display level.
GPIB Section

LCL {LOCAL} key : Releases external contral.

REMOTE lamp . Lights while the anaiyzer is remotely controlled.

ADRS key ¢ Lets you assign a GPIB address to the analyzer.
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User-Defined Section

USER key : The function of this key can be defined by 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 1 Initializes the analyzer.

LAST S key 1 Resets the analyzer to the settings it had just before

the PRESET key was pressed.

MARKER Section

ON key . Displays a marker for reading waveform data.

MULTI MKR . Displays up to eight markers.

PEAK key :  Shifts the marker to the waveform peak.

MKR —(marker to) key :  Saves the current marker values for use by other
funciions.

OFF key :  Deletes the marker.
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DATA Section

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

point key (.) for data input.

Back Space 1 Corrects input data.

Unit keys :  Selects a unit and enters the set value.

CAL 1 Calibrates the instrument.

PLOT :  Prepares the analyzer for printing to an external
plotter

LABEL . Creates a label for on-screen display.

MEM CD :  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. :

M W . Sels up a measurement window to limit peak
searches or the sweep.

ENTER :  Enters numerical data.
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2.2 Rear Panel

The rear panel contains the following items (refer to Figure 2-2).

O
@

SERIAL VO (opticnal)

GPIB connector

Controller output terminal (optional)

X, 2V/inGHz output terminal

Y output terminal

Z output terminal

COMP VIDEQ

External trigger

Gated sweep control terminal

10 MMz Frequency Reference
input/output terminal

For future accessories.

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

For future accesscries.

Qutputs voltage in proportion to the sweep.
Qutput voltage: approx. -5V to +5V, or2 vV per
GHz of tuning frequency.

Output impedance: approx. 1 k).

Qutputs video signals in proportion to the trace
vertical deflection.

Qutput voltage: approx. 0 Vto 2 V.

Output impedance: approx. 2204

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.)

Outputs to an external CRT display and VIDEQ
printer,

Output impedance: approx. 75Q {contains a
1VP-P composite signal).

Receives an external triggering signal.

Receives a signal that stops sweep and
measurement at TTL Low level, and executes
sweep and measurement at TTL High level.

Outputs or receives a 10 MHz reference
frequency signal.

Output: approx. 0 dBm

Input: approx. =5 dBmto +5dBm.
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®@ ® 8 6 & ®

21.4 MHz IF QUT

421.4 MHz IF OQUT

PARALLEL 1/Q (optional)
Warning Label

Installed options label
Warning Label

Cooling fan

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 pulsed
Mmeasurements.
Output impedance: approx. 500.

For future accessories.

AC power connector and fuse

Grounding terminal

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

This chapter explains the basic operations of the analyzer.
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3.1 Panel Keys and Softkeys
reT-TT==T==m bt |
Use the | panelkeys | and i softkeys i to select the functions you want to use.
1 1
e e = .

Note the following points regarding these keys.

panel keys

(1) Panel keys

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

MULTI MKR
BHIFT || ON | to set the multi marker.

(2) Softkeys

Some softkeys have selections that toggle every time the key is
pressed.
The current selection appears in reverse video.
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(3) Entering Data

Data can be entered in three ways.

| ”“?Lmzm
/ ﬁh =
== ul-ll’jW,

Display resolution
Setting by step size. which can be varied
continuously.
Numeric sefting with
the numeric keys and
unit key.

3-3
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3.2 Display

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

Function in’ which data can be modified
{Active area)

RF attenuator
Reference level

Date Menu

/ / Trace display
/ / L 2w
Tue ¥ar 24 83:98:31 1982 MQR 1/2

REF -18.8 dBn ATT 18 db 4 vier B blank

12dB/

MARKER

23,0008 MHz
-13.13 dBm |

MER P
25.0008 MEz > o — Frequency and level

at the marker point

CENTER 25.% MHz SPAN 208.¢ kHz

AN

Center frequency Frequency span

Sweep time

Video bandwidth

Resolution bandwidth

Figure 3-1 Display
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3.3 Basic Measurement Techniques

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

R3265/3271
puT
O
ouT 1K
Q
430MH2 ? ™
-12d8a / N-BNC
M1-09 conversion adapter
Figure 3-2 Wiring
i Proceed as iollows:
Yo Jan 22 1304508 1990 @ Turn the power switch ON.
REF . % dBn ATT 5@ dB Awrite 3hlak
LU : ) The analyzer runs a self check.
@ Press the key to
PRESET

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

@ Connect the analyzer to the signal
CENTIR 13.230 G SEAN 26,30 52 source (the oscillator in this
example) as shown in Figure 3-2.

Figure 3-3 [nitial Screen (R3271)

WARNING

Do not exceed the maximum input level:
© Maximum input level: +30 dBm
DC couple: 0V
An input level exceeding these values will damage the analyzer’s input mixer section and
will require costly repairs. If there is a possibiiity that the input signal level may exceed the
analyzer's maximum level, use an external attenuator 1o lower the signal level sufficiently.
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Tue ar 24 ¥:13:47 1980 CROER @ Press | CENTERFREQ
REF 0.¢ dBa 81T 18 d8 Aview B blak
tdp/ : : : .
N SRS SR S AU b then press
[ LTRSS S FREQ OFS
430 MHz ‘ : : i d Wm 4 3 0 NMHz .
H{-
- The signal appears ai the center of
the screen as shown in Figure 3-4.
MIX BT
RET
3 WHz
YBE
18z o o
S¥P ' : i
38 ms L -
CENTER 430 WHz SEAN 1,86 iz

Figure 3-4 Setting the center frequency

Toe Mar 24 §5:00:14 1992 CENTER ® Press FREQ SPAN | and
REF 8.0 dBa ATT 190 d8 Aview B_blank
1948/ : — : .
cewesR . : FREQGFS usethe | | | key to adjust the
323008 HRe e L waveform for easy viewing.
WARE " W if the center frequency shifts off-
TN B i et screen, press | CENTER FREQ
e A\ e mm and use the knob to adjust the
e N\ R signal’s position
s ICE.\'IER 13.100 M}‘.TZ . SPAN 500 kHz
Figure 3-5 Setting the span
NOTE

When you modify the frequency span, the signal may shift from the screen center.
In general, if you know the frequency of interest, use the numeric keypad to enter the
frequency so that the waveform will not shift from the screen center when you set the span.
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Toe Mar 24 89:13:30 1992 MR 172
REF #.8 dBa ATT 110 dB 3_view B_blank
19d8/ :

Rz
MARKER -
‘ 432, 1046 iz | |
d 3 ¢

4 MR

weoor
£32.1848

O

ioSIe TR
ol
IS
[
L

T L

g | :
CENTER 132 WHe SPAN 30 kHz

rigure 3-6 Peak Marker

NOTE

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

making measurements.

® Press PEAK | . A marker

appears at the waveform’s peak.
The frequency and the level at the
marker position appear in the upper
right carner of the screen.

To remove the marker, press

OFF |.

3-7*
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4. MEASUREMENT EXAMPLES

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

level, which is +30 dBm.

Feed signal
source

ouUT

g <> |0

CAUTION

R3265/3271

C) INFUT

©

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

< + 30dBmn

)]
i«— Attenuator
11_|

4-1
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4.1 Measuring Frequencies

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

(1) Measuring Frequency With a Normal Marker

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

O Press | CENTER FREQ 2 0 0 MHz

@ Press| FREQSPAN 1 0 0 MHz

@ Press | PEAK

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

Tue Mar 24 99:27:32 192 MR 172
REF &.% dBp ATT 19 ¢B A_viev B_blank
thds/ : _ —
I o YARKER
- S, ;1:3@91 :Hz ‘‘‘‘‘‘ o)
i : -iv Bn
208.1 MHz e : Ty LuR
RE¥
-1 MHz
VBEF
1 WHz
S¥P i : :
8 ps | . — -
CENTER 299.0 MHz SPAN 108.8 MHz

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

— Measurement Accuracy

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

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

{2) Measuring Frequency in Frequency 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 {ollowing cases:
® Span > 1 GHz
e The difference between the marker point and the signal levei 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

@ Press! COUNTER |} CNTRES | to setthe measurement frequency resclution to
: o 10Hz ! 10Hz

@ Set FREQ CNTin | FREQCNT

| . This selects frequency counter mode.
1 /MKRCNT |
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MER
208.0890L HHz

MKR CQUNTER
20¢.00081 MHz
-12.84 dBn

§ H
CENTER 2¢

? MHz

SPAN 100.2 WHz

Figure 4-2 Measuring Frequency in Frequency Counter Mode

— Measurement Accuracy

SPECTRUM ANALYZER
INSTRUCTION MANUAL
4.1 Measuring Frequencies
The marker frequency is
Tue Mar 24 99:30:36 1992 COUNTER K A
R%i s.a dBo ATT 19 dB & view B_blank dispiayed with 10Hz
1648

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.

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

Frequency Band

N: Mixer Degree

R3285 0to 8 GHz N=1
R3271 0 to 7.5 GHz N =1
7.4 GHz to 15.4 GHz N=2
15.2 GHz 10 23.3 GHz N=3
23 GHz t0 26.5 GHz N=4

(3)

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

Measuring Frequency in Marker Counter Mode

less and the frequency counter cannot be used.

Feb 28/92
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4.1 Measuring Freguencies

r N
@ Press! FREQ CNT/ || MKR CNT | to set the counter mode to marker counter mode.

. MKR CNT |
AP U -
| e i
@ Press| CPL {! SWP y and specify 1 MHz | to increase the sweep time to
" ! 1 MHz.
e e e A

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

Tue Mar 24 89:32:14 1992 A4 12
REF 8.0 dBa ATT 16 dB A view B_blank
19dB/ ‘ - - - : WRIE
MXR COUNTER A
200.84636 MHz !
MER =11.89 dBa
280.0463
RB¥
i Mz
VBY
1 MHz
1.8 : : : : -
CENTER 20@.F MHz SPAN 199,80 MHz

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 AUTQO)
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4.2 Measuring AM Signal Modulation Frequencies and Modulation Indexes

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

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

m(%)}=2 Egg/Eg X 100

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

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

4.2 Measuring AM Signal Modulation Frequencies and Modulation Indexes

Emax - Emin
n(¥)= —————x 100
Emax + Emin
(a) AM signal viewed
by time domain

Ee
Esa
2Ess
ni¥)= 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 Frequencies and High

Modulation Indexes

Procedure

@ Display the signal to be measured and match its peak to the reference level. {In this

example the carrier frequency is 903 MHz.)

Press | CENTER FREQ 9 0 3 MHz

Press { FREQ SPAN 2 0 MHz

Press REF LEVEL

REF level.

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

Feb 28/82
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4.2 Measuring AM Signal Modulation Frequencies and Modulation indexes

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

Press | CPL

RBW ! 1
1
]

U =
Set the trace detection mode to SAMPLE.
r=——====-"= T arTT T s A
Press | menu j;  TRACE )} SAMPLE |
! DET i I
b o o ————— o b s im e ————— _I

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

Set the trigger mode to VIDEQ.

Press | menu |} TRIGGER
1
1

Press | CPL

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

Press | PEAK ON

.
Press| 1/AMKR | to seiect 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 [evel Emax.

.
NORMAL

Press| ON |;
b MKR

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.
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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 16:35:35 1992 DELTL ! Tue Mar 24 16:36:48 1992 PEX 142
REF 169.4 ¥ ATT 19 dB Avier B blark iEe %E‘M oy 4TT 18 dB Avier B blak
LIx 11 ~ T AT MRNAL ;
4 MER HKR
3,399 msp 6.843 ngq/
R o

T O b o 1T kiz

VB : Do YVAWR| VEF :

L8 KHZ b b st o e MIE Hy T L R N S 6843 B5 | \pe

i o 1.008 al Sﬁt [ : 28.99 p¥: °

s :
; CENTER 983000000 MHz SPAN 1 Hz CENTER 983.08080% WHz SPAN ¢ Hz

Figure 4-5 Modulation Frequency of the AM Figure 4-6 AM Modulation index
Signal
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4.2 Measuring AM Signal Modulation Fregquencies and Modulation indexes

422 Measuring AM Signals With High Modulation Frequencies and Small
Modulation Indexes

Procedure

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

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

@ Set the center frequency to the carrier frequency.

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

@ Set the marker at the carrier peak.

Press | PEAK

@ Place the delta marker on the modulation signal peak and write down Egg — E¢.

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

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

fm = Delta marker frequency

Ecp—E-+6

m=log-1 50

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 1982 DELTA

REF -8.5 dBe ATT 16 dB A_view B_bl ank
1448/ : ‘ Wl -
£ WARKER | N
5w iéagﬂﬁ __________________ fm=2.97 KHz
300 kHgk -t S Esg-Ec=40.34 dB
RN MR
e
14 4R
o/
H/-

WW‘W&M g

CENTER 9¢3.00000 WHz SPAN 20,80 kHz

Figure 4-7 AM Signal With a High Modulation Frequency
and a Small Modulation Index
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Figure 4-8 Side Band Level: Relationship Between the
Carrier Level (Egg — Ec) and the Modulation
Index m (%)
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4.3 Measuring FM Signals

4.3 Measuring FM Signals

Common FM wave measurements include the
following:
& the carrier frequency fc
the modulated wave frequency fm
the frequency shift Afyeax
the modulation index m
the occupied frequency bandwidth.

The FM moduiation index m can be expressed as
Afpeak /fm. The modulation index m or frequency shift
Afpeax 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 (g). This
corresponds to the third peak in Figure 4-9 (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 4-3 (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 along the
frequency axis and determine the modulation frequency
from the frequency of the side band.

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

4-11

50kHz/div,

¥ Carrier

fo=50kHz m=5.86
Afoear= fmxXm = 112kHz

(a) FM wave spectrum

I.OJ‘

0. 84

0. 44

2.404  8.653° 14.93
5.520  11.79

(b) Carrier amplitude
change against
the modulation index

Waveform on
the CRT display

WANA
N

TT characteristics
I
il

FM wave spectrum

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

Figure 4-3 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 | REFLEVEL 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 || TRIGGER
1
1

Press{ CPL || SWP
I
I

Set the marker at the demodulated wave peak.

Press| Peak
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4.3 Measuring FM Signals

@ Set the delta marker on the adjacent peak.

Press| ON |} AMKR | and use the data knob to positicn the delta marker.
k
]

S -
o —————— A
Set | 1/AMKR | to ON to obtain the modulation frequency fm.
' ON/OFF !
-
Note: fm= ——
T(s)
Toe Mar 24 16:46:20 1990 MR /2
REF -7.1 dBn &TT 14 da 4_view B olank
1045/ . S i
4 ¥ER :
3.370 mggi fm=300.4 Hz
f i
RE¥ : i : : - : Mf
\%z " P : 292/3 -"‘ER- ..................
- S S R SR RN . H .
S#P L : IRT dgi NET M
10 ms - : - -
CENTER 993, 800060 WHz SPI% D Hz

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

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 | CENTERFREQ | 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.

Press ON

and use the data knob to position the deita marker.

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

Tue Mar 24 16:33:37 1992 DELTA

REF €.9 dBm ATI 18 dB A_view B blank
1045/ —— : .

: : : 4 MARKER
4 MKR o : -11.88 dB

3,16 KHgootote

IR
sip

ET ] T e — f
(EXTER 983,00060 ¥z SPak 18.400 kHz

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

4.3.3 Measuring FM Signal Peak Shifts (4 fpeak)

Procedure

@

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

Press | CPL |} RBW i and use the step key to adjust the resolution
1 | bandwidth.

Center 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 freqguency span.

From the waveform, determine Afpeak 10 pezk @and M using the fellowing formulas:

1
Dfpeak= 5 Ofpeak 1o peak

o= JAN
fm

1248/

4 MKR :

®  When Afpeqx is small:
Tue Mar 24 16:50:09 1992 DELTA

REF 4.0 dBm ATT 1¢ dB A_vier B_bluak In this example, Afpea to peak

4 usRER | NRAL = {delta marker frequency)/2

2.50 kHz
g.00 dB | g =2.26kHz

TaY fpeak= % Afpeak 10 peak =1,13kHz

CENTER 8135 WMz SPAN 20.82 kHz

Figure 4-12 FM Signal With Small A fpeak
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&  When f,. is large:
Toe Mer 24 16:36:42 1992 DELTA T peak ¢
TEEB?“’ dBe ATT 10 dB A_vies B_blank _ In this example, fpeak 1o peak
T NORHAL -
‘ "4“5?"555 s = (delta marker frequency)/2
4 MER i ?.26 dB =1374kHz
......... 1 _
i
RB“ N 0000 |
18 Kbz L. -
\‘EW preaaenpeiee . (1 URTRER WS TR
17 kiz
SER R C
g |
CENTER $15.800 MHz SPAN 1.004 WHz

Figure 4-13 FM Signal With Large A fpeax

4.3.4 Measuring Small FM Modulation Indexes

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

.. 2Esg Egpg : 1st side band level
m= Ec Eg : 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 | and use the data knob to adjust the center frequency.

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

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

@ Write down the carrier frequency fc (from the center frequency indicator) and the carrier
level Ec (from the reference level indicator). {(See Figure 4-14.)

@ Move the delta marker to the first side band and write down the frequency fgg and level
" Egp {from the delta marker indicator).

Press | Peak ON

. AMKR | and use the data knob to position the delta
! i marker on the first side band. {See Figure 4-
e 4 15)
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4.3 Measuring FM Signals

@ Calculate the FM modulation index m using the following formula:

m= 2)(5%8—- =log- E.SE'_ECi.G.
cC

20

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

fm = 1fSB - fc1

© Calculate the frequency shift fheak using the following formula:

A fpeak = m X fm

Tue Mar 24 17:01:23:1992
REF -7.7 dBz ATT 10 dB 4_vier B_blank:
1048/
RARKE A
903, 80618 WAz !
CERTER S5 dae | e
993.0604 d =
RE¥ S L
VBF Lo : : [
SWP i
89 15

CENTER 983, 00488 WHz

SPAN 10,48 kHz

Toe Har 24 17:02:03 1992 DELTA
§E§5;7.7 dim ATT {8 dB Avier B_hlank
¢ warcer | MU
3,13 knz | B
. G | e
3.13 &z Fa N
)“
REY
300 iz
YBY
200 Hz
skp
3

s
CENTER 903.88000 W4z

SPAN 18,08 kHz

Figure 4-14 FM Signal f; and E¢

4-17

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

The spectrum analyzer can analyze pulse-modulated waveforms and display the higher harmonics and
dominant wave contained in the waveform. As shown in Figure 4-16 (&) and (b), converting the time-

axis view of a pulse-modulated wave into the frequency-axis view gives a spectrum distribution having

an envelope centered at the carrier Fc.

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

Pulse width {(z}
Carrier frequency (fc)
Peak power (Ppeak)
Average power (Pave)

Pulse repetition frequency (PRF)

PRF

(a) Displayed on time axis

?ﬂain lobe

Side lobe | Side robe

g
il i l.h I
| fo “l
A
Side lobe side lobe

fe-1/+¢ fe+l/z

{b) Displayed on the frequency axis

Figure 4-16 Pulse-mcdulated Signal

CAUTION

Since the analyzer's mixer input level is -10 dBm, set the input attenuator so that
Ppeak= —10 dBm. To prevent mixer saturation, lower the input attenuator by 10 dB intervals
starting at 50 dB, and find the minimum attenuator value that does not lower the signal level,

The analyzer's maximum allowable input level is +30 dBm and 0 VDC when the input
attenuater 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.

4-—18
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4.4 Measuring Pulse-modulated Signals

(1) Pulse width (z)

The pulse width 7 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.

Puilse repetition frequency (PRF) X 1.7 = Resolution bandwidth = 0.1/

(2) Carrier frequency (Fg)

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

(3) Peak power (Ppeak)

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

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

Under this condition, the relationship between the actual peak power Ppegx (dBm) and the
indicated amplitude P'yeac (dBm) can be expressed as follows: '

Poeak = P peak — @ (dB) a: Pulse attenuation factor
a (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 repetition frequency (Hz)
7. Pulse width(s)
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4.5 Measuring Occupied Bandwidths (OBW)

The analyzer's OBW feature lets you calculate the occupied bandwidth of trace A for testing
communications equipment. You enter a percentage, and the analyzer marks the frequency range that
percentage of the signal lies in. The percentage is the ratio of the occupied bandwidth to the entire

power spectrum, and can be set from 10.0% to 99.8%. The initial value is 99%.

NOTE

the occupied bandwidth.

1. To reduce calculation errors, adjust the reference level and span so that the signal’s
amplitude is above 50 dB and the span is about three times the occupied bandwidth.

2. To minimize 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
detection mode to SAMPLE to minimize errors. ‘

(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 below 3% of the occupied bandwidth.

| i al
Press A | WRITE |
i A |
-
Press | CENTER FREQ 9 0 2 MHz
Press FREQ SPAN 5 4] kHz
Press | CPL | [Data Setting].
Fe=——————— A
Press | RBW o3 0 0 Hz
t :
S — -
@ Set the Trace detection mode to SAMPLE.
Fro——esm———— ap=To-————== ]
Press |wmenu {}  TRACE It SAMPLE .
i DET !
i — B e ] -

@ Measure the cccupied bandwidth.

Press

UTIL

BHFT

3

4-20
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4.5 Measuring Occupied Bandwidths (OBW)

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

REF 2.1 dBn

1848/

CBH %
89.0 &

ATT 29 4B Avier B_blank

Fed Mar 23 131331 1992 (THL 12

B
5.36 LHz

NERT MBS

§PAN 5.9 kHz

Figure 4-17 Measuring the OBW

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

Press

Press

UTIL

PoHIFT

3

4-21

to display the occupied bandwidth.

to set the ratio to 80%.
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4.5 Measuring Gccupied Bandwidths (OBW)}

(2) How the Analyzer Calculates the Occupied Bandwidth

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

701 Va2 .
P W] =3 R (R: Input impedance)
n=1

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:

X

2

0.005P=3 V?” (When the ratio is 99.0%)
n=1

The following expression is satisfied if the sum of the powers over the interval from the screen
left end to the Yth point is 89.5% of the total power P:

M <

0.995P = YF?—E (When the ratio is 99.0%)

n

n=1

Since the occupied bandwidth is the portion of the band from .005P to .995P, 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] = Lsee%g_xz (Fspan: Frequency span)

4.29 Feb 28/92



R3265 /3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.6 Measuring Adjacent Channe{ Leak Power (ADJ}

4.6 Measuring Adjacent Channel Leak Power (ADJ)

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

) oo Emm———— A FEmmE=Em_=———— il

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

measurements: | : : 1

S Uy - L o o v ——— -1

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

dispiays the result as a graph.

NOTE

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

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

3. [f 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 302 MHz, a
frequency span of 80 kHz, and an RBW of 100 Hz.)
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4.6 Measuring Adjacent Channel Leak Power (ADJ)

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

O | l
Press A I WRITE |
A
4
Press | CENTER FREQ 9 0 2 MHz
Press| FREQSPAN 5 0 kHz
FEEmm——————— -
Press| CPL |} RBW o 0 0 Hz
| |
L s ]
Press{ REFLEVEL and use the knob to move the signal into the vicinity of REF.

@ Set the Trace detection mode to SAMPLE.

Press | menu

(a) Using |

Set the marker to the frequency of the specified channel.

Press MARKER ON 9 0 2 MHz

(a-2) Select the adjacent channel leak power mode and set the specified bandwidth and
channel spacing.
UTIL
Fe————————— bl
Press | SHIFT || 3 |' ADJSETUP ! to select CH SP.
' CHSP/BS !
e e = -
Press 1 2 . 5 kHz |,
| A
Press | ADISETUP | io select BS,and press| & 5 kHz |.
| CHSP/BS |
4-24 Feb 28/32
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4.6 Measuring Adjacent Channel Leak Power (ADJ)

Measure the adjacent channel leak power.

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.

,_
1 |
This caiculation repeats every time ! ADJ I is pressed.
! POINT i
e ———— -4
Fed Mar 25 13:12:29 1992 UTIL 172
REF 3.1 dBa 417 28 dB 4vier Bblak
1448/ -
407 (LP,LOR) £
ADT B R
- il
A S s 9 s
b : [Nl
REE i
Tz oo
LBl |
i kHz !
310 ps - -
EXTER $20. %000 WHz PN 52.9 Kz

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

NOTE

Before using ADJ POINT, set the marker to the frequency of the specified channel as
described in step (a-2). This function will not 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.
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4.6 Measuring Adjacent Channef Leak Power (ADJ)

(b)

(b-1)

(b-2)

(b-3)

Using 1 ADPJ i
! GRAPH |

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

UTIL
e————— A
Press | BHIFT |1 3 |! ADJSETUP | to select BS.
! CHSP/BS |
e — — — = -
Press| 8 . 5 kHz to set the specified bandwidth.

Measure the adjacent channel leak power.

Press | ADJ .
! GRAPH !

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

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

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

| e A

Press!| AMKR | and use the data knob, step keys, and numeric keypad to
| I set the adjacent channel frequency.
b ——— -

Press | 1 2 . 5 kHz

The adiacent channel leak power ratio is displayed in the upper right corner of the
screen.

4-26 Feb 28/92



R3265 /3271
SPECTRUNM ANALYZER
INSTRUCTION MANUAL

4.6 Measuring Adjacent Channel Leak Power (ADJ)

¥ed Mar 23 138020 992 DELTY
REF 3.1 dBm ATT 28 dB A vies Bovier
1848/ 3

J MiRKER

SR¥L
12,50 iz ©

\.

J MER ;
12,58 kHz- oo o e RN
kd

VKR T

LY i
Tkiz - o
TER

11
10 kHz
1

30 ps

CENTER 320, 08609 MHz SPin 3.0 kEz

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

NOTE

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

{2} How the Analyzer Calculates the Adjacent Channel Leak Power

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

701
P[W] =3 Pn
n=1

lf AXis assumed to be the specified bandwidth {BS), the adjacent channe! leak power at the
nth point from the left end of the screen is determined by:

A X
n+ 2
=z Pn

Papy [db]=10logig 7 Ay
2

P

n- A‘Tx = Start frequency and n+

A_EX, = 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 terminal {the GATE IN terminal on
the analyzer’s rear panel) for gate control. The sweep starts at the TTL level "High" (or Open) and
stops at "Low".

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

DAt Aty Ats

Gate control

signal :
RBW
3 MHz, 1 MHz 360 kHz 100 kHz 30 kHz 10 kHz
Aty 2 us 15 45 20 us 50 us 180 us
or more ar more or mare ar more or more
Aty 1 48 Or more
FAN & 1 us or more

Note: When measuring noise, set the detection mode to SAMPLE.
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. 4.8 Measuring with Tracking Generator (R3365/3371 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 Exampies of Amplitude-frequency Characteristic Measurement

(1) The Operating Procedure

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

i1 OUTPUT | and use the numeric keypad, step keys
PULEVEL |

-
Press| TG ! MAG
1
L

or data knob to set the cutput level. (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 knob.

NOTE

In resolution bandwidth = 100KHz, the tracking generator should be operated after pressing the

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

frequency of the tracking generator and tuning frequency of spectrum analyzer).
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4.8 Measuring with Tracking Generator (R3365/3371 only)

@ Set up the test cables and feedthrough adapter as shown below in Figure 4-20.

The through frequency characteristics are displayed on the screen.

PEONE

—— T&. OBTPUT

@

|

POWER

c

250
=10

INPUT

AT Ov DC

v,

Ll

cable

o

——y

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.

4-30
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4.8 Measuring with Tracking Generator (R3365/3371 only)}

CTId — 16 0BTPUT —— — INPUT

300
+30d8e WAX OV DC

@ PROBE
POYER

CAT @

Feadl
/ ~i0MBe \

)

cable —™

Figure 4-21

Connecting with DUT

CAUTION

When the Input and output impedances of the DUT are other than 50Q, make sure to match the

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

This procedure shows how to compensate the frequency characteristics of the analyzer and
the 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 electric wave leugth of cable phase-delay etc.

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

Press |° A {or 0 og ).

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

gl ==} TG 0UTPUT — TNPUT J

B WO o .
3048 max Ov OC

-4 @ ——=  CAL OUT @
PHONE POFER 7 @
.©

e~ cable —_

feedthrough adapter

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 suitable
grid area as is shown below in Figure 4-23.

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

Yod Sep 2 89:370:47 1992
REF 2.% dBa ATT 12 dB A write B blank
18R/ e
e SR wvar e am snthe A S0
; : i
RB¥ : i
3 Mhz =
L
sqp A
66 ns L . . . . . . . . . __|
START # jiz STOP 3,688 5H

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

Press

= P ————— - e —————— -
T
1

A NORMALIZE |} DSP LIN

T M

! A 'l ON/OF

for

1T A
"B | 'NORMALIZE ' ! DSP LINE

i

(3}

|
]
ON/OFF !

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

¥od Sep 2 99:38:47 1992 NORM .
Rgg 'B’.t‘ dBe ATT 10 dB dwrite B blank
1448 '. ; . ‘ . .

P e

D5? LIKE

S TN
e e e e et

INRPTITI R NN NS SRS NS SRS S S SO

RES
Ve S T S A S
bF s —— -]
START ¢ H STOP 3.689 GHz

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

Press | NORM A

| SAVE CORR
b -
Wed Sep 2 #9:39:42 1992 MORM .
REF 8.9 dBm AIT 18 dB A_nora B_blank
1948/ _ —
DSP LINE e
NORN
: SAVE G
INSTH
T R R A NORK
RBY
3 Wz
V%‘-’
¥Hz oty L
SRP ‘ . : : LY K
63 ms : : ‘ - ' : ‘ ‘
START ¢ Hz STOF 3.608 GHz
o a1 .
® Press! NORMA | to cancel the compensation mode.
1 ON/QFF |
U 4

{3) How to compensate the frequency characteristics using the "Through correction™ function.

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

NCTE

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

@ Press|TG|! THROUGH !.
' CORRECT !

e = d

I TG OUTPUT
50Q T

PHONE @ PROBE CAOUT

. ©

~104Ba

le————  cable — "
I e
\—i feedthrough adapter
fod Sep 2 69:3%:11 1992
REF 4.0 dBa AIT 18 dB Awrite B_black
1048/ H R R : : f R : R i
: : : : H : : : : i :
kD¥ : : | ;
Ifz - y
YRY : |
3 NHz
SXP : . : :
B0 WS e
START & Wz STOF 3.508 GHz
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e———— e ——

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

fed Sep 2 §9:39:51 1992
?gfjg?'o dRz ATT 12 dB A_narm B_blank

DSP LINE |
-10.9 dBp

I -18.8 s o

RBY

Iz b
YBY |
3 Wz
S¥P :
o ns

START & Hz STOP 3,688 (Hz

|3/ OFF !
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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

. POWER || START | and use the numeric keypad, step keys
I SWEEFP ! LEVEL !
or data knob to set the output level. {enable by 0.1 dB step)

Set the stop tevel in the same way.

-
Press, STOP i and use the numeric keypad, step keys or data knob fo set the
, LEVEL |
| 1

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).

J TG OUTPUT —

504
-,
PHEONE @ ;%2%% CAOUT
0. ©

~10Ma

INPUT J

500
*30e8a wax OV DO

@
o

———— i

h——————— cable

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.

"3 —— T6 0UTPUT INPUT

fe

o300
RINN CAL 0UT
PHONE @ pROSE = @
O, &C)

L e “104d8a J)
- cable —_—
L . DUT &

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

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

and turn the reference line

0
m
T
LA
=
m

® Press| TG

ON.
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@ Pressi vy B

.slope of the reference line.

'E and use the numeric keypad, step keys or data knob to set the
)
o

Fed Sep 2 18:03:49 1992 REF LT}

15.9 dB !

CF 1. 9000004 Gz

REF 20.9 dén ATT 37 4B frite B_blatk
SdB/ — ; T RE L
REF LINE OFFSET ° 1K

k3% _
VRe § HARKER X,V
IO -3,18 dbe | on
sgp | g.501 dpg | N0 B
N S S S
. STR LV -24.4 dba STP {¥L 4.9 dBo
@ Press ' (OFFSET I and use the numeric keypad, step keys or data knob to set the
| i
e — - 4

offset value of the reference line (enable by 0.1 dB step).
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@ Press | Ty .r POWER !! PxdB MKR -}' and use the numeric keypad, step keys or
. SWEEP || '
b e d e = a1

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

Fed Sep 2 18:04:05 1992 P MK
REF 20.8 580 ATT 38 dB A_view B blank

P2d3 HER |
1.1 dB |

|
L
i
|
|
|

e Sl

SRR R

REE : R
YW b MARKER {X, V)|
£ E SR S R A STAN dBa | e
S T S o 7422 dpa | PN
R s VU

STR LV -24.0 dn STP L¥1, §.1 df

(3y 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

ff 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.

-

TG 0OYTPUT —— INPUT

=
= oo

A o CAL OUT :

.

~10MBa

® Press

~————  cable
-~ feedthrough édépter
| L e
TG || CAL {1 PWRLIN |
: i CAL |
| L [ S TR 4
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4.8.3 Caution on Operations of Tracking Generator

(1

{2)

@ On CRT display, the |

Dynamic Range

@ The dynamic range to be measured is restricted by the maxmum. output level of the TG

section and the noise floor of the receive rsection. As the ‘RBW absolution range width’
and the 'noise floor of the receiver section’ are decreased, so the dynamic range will
increase.

However if the RBW in raised io its maxmum and the local signal transmittion of the TG
section to the receiver section is leaking, then sometimes the ncise level will not fali 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, flainess, noise exponent, output 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. i so decrease it.

Time Response

message which indicates whether the level is correct or not

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

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

When the signal level which is provided from the measuring device output edge to the main
bady 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 [F 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 sweep

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

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

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

CINTER FREQ|| SWEEP

FREQ SPAN

e
eer cever | frend)

5.1.1 Center Frequency

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

Toe Mar 24 82:45:3% (990 CENTER
ﬁ; 5.9 dBo 41T 19 dB A_vier B_blank
5 ; ' — (F Sip
CINTER BB
i FREQ OFS
4,158 Gl R
R gz REF
e et
.
S§P , _
130 ps | : - : :
CEXTER 4.15¢ GHz " SPAN §.30 0He
Center Fregquency

Figure 5.1-1  Center Frequency
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Table 5.1-1 Center Frequency Display Resolution

Center Frequency Display Resoiution

1 MHz  {Spanz1000 MHz)
100 kHz (1000 MHz > Span =100 MHz)
10 kHz (100 MHz > Span =10 MHz)
ikHz (10 MHz>Spanz=1 MHz)
100 Hz (1 MHz > Span =100 kHz)
10 Hz (100 kHz >8pan =10 kHz)
1 Hz {10 kHz>3pan =200 Hz)
1Hz (Span=0 Hz)

{1) Center Frequency Menu

CENTER FREQ

FREQOFS !
ON/OFF !

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

step size of 1/10 of the span setting.

Use this softkey to turn the frequency offset ON or OFF. You can use

this feature to make relative frequency measurements. Select ON 1o set
an offset frequency in the range from 0 to 100,000 MHz. [f the setting
is smaller than the display resolution, the value of the display resoiution
is used instead.

Center Frequency (Cisplay) = Center Frequency (Specified) + OFFSET

Select OFF to cancel the ofiset.

Use this softkey to select the sign of the offset frequency.
Press this softkey to operate the analyzer using its internal mixer.

Press this softkey when using an external mixer to drive the analyzer.
{You can set the 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.
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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 +1X10-7 /year.
Select EXT to use an external frequency reference connected to the
10MHz REF IN/OUT 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 +5x10-6 /day, and the
output level 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 spuricus 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 R3265.)

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.

CENTER FREQ

i MIXEXT

AMPTD

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

pasitive. Set the bias with the data knob, step keys, 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, ¢r numeric
ENTER

Hz

keypad, 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 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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e o e o o k n e T T e A o Ak A A R e e e — el - -

-

1
1
I
]

1
1
1
1
|
1
[
]
1
[}
1

1
1
1
1

BAND

BAND LOCK
ON/OFF

SIGNALID
ON/OFF

1
3
]

Use 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, siep keys, or numeric
keypad to select the bandwidth. When using the numeric keypad,
specify a band number from Table 5.1-2. The band number and the
mixing degree (N} appear in the active area in the upper left portion of
the screen, and the start and stop frequency autematically adjust to the
new frequency range.

Table 5.1-2 Allowable External Mixer Frequency Bandwidths

Band No. Frequency Range (GHz) Mixing Degree (N)
1 12.4t0 18.0 3
2 17.010 26.5 4
3 22.0 to 33.0 5
4 26.5 to 40.0 6
5 33.0 to 50.0 8
B 40.0 to 60.0 8
7 50.0 to 75.0 10
8 60.0 to 90.0 12
9 75.0 to 110.0 14
10 90.0 1o 140.0 18
iR 110.0 t0 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 ID, the false
signals shift their position while the real signal remains stable. When
SIGNAL 1D is ON, you cannot modify the spectrum display position.
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CENTER FREQ

(3) Selecting the External Mixer Correction

| e = re————————- 1
' MIXEXT ‘! AMPTD !
! ' | CORRECT !
Y - L..._-.--;l_____.l

! LOSS: FREQ
{ 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 oss 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

Hz

Press this softkey to open the table and menu used to enter the
conversion joss 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 externai mixer correction data specified
Fe—mm—————— A

using | LOSS: FREQ |
' EDIT '

. When QFF, na corrections are made, though

the correciion data remains in memory.
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(4) Entering the External

Mixer Correction Data

The external mixer correction data compensates for variations in different mixers. The
data remains in memory until deleted. To enter the data, press the following keys in the

sequence shown:

CENTER FREQ

I
e {

MIX EXT | !

LOSS: FREQ
EDIT !

.
AMPTD !
CORRECT ! !

1
i
1

Fm———r = al
' INPUT/
| MODIFY |
brsmm e —— 4
1
1
1
i
1
1
1
1
1
1
I
i
1
1
1
| ittt N
) INSERT |
! ON/OFF |
. o
|
¥

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

REF 8.8 Bn AT s.vies Bblak THL EDIT
(e ‘
(BRSO

(LRSIR
CHANGE

: i
SPAN 13,500 Gz

TABLE
1 30.¢60000089 GHz -22.8 4B L.d0 mA INIT
2: 0 33088800008 GHz  -23.8 dB 0 1,28 3d e
E:
[
S e
b : RETIRN
i

Figure 5.1-2 Entering the External Mixer Correction Data

Use this softkey to input or medify the underlined item in the correction
data table.

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.

When you select MODIFY, you can modify the existing data. The
modified data is also sorted in ascending order.

Set this softkey to ON to insert an empty line for data entry.
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1
1
*
r=———=T==7"=7—-— A
' CURSOR !
| CHANGE !
]. __________ -
1
R .
! DELETE |
; i
}. __________ ]
i
| ettt -
i Table 1
LNT
]. __________ -
i
1
P 1
! RETURN !
1 1
N J

5.1.2 Frequency Span

FREQ SPAN

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

Press this key 1o delete the cursor line.

Press this key to delete all 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.

Toe Mar 24 16:11:98 1992 SPay
REF 8.7 dBnm ATT 16 dB 4_viex B_blank

Hab/ oo | [N SPay
sgéﬂag HH!Z' i ‘ : : i FULL SPak
| : [T

T LG SPaw

REY
280 kHzl
L1 Ll Bk A iR LaLLI P—
R: HZ, e D T e e i e T Ly e
Sip L LT P
59 ms

CENTER 4.90008 GHz SPAN 20.P8 UKz

[.‘ Frequency Span —9{

Figure 5.1-3  Freguency 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 setfings 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 Resolution

Frequency Span Display Resolution

10 MHz (Span> 4000 MHz)
1 MHz { 4000 MHz = Span> 400 MHz)
100 kHz .... (400.0MHz = Span> 40.1 MHz)
10kHz .... {(40.00MHz = Span> 2.01 MHz)
1 kHz (2.000MHz = Span> 401 kHz)
100 Hz (400.0kHz = Span> 20.0 kHz)
10 Hz (20.0kHz = Span> 2.00 kHz)
(

1 Hz 2.000kHz = Span)
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(2) Span Menu

Use the span menu to set the analyzer's frequency span. Access the menu by pressing the

SPAN key.

a3
4
SPAN !
-

L
i

i
1
|
|
1
1
|
]
]
[}
1

)

LAST SPAN !

i
i
1
1 3
L

Press this softkey to use a linear frequency span scale.

Press this softkey to set the fuli span of the analyzer. For the R3265,
this sets the center frequency to 4.15 GHz and the span to 8.3 GHz.
For the R3271, this sets the center frequency to 13.25 GHz and the
span to 26.5 GHz.

Press this softkey to use a logarithmic freguency span scale. You must
then specify the start and the stop frequencies in the combinations
shown below by pressing the START and STOP keys.

Start Freguency Stop Freguency

1 kHz 10 kHz
100 kHz

1 MHz
10 kHz 100 kHz

1 MHz
10 MHz
100 kHz 1 MHz

10 MHz
100 MHz
1 MHz 10 MHz

100 MMz
1000 MHz
10 MHz 100 MHz
1000 MHz
100 MHz 1000 MHz

Press this softkey to set the analyzer to zero span mode. In this mode,
the analyzer operates as a receiver fixed at the cenier frequency, and
modulation can be measured in the time domain. (The sweep time
determines the time window.) This setting is useful for measuring AM
and FM signals with low modulation frequencies (see Chapter 4).

Press this softkey to set the frequency span to the previous value, This
feature is useful when an incorrect span has been specified, or for
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.

START

stap

.L_________________J

Tue Mar 24 18:12:49 1992
A_vier B_blank

STOP
4TT 19 dB

REF 4.2 dBo
19ds/
STOP

. FREQ QFS

Start Frequency

SURRITITTAN

Stop Frequency

Figure 5.1-4

NOTE

nearest discrete value.

Start and Stop Frequency

Use this key to set the start frequency. This frequency can be from 0
Hz to 8GHz for the R3265, or 0 Hz to 26.5 GHz for the R3271. The
preset value is 0 Hz for both the R3265 and R3271.

Use this key to set the stop frequency. This frequency can be from 0 Hz
to 8GHz for the R3265 or 0 Hz to 26.5 GHz for the R3271. The preset
value is 8GHz for the R3285 or and 26.5 GHz for the R3271.

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

FREQOF5
ON/OFF

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
+ 100,000 MHz. If the setting is smaller than the dispiay resoiution, 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.

‘Use this softkey to select the sign of the offset frequency setting.
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5.1.4 Reference Level

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

Reference
Level

(Initial
value;
0dBm)

REF LEVEL

Tue Yar 24 10:14:22 1390 REF
REF -11.2 d3a 31T {0 dB 4 vier Bblenk
LB/ . : ;l : @
T e §
REF : H e
S11.2 dBm e e e & e d.."i LINEAR
) ‘ S
S —
| REF S
[
o i
1 H 71
. ; ﬁ( "'\"*l"',ﬁ'!‘l;i("t-r[#---r---'-“ D
BkHz % : )MH At
e | M ey LT
1 kHz RN | I I
SEP

.
CENTER 1. @edaRed siz

SPaN 280.0 kHz

Figure 5.1-5

Reference 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.

Y
i xdB/div
]
I
e —————
1
I-v __________
| LINEAR
i
1
I. __________
1
1
|
1
1
I
I
1
|
|
1
|
|
|
|
[}
1
i
|
|
Tl
3
]
k
]
]
i
1
i
i
i
1
I
]
]
¥

Use this softkey io set the amplitude scale to a value in the range from
10 dB/div to 0.1 dB/div.

Use this softkey to select a linear vertical scale {measured in volts) from
those shown below. The reference level setting also changes to volts,
which can cause rounding errors. Choose cne of the following scales,
which effectively zoom in on the peak of a signal as the multiplier

increases:

The vertical scale 1s from 0 V to the reference level,
with (REF level/10) volts per division.

The vertical scale is from half the reference level to the

reference levei, with (REF level/20)

volts per division.

The vertical scale is from four-fifths the reference level
to the reference level, with (REF level/50) volts per

division.

The vertical scale is from nine-tenths the reference level
to the reference level, with (REF level/100) volts per

division.

5-12
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1
1
| SR ;
I UNITS | Use this softkey to select the units for the reference level, display line,
' I and markers from the following menu:
[ 4
1
i } Conversion Factor:
i pem————————— =
! . dBm |
1 3 I
1 3 I
! Fomm—mm—— - 1
| ' dBmvV i dBm + 47dB
| : !
: pomm—————— 4
! ! dBuV | dBm +107dB
: I {
I bommm—————— 4
' ! dBugVemf | dBm +113dB
t : ;
: S 1
! | dBpw | dBm +90dB
1 1
i A ]
! L voLTs !
1 3 ]
] ] 1
: oo 4
| i WATTS dBm
| ! ! 10710 mwW
1 | N -
]
! REFOFS | Use this softkey to set the reference offset to a value within the range
! QON/OFF | from 0to +100.0 dB.
r __________ -4
i Reference level (display) = Reference ievel (specified) + Offset
!
i
b
---------- -
! LOW NOISE ! 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
bmmmmmmmmms °  to 3.6 GHz. Select OFF to cancel the function.

NOTE

1. The R3271 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 detetiorates).
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5.1.5 Coupling Functions

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

Resolution bandwidth (RBW)

L
3
1

Video bandwidth (VBW)

1
[
3

Sweep time (SWP)

RF attenuator

(1) Resolution Bandwidth

1
1
!
i
)
i
1
1
R
I
.
t
P
i
4
I
v

— i pmiem i oam o] o o ot e e

At

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

The resolution bandwidth (RBW) is the analyzer’s IF filter bandwidth. As the RBW is narrowed,
spectrum peaks become 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
UNCAL appears on the analyzer's screen. To avoid this, increase the sweep time as you
decrease the RBW. For lower REWSs, the analyzer uses a digital IF (see the DIGITAL [F softkey
descripiion below).
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CPL
l""—_""l ----- |
: 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

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 = 80 MHz 1 MHz
60 MHz > Span = 20 MHz 300 kHz
23 MHz > Span = 6 MHz 100 kHz
6 MHz > 8Span = 2 MHz 30 kHz
2 MHz > Span =z 300 kHz 10 kHz
300 kHz > Span = 100 kHz 3 kHz
100 kHz > Span = 30 kHz 1 kHz
30 kHz > Span = 10 kMHz 300 Hz
10 kHz > Span = 5 kHz 100 Hz
5 kHz > Span = 1 kHz 30 Hz
1 kHz > Span 10 Hz
(2) Video Bandwidth (VBW)
Tue Mar 24 £8:13:47 1992 QGPL 172 Tue Mer 24 10:16:24 1952 (OFL 142
REF -11.2 dBa ATT 30 B 4 view B_blaak REF -11.2 dBm ATT 39 4B d.view B blank
T T : : 1s/ — : o
N
................ ; L
e Pk a A e WWM 10
"5 kel aLin M s ' e
Eo BE 0
S;SE kHz; BT E SngHz : , BT VRN
3 CENTIR t.2ededad GoHz SFaN 28.0% MMz o CENTER 180806 GHz §PaN 20,80 ¥Hz
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.

CPL
.
' VBW I Use this softkey to set the VBW within the range from 1 Hz to 3 MHz.
[ |
I |

The preset vaiue is AUTO, which sets the VBW equal to the RBW.

(3) Sweep Time (SWP)

Tlie War 24 16:13:38 1992 CORL 142 Tie Mar 24 0:20:02 1992 (0L 12
REF -18.0 dBm ATT 18 d 3_view 3_blenk REF -1#.0 dB» ATT 18 4B Aview 3_blenk
18dB/ 7 ) wF 1448/ i T g
J!:W!L” e . R S S . . :
i s oo : 4 JE—
e ] Bas o
[ : : !
oot - :
b a e et |
! b : / i !
Lo T ) ! ‘ ] e
i' I f ke ; AR oy Ao | AT
. N L 3 v e ) . { 4 i . i
: ; 4 REF : ; | ; :
SM Hz ‘ S _— \ "U— ‘-T‘ 0 Hz !l R g e e EITp 1 AL AT
5 \ " S o\
355 qz";#uwl&‘ffﬁy%ﬁ% "M "M-;:M#ﬂ e jﬁg Hz ‘«.\A’ R S W \ e
:M s - -
LE\'EER L. 00000008 (Hz SPAN 20,9 kEe CINTER 1.0fg00ddd GHz SPaX 29,04 XHz
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. Other sweep functions are
avaitable under the MENU key sweep mode menu.

-

' Use this softkey 1o set the sweep within the range from 20 ms to 1000
i ms. The initial value is AUTO, which automatically selects a sweep that
*  depends on the frequency span, RBW, and VBW, so that no level error

accurs. 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 VBW are
reiated as follows:

Frequency span/[RBW }k 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.

CPL
.
| ATT !
: :
| VR —— -

(5) AUTO Selection

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

However, if ! ! is ON, ATT cannot be set below MIN
|

ATT.

The preset value is AUTO (10dB), and the optimal ATT value is
automaticaily 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 example:

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 functiens to AUTO.
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{6) Next Menu

CPL | — | NEXT MENU

.
[ MINATT
' ON/OFF
!.

| RBW:SPAN |
! ON/OFF !

DIGITALIF |
1/2/0FF |

e e e i e e e s ke Eie e S ikl o
’ H
1
|
1
1
1
1
1
1
]
J

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:
®* 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 = S8ignal level + 30 dB
for >3.6 GHz: MIN ATT = Signal level + 10 dB

Use this softkey to set the ratio of the resolution 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 to AUTO, the RBW is
automatically determined from the span using this ratio.

Use this softkey to set the ratio of the VBW to the RBW. When this is
ON and the VBW is set to AUTQ, the VBW is autornatically 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 {0 a digital
{F section when the span and RBW settings are low. The digital IF
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 above 200 kHz, or equals 0 Hz, the digital iF mode
automatically swiiches to the analog IF mode.

Set DIGITAL IF to OFF to use the analog IF section at all times.
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NOTE

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

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

3. The analog 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 IF mode. The screen shows
“RBW *10Hz" to indicate this.

Table 5.1-5 Functions That Cannot Be Used in Digital [F

SWEEP TIME
VIDEQ BW
MARKER CONTER
SWEEP TRIGER
TRACE DET
WINDOW SWP
FULL SPAN
LOG SPAN
ZERQO SPAN
EXT TRIGGER
SWEEP MODE
AUTO ZCOM

! PREVMENU |  Press this softkey to return to the previous menu.
|
|
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5.1.6 Menu Keys

The MENU key cpens softkey menus that control triggering, trace detection, the sweep, the
display, and input/cutput.
{1) Trigger Menu

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

MENY [ Press these keys to open the trigger

condition setting menu.

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

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

| VIDEO { Press this softkey tc set the trigger using an on-s¢reen marker.
1 [
1 t

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

Yoo Jen 12 13:38:42 1950 DOPL (A2
REF ¢.9 dBn ATT 18 dE Awrite B_blank
1248/ ;

SHP If I e e
509 L5 o : Ay

Seaa!

w, WM R

380 ps

CINTER 903.0 Mz SPAN @ Hz

Figure 5.1-11 Triggering with an On-screen Marker

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

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

positicn. Adjust the trigger level with the data knob, step keys, or
numeric keypad.

TV-H ! Press this softkey to trigger on the horizontal synchronous signal of an
' NTSC TV videe signal.

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

y S ,

: : oDD I Press this softkey 1o trigger on the horizental synchronous
! ’L FIELD _': signal of the odd-numbered fields of the TV signal.

1 [

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

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

i |

1 3

1 1

ll for——mmm——— 1

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

1 i -1

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

! specify the triggering line number (from 4 through 262).

i

:

it )

! EXT 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

}' """"""" < oceurs at either the signal trail from high to low (~) or at the signal rise
! from iow to high (+), depending on the SLOPE setting.

P m )

! SLOPE ! Use this softkey to select the polarity of the external trigger signal.
Y

e o —— .

(2) Trace Detection Menu

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

-
meny o, TRACE 1 Press these keys to apen the trace
I detection menu.

I POSI-NEGA |  Press this softkey to display both pesitive peaks and negative peaks in
! noisy regions of the signal. This setting gives you a good idea of the
uncertainty of the measurement.

L}

1

r

L

! Press this softkey to show only the positive peaks in noisy regions of
| the signal. This mode is helpful for measuring the level of slender

!‘ spectra and pulsed RF signals, although it makes the signal ook

: deceptively clean. You can capture the signal’s maximums using the
! MAX HOLD feature (see MAX HOLD under the trace menu description).
L

i

1

1

1

L

L

k

3

]

L

! Press this softkey to show only the negative peaks in noisy regions of
! the signal.

SAMPLE | Press this softkey t0 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
maode is set (see the TRACE key description).

L
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(3) SWEEP Mode Menu

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

weny |————> 1 SWEEP | Press these keys to open the sweep
i MODE | mode menu.
| NP, .I.._...-.-_.l

CONT : Press this softkey to select continuous sweeg made.
1
1

,.
!
I
]
|
|_
b
' Press this softkey to select manual sweep mode. In this mode, you can
i SWP move the sweep point with the data knob or step keys. Press SINGLE
!‘ --------- 4 SWEEP to begin the sweep. The current sweep point frequency and

: level are shown on the screen.

:

|_

1

|

1

|

l.

|

SINGLE | Press this softkey to execute a single sweep synchronized with the
SWP | current trigger mode.

__________ -

---------- A
| WINDOW | Press this softkey to execute a sweep within the measurement window.
! SWP : (See Section 5.14 "Measurement Window Function”.)
:. __________ -
|
{
P=—rm——————— 9
' RESET l Press this softkey t0 begin a new sweep even if a sweep is currently
! SWP | executing.
|. __________ )
|
Fomm——m—— ]
| MKRPAUSE |  Press this softkey to turn the marker pause on or off. This feature

I 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 cannoct use the MKR PAUSE function in ZERQO SPAN mode.
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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 ganel

headphone jack.

MENU  l———a |

‘ MKR PAUSE !
LOTIME !

SQUELCH
ON/OFF

e e e e e e M e S S S e S ——

The AM wave is demodulated and can be heard.
The FM wave is demodulated and can be heard.

Use this soitkey and the data knob, step keys, or numeric keypad to
adjust the volume to setting 1 through 16.

Use this softkey and the data knob, step keys, or numeric keypad to set
the pause time within the range from 100 ms to 1000 s (ihe preset
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.

Press this softkey to turn the squeich on or off. Set the squelch level
with the data knaob, step keys, or numeric keypad. An arrow { < ) at the
right side of the screen shows the squelch level: signals lower than this
are not demedulated.

Toe Mer 24 10:31:43 1952 SOND
1}553;29.@ dba ATT 8 B A_view B_blask
: | wiRker | B/P
W 141, é BHZ e
55,72 dBn i
141.4 ¥ g e
; | pase
TIVE
— arrow{<«)
REW
3 upz |
VBE L
3 kHz
SOND
swz; s FF
TENTER 233.% MHz SPAY 389 Wiz
Figure 5.1-12 Setting the Squelch Lavel
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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.
Select OFF to cancel this function.

NOTE

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

Press this softkey 10 turn off sound mode.

(5) Using the Analyzer as a Fixed Synchronous Receiver

Produce

@ Set the marker at the spectrum to be monitored.
pmmmemm———— -

® Press {mevu [} SOUND | 1o turn on sound mode.
. :

@ Set the pause time:

: TIME :

(For example, if setting 10 seconds, press

Select the demeodulation type:

Press :r AM/EM -E to select AM or FM.
1
1

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

Adjust the sound volume:

Press | VOLUME 1 and adjust with the data knob or step keys.

L }

Press ;- SQUELCH -E to select ON, and use the data knob, step keys, or numeric

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

The squelch tevel is indicated with an arrow < at the right side of the screen.
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@ Set the sound mode to OFF.

rFr———==="=--= 9 rTTT TS i
Press | OFF |orpress |mewu | SOUND || SOUND |
] [ OFF 1
] [ 1 1
-, e o ————— -

{€) Setting the Display Line

DSP LINE
ON/OFF

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

(7) Selecting the Display Features

menu | 5 f NEXTMENU |

| GRATICULE |

ON/OFF

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

Select ON to display all characters.

Select ON to display a graticule on the screen.

Select OFF to remove the graticule.

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

Select OFF to remove frequency measurement data from the screen.
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(8) Selecting Input/Cutput Types

P ———————— -
3

MENU [ NEXTMENU

1
1
i
1
l.
I
I
1
1
|
t
t
!
[.
‘ iNPUT
[
]
E_
1
1
i
1
]
1
1
1
I..

| REARPNL !
' QUTPUT !

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 cennector on
the front panel.

Use this softkey to select an impedance for the front panel input.
Select 75 Q if you are using a 75 i converter at the RF input to modify
the input impedance. (The analyzer autcmatically converts values in
dBy, dB. emf, dBmv, and volls into the 75 Q system.)

Select 80 { if you are using a 50 Qconverter.

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

XAXIS | Press this softkey t0 output the sweep voltage. The
{ sweep voltage ranges from —5V to +5V, and the output
impedance is about 1 k{l.

Lo.swp | Press this soitkey to output a voltage of about 2V/N
i {where N is the mixing degree) per GHz of sweep

__________ 4 frequency. (The output impedance is about 1 kQ1.)

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

TRACE
> | _NORM NORM

&

The analyzer has two trace memoaries: A and B. Each trace can be set to write the results of the
current sweep or to view the resulis 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 on the memory card. The trace section provides an
averaging mode to reduce noise, and has various other waveform comparison and calculation
functions.

The analyzer handles each trace as digital information. The original analog signal is input through the
RFAF section, detected by the LOG/LIN amplifier, and then digitized for disglay. 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}.

5-27 Feb 28/92



R3265 /3271

SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.2 Trace Section Functions

Traces A and B have identical softkey menus. The following description of trace A also applies to

frace

B.

(1) Trace Mode

“ A
[ # ----- hl
i WRITEA | Press this softkey to rewrite trace memory A with each new sweep.
: i The results appear on the screen.
:- —————————— 4
1
Fo————————— 2
v VIEWA | Press this softkey to stop rewriting trace memory A and display the
! . current memory contents.
e - If trace A was previously in BLANK mode, trace A appears on the
_____ ! screen again.
Tve Mar 24 18:33:33 192 8112 T 238217 198
REF 11,2 dBa AT B e Sblenk REF -11.2 dBa BT Sl it
ted/ - RITE 14d8/ : —
! A r‘N\.
SPAN ; i e [
508 KBz » o ot R L : }
e
s \ I A ! "\ 1
i P4 /- e ‘
R?: " : , : o S A R p—
e : . sg:aﬁz;;f....... . etk et
i ms i - .' - 100 us -
CENTER 930060 WHz SPAN 387 kiz CENTER 1. 5RERRE0 cHz SPAYN 580 kHz
Figure 5.2-1 Basic Waveform in VIEW Mode Figure 5.2-2  Second Higher Harmonics in
WRITE B
""" %
]
P - - _
. BLANK |  Press this softkey to remove trace A from the screen. The trace data
: A ' remains in memory and can be redisplayed by selecting view mode for
fo==ssess=- 4 trace A.
[
S : | |
| MAX HOLD | Press this softkey to make a trace of the maximum amplitude levels over
1 A ;  time. The analyzer then compares each point on the frequency axis to the
QS VU -1

new data from the current sweep, saves the greater of the two, and

displays the resulis on screen.

In this mode, trace detection mode is automatically set to POSI (see Trace
Detection Mode under the MENU key description).
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(2} Averaging Mode

n averaging mode, the analyzer averages the amplitude of each existing data point 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.

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

= A

I'-"___i _____ A

\ AVG | Press this softkey to enter the number of averaging iterations. This

" A I value must be an integer from 2 to 1000.

“““““““““ 1
1
1
fFrem e - )
. AVGA | Use this softkey to start (SRT) or stop (STP) averaging.
L SRT/STP | The analyzer returns to trace mode when averaging is
po=m=mmommms *  stopped.
{
I
]
__________ il

i AVGA | Press this softkey to pause {PSE) or centinue (CONT)
i
t..
]
3
3
3
1
1
1
Y
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1
I
I
1
1 Tue Kar 24 18:34:43 1932 4 1A Tee Mar 24 10:50:97 1992 5% 2
1 REF =11.2 dBa ATT 10 dB 4view Bblank REF -11.2 dBa ATT f8 d8 Amriredavg Bblank
i UL Y : : 18d8/ - Y wg
! i /50 ‘ 2o A
I CIETER | - - VG b TIMES R R
: 903,00 MHg- e i 50 ettt et et e e e
] i H
1
!
1
1
H
i
i
I ] Iy
1 1R_]“_2E .. o ok
! 300 kilz MReLT b kﬂzww‘v“”"
309 xHz ] ek 3IPR kHzo - i -
! sit BT IR (o ehz : .
I Mos - ) 30 os H—
i CENTER 903,00 WHz SPAY 28.EE WHz CENTER 923.0% WHz SEAY 20,84 MHz
]
I O
1
I ] —_ .
! Figure 5.2-3 AVG=None Figure 5.2-4 AVG=31st
[}
[}
L———q
1
pom———————— |

I avGA | Use this softkey to select how long the anatyzer stays in averaging mode.
I I . .

| CONT/ONLY | Select continucus (CONT) to have the analyzer continuousiy average new
b = data with existing data. The analyzer uses formula 1 shown below.

Select ONLY to average only the set number of averaging iterations, using

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

Averaging Formulas

if N = n: Formula 1: Yn =Sigma/n

N < n: Formuia 2 Yn={(N-1). Yn—1} /N +Yn/N

n: The number of averaging iterations compieted
The number of averaging iterations specified

Yn: nth Trace data

Yn: nth Average data

Yn—1: (n-1)th Average data
Sigma: Sum of data up to nth point
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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, pius the value of a display line. (The correction data is cbtained from a
signal saved as a reference. See SAVE CORR below.)

]
A Input signai — Correction data + DISP LINE — Display

U

| NORMALIZE | Press this softkey to open the normalize mode menu.

1 I

L]
]
I
]
R -
i NORMA |  Use this softkey to turn the normalize function ON or
. ON/OFF |  OFF. Before using this function, be sure to save the
bommmmmmms < correction data using the SAVE CORR softkey.
!
i -
| DSPLINE |  Use this softkey to turn the display line ON and OFF.
. ON/OFF |  Use the data knob to set the data line within one point,
bommmmmmmm- % use the step keys to move one division at a time, or use
| the numeric keypad to enter an exact value for the ling’s
! position (at display resolution).
!
e
; NORMA |  Press this softkey to save the current {race A into
i SAVE CQRR | memory 1o be used as correction data. This data is
Foommmmmme- - saved in NV RAM and is retained even after the
; analyzer’s power is turned off.
SR — ;
i INSTANT |  Press this softkey to do the following:
I NORMA !
e e -

@ 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

b MINHOLD | Press this softkey to make a trace of the minimum amplitude levels over
! i time. Each point on the frequency axis is compared to the new data
Fommmemm . from the current sweep, and the smaller ¢f the two is saved in memcry
and appears on screen.

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

AXCHB |  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 place the results 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.

B-A—A | Press this softkey to subtract the contents of memary A from memory

! B at each point and place the results in memary A. [f 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, 1t is set to view
mode befare the calculation.

A-DL—A | 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 results.

| PREVMENU |  Press this softkey to return to the previous menu.
1
1
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5.3 Marker Section Functions

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

MARKER

= |] ;Nwiﬂpsm | fxzq | orF |

5.3.1 Marker ON

" Press the ON key to turn on the normal marker and cpen 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.

MARKERE:

(1) Normal Marker and Delia Marker

ON
_____ l____ﬂ
NORMAL !  Press this softkey to turn on the normal marker (indicated by 4). 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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IRt s

! Press this softkey to fix the delta marker on the waveform, then rotate
| the knob to position the normal marker for measurements refative to the

NORMAL |
MKR |
__________ A
---------- s
AMKR
I
__________ 1

delta marker. The screen shows the difference in the frequency and the
amplitude between the defta and normal markers. Adjust the normal
marker with the data knob or step keys, or enter a specific frequency
with the numeric keypad.

Tee Mar 24 17:15:22 1992 MR {/2

REF 9.0 dBo ATT 19 dB A_vier B_blank
1448/ — :
i Lk WARKER ;
b g 34,0089 WHz ;|
HER ; fi -2.8¢ dBu
58,0000 MHz S8 S P

NEXT MENT

Figure 5.3-1 Normal Marker

Toe Mar 24 17:15:53 1992 DELTA

REF 3.3 dBe ATT 18 dB A view B_blank

1848 - - -
e B 4 waRkER | NRUL
SPRPUTRUIS SOAOR AP 8.4 kHz

4 MER i P -34.31 dB

CENTER 30.9820 MHz SPAN 289,19 kiz

Figure 5.3-2 Delta Marker
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__________ -
1

FIXED MKR

ON/OFF

1/ A MKR

ON/OFF

3
4
L

Select ON to fix the deita marker at the current
freguency and ampiitude. 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.

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

How to Shift the Marker Between Trace A and B

Press

Press

[us]

A

[mi]

B

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

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

{Note that the delta marker does not move.)
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{2) Freguency Counter Function

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

I"----} ----- i

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

i i

e 4
1
i
== a
1 CNTRES | Press this softkey to set the frequency counter
H 1kHz 1 resolution to 1 kHz.
|. __________ -1
P -
| CNTRES | Press this softkey to set the frequency counter
' 100Hz |  resolution to 100 Hz.
I_ __________ =L
pommmm———— 1
I CNTRES | Press this sofikey to set the frequency counter
\ 10Hz | resolution to 10 Hz.
t __________ -4

__________ A
| CNTRES | Press this softkey to set the frequency counter
; 1Hz | resolution to 1 Hz.
[. __________ ]
F=—mm—————— Q
I FREQCNT |  Select FREQ CNT to use the internal frequency counter
I /IMKRCNT | to measure the frequency of the signal that the marker
e + s placed on.
:
E Select MKR CNT to use the internal frequency counter
! to measure the frequency at the marker point. (For
! detailed information, see the Frequency Measurement
! Examples in Chapter 4.)
i
__________ A

I COUNTER |  Press this softkey to turn off the frequency counter
: OFF ! {unciion.
| S —— o)
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(3) Signal Track Mode

In signal track mode, the marker and the center frequency setting follow the signai as it drifts,
50 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 centerad.

! SIGTRK
' ON/OFF

NOTE

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

Even smooth siopes 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

bandwidih from 1 Hz to 100 MHz, using a variety of reference levels.

Tue Mar 24 17:13:36 1992 NOISE/Hz

REF -7.0 dBe ATT 10 4B fviex B_blark
FEL TR N T
' | MARKER |
MKR (16,35 BuE
{ : : -146.33 dBu/Hz | e
| B
: | FIED MR
K
o X f—
3§z
1513 R
R o sere
bE ns PO
START ¢ He STEP 1.0¢% GHz
Figure 5.3-3 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.
---------- 1
]
bmmmmmm—mmm 5
i dBm/Hz |  Press this softkey to set the REF LEVEL to dBm and
: ! measure the noise level.
__________ -t
[
________ —==
| dBuV/VHz | Press this softkey to set the REF LEVEL to dBx V and
! | measure the noise level.
E. __________
R -
i dBuHz | Press this softkey to place the fixed delta marker and set
! H the measurement mode to dBe/Hz. (For details, see the
Fommmmmmme * measurement example in Chapter 4.)
i
Fem———————— A
; FIXEDMKR |  Press this softkey to place the fixed delta marker and
: PEAK i execute a peak search.
O -
mevu b o) DSPLINE | Press these keys to switch between the noise
i  ON/OFF |  level measurement and the normal marker if
- ]

the display line is turned ON during noise level
measurement. if the active marker is beiow the
display line, the noise level measurement data
is displayed. If the active marker is above the
display line, the normal marker data is
displayed.
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{5) Setting X dB Down

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

Tue Mar 24 11:88:19 1992 NdB DORY

REF -%.8 dBo ATT ¢ dB 4_view B_blank
¥ VAR
! 1 BARKER -
e e 1,49 Kbz !
¥ 43 DOWK TN s
5.9 ¢B SRR
T LY
S
REE
ikHz -

VER .
SEP
30 ms

CENTER 23.08000 M4z SPAN L0 2 kK2

Figure 5.3-4 X dB Down

Y

: XdB . Press this softkey to shift the left and right markers to a point X dB
y DOWN | lower than the reference marker.
}. __________ -
- A
. X dB i Press this softkey to shift the left marker X dB down from the reference
) LEFT I marker. '
i.-. __________ -4

---------- “
i XdB ! Press this softkey to shift the right marker X dB down from the
! RIGHT | reference marker.
il: __________ -
i REL/ABS.L | Use this softkey to select the marker type used by the X dB down
: /ABS.R | function:
b 4
i REL : Sets deita marker mode and displays relative values
H between the two markers.
! ABS.L : Sets normal marker mode and displays the value of the
! ieft marker.
! ABRS.R : Sets normal marker mode and displays the value of the
¥ right marker.

5-39 Feb 28/92



R3265 /3271

SPECTRUM ANALYZER
INSTRUCTION MANUAL
5.3 Marker Section Functions
I
I
S ; . .
| X d8 ! Press this softkey to set the reference marker leve! using the data knob
| REFMKR | or numeric keypad.
:_ __________
1
foeemm e A
' REFMKR | Press this softkey to set the reference marker level at the peak of the
| PEAK . waveform being displayed.
I:: __________ o
__________ i}

I COUNT DOWN | Press this softkey to recalculate the waveform peak and the X dB down
| ONOFF | point for every new sweep.
G P |

(6) Using Auto Tuning

The auto tuning feature provides a convenient way to center an input signal and set the
reference level by pressing a single key. When you use auto tune, the analyzer adjusts the
span within the range of about 40 MHz to 8.3 GHz for the R3285, and about 40 MHz to 26.5
GHz for the R3271. 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.

-
ON ____,.E NEXT MENU |

1
i AUTOTUNE Press this softkey 10 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 operaticn stops at the
currant span setting.
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{7) Setting the Preselector

The R3265 and the R3271 use a tracking preselector to increase their dynamic range at high
frequencies. In the input range from 3.5GHz te 8.3GHz for the R3265 and from 500MHz to
8.3GHz for the R3265P from 3.5GHz to 26.5GHz for the R3271 and from 500MHz to 26.5GHz
for the R3271P, tracking must be adjusted between the preselector’s sweep frequency and the
input sweep frequency (the “peaking” adjustment). The auto peaking feature provides a

convenient way to do this.

r———=——====———- el

ON | ! NEXTMENU ___,!

, Press these softkeys to open
the auto peaking menu.

PEAK

Press this softkey
to perform auto
peaking (first,
however, make
sure the normal
marker is near the
peak of the input
signal). The
analyzer
automatically
adjusts the
preselector
tracking so that the

maximized.

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

Press this softkey i0 move the marker to the waveform peak.

we Mar 24 10111 1%] PRESELE

REF 8.9 dBz A17 18 &R A write Bblank
1948/ .
, wrkry RN
o LLBENRY GHz
O -9,17 dBa

Peating !!

)
1) b o lf :
M kke EEEEE
VER
i kdz :
S¥P T
38 as

CENTER . 080008 GHz SEaN LT MKz

Figure 5.3-5 Executing Auto Peaking

NOTE

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

]
1
1
1
1
I
|
I
]
]
1
1]
I
1
1
1
1
1
1
1
1
i . : .
H input signal level is
1
1
1
1
1
1
1
1
]
3
3
[
1
3
]
1
I
3
]
I

FMANUAL !
| PEAKING !
- 100 to 100.
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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 reiative to
the display line.

ON | 5 | NEXT MENU

| DSPLEVEL | Use this softkey to select how the marker level is determined.
i REL/ABS | Select REL to display the marker level relative to the display line.
Select ABS to display ithe absolute marker level.

NOTE

The delta marker cperates independently of this sefting. The usual deita marker
information appears even if the display line is turned on.

{9) Positioning the Marker Data on the Screen

ON b | NEXTMENU

Y
| a
I DSPPOSI | Use this softkey to position the marker data.
I UP/LOW | Select UP to display the marker data in the upper right of the screen.
bowsomommo- < 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 level of the waveform
containing the marker. The marker is placed on the waveform’s maximum
level, and the frequency and the level at that point are displayed.

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

€ :  Active

Tue Mar 24 13:04:31 1992 PR 172 Marker
REF #.¢ dBe ATT 1¢ dB A_view B blenk
{8dB/

| ‘ WIRKER |
o T 1 ?3 s 6 MHZ TN

MR ! 6,97 dBa

183.6 MEz A

BT PR

‘,” *\ i MIN
]

S A i il W&mﬁmﬁ
I Pz e e e L BT D
SEP - :

38 ns

CENTER 262.2 MHz SPIN 137 WHz

Figure 6.3-6 Peak Search Screen

1 NEXTPK | Press this softkey to move the marker in descending order to the next
; : peak on the waveform. You can display up to 256 marker points and
pr=—===o--- - 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

---------- A
i NEXTPK | Press this softkey to place the marker on the next peak to the right of
! RIGHT |  its current position. The freguency and level of each peak (up to 256)
Foommmmmmee < are displayed on the screen.
A
1 NEXTPK | Press this softkey 1o place the marker on the next peak to the left of its
: LEFT ' current position. The frequency and ievel of each peak (up to 258) are
bo==mmm——- *  displayed on the screen.
|
f=m——————— b
ONEXTPK | Press this softkey to alternalely place the marker on the next minimum
i MAX/MIN 7 and maximum of the waveform. The frequency and leve! of each peak
E‘ “““““““““ . (up to 256) are displayed on the screen.
- .
! VN 1 Press this scitkey to place the marker at the lowest point on the
' ! waveform. The frequency and level at that point are displayed on the
fommommmms ®  screen.
b
LONEXTMIN ) Press this softkey to move the marker in ascending order to the next
' ' minimum level on the waveform. The frequency and level of each
Fo=m=m=mmmm - rminimum (up to 256) are dispiayed on the screen.
;
o= m—— bl s ——— b
| NEXT MENY | | CONTPK | Select ON to execuie a continuous peak search.
' | | ON/OFF | The waveform peak is determined after each
b ——— -1 e o ——— -

sweep and the marker is shifted to that point.

NOTE

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

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

(2) Setting AX and &Y

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

When you execute a peak search, the analyzer looks at the waveform for a rising slope that is
AYIAX 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 enables the analyzer to find the peaks of smaller
spectra. Since AX and AY are based on the screen resolution, zooming in on a waveform
may also improve peak searches.

Set AX and AY as follows:
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PEAK | [ NEXT MENU ! | PEAK A -:I Press the PEAK AX/Y softkey to toggle
: ! : XY | between AXand AY, and set a value
ettt 4 e 4+ foreach.

~
ints
400 poin AY: Setting 1 to 400 points
{Initial value: 40 points)
N _—
k _ A AX: Setting 1 to 700 points
700 points {Initial value: 15 paoints)

Figure 5.3-7 AX and AY Resolution

Max.

The point @ whera 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 vaiue between points @ and @.

Figure 5.3-8 Setting A Xand AY

REF 40 o EISLE: ] 4 view B blaak PEK 272

138/

‘ (Exampie 1)

TR If AX=15and AY =40,
: AY is so large that the analyzer only finds

BEE 13 kg one peak.

SKP b s - — PEAK LIST
CENTER 208.8908 Mkz N 1.0 K2 | B

Kb o o AT B i view B_bleak PERK 2/2

188/ : —
L 199555 | A {Example 2)

) -1.97 e

Uy mE
.E;.l:d:lz - \ 1L
e —_— e

CENIER 260, 6900 Mz S 00 ki Te LT

If AX=15and AY=10,
AY is small enough that the analyzer finds
several peaks.
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{3) Modifying the Peak Search Level

pEm——————— = FeTTs=ssm== l
PEAK | _» ! NEXTMENU 15 | NORNM/UP
! Poor low

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

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

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

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

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

| T
I ] . . .
MEN DSP LINE i to select ON — adjust the display line
! ON/OFF |
e e — d
NOTE
REF 0.0 dBe ATT 10 & Aview Bhlank PEAK 2/2 . . . i
O : : Y The peak iist function will not operate in
I 2000000 Mz | ot
R gz W PEAK search or MIN search mode.
204,068 iz o
' a.
‘F
e TR O
i ‘ e
" eI 200,008 w2 P 1000 iz PELIST

Figure 5.3-9  NEXT PK when NORM is selected

HEF d.¢ dba ALl 18 Avier B Blank PESK 272
1/ R ]
: . K
R e wone
000 Wl e e ed e
W | ] , ~— Display line
wie oy
T } Not searched
N CENTER 248308 16k <P 1000 W R L

Figure 5.3-10  NEXT PK when UP is selected

%;‘i,? dEa AT B 4 view Bhlank PEAK 272
L. R Not searched
|y 199,519 ig| T

T B s WA

1 T 1

roameny T T OPEK A . .

D500 0 | L Display fine

¥ f ©MRHAP
B i+
SWE 208 @s

PEAK LIST
WAt

CENTER 200, 0000 M2

Figure 5.3-11 NEXT PK when LOW is selected
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{4) Peak List Display

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

I" __________ FEeemmrmm—— il
T : | ON/OFF !
A O -f

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

o= ———— bl roTme—————— Fr————————-

PEAK : NEXT PK : : NEXT MENU : PEAK LIST ,I to select ON.
| L | owoFF !
Lcem e e mmmm 4 b 4 S 4

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

Tve Mar M 12:35:47 1952 PESK (12 REF 4.0 dBa AT B dvier 3 hlak PRI 272
REF 1.1 dBa ATT 18 4B A vier B blatk Lo/
1848/ —
WAIRKER | M
19.1 MHz i W@
KR -12.31 dbe | 10.1 it
1e.1 MHz e .
i . IR BB 269 kg - i : :
-‘-!-I '| e ! | W Semw Hl-\..w R Mw'mwmu
' b S8 3 ms P& LIST
. ‘1 e ede o ] ST 5.2 Wiz STOP 133.0 Wiz W
S I R SR S, ..
:‘ [ 5| i .. 1] 18,1 Wiz -12.31 die
Jh N broer 3.0 33197 dhe :
aax : ‘ i H ,| : Ko, i Eg.f_ UHz -32.57 dBe A e
:‘N KHzod ol ol . y ! ; N Th1 MHe -41.02 dbc 4
i o B ome dym
T .1 WHz -13.7% GBr A e
3“ ik B "!'* ‘vu M‘ A Wi %\Mhﬂl\& B ReTi 5001 UH2 B
:a o Ro.%: 3.1 WKz -15.16 dBo y
START 3.0 Wiz STOF 1830 WEz

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:
r———T—"TT=TT7=—"% 1 reTTT T T —-— MM FpEEEESe—s—= 0 rUeTTT s m— =
| NEXTPK |! NEXTPK !|! NEXTPK !! NEXTPK ! toselect MAX or MIN.
! P1ORIGHT '} LEFT ! MAX/MIN |
e o e o o ————— [ S S — S ] e ———a i — -1

For example, to list the peaks from left to right starting at the peak preceding the peak with
the active marker 4, press the following keys:

FTTEET TS pEEEEmmAssSs-] PETEm s !
PEAK [ ! NEXTPK '_" NEXT MENU ‘_1“‘ PEAK LIST | to select ON.
' RIGHT : } : : ON/QFF |
N - Lo o it e - = e == -
Tye Yar 2o 183700 1992 PEMOLA2 o e e .
REF 0.0 da ATT 18 éB "4 viex Bplank Ay & A fner bblak 2 12
14dB/ ‘ : o ‘
; ' - e BT R o e
MER aE ' : -42.34 dbn ! = 6.1 g . I o e
T T e P s E SR 4
20.1 KHz i . F . 5 e ] b
| .‘! - ;| ot
o Ty Ee
BEE 300 itz - e ol
TER 300 iz o WA g s b ‘uéuuw AW
S¥P 3 s
CRVIER 35,8 Mz SN 160,54z
i
L | vl 18,1 ¥Rz 12,31 dee 3
: A ot .1 iz 3.3 @ i
REF A A ! . 1Y }.1 MHz -23.9% dBm El
gtz ] NET Y Youi: 1001 Wz ST
AT VL PXa. 5 5601 Bz -31.47 e W
m Kz iﬂk M’ L.ka Ho.b: §6.1 Mz 47,25 e R —
#' a# "H M]M‘ %Wt B Mo, Tt Th.1 vl -1 b8 dbe PR
Jﬁ oS Yo.3: 8.1 vilz -53,91 dBc E
CEXTER 33.0 UKz Seax L0d.2 WEz :

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.

NiKR=>
l--———J ————— | .
i MKR—CF |  Press this softkey to change the center frequency to the active marker
!  frequency.

e m i —— 4
H
H
H
1
' Tue Mar 24 11:20:47 1982 PE3K 172
: REI; 5.% dBn ATT 14 dB i vier B_write

1035 -
' : ¢ oyzkep o BT
2 WER N vﬂg-ﬁ 222 ..................
L k . . -2, n -
: 5@p_%1 MHz - Ii e e e e e e e \;{:‘EH_EK
1 S
t ) MO B
! L LEFT
[ !
3
3
I
I
|
|
|
I

ige

| 37 kHz T NI B
[ SHP SET MR
I 30 os
: CENTER 3¢¢.08 VHz SPAN 38,0 MEz
I
l
|
: Figure 5.3-14 Setting MKR — CF
i
pm————————— B
, MKR—REF | Press this softkey to change the reference level to the active marker
| i level
b -
I
pom—m————
' MKRA - ! Press this softkey to change the frequency span to the delta marker
i I Yy g
I SPAN ' frequency.
}_ __________ .
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|
|
| S ;
i MKR— ] Press this softkey to change the CF step frequency to the active marker
! CFSTEP !  frequency.
:l: __________ -
————————— 1
' MKRA - | Press this softkey to change the CF step freguency to the delta marker
' CFSTEP | frequency.
__________ -+
"
Fommmmmmmem -
i MKRA— | Press this softkey to change the center frequency to the deita marker
' CF . frequency.
}. __________ 4
1
bommmmmmm - -
| NEXT MENU |
: i
boomoemae- 1
1
Fommm e ~
I MKR—> | Press this softkey to change the marker step frequency
| MKRSTEP |  to ithe active marker frequency.
}. __________ -
I
R -
i MKRA— |  Press this scftkey to change the marker step frequency
| MKRSTEP |  tothe delta marker frequency.
__________ 4
]
S -
P MKRSTEP | Use this softkey to specify the step frequency used
! AUTO/MINL | when moving the marker with the step keys.
- ]

Select AUTO to set the step frequency to 1710 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:

Counter
Neise/Hz
Marker Pause
Sound

Singte Track

5-50

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

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

You can also use the delta {(€) marker to measure the relative distance to the multiple markers.

Tue Mar 24 19:01:45 1992 ML WK
REF 5 ? dBe L7718 dB A_view B blank
1948 -

This example shows five
markers on the screen. (The

first marker is active.)

o : ; SRKER
AR 199, 9391 Wz
i -4" 13 dBm

HR : ,

|

RBE N ‘
1 khz : i
i ; [ - P e
14 z PR WY \'“JH'A"; St 1'-«»-»4\’\-»-‘ iy
240 ms
CENTER 204,000 WHz SPAY 188.8 kHz
Figure 5.3-15 Multi Marker Display
REF 4.8 dEn ATT 18 B A_view B hlank WLT] W
1/ : .
T MRER o You can use the multi marker
Lol 199,99 Miz: g isti i i
; 4 i e ] listing function to display the

frequency and level data of all
rmarkers, as shown.

W& Lo
1999391 ¥z} -

B

v
S

L -
TR
B T e . S UL
CENTER 200.49009 Mz SPAN 180,40 kHz - E"WFF
SLLTT ARRER LIST [l
.| 199.9391 MHz -49,13 dBe i
No. 2 199.9796 WHz -38.33 dBr A 5
200.9401 MHz -13.86 dBe A e
229.49206 iz -30.5¢ dBe E |
2009410 Wiz -49.19 dBe A

Figure 5.3-16 Multi Marker Listing
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{1) Mulii Marker Menu

BHIFT

Y
@]
pd

MKR *

MKR

MKR LIST
ON/OFF

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. sofikey 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.
becomes the active marker when first turned ON.

Select OFF to turn off the marker.

Use this softkey to select from the eight multi 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 4)
with the numeric keypad, the step keys, or the data knob.

Use this softkey to display a list of the marker number, frequency, ievel,
and trace of ail the markers in real time. The active marker is listed in
reverse black and white.
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REF 0.0 Br AT Aview Bblae WLTI K @ This example shows a delta
1B/ : marker listing:
B IWRER| o :
3 o dLbide g ¢ Thedeltamarker( ¥ )is
P . T it et set on the third marker,
e;! b 2 } AR, which is active (¢).
i [ X
BN S | ® Relative values are
_BB_LkHz\Bg L ;J{‘;; i Lwd j‘;\;j;‘ R ! measured from the delta
Npamdiat N b Lo - mrrd i eremees e
A T e g ' SPay 10,0 kiz [ LIST marker.
. i) W n
i ® The absolute value of the
| .»..- 5%2 tﬁz -3%,25 ga 4 i delta marker appears at the
CNe. 2t -20.6 ki -12.47 4B i .
:;\’t\.3: 3 sz 9.2t ck U end of the list.
el d: 20.4 khiz 1244 o 4
ro.d .Y kilz S3LY3 K i
YRosbr e
NoL T
SNoud:
4 2000081 ¥Hz -18.86 dBo

Figure 5.3-17 An Example of Delta Marker Listing

@ This example shows a listing

REF 8.0 AT B Sview Bblenk MLTI WK . . .
Ledd/ —— using the display line:
’ S R 199.95“5;% ﬂﬂF% The levels listed are measured

H .88 @
A

relative to the display line.
For this type of listing, be sure
to set the display line to

L :
1992581 Mtz
DL ~30.0 B -

H e Frepeh ) measure relative values as
L TSR N T e T i
S¥° 204 s : - follows:
CEXTER 200,9002 Wiz SPAN 100, 8 kitz
MLLTT Y3RKER LIST
| Y 199.9531 Wiz 8,38 ¢8 i
Noods 1399796 Wiz 19.47 dB 3 Fo==———mmmeo o N
Xl 3 26,0081 MHz 3.94 dB A CN ™ NEXTMENU ™
Noods 200.0206 MHz 19.5¢ db . Lo e e 1
(K05 200. 0409 MHz d.81 dp I
No.ob: e Fm——m———— 1
,\\'L.T: :
Koot IDSP LEVEL! to select REL.
i REL/ABS |
g -

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 Multi Markers

®Turning On the Muiti Markers

Tue Mar 24 19:49:33 1992 MILT] K

R%E g.i de AT 10 dB A vier B_hlank
19dB :
! ‘ MARKER n%%
¥ER e . 1993‘5?92 -‘QHZ e
d i 1 -38.33 dBn - .
199.9795!'HHZ' S ?‘ B R R,
i ’ % ’ ATIVE
i ME

HH e

#oas -
CEXTER 28¢. 8004 W4z SPAN (#9.% khz

Tue Mar 24 19:89:36 1992 WL WK

RN ATE 13 dB Feiergticn
1dE)

! MIRKER | gk ]
R T HEMI N
. : : -18.19 dBa
200041017 LIRS m

| R Cwme
R

i : :
i : } 1!
i | :
; i
‘ ‘A} ; ! |I IE ! T
1 kHz T . i b
VBE i Clo :
T TR WPIV S PUFE i U SO
rid}

1s i
CENTER 242.0000 WHe SPAN 180.¢ kHz

Tue Mar 24 19:160:48 1990 MILTI W

SEF 8.0 dBa ATT 14 48 A view B_blank
1848/ : L
i : MARKER | g
e S e FIINIIN MHZN"@FF
4KR ; : : L -18.06 dbz | Wi
lﬁg.wﬂli'ﬁﬁt"' ,’ - N - b
b | owme
IR
" _' MR LIST
: ! Iy
‘l L [
i i
RBE i ! !
TkHz i e e ede -
VET D P S :
1 IK.HZ . K ‘ b . l.\ . i : Lo . \‘ ; P TI T
S¥P kbl Ny b7 A WO
08 ps
CINTER ZEE.0909 ¥Hz SELN 1#E.¢ kEz
5-54

Press | SHIFT || ON

to turn ON marker 1.

To turn ON marker 2,

press F MKR No. -E to select marker
[ 1
E‘“"“_“_"_"_'_"]_____

2, and preSSi- MKR2  |to select

ON. i ON/OFF |

Marker 2 becomes the active marker and

can be moved on the waveform.

To turn ON marker 2,

Pmmm e —m mm
press| MKRNo. | to select marker
| |
P <
| o s
3, and press{ MKR3  |to select
! |
ON. LI

Marker 3 becomes the active marker and

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

T Mar 24 19:87:57 1992 MULTI MK

REF 2.8 dZo ATT 14 dB 4 vier B_blank
14dB/
MR 1
MARKER ;
R i 001 ggzl....’.?fi.,.
L o ‘ 1 -8, b )
2008091 MEL - - :’ S } HR N0
it e
L
e v 3 Fordes e e
b o P!
0 [ |
r‘, { e e
8Es H P
Tz o (e - 0 by
YB¥ . ; i 4

1 kHz & o4 Lo R AECNIE L O ROR s J N S
P TR PO VTN S WL S S N

# s - :
CENTER 2¢8. 2000 MHz §34% 180,90 kHz

Tue Mar 24 19:08:1% 1592 MIATT MK

Rsa Ia,.a do AIT 10 &8 A_view 3 blenk
1ids :

; FARKER | ﬁr%
FKR | et n e e e 1996?6%2 ggz i ..............
‘3 [ : 1 -63. a W

T il ..................
]
i
REE i
1kHz
mk Pl
1 kHz : 4 = T T
WP e M Nt
H

o$ :
CENTER 28¢.2880 MHz SPN 189.¢ kHz

Tue Wer 24 19:48:35 1992 MATL WK

REF 4.0 dBo ATT td dB A vier B_blank
18dB/ : & 2
: MARKER ﬁ/@FP
T 1“55233 EHZ ..................
MER : -3%.30 dBn
UR N
2609206 HHz- e
o R s
4 & LR
st T 0 ¥R LIST
" 'I [ " i Vel
A SIS il
il 3 I
R TR et
¥ i H
TkHz oo TS I O
WE sy
I W R et S R oA
288 ms -

ms - -
CENTER 20¢.2090 WXz SoAN 1HE. k2

5-55

To turn OFF marker 3,

.
press | ACTIVE | to select
! MKR !
b o o - -l
e mm e
marker 3 and press | MKR3 !
1
to select OFF. L__?Pf?ff__j

When marker 3 is turned OFF, marker
4 automatically becomes the active
marker.

f | MKR4
|
|

I is turned OFF
ON/OFF |

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 smallest

number becomes active.
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5.4 User-Defined Softkey Functions

Most of the analyzer’s keys are software-based rather than hardware-based. This makes the analyzer
a very flexible instrument. The user-defined softkeys function lets you assign the softkeys that you
use most often to the user menu. Moreover, you can reassign any softkey 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 initiaily not assigned any softkey members.
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(1) Reassigning Softkeys to Menus

DEFINE
Press l:]SHIFT USER | .  The following display appears.

Tve Mar 24 11:23:1€ 1992 MG \END

f3xx CEXTER s RICP
* SF1 ¢ (f Step Size futo/Manual K

SF2 ¢ Frequency Cffser Oa/GEf
@ Soft group SE3 ¢ 4/ EER
! SFd ¢ Internal Mixer HTIVE
SE3 : Externzl ¥ixer
SE4 @ L0 YHz Ref Int/Ext ENTER
SET .

Center Frequency 4%/
13 Center Frequency
2 ¢ CF Step Size Aute/¥anual
3: Frequancy Offsget Qn/0ff

LR Y

3t Iaternal Mixer
@ Soft member 61 Exterral Mixer 3
71 Pasitive Bias INITie
§ 1 Negative Bias e
9 ¢ dgplitude Correct RERRY
t: Averagiig Loss Teble

Figure 5.4-1 User-Befined Display

@ The softkey group’s current menu assignments (SF1 through SF7) appear in the upper half
of the screen. o _______

r -
i GROUP |

These can be set by pressing the |  ACTIVE | and moves arrow bey — to the menu
L e = -4

you wish to alter or add by knob @ .

@ All softkey members appear in the lower haif of the screen, sorted according to the group
they initially belong to.

| ' MEMBER |
These can be set by pressing ]  ACTIVE | and selects the menu you wish {0 set by
S s ]
panel key or T ik Keys.

5-57 Feb 28/92



R3265 /3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.4 User-Defined Softkey Functions

(2) Explanaticn of the Menu

DEFINE
"SHIFT | USER

---------- 1 Press this softkey to activate the softkey group area (the upper haif of
GROUP the screen). Press the front panel key corresponding to the group you
ACTIVE | :

__________ 1 want to modily, or use the step keys to step through all the groups. Use
the step keys to access the second menu (next menu) for groups that
have two menu pages. Use the knob to set the arrow at the menu
space you want to change.

MEMBER Press this softkey to activate the softkey member area (the {ower halif of
ACTIVE the screen). Press the front panel key correspending to the group the
""""""" - member belongs to, or use the step keys to step through all the groups.

Use the knob to set the arrow at the member you want to add.
ENTER Press this softkey to place the softkey member indicated by — in the
: menu space indicated by —.
---------- il
DELETE | Press this softkey to delete a scftkey member from the selected menu
: space. {The softkey group must be active.)
INITIAL | Press this softkey to return the current scftkey group to its initial
GROUP | settings.
—————————— -1
ALL " Press this softkey to return all softkey groups ta their initial settings.
INITIAL !
__________ il
RETURN Press this softkey to cancel the user-defined softkeys mode. The

preceding display appears.

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

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

Tue Mar 24 11:25:33 1992

thanged soft menu pade
fest USER [343

arker #x4/

1t Marker On

2 Marker 0ff

1 : Normal Merker

4 ¢ Delra Marker

3 s Fixed Marker 0¢/0ff i
6 1 1/Delte Marker 2n/0ff |
71 Counter dn i
§ 1 Counter Res [ xHz
2 ¢ Counter Res 18@ Hz
8 1 {ounter Res {§ Hz

CHG MENC

INITIAL
GROLP

Tue Mar 24 11:26:28 1992 (HG MENC

thanged sofl menu mode
fe32 USER we3/

11t Counter Res 1 Hz
1 Freguency/®arker {ounter
13 ¢ Counter OFf
+ ¢ Signal Track 0n/0ff
5 1 x dB Dowe Mode
& ¢ dB Darn

7+ dB Dosn Left

§ : dB Down Right

9 ¢ Relatives/shsolutel/sbsolute?
§ @ Reference Yarker ictive

1 ¢ Reference Marker -» Peak

RUP
ACTIVE

DELETE
IRITIAL
GRILP

Tue Mar 24 11:26:37 1992 (HG MENC

changed sofl menu nade

f#xz  LUSER sks/ | RILP
SFL | ACTIVE
SF? H—
4 SF3 ¢ dB Dewn VEMBER,
N ATIVE
SF:, [T T T
SFb ENTER
SET |
11 ¢ Counter Res 1 He i DELETE
12 ¢ Frequency/Marker Covnter i
130 Cownter OFFE
td 1 Signal Track 0n/0ff : INTTAL
5 ¢ x dB Down Mode i GRILP
b

i
16 dB Down !
17 ¢ d3 Down Left :
18 ¢ dB Down Right

19 ¢ Relative/ibsolutel/sbsolurel

2B ¢ Reference Marker ictive

21 ¢ Reference Marker -» Peak

5-59

DEFINE
® Press [TSHIFT || USER
e —————— 2
! GROUP ! .
b ACTIVE !
e e — = =]

Then use the panel keys or step
keys to select the softkey group to

modify.

[n the example at left, USER

is selected.

@ Use the data knob to set the arrow

{—} at the menu space to modify.

' MEMBER ! .
@ 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.

ENTER

.

-

1
i
i
A 3
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 10 initialize the memcory 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

ZIDVANTEST.

ADVANTEST CORPORATION

~

3
4

Al MEMORY CARD
/ v

L Insert direction

Rear surface

Battery hofder

=z
I
<
=
z
ur
[~]
o
3

- Protection switch

Production No.

Month when produced

1 through 9 (January to September)
X {Octorber)

¥ {November)

7 {December)

Tha last digit of the ysar

Memeey capacity

Figure 5.5-1

External View of the Memory Card
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{2) Inserting and Removing the Memory Card

F I PRy

=

NN

Drive lamp

Eject button

OHYD AHOWIW L 4
T

Protection switch

Figure 5.5-2  Inserting and Removing the Memory Card

e

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 CN 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 gject button while the lamp is lit or you may damage the
card.

{3) Initializing the Memory Card

WARNING

Initializing @ memory card erases any data on it.

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

@ Set the protection switch CFF.

@ Insert the memory card into the analyzer.
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MEMCD

| |
@ Press |SHIFT || 4 |'  cARD ;
: FORMAT !
L -

The following screen appears:

REF 8.¢ die

ATT 10 dB

Tve Mar 24 11:28:18 1992
dwrite B_blank

1448/

i 'f Do vou rezfly want 1o ‘ o
i initialize Memory Card?

1
|
|

!

CENTER £.13% (Hz

SPaN 1.3E GHz

CRD 22

(NFIRM

CANEL

to initialize the card.

to cancel the operation and return {o the previous menu.

@ When initialization is complete, the message "Memory Card Initialized“ 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 98:3%:33 1932 (ARD 122
REF—.EJ dbm ATT 1% dB Awrite B_blank
145/ ; ST
MENE

i Yemary Card :
: Initialized

CEINTER 4.130 GHz SPiv .30 iRe

Figure 5.5-3 Initializing the Memary Card

{(4) Saving a Custom Menu

The analyzer can save one user-defined menu setup per card. Do this as foliows:

@ Insert the memory card into the drive.

@ Press SHIFT 4

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

CAUTION

1. li channe! 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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{8) Recalling a Soft Menu
To load a user-defined menu setup from a memory card to the analyzer, do the following:

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

@ Press|SHIFT || 4 |!  LOAD
]
]

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 memary locations (channels); these are calied 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
memary to other R3265/3271 analyzers.

@ Insert the memory card into the analyzer.

_
©® Press|BHIFT || 4 |! siorRe ! .
1 1
| ]
L

The following message appears:
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Toe Mar 29 11:28:43 1992 0:RD 272
Rs; ’Ef.ﬁ dBm ATT 13 dB A_write B blank
1948 : . _ : :

CONF IR

: S
i b Do you really vant to Lo
store Backup data?

CENTER 4,130 ¢z SPAN 8,30 GHez

Press CONFIRM | to store the back-up memory on the card.

CANCEL | to quit and return to the preceding menu.

Press

CAUTICN

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

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
R3265/3271 analyzer as foilows:

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

MEMCD
| et A
@ Press [ SHIFT || 4 |! LoAD !
I BACKUP |
b o e o ——— -

The following message appears:
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Tue Mar 24 11:28:81 1932 C3RD 272

REF &. 8 dBe ATT 10 dB Avrite B_blank
1348/ : } TONFIRY
- .
:
R s
Do you really sant to o
load Backup data? | |
AN | —
2 WKz
st | TN
130 bs - - i
CENTER 4.139 oH: SPIN §, 3P 0Kz
r-T—-=T—7—=== 1

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

-
[ 2 ]
Press ; CANCEL | to cancel and return to the preceding menu.
1 1
1 |

5.5.3 How to Handle a Memory Card

{1) Back-up Battery Lifetime

The memory card battery will 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.

temperatures.

CAUTION

The memory card operating lifetime is significantly shortened if it is kept at high

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
mernory card, and remove the cover.

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

Battery Type CR2016

. /
- J

Figure 5.5-4 Memory Card Battery Replacement

@ Replace the cover and its attaching screws.

CAUTION

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

Memory cards available; AQ09505 32Kb, SRAM card, 5 in a set
A09506 128Kb, SRAM card, 5 in a set
(3) Memcry Card Handling Precautions
@ Make sure no dust gets into the connector hole. Dust can damage the connector.

@ Never touch the connector with a metal object. Static eleciricity from the metal could
damage the connector.

&

Do not bend or drop the card.

&

Keep the card away from moisture,

5-67 Feb 28/92




R3265 /3271

SPECTRUM ANALYZER
INSTRUCTION MANUAL
5.5 Memory Card Functions
(4) Specifications:
Memory capacity o 32Kb
Connector 1 20-pole, 2 pcs

(insertions/removals before failure: at least 5000)

Interface ;IO bus byte
{(based on the Japan Electronic Industry Promotion Association)
Memory back-up battery : CR2018 (1 piece, replaceable)
Battery Lifetime : 5 years (if kept at normal temperature)
Dimensions ;54 mm {width) X 86 mm (length} X 2.2 mm (thickness)
Environmental conditions @ Avoid condensation
Operating temperature G° to 4G° C ({32° to 104° F)
Storage temperature -20° to 60° C (—4° to 140° F)
Relative humidity 10% 10 S0%
Protection switch : Switched ON/OFF

Write inhibited when the switch is set to ON.

5-68 Feb 28/92



R3265 /3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.6 Save and Recali Functions

5.6 Save and Recall Functions

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

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

@  Back-up memory consists of channei [P and channels 0 through 15:

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

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

Channel 1 {0 15 :  User-defined, and can save the foilowing:

Setting data : 15 items per channael

Trace A and B data

Normalize data : } 20 screens

Antenna correction table

Limit line table 1 and 2 } 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

Normalization 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 siore 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 again.

Valid data when option 71 is installed.

[ Saved/Recalled Data ]
GATED SWEEP data

*SOURCE EXT/INT
GATE position

GATE width

GATED SWEEP ON/OFF
SWEEP TIME
*TRIGGER mode

DELAY SWEEP data

DELAY time

DELAY SWEEP time

DELAY SWEEP ON/QFF

DELAY step size,and AUTO/MANUAL
SWEEP TIME

*TRIGGER mode

needs to be adjusted after recall.

5.6.1 Save Function

To view a list of saved dzata, press

SAVE
SHIFT || RecaLL

SEP 30 s

REF 9.8 B AT 10 B Asrize B bhlank SWE 142
0/ _ : .
SAVE
SHE Ko REATE
H ! CHOMEL
.... )
T e
RER A0 KHz oomobo i fo | SHNE
VB 10 kilz  wnabidbinspmsnmagind? 3 TITLE

+~ [

]

M

CENTER 435,000 Mz

P 1000 iy TRIE

[l}: lastrugent Preser OFF 0 SAE
| SR Last Stare oo TR
‘ 15 P
| I i

........

JBa.... OFF NERT MENY

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 IP through 15
belong to the internal back-up memory, and channels 16 and above belong to the memory
card. Piacing the cursor on line 16 or above displays the memory space remaining in the

memory card.

[Listing the Back-up Memory Data)

Status”

(ESTER 4.150 OHe

[Bl: [astrument Preset
Last State

+

E"W"—"—'D

SEAN 830 B ooy

—— Initializaticn data
—— Condition data when
power is turned OFF

— The number of remaining items
— Protection switch {ON,QFF)

Black-white reversed
when the setting condition
is saved.

[Listing the Memgory Card Data]

\————-—The number of items in the table

The number of remaining items Trace

Normalize

CENTER 4150 Gk
SAVESRIC S

b
. LY

.

- LY
P83 G

0FF SAVE
0FF TR

Y

aFF
d2F 16128 Bytes

*: Symbol of status indication

AB ‘Waveform data A/B

ab : Normalize A/B

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

— The number of remaining bytes

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

SAVE
SSHIFT |- | RECALL

| a

' SAVE | Press this soitkey to save the current setting in the selected channel.
! EXECUTE |

}... __________ -t

|

R -

! CHANNEL |  Press this softkey to view in detail the contents of the selected channel.
booLIsT !

'_ __________ =

|

T -

} SAVE I Press this softkey o enter a title for the data in the selected channel as
! TITLE ' described below.

'. __________ -

|

R -

i WRITE | Press this softkey to write-protect the selected channel.

i PROTECT |

]. __________ -

1

O -

! SAVE : Press this softkey to select the type of data to be saved.
LOTEM

I.. __________ -

I

fommmmmmme- n

! NEXT MENU |

: i

l'—“""'l ----- l

! DEFAULT |  Press this softkey to reset channel P to the factory default settings.
1 SET |

l. __________ A

]

! DELETE | Press this softkey to delete the data in the selected channel.
: :

|- __________ J

|

e -

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

1 L

| 1

| s of

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
BHIFT L | RECALL

I SAVE
1
1
| is saved in the selected channel.
TEM !

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

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

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

CAUTION

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

How to Save Data

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

@ 7o save normalization data, set the NORMALIZE ON/CFF 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,
o= —m—————— 4
! STORE !

press 1 ENU ! of the memory card section.

(See Section 5.5, Memery Card Function.)
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{4) Viewing Data in Seiected Channels

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

SAVE

RECALL

LIST

@ Ifany data has been loaded

T (AT 4150 e

SPAN 8,30 Gtz

P SOFT KEY HEXY

SIVE/RECALL  LIS]
i xssma/ix
i : 11:47
CENTER 1438 GHz " s
| SPAK §.30 GHz TRACE 0FF
; RE¥ 3 ¥H:z ANTENNA GFF
i VBF 3 dHz RORMLIZE  O5F e
isEp 13¢ 15 LINIT  QFF | mREV BN
VATT, 18 g8 (oss 9F
-REF.LVL t8 die e (3, 1o
@ if Softkey menuis contained
CENTER 4. 150 SPAN 8,30 CHe

S031/12/2¢ |

SGFT KEY MENC

BIELT20R Bytes
Q@ If nodatais contained
" CRNTER 4330 3t SPAR 3.3 oz
N1 DATA
e
<< 13, 2

Figure 56.6-3 Data in Detall

__________ A
SAVE |
EXECUTE |  selected channel.
__________ -
__________ A
DELETE !
! channel.
__________ -l
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(5) Entering the Title

The title you give to saved data appears in the savefrecall list. (This is different from a trace’s
label, which appears on-screen.) To give a title {0 saved data, press the following keys:

SAVE

DSH] FT p—a | RECALL

| LiBEL

1jkimnoparstuvexyz |
59 |

5-75

! Press this softkey to save a title. Use the knob to select a character,
! and press the unit key o enter it. The title can be up to 30 characters
'f long.
FTT T ——— =
. ) . , RETURN |
! After entering the title, press ! 1
rFrmTeEEmmsm A
| o boooooeooo 1 save !
1 When entering a tile in the memory card, press 1 gygcyTg |
; LT i
l
i
1
i
ll T%F 9.0 dBn A1T 10 & ARite Bhlenk  LABEL
T — .
1 . T
1 "PBCDEFGHI JKLUNGPQRSTUVEXY 1 |c4PS LOCK]
! o 8123456789 _
: 7 - £4PS LOGK
1 OFF
X 1 N R R PO WIRVIN I I Py PIGNInr [
) 0 v R
1 \.B" 3 MHZ B M B T e veterennnen
! Wi ————— _ -
! (EIR 4336 G2 SRAN 830 Gz
. /RELA IS
1
1
1
1
i
1
5 |
: § < 13, 2>
;
:
: Figure 5.6-4 Entering the Title of the Saved Data
]
————————— !
{ CAPS | Press this softkey 10 use upper case letters.
POLOCKON |
J
I
{ B CDEFGHIJKLMNOPQRSTUYEXYZ |
' 0123456784 :
A
| CAPS ! Press this softkey to use lower case letters.
I LOCK OFF |
I..
|
Y
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¥ .

i MARK | Press this soitkey to enter symbols or special
' ! characters.

'. __________ -

' -

: | LiBEL |
: TSR Ose, - s tN
{ R RY IS ES + RN |
l

]

b -

. SPACE i Press this softkey to enter a space.

| ;

Fo—————————— J4

|

- T

| LABEL i Press this softkey to delete the title.

! CLEAR !

I r

|

Fm———————— =

! PREVMENU | Press this softkey to return to the previous menu.

(6) Protecting Saved Data

To prevent the analyzer from writing 10 the seiected channel, press the following keys:

SAVE
CBHIFT —= | RECALL

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

If: [nstryment Preset OFF |
: Last State oy

A4 fovee... UFF

M‘r‘“'-‘-‘r‘-""‘“
L =]
[
[ )
L=l
™ =1
T~
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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 channel. Use this function
by pressing the following keys:

SAVE

E’S}-IIFT I | RECALL

The selected items are saved.

SAVE { The save/reczll list appears for you to select the data types you want to
ITEM ' store. {If there is currently no data for a data type, it remains OFF.)
""""" 4 After making the settings you want, refurn to the SAVE menu

i . i SAVE |

i AnAPIeSS i EXECUTE |

i Lo o o e ——— }

l

3

H

NOTE
SAVE

The save item settings are cleared every time you press SHIFT || recal
and all daia types are set to ON.
To cancel a particular data type, set that type to OFF (see below).

a

l

: O lm

| i KORMALTZE  (OFF/IE b /b

( ; LINIT (0FE/ L7 2 /R

' : L0SS (0FF /R

i

i

;

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

;

1

i

i

1

|

1

|

|

i

|

\
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I
\
Fo————————- ]
¢ TRACE | Set this OFF if no waveform data is to be saved.
; |
I‘- —————————— -4
3
bom e -
. ANTENNA | Set this OFF if no antenna correction table is to be
' CORR . saved.
:. __________ -
i
T -
i NORMALIZE |  Set this OFF if no normalization data is to be
X CORR | saved.
pomommmooo-
e -
: LIMIT i Set this OFF if no limit line data is to be saved.
' LINE !
lI_ __________ -4
|
P ]
| LOSS i Set this OFF if no loss table is to be saved.
! Table !
:_ __________ -
|
e ——— "
' PREV | Press this softkey to return to the previocus menu.
' MENU !
e o o o ————— -

{8) Initializing the Saved Data

The analyzer uses the settings saved in channel [P to initialize the analyzer when the
key is pressed. These settings remain in channel IP even after turning ofi the

PRESET
analyzer. To return these settings to the factory defauits, press the following keys:
SAVE
| i
BHIFT |—= | RECALL > ! NEXT MENU !
| [
| ]

boim e e e 2 REF 4.0 @Br ATIE B 4 erite Bblank (H LIST

]

e =
: DEFAULT |
: SET :
N, ] iy
1% 1)
WP 1M ms : -
CENTER 4,158 Gz
SUE/RELALL LIS
! EB P Instropect Preset 1992/?3!31;
| CENTER 4,159 Ghz e
1gpAY §.38 GHz TRACE BEF !
, RBF 3 ¥Hz ANTENNA  OFF -
| VB® 3 MEz VARMLIZE  OFF  eoevreevnrn
DSEP 131 =5 LIMIT GFT C PREY MENC
PATT. 18 2B L0188 15
CREFLLYVL 4.2 dBo e 13, 1o

Figure 5.8-6  Listing the !nitiakzation Data
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{9) Deleting the Saved Data

T delete data from a channel, press the following keys:

SAVE -
“SHIFT | RECALL [—» ! NEXT MENU
1

.} T
' DELETE !
i . Set the cursor {—) at the channel to be deleted and
b < FPm——————— - T
press | DELETE |
I 1
O -l

NOTE

You cannct delete data from channel iP, channel 8, or any channel that has write protect
set to ON.

5.6.2 Recall Function

SAVE
Press | recaLL

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

FAST.)
REF 8.9 d8p AT 1 6B derite B blank  RECALL
10/ :
RECHLL
RECALL N, T
£e THRNEL
LIST
REE 3 Mz
TBF 3 Mz
EEE A e, S

CENTER 4. 130 GHz SPAN 8,30 Hz

i Instrument Preset
: Last State

M-' - =
o
o oo
o .

Figure 5.6-7  Recall Data List

To recall the data list (described in section 5.8.1 (1)), press the following keys:
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(1) Recalling Data

To recall the data in the selected channel, press the following keys:

RECALL
I T
I RECALL | Press this softkey to recall the selected channel.
! EXECUTE | I you seiect channel IP or 0 through 15, the data is recalled from the
-

analyzer’s back-up memory.
If vou select channei 16 or above, the data is recalled from the memaory
card.

(2) Recall Data in Detall

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

channel number and press r=7 7~~~ ~=~ T
! CHANNEL !
' LIST :
S Y -
RECALL
rem———————— il
| CHANNEL | One of the screens shown in Figure 5.6-8 appears.
' LIST |
b 4
]
|
S .
I RECALL | Press this softkey to recall the data in the selected
I EXECUTE | channel.
'— __________ )
1
e it -
| PREV i Press this softkey to return to the previous menu.
! MENU
e o o o —— )
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@ When setting data is contained

CENTER 2,158 G2 SPaN 3,39 (i
| [ 1592/93/29
19:0%
|[ENIE§ 3150 SHz e
SPAY 8,30 GHz TRALE 0FE
RBS 3 KMz ANTENMA N
I'vgy 3 KHz RORMLITE OFF | oo
l's¥r 13 us LINIT 1,1 1 ey MR
PATT. 1t dB L0SS 0FF
CREF.LYL 1070 dBaT <ce 15, 2 aay

@ When soft menu is contained

CENTER 4. 158 K2
SiES

SPAK £.3F Gz

i BB P SOFD KEY MEMG

SOFT KEY MEXE

1891712425
11138

FREY ENU

L
-.
"

L7280 Byies

@ When no data is contained

CENTER 4,138 G&

SPIN §,30 Gz

NDDATA

| REV BN

< 13, 1o

Figure 5.6-8 Recall Data in Detail
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{3) Selecting the Recall Data Mode
RECALL
O A
| EAST/ ! Use this softkey to select FAST or NOCRMAL.
. NORMAL | (FAST only applies to channels 0 through 9 of the internal back-up
b e e o ———— -t

memaory )

© When NORMAL is selected, recall data by selecting a channel from

the save/recall list and pressing

RECALL !
EXECUTE !

©@ 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
2 U g
Normal mode Fast mode
RECALL RECALL
List | Numeric key if you press any key other
& 1 than a numeric key, the recall
——— g SN - '-“—“; ----- * mede is canceled.
i Channel |
| specification ! Executicn {in GPIB, give numeric key as

Execution

N

|

“RF + Numerical value one
digit”.)

memoery card.

NOTE

FAST only applies to the internal memory. You cannot use FAST to recall data from the
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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 8 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 values they had just before
the PRESET key was pressed.

5.7.1 Preset

{1) Factory Default Settings

The PRESET key restores the factory default settings listed below.

Pararmeter R3265 (R3271) Setting
Center frequency 4.15 GHz (13.25 GHz)
Frequency span 8.3 GHz {26.5 GHz)
Reference level 0 dBm
Sweep time AUTO 130 ms (400 ms)
Resaclution 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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5.7 Preset and Last State Functions

(2) Storing a User-Defined Preset State

@ Enter the settings you want.
SAVE

@ Press | SHIFT | | recaw

Back-up memory data is listed.

@ Select channel IP with the cursor.

I SAVE
1
@ Press: pxpcyrte

Hereafter, the analyzer will be set to the siate you defined when you press

{3) Canceling a User-Defined Preset State
Press the following keys:

SAVE

)
“SHIFT || rRecaLL |! NEXTMENU ! DEFAULT !
| i SET :

5.7.2 Last State

PRESET

To restere the analyzer to the state it was in just before PRESET was pressed, press the

foliowing keys:

LASTS

SHIFT

PRESET

NOTE

again.

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

5.8 Calibration Function

The calibration function lets you fine tune the amplitude section of the analyzer to improve its
accuracy. (You should also return the analyzer o an Advantest service center once a year for a
complete calibration and performance check.) ‘

(1) Calibration Items
The calibration function adjusts the following:

® Absolute error in the reselution bandwidth 305 kHz correction signal output
{-10dBm, 1 dB/div)

[F filter switching level error in the resclution bandwidth 10 Hz to 3 MHz
Screen vertical axis iinearity in LOG 10 dB/div, 5 dB/div, 2 dB/div, and 1 dB/div
Switching errcr in LOG 16 dB/div to 0.1 dB/div

IF step AMP switching errcr

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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5.8 Calibration Function

{2) Calibration Menu

CAL

Press this key to open the calibration menu.

FEEEEmm——_———— hl
i CALALL | Press this scfikey to execute all calibration functions except PBW. When
. \  calibration is complete, error correction mode is set.
:_ __________ -4
P b
1 TOTAL | Press this scftkey to measure the absclute error in the resolution
} GAIN i bandwidih 300 kHz correction signal output (at —10 dBm, 1 dB/div).
__________ 4
i
I
b B
: EACH i Press this softkey to calibrate particular items.
' ITEM :
Fmm—m————— 4
: R .
i EOINPUT ! Press this scftkey to calibrate the input attenuator
! ! ATT I switching error.
i F-———_———— M|
! 1
| i
__________ il
i ' IFSTEP ! Press this softkey to calibrate the IF STEP AMP error.
! ' AMPTD |
i po———— - -
1 |
i 1
l bommm oo o g : : .
| | RBW I Press this softkey to calibrate the IF filter resolution
i I SWITCH | bandwidth switching level error.
| T )
| L
__________ a
i ! LOG ! Press this softkey to calibrate the screen vertical axis
i | LINEAR ! linearity at LOG 10 dB/div to 1 dB/div. :
L
: i )
‘ :
—————————— 3
E I AMPTD | Press this softkey to calibrate the switching error at LOG
‘ \ MAG i 10 dB/div to 0.1 dB/div.
E T i
' Fo—mmmm - -
[ ! PBW i Press this softkey to calibrate the PBW (nocise power
! f ! bandwidth) at the resolution bandwidth 10 Hz to 3 MHz,
; Bmommommmm—- < and to correct the marker noise level measurement
! (NOISE/MzZ).
1
o 1
! FREQCORR | Use this softkey tc restare the frequency characteristic value set at the
i ON/OFF | factory.
}_ __________ <4
b
__________ a
i CALCORR | Use this softkey to select whether to use the calibration factors obtained
i ON/OFF | from the latest calibration. (Keep this ON unless you are repairing the
; ““““““ *  analyzer.)
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5.8 Calibration Function

e me e Mt e i

REF

Press this softkey to specify the calibration signal output level from
-10dBm to -30 dBm in 0.5 dB increments using the numeric keypad,

data knob, or step keys.

Press this softkey to caiibrate the internal frequency reference source.

ENTER

Set the reference value with the data knob and press

Hz

to

load it into memory.

The accuracy of the frequency reference is 2Xx10-7 fyear.
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5.9 Plotter Functions

5.9 Plotter Functions

The plotter functions let you use a variety of plotters with the analyzer. You can plot up to four
waveflorms or tables on a page and use up to eight pens to plot different display elements in different
colors. You can use the pane! 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, BP7440A, HP7550A

R3265/3271 rear panel

Plotter rear panel

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 tc use A4 size paper (Listen only mode) in the
lateral direction, set the DIP switches as shown.

DSWi

4

HEEEESEE
M~ o W R

DSwz

9
2

Address

®EE [ = =

Dip Swiich Location

{3) Using the Plotter

Figure 5.9-2 Example Dip Switch Setting

@ Plotter Operation Window

PLOT

Press | SHIFT

8

The foliowing plotter operation

plotter, as described below.

window appears. You will use this window to control the

Toe Mar 24 15:48:35 1982 PLOT L1R2

REF i.0 dbn 41T 19 dB serite blank
1048/ ;
' ; yarezg ' PUTER
AL T I 25,003 Wz . !
CENTER : i -11,59 din |
R I
i RV ViR | R ————
(S - < PLOT FORY
TUUURR s tpem
ooy o picture
R e E
e e e : | ; S i3
RES i L
18 kHz &+ - : R R T
VER ; ! .
1% kHz P . e e
st BELTE
3t as
CINTER 23.000 uhz TSIN L0 V2

Figure 5.9-3 Plotter Operation Window
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5.9 Plotter Functions

Tue Mer 24 15:48:34 1992 PLT 172

Rer 0.9 chu AT 14 88 Awite 3 blak

e 1 PLTTER
MARKER | g

CENTER + zsbza; Wz | f

piikbe i -10.39 dBa | e e

35 B30 Mz oo - I,‘ ’ i PLIT WIE

i

I

REE

18 kHz
VB

CENTER 23.020 M4z

Tee Mar 24 35 1932 PLIT 122
REF I{.E dBo ATT 18 8B A b
B : e UIR
¥ 25,603 Wiz [°F
CENIER ~18.39 die .
75,808 MHz S .

1 - inm
T e
CORPRR ;g
Lo pEy

pob PLILIER j

July
LOCATE ¢

table

CENTER 23,040 MHz

"

SPAN 1.6 WHz

REF ¥.8 dBam

Tre Mar 29 13:51:48 1992 PLOT 172

R 41T 16 éB afrite Bblatk
‘ WARKER | P]LBPIEE“
. Sy 25003 Kzt
CZNTER i -1t.53 d3a |
25.280 MEz o - e . g
v T
L s |
I : raule ‘|
L ks i PLOT FaRY
i Plpem
i L 1 picture
! i :
REF . ) ’ ’ .i‘ ' I‘-\ , = RUITI okr
XK i i antensa
l;j£ iz 7 ’ N lmE {izel
HETH ; " 'ﬂ; lot i
SF? cony ioss
8 s

JENTER 23,288 WHz
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@ Select the plotter model. Press

PLOT __________ .
BHFT || 8 |! PLOTTER !
' TYPE !
al

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

@ Select the plot mode. Press

PLOT o oo .
SHIFT || 8 | ! PLOTMODE !
i i
N H

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

@ Select the table type. Press

PLOT o __ .
BHFET || 8 | ! TABLE !
| [
I ]

The table key only appears if you
already selected tabie as the pict
mode.

Feb 28/92



R3265 13271

SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.9 Plotter Functions

Tue Mar 24 15:31:06 1992 PLOT 272
dB

REF .2 dBa ATT 14 Asrite B_blank
12dg/ R
r : : waRker | SR
25003 WHz ¢ VT
CENTER -10,39 dbn - Ty
25.800 HEz - - - P
eb - T
CLTEE REE
v MIE s all
Pl IPPR : o
CUTUREN wdpen
O T LU I bty
REF : ;
10 kHZ = = w0 e e e e s
VEF

18 kHz
See

3¢ 1s

CINTER 13,000 MH:z

Tue Mar 24 15:31:39 1992 PLOT 242

ﬁgﬁ?lﬂ dse ATI 1% d8 Avrite B blank
: . warker | EER
R .00 | S
CENTER : Soon -18.39 din -
L'; ‘ L TER SRt
GLITRE RRB O DIVSH
[ TMIE @ ail : -
o Ieem sl i
VPN ilpen i
SN o L pictare || e

Tue Mer 34 13:31:51 1982 PLAT 22

AT 18 4B drire Bblank

REE 4.0 052
18d8 )
: wgker | FERR
y 25,003 Wz | _
CENTER i 10,39 die |
25,000 Mz - R

‘ s
3 il DIVISION

2puctures
4 pictures . HRS ¥

o B

SPANT.97F WEz

CENTER 23,800 MH2

5-91

® Select the plotter paper size. Press

PLOT . -
BHIFT || 8 | ! PLOTFORM
| |
Fe———————-- - b e e e <
L pAPER ! .
L sz

Press the PAPER SIZE softkey to move
the cursor (=) down the fist.

® Select the number of pens. Press

PLOT  ___________ .
SHIFT | | 8 | ! PLOTFORM !
i |
Fmmm—————— B! L= -
L PEN ! .
L 1
| 1

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

@ Select the number of plots per page.
Press

BHIFT | | 8 | ! PLOT FORM !

[m————— - e e e = |
b oploT .

' DIVISION !

L -1

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

Tue Mar 34 £5:58:10 1892 BLOT 22

REF #.8 dBo ATT 19 d8 Asrite Bblank
1848/ ‘ : ' em
! ARKER | (P
A 15,083 Wiz T
CIATER f 18,33 dBn
- - - T
OTWE O RME3 A
IIUUMPE :all :
DT PAPER : A |
PEN i 1pen |
LIV 2 pietures [E—
LOTATE & left i
[ : t
REF . :
10 kHz b - &
VBE
10 khz |
SEP i
LN H ; L
SFiy 1.00F WEz

CINTER 25.002 Miz

{Specified to be divided into two parts.)

Toe Mar 24 18:32:24 1992 PLOT 272

REE 2.4 dos ATT 10 48 i ise Bblank
tidg/ \
: usxen | EPR
~ R R 003 Mz |
CZNTER ! TN Ry
25.830 MHz i :j"l : H |
i Pyl ET—|
I R R
salt i
P | Lacanos
t1pen 4
o i 4 pictures j e
{77 TLOCATE ¢ wp left |
RE . N
1 kbz - - o W rigt e
VBN !

19 kitz
58P

y lor lett
o low rigkt ﬂ .

RETRN

3t as ¢ -
CENTER 23.900 MHz

SFIY [L007 ¥z

{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————————- 7 btrmmmmm————— -

| LOCATION ! .

1 [

1 [

Press the LOCATION scftkey to move
the curser (=) down the list.

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

Feb 28/82



R3265/ 3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.9 Plolter Functions

@ Switching the talk only output/

ol addressing output
REF 0.8 dBa ATT 18 dB Arite B blenk
1§48/ . _ : PR
; Marker | Do
25,986 MHz | ** PLOT
PLOTTER ADORES 9.8 dBa| TR | g ————r—————————- 1
at : : Press | SHIFT {| 8 |! PLOT FORM !
PLOT lI
DIYISION e
LOCATION fomm———— = : .
sequence.
! ADRS05 | S°C
RBY m_v L — .|
VB o
o R . RETRY And set the talk only output or the
! H H : H : H -
' CENTER 25,000 a2 SN TR addressing output.

& If 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.
PLOT 272
REF 8.4 die TOATT 19 dB Awrite B blank
19dB/ : — - _
25,000 wh | ST €= [f the talk only outpul is
... "9-46 dhn |y selected:
L - s Set the plotter to the listen
Pl s TSty only mode.
R 1
: f : \ {PAPER : A4 LOCATE®
; ! CJPEN ot L pen
. 1DI¥ ¢ 1 picture
QATE ¢
w o .
vy 1Ak E @ Auto/Manual Selection of the Plot
st 1 [ , RETRY Position on the Page
o CENTER 23,008 ¥Hz SPAN 1,009 MHz

PLOT
Press | SHIFT 8 and set

i LOCATE | 15 AUTO or MNL.
' AUTO/MNL !
b o e e e -

Select AUTO to consecutively plot
all positions on the page.
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@ Plotting
PLOT  __

reTT T m—_——— =
Press |SHIFT || 8 |! PLOT !

| EXECUTE |

b e -

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 piotter 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 Mer 24 15:52:44 1932 CENIER

REE 0.t dos ATT 10 dB ierite B_blak
1148/
: o MARKER | pieTEC

CENTER 25&“3 -;”"2 Wit

Yy : Soh -18.39 dBm | "
25 000 Mg b e s BT F%E?f{;s

REE

1¢ Kz -

YRR

18 Kz |

SR

o | S : : : ;
CENTER 23.000 YHz SEAN 1.049 MHz

@ Canceling the Plot

Figure 5.9-4 Plotter Error Message

PLOT

Press E3SHIFT

to cancel a plot in progress.

Note that if the plotter has a built-in buffer, the data in the buffer is pictied before the

plotter stops.
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5.9 Piotter Functions

NOTE

Be sure o read the pictier's instruction manual for more information.

The analyzer is compatible with plotters based on the HP-GL. Set your plotter to the

correct mode.

Note that some plotters may not be capable of printing multiple plots on a page. For

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

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

Table 5.5-2 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 § Frame, marker, window, limit line, waveform B
Pen 2 Waveform A, characters, display line
4-nen 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
Pen5 Display line
FPen 6 Window, limit line
8-pen mode Pen 1 Frame
Pen 2 Marker, characters
Pen 3 Waveform A
Pen 4 Waveform B
Pen 5 Display line
Pen & {(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 appears in the save/recall list.)

{1} Labeling Procedure

LABEL

@ Press E!SHIFT g9 he label window appears for you to select characters.

@ Label input position can be changed with the step key. When T is pressed, the
cursor moves right. When \L b pressed, the cursor moves 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

Note1 :When the input character is carrect or delet, press -

to load the charactor.
BK SP

Note2 : If you press a key and hold it, the key repeats.
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5.10 Labei Funciion

{2) The Label Menu

To open the label menu, press

1 Tue Mar 24 15:35:15 1992 LASEL

R% LiBEL 14 B A write B blank

1_3 BBCDEFGHI JKLUNOPQRSTUVTXYZ : ) '
9123456789 N P :

CEXTER 4.139 (fiz 74X §.32 bz

TS L0

LABEL
SHIFT | 9

| e =
' CAPS LOCK !
: ON |
I. __________ -
I

:

|

I

|

I

I

:

:

1

:

]

:

}

1

1

1

]

i

H

i

!

H

1

1

t

1

H

1

H

1

[

t

I

I

[

I

|

|

e ————— -
| CAPS LOCK !
'\ OfFF |
: __________ -
1

I

|

:

|
Ve
| | Press this softk
bom o mmmm e J
I

|

\

Figure 5.10-1 Label Display

ijklmnopgrstuvexyz I
89 |

c
812

LBEL
l[ “#s%&, ()$+’_'/:;<=>?E[\]
h—”i*‘dQﬂﬁfiX+:§g-}(—1J
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Press this softkey o select lower case letters with the knob @

ey to select symbol characters with the knob @ .
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5.10 Label Function

SPACE |  Press this softkey to enter a space.
l
__________ -
LABEL ' Press this softkey to delete the entire label.
CLEAR !
__________ -4
__________ il

RETURN | Press this scftkey to return to the previous menu.
1
1
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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 common EMC measurements:

® Intensity of electric field interference {using an antenna)

®  Voltage of the power source terminal (using a quasi-power source circuit)
e [nterfering power {using an absorption clamp)

For a detailed explanation of EMC measurements, see the "EMIVEMC Measurement System Guide
Book" available from Advantest.
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(1) Antenna Factor Correction
Use this function to cerrect the
antenna factor used when measuring
electric field intensity with an antenna.
The analyzer calculates the correction

factor and the level appears in dBu
Vim.

" i

F

Correclion factor K (dB)

- m .

SHIFT L | 1

-2 L
P L N— ! 1 I |
70 0w W 200 490 0o W

Note: the above-mentioned antenna corrections compensate for loss
from a 5D2W 10 M cable.

oA —_——— q Measurment friguency (MH2)
! FIELDSTR |
1 I
1 1
Lommmmme Fommmmm - A Figure 5.11-1 TR1722 Antenna Factor
. ANTENNA
S
____________________ A
i i DIPOLE i Press this softkey to correct the half-
! | 1 wavelength dipcle antenna factor
t A (TR1722).
: L Tt bl
' | LOGPERD | Press this softkey 1o correct the
; : i logarithmic cycle antenna factor
E E—— * (TR1711).
i oo -
E I TR17203 | Press this softkey to correct the active
' : ! antenna factor (TR17203).
! A .
! e E : | all
: | ANTENNA ! Press this sofftkey to cancel all antenna
! : OFF { factor corrections.
: L a
i
1
1
i
1
]
}
1
3

T‘A&}E&RMT Press this softkey to create a custom antenna factor as
i corr | explained in paragraph (3), Limit Line Function, below.
. A

E—-.—.—.—

i

R .

! ANTCORR | Use this softkey to turn ihe antenna correction factor ON
i ON/OFE | or OFF. When ON, the correction factor is added to the
]‘ """""" < current WRITE trace {units are in dBg V/m).

;

I TLVLCORR | Use this softkey to tum the level correction ON or OFF.
| ON/OFF | This mode uses the units specified in the UNITS menu.
L e v v o e -l
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5.11 EMC Function

(2) Selecting Detection Mode

This function lets you select the detection mode defined by CISPR (an international standards
grganization) specifications.

EMC
BHIET | 1

| ettt =
: QP ! Press this softkey to use quasi peak detection. This mode uses a scale of
: ! 5 dB/div and a display range of 40 dB.
fommmmm - 4
! MEAN | Press this softkey to use mean value detection. This mode uses a scale
i \ of 5 dB/div and a display range of 40 dB.
Fommmmmm— - 4
! PEAK ! Press this softkey to use peak value detection.
t |
Fomm——————— 4
I NORMAL | Press this softkey to use the analyzer’'s detection mode. This is the
' . preset setting.
e Ll 4
[
b e
' RBW |  Press this softkey to have the analyzer set the
i AUTO | optimal RBW.
e ————
: RBW 4:\
1 200Hz i
e ey 4
| RBW !
| SkHz 11 see Table 5.11-1.
: RBW !
[ 120kHz !
pommm———— e 4
! RBW !
: 1 MHz :
S 14
1 RETURN |  Press this softkey to refurn to the previous menu.
L i
Table 5.11-1 The CISPR Specifications for RBW
Measurement Bandwidth REW 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
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(3) Limit Line Function

This function displays a border that shows the spectrum’s upger limit or lower limit. This
enables you to compare data to these limits.

@ Data table Description
Two limit lines can be used: limit ling 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
line. The frequency data must be in the range from ¢ Hz to 989.889 GHz, the time data
must be in the range from 0 s to 106C s, and the level data must be in the range from -240
dBm to 100 dBm. The level data can ais¢ he 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 67,8 By ATT 18 &8 Avier Bblark TBL EDIT
3B/ ; -

INPLY )
RE : R lmm .....
B0 @BV e g B S

R 120 Kiz ] 1SR
RN G

SRP 4B s

P R 30, 240080 WYz 40,8 dBub TABLE

: 1 {3, 20000F Wiz db.0 dBuY Ry
3: §5. 209008 Wiz I 1 2 ) S —
4 215000000 Mz 133 dpwy RETLRN
5 216 E000R Yz 16,8 dBuy
6 : fLERRNIR00E GHz 16,8 dByv

Figure 5.11-2 Entering a Limit Line
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5.11 EMC Function

@ Limit Line Menu

@-1 Frequency domain data input

EMC
| e A
BHIFT |y »! F-DOMAIN !
! LMTLINE !
| F - lr—......_._l
_____ b
LIMIT Limit fines 1 and 2 are automatically set to ON so that data can be
LINE 1 i entered,
---------- 4
1
LLIIIQAEIE ! Data can be scrolled with the Data knob and Step keys.
1
—————————— 4
FREQ : Sets the frequency data as ABS (absolute value) or REL (relative value).
ABS/REL If it is set as REL, the left end on the screen becomes the reference.
__________ -
—————————— M
LEVEL : Sets the level data as ABS (absolute value Jor REL {relative value).
ABS/REL ! if it is set as REL, the display line becomes the referance when the
""""""" - display line is set to ON. When the display line is set to OFF, the
reference level becomes the reference.
""""" ;
SHIFT ¢+ Shifts the set frequency or level data.
FREQ/LVL !
—————————— 4
LMIT?
__ON/OFF v} Limit line 1/2 is switched ON or OFF.
ON/OFF !
__________ -
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CENTER 1.¢2900 GHz SPAN 20. &9 MHz

SPECTRUM ANALYZER
INSTRUCTION MANUAL
LIML FREQ
REF -14.0 dkp ATIT 10 4B 4 viex B_blask
1#4B/ + - LINIT
~
T
[L- .. LA
B Ty
vhg 2 ) BVoFe
Nz e T et et
LIMIT 2
Sgs | 1] : B/ 0FF

Figure 5.11-3  The displayed waveform and limit line do

not match
LIML FREQ
REF -18.0 dBa ATT 10 dB Aviex B_blak
;
1243/ ’ LIMIT
s¥IFT LEVEL 0 =
5.6 dB : f
"\ o
A
2BY
oy A
A A .
— LIMiz 2
W
Sig ®s B/ OFF

CENTER 1.@0002 GHz SPaN 28,20 MHz

Figure 5.11-4 The displayed waveform and limit line
match
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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
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@-2 Time domain data input
UTIL
FesmmmueE=— A | s
BHFT > 3 |— ! NEXT ' T-DOMAIN !
L OMENU | ' |MTLINE |
U -

T

TIME

LEVEL

ON/OFF

LMIT2 !
ON/OFF !

Limit fines 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 time data as ABS (absclute value) or REL (relative value).

If it is set as ABS and the deiay sweep is set to ON, the delay time
becames the reference. If it is set as REL, or if the delay sweep is set
to OFF, the left end cn the screen becomes the reference.

Sets the level data as ABS (zbsolute 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 fine is set to OFF, the
reference level becomes the reference.

Shifts the set time or level data.

Limit line 1/2 is switched ON or OFF.
The line will appear when switched ON.
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LML TIE
REF 2.0 dbm 31T 10 dB A_view 3_blank
10 4B ]

LINIT

"I
/L

OLIMIT 1
; B/ UFF

CENIER t02.000808 MHz SPaN ¢ Hz

Figure 5.11-5  The displayed waveform and limit line do

not match
LiML TIME
REE .98 JdEn 3TT 10 35 Avier B_blank
108k LIMIT
LINE 1

SEITT LEVEL
-1¢.0 48

JENTZR DR, 090800 MHz SPAN { Hz

Figure 5.11-8 The displayed waveform and limit line
match
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If the displayed waveform and limit line
do not match as shown in Figure 5.11-
5, move the vertical and horizontal
axes with SHIFT FREQ and SHIFT
LEVEL, and the waveform and limit
line match as shown in Figure 5.11-6.
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@-3 Making a limit line table

EMC
|t 3 ) e A
SHIFT 1 . E/DOMAIN ! TV
I LMTLINE | LNET
L e e ———— - U 3
UTIL
| e ! FmTTT- === =7=— ] | it A
SSHIFT 3 | »! NEXTMENG ' T-DOMAIN ! AT T
! L MTLINE | LNEZ !
S - e e o v - —— -l S — -t

Man Jan 22 1305303 160 LM [OA\E
RFiF £.¢ dio alT 19 d5 awite Bblank
AT
L5/ SR
ST3F
1.96080 GHz
: RENLES]
_Freq. dorain dota exists, 5
2 you really sant 1o delete it?
REE
RIEEH
VER
I MHz
SEP AL
i oas
START 3i. 0 WHz ST0T LRl CH2

Press | CONFIRM

5-107

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

to enter the data and delete the frequency domain
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INPUT/
MODIFY

INSERT
ON/QFF

CURSOR
CHANGE

‘ SPECTRUM ANALYZER
INSTRUCTION MANUAL
5.11 EMC Function
Yon Jan 22 13:33:0% 1990 LM LI
REF 0.8 dEm 41T 18 3B Awrite B blank
e/ ) : (N IR
gnop i : s T e
- T, ...
i Time domzin data exists, |
©7H Do vou really want te delete iv? !
EEE
3 ¥Hz
iR
EELH
S¥FP
0 ms -
STIRT 3¢ WHz STOP 1.088¢ ChHz

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 delete the time domain data.
1 |
1 1

Use this softkey to switch between input mede and modify mode. You
can then enter or modify the item underlined.

< Ininput mode, enter frequency or time data, then level data. £ach 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 modify mode, modify 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 curser between frequency or time
1 and level.
-
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I
I
S \
| DELETE | Press this softkey to delete the currently selected line.
l |
e~ 4
1
|
fo———————— R Fo———————-- R
| TABLE | i CONFIRM | Press these softkeys to delete all the table’s data.
1 INIT : ' |
]_ __________ - | SN -
i
e ——————— = | ettt = O H
i TABLE : | CONFIRM | Press these _so'ftkleys to copy data fro_m 'the hml_t line 1
: copY — , table to the limit line 2 takle. (The limit line 1 window
b eem R 2 must be on the screen.)
i
1
1
Fm———————— 1
| RETURN | Press this softkey to return to the previous menu and display.
[ 1
[ 1
S R S -
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(4) Measuring the Power Source Terminal Voltage
Use a guasi-power scurce circuit to measure the power source terminal voltage as follows:

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

Quasi-power source circuit

AC
Signal source gsl‘:;i;
to be measured AC R3265/3271
(DUT) O
power
source @
O
- RF input
_ connector
Signal cable @

Cauticn:  To avoid damaging the analyzer, remove the signal 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 Terminal Voltage

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

START 1 5 ¢ 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 fiiter in the input.

Press | CPL |} ATT  andusethe | T or 1

: l

| SRy -
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 ' QP
[}

The resolution bandwidth (9 kHz} and the charge and discharge constant are
autornatically selected.

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

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

Set the sweep time according to Table 5.11-1.

Press | CPL |! SWP | and adjust the data with the t por| | | step keys.
|
I

The sweep time should be large (about 1006 seconds).

Set the marker on the screen to read the data, and correct the data with the correction
facter corresponding to the quasi-power scurce circuit:

MULTI MKR
Press ON and move the marker with the knob @ .

Cancel QP measurement mode (this sets REF mode).

EMC
Press DSHIFT 1

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 dale function automatically determines the day of the week. The iime is
disptayed using the 24-hour system.

To use the date function, press SHIFT 2. The following menu appears.

DATE
SHIFT > | 2

s m——se— !
| YEAR i Press this sofikey to enier the year. Use the numeric keypad to enter
: ! the last two digits of the year.
}. __________ .
1
S .
i MONTH | Press this softkey to enter the month. Use the numeric keypad ¢ enter
| i avalue from 1 to 12 (January =1, December =12).

__________ o
!l:
| DAY : Press this softkey to enter the date. Use the numeric keypad to enter a
' I value from 1 to 31.
l. __________ -l
1
Fommmmem e -
: HOUR ' Press this softkey to enter the hour. Use the numeric keypad to enter a
' ' value from 0 to 23.
}. __________ -
|
R -
" MIN ' Press this softkey to enter the minute. Use the numeric keypad to enter
! ! avalue from D to 59.

__________ £
E:
i SECADJ |  Press this softkey to zero the seconds while the clock is running. If the
: I clock reads from 0 to 29 seconds, it resets to 0 seconds. If the clock
i‘ ---------- *  reads from 30 to 59 seconds, it resets to 0 seconds and adds a minute.
:
fmmmmmmmmam -
POON(1/2/3) Use this softkey to select a display format:
: fOFF ' CFF . the date is not displayed
oo < ON1 : uses the format Mon Jan 1 $2:10:00 1980

CN2 : uses the format Mon Jan 1 §2:10, 1890
CN3 : uses the format Mon Jan 1 1980
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5.13 Utility Function

The utility function provides special features for making occupied bandwidth (OBW)} and adjacent
channel leak power (ADJ) measurements.

When making an OBW measurement, you center the signal of interest and enter the percentage of
signal power you want {0 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 cf 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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(1) OBW and ADJ Measurements

Red Yar 23 1314008 1992 (TIL 1R
REi 3,1 dba ATT 20 &K A view b_blank
1348/

5,0 R
. R . 3. 36 kiHz
e fi pea

890 % ¥ 18

s
CENTER S3t.teddd WRz SFLN 38,0 KKz

=19 Wod Mar 23 f3:06:03 2981 PELTS
Q%d , .1 dBa ATT 24 dB Avier Bvies

< HER
12,50 kiz

CENTER 820, 28000 WAz SFN JE.0 kE2

Figure 5.13-1  Waveform to Determine the
OBW

5-114

Figure 5.13-2  Adjacent Channel Leak Power in
Graph
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(2) Utility Menu

Press SHIFT 3 to open the utiiity menu.

I,.

1

|

i

1

1

1

1

1

E

' ADJSETUP |
! CHSP/BS |
-
1
:
:
1
1
‘.
H
1
1
1
=

UTIL

Press this softkey to enter the OBW percentage form 10.0% to 99.8%.
The analyzer then calcuiates the occupied bandwidth of the signal
centered on the screen, and displays the resuit in Hz, 1t also displays
the center frequency, and places markers cn the upper and lower {imits
of the waveform’s OBW.

Use this soitkey 1o set the channel spacing (CH SP) and the bandwidth
(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.

Press this sofikey 1o calculate the upper and lower adjacent channel
leak power. Before pressing this softkey, you must enter the channel
FeTTT T T E_——— i

1

spacing and bandwidth with 1 ADJSETUP
| CHSP/BS !

__________ -

and place the active normal marker on the signai 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.

(described above),

Press this softkey to calculate the ieak power for every channel on the
screen and dispiay 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
P o
. ADJSETUP | above. The marker appears on the graph, and the
! CHSP/BS !

analyzer displays the leak power of the channel it’s placed on.
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OFF

Press this softkey to remove the ADJ GRAPH from the display.

Press this softkey to place the active marker on the signal peak.
This is heipful for marking the carrier frequency signal before the ADJ
POINT measurement,

Press this softkey to calculate the adjacent channel leak power of the
centered signal two channels above and below the center frequency.

The analyzer’'s ADJ 2 calculation proceeds as {ollows: The analyzer
assumes the center frequency is the carrier frequency, and determines
the total signal power {PC) on the bandwidih you specified with

__________ 1
3

! ADJSETUP !} .
| CHSP/BS !

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

CH SP setting you made with |~ , 1 cery 1m 1
Y | ADJSETUP |

. CHSP/BS |

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

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 Functicn

The measurement window function lets you sweep and search for peaks within a specified area of the
display. This enables you to make measurements more quickly than you could by sweeping the entire
span.

MW : Measure Window

(1) Measurement Window Menu

Press | SHIFT || 0 | 1o open the measurement window menu.

Tue Mar 24 16:16:87 1992 D0 172
i%i §.0 dBm ATT 10 dB Asrite B hlank
tds/

5¥P
30 as

SIART @ Hz STOP 304, ¢ WHz

Figure 5.14-1 Initial Screen of the Measurement Window
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F======= A
! LOCATE !
! Xy !
I.. __________ -
I wpoA |
i Xy
e e ————— 4
1
1
[}
|
1
|
[}
I
I
1
1
i
1
1
1
\
1
1
1
1
1
i
i
1
]
]
§
I
I
I
1
1
:
1
fommm e .
oswp !
! NORM/WDO !
F __________ <
T
I
I
Y

Press this softkey to set the X and Y coordinates of the window’s center
position using the step keys or the kncb. The X coordinate must be from
0 to 700, and the Y coordinate must be from 0 to 400.

(The center position (X) can be set using numeric keys.)

400
.—}Xé
0
0 700

Press this softkey to set the window’s width (A X) and length (A YY) using
the step keys or the knob. (The X axis width can be set using numeric
keys.)

400

AY

I AX |

0 700

Use this softkey to turn sweeping within the window on and off. Select WDO
to sweep within the window.
Select NORM to sweep over the entire span,
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1
1
1
|

DATA

MEAS WDO
OFF

-
1
1

1
I

Press this softkey ¢ set the window size using absolute start and stop
frequencies and upper and lower amplitude levels.
MEASWDQ | Press this softkey to set the start frequency using the step
START | keys or the knob.
—————————— 4
MEASWDO | Press this softkey io set the stop frequency using the step
STOP i keys or the knob.
---------- 4
MEASWDO | Press this softkey to set the upper level using the step keys
UPPER | orthe knoh.
---------- 4
MEASWDQ | Press this softkey to set the lower level using the step keys
LOWER | orthe knob.
__________ A
400
"""""E“h UPPER
eememesiee L OWER
START STOP
0
0 700

Press this scftkey to remove the window from the display and cancel the

sweep within the window.
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(2) Measurement Window Example

@ Partial Sweep Within the Window
There are two ways to set the analyzer to sweep within a window.
MW
Press | BHIFT 0 and | SWP I to select MDO.
| NORM/MDG |

Cancel this function by setting MDO to NORM.

Aliernatively, you can press the foilowing keys:

| e T rUTTETEsEs= A
Press | menu || SWEEP {1 WINDOW |
' MODE '! Swp !
L e e e S -1
Cancel this function by pressing 1 et H
yP Y CONT !
I oswp
I L
Toe Mar 24 16:17:19 1982 10 172
REF ~26.0 dBe ATT 10 48 svier Bblak
1948/ ; ; - ‘ - - - LOSAEE
i 8
REF ; : : : ,
" : P 7o 2
-28.¢ dEn . i% . o
TS T A S ABSOLUTE
DAT
P
NORM/ZR
v e LR TR iy
* MHz
VBY  RER MM UMETR WA
I MHEz
: YE3S WO
START 1 Y2 STOP 500.2 WHz

Figure 5.14-2 Partial Sweep Within a Window
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@ Peak Search and Continuous Peak Search Within a Window

MWV
Fm—————— 5
Press |BHIFT{| o || PEak !
H
I ;
1
Tue War 24 16:18:81 1992 PEAK 272
REF 0.8 dbo ATT 18 dB “omite Bblak
{ids/ _ -
o C ] wiee PO
- e e | OV
MKR ; 5050 den
: PEAK 4
261.4 Hﬁik-‘-- H e
— 5
REW
3 MHz
VE¥
J MHz W !
s | g ‘ .
.|
START & Hz SI0F 508.8 MHz

Figure 5.14-3 Peak Search Within 2 Window

@ NEXT Peak Search Within a Window

MW
0

Press l:’SHHTF

PEAK |!
|
|

@ Using the X dB Down Marker Within a Window

MW
Press | SHIFT || ©
Fe————==== arTTTsTsTsssT -3
Press ON [} dBDOWN || XdB '
} i DOWN |
R gy - e - — 4
NCTE

To sei the pezk search to run
continuously, press NEXT MENU and

i CONTPK | 45 select .
i ON/OFF

You can set other types of searches
i0 operate within a window, as
described below.

the window.

The X dB DOWN function will not operate unless the reference marker is located within

5-121

Feb 28/92



R3265 / 3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.15 Printer Qutput

5.15 Printer Qutput

The R3265/3271 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 R3265/3271 and the printer are connected using a GPIB cable between each GPIB
connector. '

R3265/3271 Rear panel

b

i

HP2225AJ Rear panel

N

——

GPIB cable @

Figure 5.15-1 R3265/3271 and Printer 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

R3265/3271 side is set from the soft menu.
The address setting is shown in Figure 5.15-2.

HP2225AJ Rear panel

( 5

(1) For TALK output, the printer is set to the "Listen Oniy" mode. -

— LISTEN ALWAYS

.‘ﬁil,w'NT n
N_EEEN_

AS A4 A3 Az Al

oo

(ii) For ADRS 01 output, the printer address is set to "01".

| . Qooooom
| o EEEEEE_

|
|
A5 A1 AT AZ Al

Figure 5.15-2 DIP Switch for Address Setting

CAUTION

1. For details of the GPIB, refer to 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 1

oA
LT
m
__|
¥

The condition setting screen required for the

|
|
R—»1  PRINTER ' printer output will be displayed.

DENSITY
LOW/HIGH

TALK/

PRINT

PRINT

Selects the printing precision.

LOW ¢ Print with 96 X 96 dots. (Normal size)
HIGH : Print with 192 X182 dots. {Half size)
[nitial 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 mode), 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 cutput

REF 2.9 dBm ATT 1@ ¢B A_write B_blank
1d6dB/ ; e % :
: R . MARKER |
! | 357 kHz |
MKR ' ! -2.53 dBm:
957 kHz
RB¥ 3 MHz
VBW 3 MHz
SW%P 59 ms
SPAN 200
RN M 1M T n b T e
pN-o.LA Y 357 kHz -2.53 dBm A
No.2: -21.3 MHz -7.25% dBm A
No.3: 25.7 MHz -7.19 dBm A
No.d: -79.7 MH=z -72.41 dBm A
No.3: s9.9 MH=z ~72.19 dBn A
No.6:
NoL T
.\“0 \-.\:

Figure 5.15-3 Printing Precision Set at LOW {Normal Size)

REF 8.4 &a ATT1E @ Aerite Bblmk
e/ B ‘
837 iz

MR

Bk e

i 1SR AR U

FPies t ‘
(CENTER 4 He SPAN 260.0 Mz
o Cve cNULTL MARKER LEST. oo 70T

§37 iz -1.56 dkn A
0.2 -24.3 WHz -7 4 dbn A
TR 23,7 MHz -7 34 dhn i
No. 79,7 YHz -11.66 din L
Mo 1.9 iz ~76.34 dtm § i
No.b: i
No. i i
No.h !

Figure 5.15-4 Printing Precision Set at HIGH (Half Size)
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5.16 Average Power Measurement Functions

Measurement of power of this unit includes the following functions:

¢ Measurement of average power (AVG. POWER)
¢ Measurement of average power density (dBm/Hz)
¢ Measurement of total power (TOTAL POWER)
: Usable only when option 76 is installed

{1) Measurement of average power

REF -48.8 d3n AIT 10 dB 4 krite B alank
{dd3/ :

Wi pafER Al
e B
. MCLER TR 1 P

CENTER 18, 088990 MKz SPAN  Hz

Figure 5.18-1 Average Power Measurement

The average power measurement is used to calculate the average power value for the signal
displayed on the screen. ‘

When the vertical axis represents LOG, all of the signal point data are converted into truth
power dimension values to calculate the average.

When the Resolution Band Width (RBW) is much wider than the signal band width at 0 span
(fixed receive), the average power can be measured accurately, even if the signal includes an
AM factor,
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(2) Measurement of average power density

REF -40.% dn
1hds/

AIT 14 48

Awrite B_biank

NISE/Hz

KXR .
18.88 ma

I -1301 Eadl

av

Tib kkz -
o
S ez
g

70 os L

4¥G POiER : | DU
10704 |
-137.12 dBu/kz |

NISE
: [Uss

CENTER S0d8.82fde

HHz

SPAN # Hz

Figure 5.16-2 Average Power Density Measurement

The average power density measurement is used to calculate the power density in the
specified bandwidth for the power measurement of wide band modulation waveforms such as

noise or spectrum diffusion.

¢ To measure the average power density, turn the average power measurement mode to ON
to execute the dBm/X Hz in the marker menu. Measurement is performed by entering the

specified band width into X,
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(3) Menu for average power measurement function

uTIL ] i
1 1

L1 NEXT MENU 1

P
T
.T_..I
_i
Y
(V1)

Sets the value of average number of times.

]
1
TIMES | The average number of times can be set in the range of

----------- ' 1 to 10600.

| AVG POWER | The average power measurement mode is started by

| ON/OFF | turning the AVE POWER on. The number of count and

bommmmmmmm - * 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.

* [n average 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.

¢ |f a frequency, level, average number of times, or
window setling is changed during the measurement,
the count will be reset and the measurement will be
re-executed from the beginning.

e [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.
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(4) Measurement procedure

@ Set the average number of times to 10 and turn the average power measurement mode on.

UTIL  F========-= S et stvi et =
] i 1 1
Press the keys in the order | SHIFT |, | 3 | |NEXTMENU ! | P,\C,,)Emfsﬂ |
T P 17
L e e B | L T ]
o ———— - ENTER e o
L AVG ! i i
. . AVG POWER
Hz ! 'ON.
i— TIMES -‘: , 1 , t] , z |, then turn the : ON/OFE ! 0
__________ R |

@ 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

(a) After turning the average power measurement mode on in procedure @, set the
measuring window to ON.

F——————————= 1 MW r——————=- k)
i AVG POWER | i LOCATE |
i 1 1 1
Set the { ON/OFF :to ON, press the | SHIFT , | 0|, and Loy 1o
O 4 | S =
T WDO A K
locate the center position of the measuring window, then press the ! W[))(?YA !
1 1
b -4

adjust the measuring window width.

R
REF -3.4 d3m 47T 18 B Asrite B blank
13dB/ -
AVG PORER |
__ L8y
N 1..“13 dBa ¥ PORER
RVFE

a;
TIUES

-

B 15,2 B v e oo e b

[
|

Figure 5.16-3 Average Power Measurement
in Measuring Window

5-129 May 14/93



R3265 /3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.16 Average Power Measurement Functions

{b) After turning the average power measurement mode on in procedure @, set the dBm/Hz
of the marker to ON.

----------- T F=——————— oy
k

! NOISE/
1 I
Set the: ON/OFEF :to ON, then press| ON |
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{5) 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.
HDO Header OFF
HD1 Header ON (at execution of PWAVGT)
PWB <« atdBm
PWM « at dBmV
PWU <« atdBuV
PWE <« at dBuVemf
PWP « atdBpW
PWV « atVolt
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.)

. Status byte (8)

bit 7 B 5 4

1 11 bit2 = SWEEP END  (S=4)
bit3 = AVG END (5=8)
S =68 (SWEEP END, SRQ ON) bits = SRQ ON (5=64)
S=72 (AVG END, SRQ ON)
e Counter display (in SWEEP END)
1/5 2/5 3/5 4/5 5/5 5/5 5/5 e
T
S=68 S=68 S=B8 S5=68 S=72 S=68 S5=68
S5=868
wait wait wait wait data read data read data read

While the average power (AVG 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 QUTPUT 708;"CF100MZ SP1OMZ"
40 QUTPUT 708;"WDX5MZ WLX1GGMZ"
50 QUTPUT 708;"HDO PWAVG?"

60 QUTPUT 708;"PWTM SENT"

70 QUTPUT 708;"PWAVG ON"

80 ON INTR 7 GOTO Srqint

90 Wioop:!

100 ENABLE INTR 7;2

110 GOTO Wloop

120 [

130 Srqint:!

140 $=SPOLL(708)

150 IF BIT{S,3)=1 THEN Aend=1
160 IF BIT(S,2)=1 THEN GOSUB Avgout
170 GOTO Wloop

180 l

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

590 Specify header OFF and output data to AVG data.
60 Set AVG time to 5times

10 AVG POMWER ON

80 Specify position to jump on occurrence of SR} interrupt.
90 Wait for SR} 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 Tevel
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5.17 Tracking Generator Functions (R3365/3371 only)

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.

pEEmEmEm_—————= A

TG —a! MAG ; . Press this key to set the amplitude
: i measurement mode using the tracking
aininieieiainintiet . generator.

I QUTPUT | Press this key to execute the setting mode for TG output fevel.
\  LEVEL | The TG output level is available for the range "0 dB to —30 dB".

i PREV MENU | Return to the previous menu.

A U .
|ttt I3
TG —! POWER | Fress this key to set the power sweep
I SWEEP | mode using the tracking generator.
| Ry <
I"----l ----- |
I START | or START Press this key to set the start level for power
I LEVEL |} sweep is available for the range "0 dB to - 30
pommmmmmmes - dB".
|
F—————-——-—— T
i STOP 1 or STOP Press this key to set the stop level for power
1 LEVEL | sweep is available for the range "0 dB to - 30
bom=mmmmm——— - dB".
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e e i Tyt e e e ot e ey

e gt e ey e e Y W Y S e e e e e o o ey P T W e et = B4 e dm e 8 e e = o= = = = m e e e A e g e e -

PxdB MKR

Press this key to set the SWEEP TIME is available for the range
*200ms to 1000s".

Use this key to execute the smoothing for input signal synchronizing
with sweep. The count of smoothing is available for "2 t6 100". In
this case, SWEEP TIME is automatically set the suitable value.

Prass this key to display the menu screen for setting the reference

line.

The reference is a standard line to compare the level for power sweep

waveform.

REF. LINE
ON/OFF

PxdB MK
EXECUT

Mo

Use this key io 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 1o 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.

5-135 ' May 14/93



R3265/3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.17 Tracking Generatar Functions (R2365/3371 only)

TG ———1- THROUG
: CORREC

Press this key to open the menu for setting
through correction. *

— I

| THRU CORR | Press this key to execute through correction. After execution the

:}__E_)SE_C_:EFE_E -}HﬁJééﬁ}{ r mode (next key) will go ON.
; ! ON/OFF :
|. ___________ I 4
THRU CORR | Use this key to switch the through correction mode ON/OFF,
O_'Y/_ O_F_F___j However, | THRU CORR ! 11f the has not been executed
: EXEC :

beforehand, then the ‘through correction’ mode can not go ON.

_-—_———— e ——

Return to the previous menu.

o
)
m
<
=
m
=
c

* ! This normalizes over the full frequency range of the Tracking Generator.
Therefare ofter this normalization any changes to the span frequency, center
frequency, and reference level will not mean that a further normalization is
necessary.

5-136 May 14/93



R3265 /3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.17 Tracking Generator Functions (R3365/3371 only)

TG — CAL ; Press this key to open the calibration menu.
| |
U d
r———---l —————— 7
y  LEVEL i Press this key to measure the TG output level error and calibrate it.
' CAL 1 (level calibration)
E ___________ 4
1
o h
PWR LIN | Press this key to measure the TG output level linearity in current
CAL \  frequency by power sweep mode and calibrate it. (power linearity
itk ! calibration)
]
i
“““““““““ T
LEVEL CAL | Use this key to select the calibration factor “use/no use” which is
ON/OFF | obtained during level calibration operation.
e e - d
b
Fr—TT =TT 77— b
PWRLIN | Use this key to select the calibration factor "use/no use" which is
ON/OFF | abtained during power linearity calibration operation.
E ___________ o+
‘ ———————————
' FREQ i Press this key to make a fine adjustment automatically for D/A of
{ CAL bVCXO in all RBW.
M S 4
|
1
fm=m e ————— 1

| FREQ AUTO | TG FREQ CAL is executed autmatically when the FREQ AUTO is on.
! ON/OFF ! (RBW = 300Hz) ‘

___________ 3
| PREV MENU | Return to the previous menu.
S E
—————————— 1
TG —= TG OFF |  Press this key to cancel the tracking generator.
| 1
[} 1
CAUTION

Betfore using the calibration function, let the analyzer warm up for at least 60 minutes.
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6. GPIB: REMOTE PROGRAMMING

The KR3265/3271 analyzer includes a general-purpose interface bus (GPIB) that enables you to run the
analyzer from a remote controiler or computer. This chapter explains how to do this.
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6.1 Overview of the GPIB

You can control the R3265/3271 analyzer with any remole controller or computer that uses an IEEE
Standard 488-1978 (GPIB) interface. This enables you to run the analyzer 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 |[EEE 488-1978 standard. The
GPIB bus aliows you to connect the analyzer to other GPIB devices more easily than you can using
single bus cables, making it easier to construct or modify high-grade measuring systems.

Each device on the GPIB can Ge assigned the role of controller, talker (sender), or lfistensr (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 muliiple devices can "listen.” The cantraller
specifies the talker and listener addresses and transiers data from the talker to the listener. The
controller itself can also play the role of talker, and can specify listener measurement conditions.
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GPIB panel switches

MARKER

o | o) o) 523

Front Panel

® Remote lamp
This lamp lights when the
analyzer is set to External
control mode.

@ LCL key
This key switches the analyzer
between Remote and local
control {allowing you, for
example, to interrupt external
contrel and enabie input from
the front panel).

@ SHIFT key
This key, with the LCL key,
specifies the GPIB address.

@ GPIB connector
This terminal connects the
analyzer to the external

Rear Panel

6.2 GPIB Specifications

controfler or to a plotter.

(1) GPIB Bus. The following figure shows the configuration of & typical GPIB system, in this case

with four devices.

The GPiB bus cables include eight data iines, three transfer contro! lines (handshake lines),
and five bus control lines. These lines function as follows:

e Data lines: these bit-parailel, 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 ASCIl code.

e Transfer control lines (handshake lines) : these control the asynchronous data transfer
between devices, and use the following signals:

DAV (Data vaiid)

NRFD (Not ready for data)

NDAC {Nct data accepted)

indicates the data valid state (low state)

indicates that data can (high state) or cannot (low state) be
received

indicates that data has (high state) or has not (low state)
been received
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Data lines (eight)

Transfer control (handshake) lines

{three)
Bus control lines (five)

GPI8 bus
(sixteen lines)

IFC, ATN,
SRQ, REN,
EQI

N DAV, NRFD,

NDAC
DIO1to 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

signals:
ATN {Attention):

IFC (Interface clear):
EOI (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
signais the completion of infarmation transfer
makes a service request lo the controtier

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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Signal Pin No. Pin.No. Signat
GND LOGIC | 24 12 | SHIELD
GND (ATN) 23 \ /\ 11 ATN

= lﬁ],_I/

GND (SRQ) | 22 =z 10 | sRQ
GND (IFC) 21 g 9 IFC

B O
o | E e
GND 19 g - T
(NRFD) = O3
GND (DAV) 18 o EL 5 B0
REN 17 / QJ\ 4 blo 4
DIO 8 16 ” 3 bio 3
DIO 7 15 @ 2 oo 2
DIO § 14 1 blo
DIO 5 13

{3) Specifications

Cede

Legic level

Signal line termination

Figure 68-2 GPIB Connector Pin Assignment

ASCIl, except for packed formatting (which uses binary code)

Legical O High state +2.4 V or above
Logical 1 Low state +0.4 V or below

all sixteen bus lines are terminated as shown below.

To Bus Line =

*+ 5V
3k —<]— From Driver
B.2 k2 —_i >——— To Recsiver

Figure -3 Signal Line Termination
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Driver

Receiver

Bus cable length

Addresses

Open collector type
Output voltage at Low ... +0.4 V or below, 48 mA
at High.... #+2.4 V or above, — 8.2 mA

+0.6 V or helow ..."Low" state
+2.0 V or above ..."High" state

Connect one device for every four meters of cable you use. The total
length of cable connected to the bus must be less than 20 meters.

Assign a unigue talk/isten 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 8-1 describes the GPIB codes used by the analyzer.

Table 6-1 Analyzer GPIB Interface Codes

Code Descrigtion
SHA Source handshake function
AH1 Acceptor handshake function
T6 Basic talker function, Serial pole function, Talker cancel function by
listener specification
L4 Basic listener function, Listener cancel function by talker specification
SR1 Service request function
RL1 Remote function
PPQ No parallel function
DCA Device clear function provided
DTH Device trigger functicn provided
Ca Neo controller function
E1 Used open collector bus driver; however, EQl and DAV is used a three
state bus driver.
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6.3 [nitializing the Analyzer
Before you use the analyzer with & GPIB system, you must initialize it as described below.
8.3.1 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 | SHIET [JLCL| 1 GHz

6.3.2 Defining the Delimiter

When sending data from a coniroller 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 (EQH). When the analyzer sends data to the controller, one of the
delirniters given below is selected.

Table 6-2 Delimiter Specification Codes

Code Description

DLO Cutputs CR and LF, also cutputs EQI signal together with LF
DL Cutputs LF

DL2 Qutputs EOQI signal together with the data end byte

DL3 Qutputs CR and LF (initial valug)

DL4 Qutputs LF and also EOQI signal togsether with LF

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:

e <command> is the code for the command you want to use. Section 8.8 lists all GPIB
command codes availabie for the analyzer.

. <separator> is a space ar a comma. All commands must be separated by a space or a
comma:
CF SP -- Correct
CFSP - Incorrect
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. <data> is the data asscciated 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:

¢ Do not use binary numbers (excluding the trace binary input).
&  Use the carriage return (CR) and line feed (LF) as data delimiters.
e Do not enter data that is not specifically defined as a GPIB code or a syntax error will accur.

Sections 6.4 through 8.7 give programming examples using the HP200 or 300 series computers
manufactured by Hewleit-Packard. Read your computer manual for specific information about
applying these examples to your system. In these exampies, note that each program line that uses
a command also specifies the GPIB address of the device the command is being sent to. Thess
examples aiso assume the analyzer has been initialized.

For example, to set the analyzer's ¢center frequency to 300 MHz, you would send the following:

QUTPUT 71 ; “CFE 300MmZ" *] Specifies the controlier as the taiker
2 @GPIB interface selector
7 Tt *3  Specifies the analyzer (GPIB address
*1q *p %3 *4 *5 01) as the listener

"4  Sets the center frequency active
5 Sets the center freguency to 300 MHz

In these exampies, "CF" and "MZ" are GPIB command codes. See Section 8.8 for a complete
list of GPIB codes.
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HP200 and 300 series programming examples (GPIB address = 1)

Example B-1:  Reset the analyzer master key and set the center frequency to 25 MHz.
10 QUTPUT 701;"1P"
20 QUTPUT 701;"CF2sMZ"

30 END

Example 8-2:  Set the start and stop frequencies to 300 kHz and 800 kHz, respectively, and add
80 kHz to the frequency offset.

10 QUTPUT 701;“FA300KZ"
20 QUTPUT 701;"FB80OKZ"
30 QUTPUT 701;"FONS0KZ"

40 END

Example 8-3: Set the reference level to -20 dBm (5 dB/div), resoclution bandwidth to 100 kHz, and
detector mode to positive.

O GUTRUT ForREBeDg. T T e
20 QUTPUT 701,"DD5DB"
30 OUTPUT 701;"RB100KZ"
40 OUTPUT 701;"DTP"

50 END

Example 6-4:  Set the trigger mode to Single and the sweep time to 2 seconds, and match the
marker with the maximum level at each sweep.

10 QUTPUT 701;"SI*
20 OUTPUT 701;"SWasC"

30 CUTPUT 701;"SR" ! Starts the sweep.
40 WAIT 2.5 : ! Pauses the analyzer until the sweep ends {or a
! service request is received).
50 QUTPUT 701;"PS" ! Performs a peak search.
60 GOTO 30
70 STCP
80 END
Example 6-53: Set MAX HOLD (A)
| ouTPUT TOLAMT ) | Sets MAX HOLD (A) directy. |
or
QUTPUT 701;"TA SF4" ! Sets MAX HOLD (A) using a Softkey.

1 (Trace A — Softkey No.4)
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Cxample 6-8: Recall channel 5.
[ouTPUT 7OTRNT {Switches to NORMAL mode.
QUTPUT 701;"RC 5 GZ SF1* 1 Recalls channel 5. (SF1 is EXECUTE soft key.)
or
QUTPUT 701;"RF" ! Switches to FAST mode.
QUTPUT 7G1;"RC 5" I Recalls channel 5.
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6.5 Query Syntax (Talker)

This section describes the syntax to use when requesting information from the analyzer (or
“guerying“ the analyzer) from the GPIB controller, and the syntax the analyzer uses when returning
information in response to a query.

All queries have the form <query>7?, where <query> is the code for the query you want 10 use.
Note that all queries must end with a question mark.

The data you request (also called the respense) is returned to the contreller the next time the analyzer
enters Talker mode. The respcnse 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 Secticn
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.)

H

Notes: Header character (2 or 3 characters if ON, and no characters if OFF)
Separator (a space)

Sign {a space if pesitive, a minus sign if negative)

Delimiter mantissa

Defimiter exponent

Delimiter {ai initial setting)

[o2 TN 1 BN - N ©F B VIR
1]
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Respanse Format

Frequency

HHHA £ DDDDDDDDDEDDE 2D CR LF

T717 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 CRLF
TT7 T ) T
1 23 4 5 6
Maximum data size (from 1 through 58) 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 CRLF
TTT 1T 1 T
i 23 4 5 6
Maximum data size (from 1 through B) is 11 bytes; the unit is seconds.
Example: Sending the query SW7 might return SW 0500E-3, showing a sweep time of
500 msec.
Constant [DDDD CR LF or DDDD.D
T T
4 B

Exampie:  Cutput the ON/OFF state. Output the number of averagings.
1/0 128
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HP200 and 300 series programming exampies (GPIB address = 1).

Example 6-7:  Output the marker frequency.
10 OUTPUT 701;"MF?" o
20 ENTER 701;A

30 END Result: A=1.8E+3

Example 6-8: Output the center frequency.

[woDmAs (a0) T
20 QUTPUT 701;"HD1"

30 OUTPUT 701;"CF?"

40 ENTER 701;AS

50 END Result: A$=CF 00001.234587E+8

Example 8-9: Qutput the unit state.
106 QUTPUT 701;" UN?"
20 ENTER 701;A

30 END Result: A=2 (dBuV)

Example 68-10: Output the marker frequency and ievel.
10 OUTRPUT 701;"MFL?"
20 ENTER 701;Mf,M1

30 END Result: Mf=1.8E+9 M1=-65.15

Example 6-11: Qutput the frequency offset.
10 QUTPUT 70%;"FO?"
20 ENTER 701;0n,Frg

30 END Resuli: On=1 Frqg=1.23E+86

Example 6-12: Using NEXT PEAK, read the first 10 signal peak levels, starting at the second peak.
R
20 QUTPUT 701;"PS"

30FORI=0TO 9

40 QUTPUT 701;"NXP"

50 QUTPUT 701;"ML?"

60 ENTER 701;M1(1)

70 NEXT |

80 END Result: M1{0)= -55.01 M1(1)= —58.22 M1{9)= ~-70.26
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6.6 Inputting and Outputting Trace Data

The trace displayed on the screen is made up of 701 data points piotted along the frequency axis.
When entered into or read out of trace memary A or B, the data is transferred ong point at a time,
starting at the left end 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 3648
350
300 : i
250
Trace data I \
200 I \ 3200 points
150 / \
100
50 -
B v
0 "1 ‘ 448
t t t t t ! t * i H t
0 70 140 210 280 350 420 49C¢ 360 630 700 (Point)
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 Amplitude Scale
TRC 0 to 400
TPF 448 10 3648
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6.6 Inputiing and Qutputting Trace Data

The fellowing table shows the commands, queries, and syntax used for sending and receiving trace

Point 1 lower byte

Point 1 upper byte

The binary value of each data peint consists of an upper byte and
a lower byte. The EOI signal marks the end of the data.

/O Format Syntax and Command Codes
ASCII DDDD CRLF
) T
Data of  Delimiter
ane point
4-byte Data Without Header
Command (Input) Query {Qutput)
Code Code
Memory A TAA TAA?
Memory B TAB TAB?
Binary DDDD................ DD DD + EOI
)
T T Delimiter

Point 701 lower byte

Point 701 upper byte

Command (input) Query (Output)
GPIB Code Cade
Memory A TBA TBA?
Memery B BB 887

data to and from the analyzer.

You can centrol the range of the trace data the analyzer returns by specifying the first data point and
the total number of data points you want. Te do this, use the command syntax shown in the foilowing

diagram.

8-15
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( TAa ) @
TBA  )— —>< Start Position >J ‘—»@J -—»< Number of >4T

Points

TAB —

TBB —

»  Start Position specifies the first data point you want output {0 through 700). The default value
15 Q.

e Number of Points specifies the iotal number of data points you want output. This number
must not be larger than (701-Start Positicn). The default value is 701.
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HP200 and 300 series programming examples (GPIB address=1)

Example 6-13; Output ASCII data from memory A.

10 DIM Tr{700) ! Fetches 701 variables.

20 QUTPUT 701;"DL3" ! Specifies CR LF as the delimiter.

30 OUTPRUT 701;"TAA?" I Specifies that data will be read from memory A in
I ASCIi format.

40FORI=0TO 700 ! Fetches data 701 times.

50 ENTER 701;Tr{)
60 NEXT |
70 END Result: Tr{Q)=208 Tr{1)=210...Tr(699) =311 Tr(700) = 298,

Example 6-74: Qutput binary data frorn memeory B.

10 DIM Tr(700) | Fetches 701 variables.

2¢ QUTPUT 701;"DL2" 1 Specifies EQI as the delimiter,

30 QUTPUT 701;"7TBB?" | Specifies that data will be read from memory B in
I ASCII format.

40 ENTER 701 USING "% ,W";Tr(% ! Fetches data through werd conversion until the EQI
Lis received.

50 END Result: Tr(0) =312 Tr(1) =319...Tr(699) = 208 Tr{700) =211.

Example 8-15: Input ASCI data to memary A.

10 INTEGER Tr(700)

20 OUTPUT 701;"TAA" | Specifies that data will be read from memory A in
! ASCil format.

30 FOR1=0TO 700 Iinputs 701 variables.

40 OUTPUT 701;Tx(l)

50 NEXT |

80 END

Note: Specify VIEW mode before executing the program. After execution is complete,
press ithe VIEW key again to confirm the input result.
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HP200 and 300 series programming examples (GPIE address =1).

Example 8-18: Input binary data to memory B.

10 INTEGER Tr(700)

20 OUTPUT 701;"TBB" ! Specifies binary data to be input o memory B.

30 QUTPUT 701 USING "#,W";Tr(",END !Inputs 701 data in word size and adds EQI at the
‘end.

40 END

Note: Specify VIEW mode before executing the program. After execution is complete, press the
VIEW key again to confirm the input result.

Note:If the data is in ASCII format, specify 701 as the the number of YO processings.
If the data is in binary format, fetch 701 data items and specify EQI as the delimiter.
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6.7 Service Request (SRQ)

The service request function prompts the controller and other devices in the GPIB system to check
the analyzer's state by polling the status register. Table B-4 lists the codes used to enable and disable
the SRQ function and to clear the status register. When SRQ is disabled, the contreller can still paoll

the status register.

Table 6-4 Service Request CN/OFF Codes

GPIB code Description
S0 Enables the SRQ function.
S1 Disables the SRQ function. (This is the default setting.)
52 Clears the status register.
Table 8-5 Status Register Bit Assignments
Bit Decimal Description
0 1 Turns ON when UNCAL occurs.
1 2 Turns ON when calibration is complete.
2 4 Turns ON when a sweep is complete.
3 8 Turns ON when the specified number of averagings is complete.
4 18 Turns ON when plot cutput is complete.
5 32 Turms ON when an error is found in the GPIB code ar a mode error
accurs (SYNTAX ERR}.
3] 64 Turns ON when bits 0 through 5 or 7 when a service request is
transmitted (S0).
7 128

Table B-5 lists the assignments of the biis 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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HP200Q and 300 series programming examples {GPIB address = 1),

Example B-17: Read the average end. (SRQ is not enabled.)

10 QUTPUT 701;"S2"

20 OUTPUT 701;"AG 30GZ"
30 S=SPOLL(701)

40 IF BIT(S,3)< >1 THEN 30
50 DISP “AVG.END"

60 END

! Clears the status register.
| Starts averaging.
! Reads the status register into S.

! Loops until bit 3 turns ON.

Example 6-18: Continuously read cut the single sweep end. (SRQ is not enabled.)

10 OUTPUT 701;"S1"

20 OUTPUT 701:"S2"

30 OUTPUT 701;"SR"

40 $=SPOLL(701)

50 IF BIT(S,2)< >1 THEN 40
60 PRINT "SWEEP END"

70 GOTO 20

80 END

| Sets the mode to single.

! Clears the status register.

| Starts the sweep.

! Reads the status register into S.

!' Waits until bit 2 turns ON.

! Starts the next sweep.

Example B6-18: Read out the average end. (SRQ is enabled.)

10 OUTPUT 701;"S0"
20 QUTPUT 701;"S2"
30 QUTPUT 701;"AG"
40 ON INTR 7 GOTO 70
50 ENABLE INTR 7;2

80 GOTO 50

70 S=SPOLL(701)

80 IF BIT(S,3)=1 THEN 110
80 OUTPUT 701;"S2"
100 GOTO 40

110 DISP "AVG.END"
120 END

I Enables SRQ.

! Clears the status register.

! Starts averaging.

Y Jumps to line 70 when an interrupt occurs.
! Sets the analyzer to receive an interrupt.

I Loops until an interrupt occurs.

I Reads the status register info S.

TJumps to line 110 if bit 3 is ON.

1 Clears the status register.

| Repeats.
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6.8 GPIB Codes

The tables an the following pages list and explain the GPIB codes you can use 1o controf the R3265
and R3271.

® An asterisk (¥ in the Listener Codes column indicates that you can send numeric data
following that code by using a knob, ten key or step key.

A plus sign (+) in the Output Formats column indicates that multiple data items are output.

o AUTOMANUAL or ON/QFF in the Qutput Formats column indicates that the code outputs 1

or 0, respectively.

ON/OFF in the Output Formats column indicates that they output 1 or 0, respectively.
A star (%) in the Remarks column indicates the initial value when power is turned on.
® The words “Knob alone* in the Remarks column indicate that you must use the data knob to
enter numeric data after sending that code.
¢ Al frequencies are in Hertz {(Hz), and all times are in seconds or fractions of a second.

. Talker Request
Function ngedn:r Remarks
Code QOutput Format Header
Center Frequency CENTER * CENTER? Frequency CF
CF* CF? Frequency CF
CF step size CFSTEP * CFSTEP? Frequency CS
cs* Cs? Freguency CSs
CF step AUTO CSAUTO CSAUTO? AUTO/MANUAL -
CA CA? AUTO/MANUAL -
Frequency offset FROFS * FROFS? ON/OFF + FO
> Frequency
§ FO* FO? ON/OFF + FO
g Frequency
Lg Frequency offset ON FROFS ON * - - -
o FO ON * - - -
o
FON * - - -
Frequency offset OFF FRCFS OFF - - —
FO OFF - — -
FOF - - -
Mixer state - MXR? Internaj (0)/ -
External (1)
Internal mixer MXINT - — —
MXI - - -
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Function Lié?;:r : Telker Request Remarks
Code Qutput Format Header
External mixer MXEXT - - —
MXE - - -
Positive bias MXPQOSI * MXPOSI 7 Level 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 lock ON BNDLC ON - - —
Band lock OFF BNDLC OFF - - -
§ -
g Signal ident - SIGID? ON/OFF -
£ | signalidentoN | SiGID ON - - -
% Signal ident OFF SIGID OFF - - -
o Avg. Loss mode AGL* AGL? ON/OFF + Level AGL
Avg. Loss ON AGL ON - -
Avg. Loss OFF AGL OFF - -
Loss vs. Freq mode - LVF? ON/OFF
lLoss 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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Function Liétoe dneer Telker Request Remarks
Code Qutput Format Header
Frequency Span SPAN * SPAN? Frequency SP
Sp = SP? Frequency SP
Span mode | - — sPmMD? | 0:Linearspan | - | |
- SPM? 2: Log span -
Linear span | LNSP* | UNSP? | Frequency | SP | |
LS+ LS? Frequency SP
Fulspan | FLsP | N - -
FS - - —
Logspan | LoasP | N I — ]
LG - - —
Log start LGSTART * [LGSTART? Frequency LGA
2 LGSRT * LGSRT? Frequency LGA
§- LGA " LGA? Frequency LGA
L?“j Log stop LGSTOP * LGSTCOR? Frequency LGB
% LGSTP * LGSTP? Frequency LGB
© LGB - LGB? Frequency LGB
Zero span | ZrROSP | I -] B
Z8 - - -
lastspan | tse | N - _ ]
Start Frequency START * START? Frequency FA
SRT * SRT? Frequency FA
FA* FA? Frequency FA
FT * F17 Frequency FA
Stop Frequency STOP = STOP? Frequency FB
STR ™ STP? Freguency FB
FB*~ FB? Frequency FB
FpP* FP? Frequency FB
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Listener

Talker Request

Function Code Remarks
Code Qutput Format Header
Reference Level REF * REF? Level Unit Header
RE ™ RE? Level dBm REB
RL * RL? Level dBmV REM
| dBuV REU
dBuvemi : REE
dBpW . : REP
\' REV
w REW
XdBidv | piv: |l piv? | o tod8/ | - |
o DD * DD? 1 5dB/ -
'§ 2:  2dB/
| g 3 1dB/
o]
‘% 4: 0.5dB/
o
5: 0.2dB/
6: 0.1dB/
Linear multiplication |  — |1 uNe | ox1 | = |
factor
- LL? 1:x2 -
LN? 2:x5
3:x10
LINEAR x 1 LIN1 - - —
LIN1 - - -
LL1 - - —
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Function Liét(;eg:r Taker Request Remarks
Code Cutput Format Header
LINEAR x 2 LINZ - — -
LN2 — - -
LL2: - - -
LINEAR X 5 LINS - - -
LNS - - —
LLS - - -
LINEAR x 10 LINiO - - -
LN10
LL10 - - -
Reference level display | - - uNiT? | 0:dBm | N
_ unit
% - UN? 1:dBmV -
—t
;é; AUNITS? 2:4B LV
% 3:dBuVemf
T 4:4BpW
6:v
TW
dBm UDBM - - -
AUNITS DBM - - -
KSA - - -
uB - - -
dBmV uBcBMv - - -
AUNITS DBMV - - -
KSB - - -
UM - - -
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Talker Request

Function Listener Code Remarks
Code Output Format Header
d8uVv ubBUV — - -
AUNITS DBUV - - -
KSC - - -
uu - - -
dBp Vemnf UEMF — - -
UE - - —
dBpW UDBPW - - -
uw — - -
volts UVLT - — -
AUNITS V - - -
E KSD - - -
3 watts UWAT - - -
% AUNITS W - - -
S |level offset  |REFOFS®  |REFOFS? | ON/OFF + Level | RO | |
= RO * RO? ON/OFF + Level RO
Level offset ON | REFOFS ON* - - -
RO ON * - - -
RON * - - -
Level offset OFF | REFOFS OFF - - -
RO OFF - - _
ROF - - -
Lownoise mode | — LN | ¢ ONOFF | T
Low noise mode |[LNI ON - - -
ON
Low noise mode | LNI OFF - - —
OFF
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Function Lié;e dneer Tolker Roquest Remarks
Code Qutput Format Header
Coupled Function COUPLE - - -
CcO - — -
ReW | RBW* | RBW? | Frequency | RB | |
RB * RB? Frequency RB
RBW AUTO RBAUTO RBAUTO? AUTO/MANUAL —
BA BA? AUTO/MANUAL -
vew vew* | vBw? | Frequency | VB | |
va -~ vB? Frequency VB
VBW AUTO VBAUTO VBAUTO? AUTO/MANUAL
VA VA? AUTOMANUAL
swe | swpr | swez | Tme | | ]
5 SW* SW? Time
g ST* ST Time
% SWP AUTO SWAUTO SWAUTC? AUTO/MANUAL
g AS AS? AUTO/MANUAL
ST T atTe | ATT? | level | AT | |
AT* AT? Level AT
ATT AUTO ATAUTO ATAUTO? AUTO/MANUAL -
AA AA? AUTO/MANUAL -
Couple AUTO | coauto | - -
AC — —
Couple ALL AUTO | COALL COALL? AUTO/MANUAL
AL AL? AUTO/MANUAL
MN ATT | ATMIN®  |ATMIN? | ONOFF + Level | ATM | |
MIN. ATT ON ATMIN ON * - - -
MIN. ATT OFF ATMIN OFF - - —
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. Talker Request
Function Lngt;e;:r Remarks
Code Qutput Format Header
RBW:SPAN CORS * CORS ? ON/CFF + Ratio | CORS
RBW:SPAN ON CORS ON * — - -
RBW:SPAN OFF CORS OFF - - -
VBW:RBW COVR * COVR? ON/OFF + Ratic | COVR
VBW:RBW ON COVR ON * - -
VBW:RBW OFF COVR OFF - -
Digital IF mode - FFT? 0: OFF

5 1: ON (100 Hz

g contained)

=

- 2: OFF (100 Hz

%_ not contained)

3 Digital IF ON FFT ON - - -
ON (RBW FFTH1 - - -
100Hz
contained)

ON (RBW 100 |FFT2 - - -
Hz not
contained)
Digital IF OFF FFT OFF - - -
Menu MENU - -
ME - -
Trigger mode - TRMD? 0: FREE RUN
- T™? 1 LINE
g 2: VIDEQ
=
3 TV_V
4 TV_H
5: External
B: Single
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Talker Request

Function Liétoe(;a:r Remarks
Code QOutput Format Header

FREE RUN FREE - - -
T™M FREE - - -
FR - - -
LINE LINE - - -
TM LINE - - -
Lt - - -
VIDEO VIDEOQ - - -
Vi - - -
V.V TW - - -
TV — - -

TV_HODD TVHODD * TVHODD? Integer TVH

TV_HEVEN TVHEVEN * | TVHEVEN? Integer TVH
- External EXT - - -
g ™ EXT - - -
EX - - -
Trigger slope TRIGSLP + - - -
TRIGSLP — - - -

Trigger level TR TR? Integer TR

Detector mode? | - - DTMD?  |0: PosiNega | -]
- DM? 1. Positive -
DET? 2: Negative
3: Sample
Posi-Nega DTN - - -
DET NRM - - -
KSa - - -
Positive DTP - - -
DET POS - - -
KSb - - -
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Function Liétoe dn:r Talker Request Remarks
Code Cutput Formai Header
Negative DTG - — -
DET NEG - - —
KSd - - —
Sample DTS - - —
DET SMP - - —
KSe - - -
Sweepmode | - - SwMD?  |0: Normal&Ful | - | |
- SWM? 1: Normal & -
Window
10: Manual & Full
11: Manual &
Window
20: Single & Full
21: Single &
Window
2 Normal CONTS - — —
= SN _ _ _
Manual MANSWP - - -
SM - — -
Single SNGLS - — -
Sl - — -
Window CON WDOSWP - - -
ON
Sbw - - -
Window OFF WDGCSWP - - —
OFF
Reset & Start SR - - —
Take Sweep T3 — — -
Sound mode | - — sowmp?  jo: ofF | | ]
- SD? 1: ON (AM)
2: ON (FM)
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Function Liége;;r Talker Request momarks
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 sSbvoL * SDVOL? Integer VOL
SDv * SDv? Integer vOL
Volume (Maximumy} - { VX - - -
Volurne VD - - -
(Intermediate)
2 Volume (Minimum) | VN - - -
= Pause time PAUSE * PAUSE? ON/OFF + Time PU
PU * PU? ON/OFF + Time PU
Marker pause ON PAUSE ON * - - -
PUON * - - -
PUN * — - -
Marker pause OFF | PAUSE OFF - - -
PU OFF - - -
PUF - - -
Squelch SQE* SQE? ON/OFF + Level SQE
Squelch ON SQEON* - - -
Squelch OFF SQE OFF - - —
AGC - SDAGC? ON/OFF -
AGC ON SDAGC ON - - —
AGC OFF - -
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Function Liétoe(;\;r Talker Request Remarks
Code Qutput Format Header
Display line bL* DL? ON/OFF Unit Header
+ Level
dBm DLB
dBmv DLM
dBpV DLU
dBgVemi : DLE
dBpW DLP
\' : DLV
W DLW
Display line ON DL ON * — - -
g DLN * - - -
= Display line OFF | DL OFF - — -
DLF — - —
Character display | = om0 ] oNoFf | — | ]
- ANNOT? - -
Character ‘CHD ON - - -
display ON
ANNOT ON - — —
Character DHC OFF - - —
display OFF
ANNOT OFF - - -
Gid | - GR? | onoFF | - | ]
- GRAT? - -
Grid ON GR ON — - -
GRAT ON - - -
GN — - -
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Talker Request

Function Lig;e;:r Remarks
Code Qutput Format Header
Grid OFF GR OFF - - -
GRAT OFF - - -
GF - - -
Frequency display | - B FRD? |  ONOFF | —
Frequency display FRD ON - - -
ON
Frequency display | FRD OFF - - -
OFF
Input format | - - N | 0:RF | N
1:PI
é (Plug IN)
RF input RFIN —_ - -
Pl input 1P PI? Level Pl
Impedance | - - owm? | o:s0o0 | | ]
1:75 0
50 & OHMS50 — - -
75 Q OHM75 - - -
Rear panel output | - — " |sweout? [Loswp oyaxis (1| - | |
AXIS AXIS - - -
2 V/GHz LOSWP - - —
Trace A TA TA? (Lower bytes)
0: write
1: view
@ 2. blank
8
= 3: normalize
4: A-DLoA
5. A-B-A
6: B-A—A
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Function L'iétoe dneer Talker Roquest Remarks
Cede Qutput Format Header
{Upper bytes)
0: nothing
1:  +max hold
2: +averaging
3:  +min hold
Awie | AWRTE | T - -]
AW - — —
Aview | avEW | - N N
AV - - -
Ablack | ABLANK | - N -]
AB - - -
Amaxhold | avax | — DT -] ~ |
AM — — —
& |A min hold AMIN - - —
o R | AVG* | avG? | nteger | G ||
AG AG? Integer AG
start AGR - - -
stop AGS - - -
pause AGP - — -
continue AGC - - -
1 time AG1 - — -
continue AGO - - -
Normalze A | | (1 1 ]
Normalize A ON ANORM — - -
AN - — -
ANORM ON - - -
AN ON - - -
ANN - - -
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Function Lg;edneer Telker Request Remarks
Code Output Format Header
Normalize A OFF ANCRM OFF - - -
AN OFF - - -
ANF - - -
Correction data AR - - -
save
Instant normalize A Al - - -
SHTA - — -
aAxcHs | acHe | - | _ T _
CH - — -
A-B—A | ABA | B A -]
TRO - - -
B-A—A | BAA | - | S ]
TR1 - - —
8la-oL—a | amola | I B _ ]
a TR2 - - -
Trace A clear | cwa | I A
Trace B B TB? {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 held
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Function Liétoe dn:r Talker Request Remarks
Code Cutput Format Header

B write BWRITE - -
BW - -

Bview BvEew | - - T
Bv - —

Bbank | BBLANK | - | S
BB - —_

Bmaxhod | BMAX | - N
BM - -
B min hold BMIN - -

Baveragng | BAVG* | BAVG? | | nteger | BG | |

BG * BG? Integer

% start BGR - -
= stop BGS - _
pause BGP — -
continue BGC - -
1time BG1 - -
continue BGO - -

Normaize 8 | | [ T
Normelize B ON BNORM - -
BN - —
BNORM ON - -
BN ON — -
BNN - -
Normalize B OFF BNORM OFF - -
BN OFF - -
BNF - —

B-36 Feb 28/92



R3265/ 3271

SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
. Talker Request
Function L’é;e dneer Remarks
Code Qutput Format Header
Correction data BR - - -
save
Instant normalize B | Bi — - -
0]
8 SHTB - - _
}__ ————————————————————————————————————————————————————————————————————————————
B-DL—B BDLB — — -
TR3 - - -
Trace B clear CwB - - -
Local LOCAL - - -
o1 LC - - -
[ T LT T Ry gy Ry P SR NI RN
O [GPIB address - AD? Integer AD
- SHLC? integer AD
User Definition USER - - —
UR — - -
1 LR - - _
5
= 2 UR2 - — —
=
z 3 UR3 - — -
5‘:’: 4 UR4 - - -
5 URS - — -
B URs - - —
7 UR7 — - -
Recall RECALL * RECALL? 0: Normal recall -
RC * RC? 1. Fast recal! —
_ Normal recall RCNORM ~ - - -
=
2 RN * - _ _
[a
Fast recall RCFAST * - - - Cnly one
digit
RF - - -
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Talker Request

Function L'é:f;:r Remarks
Code Cutput Format Header
Save SAVE * — - -
V]
SHRC * - - -
Instrument Preset (IP - - -
D
W)
o
o
Marker ON MKR ON * | MKR? |0: Marker OFF -
MN * MN? 1: Normal marker -
MKN * - 2: A marker —
Marker - MF? Frequency MF
frequency
Marker level — ML? Level Unit Header
dB MLD
_ dBm MLB
()]
E dBmV  : MLM
=
dBpV MLU
dBgvemf : MLE
dBpW MLP
\ MLV
W MLW
dBM/MHz MLH
dBuV/Hz : MLL
dBc/Hz : MLC
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SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.3 GPIB Codes
Function [.i(s}:)e dneer falker Roquest Remarks
Code Qutput 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 ME
Fixed marker — FIX? ON/OFF -
FX? ON/OFF -

Fixed marker ON FIX ON —_ — -

FX ON - - -
E FXN - - —
g Fixed marker OFF | FIX OFF - - -
FX OFF - - —
FXF - - -
1/ & marker REDLT? ON/COFF + MF
calculated value
(See Note below)
1/ & marker ON REDLT ON - — -
1/ & marker QFF REDLT OFF - - -
Counter | - COUNT? |  ONOFF | . _
- C1? ON/QFF -
- 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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SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Eunction Liéfdneer Tatker Request Remarke
Code Qutput Format Header
Resolution : 1kHz | CNO - - —
1100 Hz | CN1 - - -
:10Hz |CN2 - — -
:1Hz CN3 - — —
Counter OFF COUNT OFF - — —
CT OFF — - -
CN OFF - — _
CNF - - -
Counter operation - CTMD? FREQ counter: 0
mode
MKR counter: 1
MKR counter CTMK — - -
FREQ counter CTFR - - -
5 |Signaltack | - - sia2 |  ONOFF | . -
g — SG? ON/OFF
Signal track ON SiG ON - - -
SG ON - - -
SGN - — -
Signat track OFF SIG OFF - — -
SG OFF - - _
SGF - - -
Noisez | NOISE*  |NOISE?  |o: OFF | | NG|
+ Frequency
NI * Ni? 1: dBm NI
+ Frequency
2: dBuv NI
+ Frequency
3: dBe NI
+ Frequency
dBm/Hz ON NiDBM - - -
NIM - - —
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SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Lié;e dneer Telker Request Remarks
Code Qutput Format Header
dBuVA/ Hz ON NIDBU — - —
NiU - - -
dBc/Hz ON NIDBC - - —
Noise/Hz OFF NIC - - —
NOISE OFF - - —
NI OFF — — _
NIF - - -
Fixed Mkr Peak FXP - - -
dB down
X dB down width MKBW * MKBW? Level XbB
X dB down DBDOWN - — -
;g XDB - _ _
X dB down left DBLEFT - - -
XBL - - -
X dB down right DBRIGHT — - —
XDR - - -
X dB relative DBREL - - —
DCO — - —
X dB abs. left DBABSL — - -
DCH — - -
X dB abs. right DBABSR - - -
DC2 - — -
X dB execution - boC? 0: Relative
state
1: Absclute (Left)
2: Absolute {Right)
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Cades

Talker Request

. Listener
Function Code Remarks
Code Output Format Header
Continuous dB - cDB? ON/OFF _
down
Continucus dB CDB ON - - -
down ON
Continuous dB CDB OFF - - —
down OFF
AUTO TUNE TUNE * TUNE? Freguency TN
TN * TN? Frequency TN
Pre-selection
Auto peaking PPA - - -
Manual peaking PPM* PPM? Integer -
g Marker display
3]
= Relative MDR - - -
Absolute MDA - - -
Marker position
Upper right MDU - - -
Lower right MDL — — -
Marker OFF MKR OFF - - -
MKOFF — - -
MO - - -
MF - - -
Multi Marker ON MLT MLT? ON/OFF -
Muiti Marker OFF MF or MO - - -
- [ SOPRN VUV VSOV SOt KOOI SO MO DU
= |Active marker shift MN* or MK* - - -
=
'*—g Multi Marker No.1 MLN1 * — - -
= ON
Multi Marker No.1 MLF1 — — -
OFF
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Ll(sjgedn;r Remarks
Code Output Format Header
Muiti Marker No.2 MLNZ2 * - — _
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
Muiti Marker No.4 MLF4 - - —
OFF
3 Multi Marker No.5 | MLNS5 * - - _
@ ON
=
E Multi Marker No.5 | MLF5 - - _
= OFF
Multi Marker No.6 MLNB * - — —
CN
Multi Marker No.B MLFB - - _
OFF
Multi Marker No.7 MLN7 * - - -
ON
Multi Marker No.7 MLF7 - — _
OFF
Multi Marker No.8 MLNS8 * - - -
ON
Multi Marker No.8 MLF8 - — -
OFF
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Function Liéfdn;r Telker Roquest Remarks
Code Qutput Format Header
Active marker - MF? Frequency MF
frequency
Active marker level - ML? Level Unit : Header
dB : MLD
dBm :MLB
dBmV : MLM
dBuV  :MLU
dBxvemf : MLE
g dBpW  : MLP
_% \ : MLV
g w : MLW
dBM/Hz  : MLH
dBuVHz : MLL
dBe¢/Hz : MLC
Frequency + Level - MFL? Frequency Same as MF, ML
+ Level
Muiti Marker frequency — MLSF? Frequency Same as MF 8 items
+ AMKR
Multi Marker all level — MLSL? Level Same as ML 8 items
+ AMKR
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

. Talker Request
Function ngedn:r Remarks
Code Cutput Format Header
Peak Search PWAK _ - -
MKPK _ - -
MKPK Hl _ — -
PS _ - -
NEXT peak NXPEAK _ - —
NKPK NH - — -
NXP _ - -
Next peak left NXLEFT _ — —
MKPK NL _ - -
NXL _ - —
=
< (SRR RS pmE SR e atatatiatet
3 |Next peak right NXRIGHT _ - -
>
3 MKPK NR _ - -
NXR _ - -
NEXT peak MAX/MIN NXMAXMIN - - -
NMM - - -
MIN search MIN - — -
MIS - - -
NEXT MIN NXMIN _ — -
NXM — — -
Continuous peak — CP? ON/OFF -
Continucus peak CP CN _ — -
ON
CPN _ - -
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

) Talker Request
Function Lnége dn;r Remarks
Code Output Format Header
Continuous peak CP OFF - — -
OFF
CPF _ _ _
AX DX~ DX? Integer (1 te 700) DX
AY Dy * DY? Integer (1 to 400) DY
| o e e e o o e e ] — e - am ]
o]
g |Peak range
jas]
&
= Normal PSN - — —
@
Upper PSU - - -
Lower PSL - - —
Peak list - PL3? ON/QOFF -
Feak list CN PLS ON - - -
Peak list OFF PLS OFF - - —
MKR — MG - - -
MKR — CF MKCF - — -
MC - - -
MKR — REF MKRL — — -
M - - —
5 PSRN kS NN SO U N
%‘ AMKR — SPAN MTSP - — -
oS - - -
MKR — CF step MKCS - - -
MO - - -
AMKR — CF step MTCS - — -
M1 - - -
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SPECTRUM ANALYZER

INSTRUCTION MANUAL

6.8 GPIB Codes

Listener

Taiker Request

Function Code Remarks
Code Output Format Header
AMKR — CF MTCF - - -
MKR — MKR step MKMKS - - -

M2 - — —
_______________________________ Uy P TP
AMKR — MKR step MTMKS - - -

)

o M3 - - -

é ___________________________________________________________________________
MKR step size MKS * MKS? Frequency MKS

MPM * MPM? Frequency MKS
MKR step AUTO MKSAUTO MKSAUTO? | AUTO/MANUAL -

MPA MPA? AUTO/MANUAL -

Measurement Window | WDO WD0? ON/QFF -

SHO SHO? ON/OFF -

- WN? ON/OFF -
Window ON WDO ON - - -

WN - - -

> |Window OFF WDO OFF — — -

g

£ WF - - -

E= N SO S IO E S I N

€ |Center position : X WDOLX* WDOLX? Integer (0 to 700) WLX

£

% WLX* WLX? Integer (0 to 700) WLX

o

2 |Center position : Y - WDOLY? | Integer (0to 400) | WLY

- WLY? Integer (O to 400} WLY

Window width WDODX* WDODX? Integer (0 to 700) WDX

WDX* WDX? integer (0 to 700) WDX
Window height - WDODY? integer (0 to 400) wDY

- WDY? Integer (0 to 400) WwDY
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SPECTRUM ANALYZER
INSTRUCTION MANUAL
6.8 GPIB Codes
Function Liégedneer Talker Request Remarks
Ceode QOutput Format Header
Start frequency WDOSRT * | WDOSRT? Frequency WTF
WTF * WTE? Frequency WTF
Stop frequency | WDOSTP = |WDOSTP? |  § Frequency | WPF | |
WPFE ~ WPF? Frequency WPF
3 |Uoper limitlevel | wDOUP*  |WDOUP? | ievel | wuL | |
§ WUL * WUL? Level WUL
E} Lower limit level WDOLOW * | WDOLOW? Level WLL
% WLL * WLL? Level WLL
$ |GONO GO decision | - -7 cM? | NGo | - | ]
OK: 1
GO/NO GO decision A | CMA - - -
execution
GO/NQ GO decision B | CMB - - -
execution
EMC EmC - - -
SH1 - - -
Aotenna type | - - ANT? | o0FF | -]
1: Dipole
2: Log peri
3: TR17203
0 Atenna select | | | T
L Dipole ANTO _ - -
ANO _ - —
Log peri ANT1 _ - -
ANA1 _ - -
TR17203 ANT2 _ - -
AN2 _ _ -
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Listener Code Remarks
Code Cutput Format Header
Antenna OFF ANT OFF _ - -
AF _ — -
Antenna correction - ANCORR? ON/OFF -
table
- CR? ON/QFF -
Antenna correction ANCORR ON — — -
table ON
CR ON - - -
CRN - — —
Antenna correction ANCORR OFF — - -
table OFF
CR OFF - - -
‘ CRF - — -
[&]
LE,_, 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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SPECTRUM ANALYZER
INSTRUCTION MANUAL

R3265/ 3271

6.8 GPIB Codes

Function Liét; dn:r Tolker Roquest Remarks
Code Qutput Format Header
QP — QP? ON/QFF
QP ON QP ON - -
QN — —
QP OFF QP OFF - -
QF - -
QP BW AUTO QPAUTO QPAUTO? 0: AUTO
QA QA? 1: 200 Hz
- 2: 9kHz
- 3: 120 kHz
— 4: 1 MHz
QP BW
O 200 Hz QPO - —
“§:' 9 kHz QP1 - -
120 kHz QP2 - -
1 MHz QP3 - - At PEAK
only
Select the limit line type | - ] umtyr? | o: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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R3265 /3271

SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Listener Code Remarks
Code Qutput Format Header
Limit line level
ABS/REL? - LIMAPOS? 0: ABS -
1:REL —
ABS LIMAPOS ABS - — —
REL LIMAPOS BREL - — -
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/QOFF -
Limit line 1 ON LMTA ON - - -
LAN - - —-
Limit line 1 OFF LMTA OFF - - -
LAF - - -
Limit line 1 table LMTAIN > - — —
entry
o o
= Limit line 1 table LMTADEL — - -
w delete
Limit line 2 - LMTB? ON/QFF -
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 -
1: Time domain
: Frequency domain |LIMTYP FREQ - - -
: Time domain LIMTYP TIME - - —
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Listener Code Remarks
Code QOutput Format Header
Limit line horizontal - LIMPOS? 0: Absolute paosition -
position 1: Heiative position
: Absolute toward X axis |LIMPCS ABS - - -
: Relative toward X axis |LIMPQS REL - - -
o |Limit lne vertical | . - LIMAPOS | 0: Absolute position | — | |
E position 1: Relative position
: Absolute toward X axis [LIMAPOS ABS - - -
: Relative toward X axis |LIMAPQOS REL - - —
Limit horizontal shift LIMSFT * LIMSFT? Frequency or time SFT
Limit vertical shift LIMASFT * LIMASFT? Level SFTA
Calibration CAL - - -
SH7 - - —
CALALL | CtALL | - I -
CLA - — -
Total gain calibration CLTOTAL — - -
CLG — - —
Input ATT calibration CLATT - - -
'S ITO - - -
g [F step AMP calibration |[CLSTEP - - -
g IT1 - — —
RBW switch calibration |CLRBW - - -
T2 - - —
Log linearity calibration {CLLOG - - -
T3 - — -
AMPTD MAG CLMAG - — -
calibration
T4 - - -
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

6-53

Talker Request
Function Llcs:tjedn:r Code Qutput Hoader Remarks
Format
PBW calibration CLPBW - - -
iT6 - - -
Calibration level CL* CcL? Level Unit  : Header
dBm :CLBE
dBmv : CLM
dBuv : CLU
dBuvemt: CLE
dBpW : CLP
vV 1 CLv
W 1 CLW
3 R kv At N N S R
£ |Calibration REF CLREF * - - — Knob alone
3 f characteristics - FRCORR? ON/OFF -
correction?
- FC? ON/QFF -
f characteristics | FRCORR ON - - -
cotrection ON
FC ON - - -
FCN - - -
f characteristics | FRCORR - - —
correction OFF | OFF
FC OFF — - -
FCF — - -
CAL correction? - CLCORR? ON/QFF -
- cce? ON/OFF -
Jun 25/93
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Listener

Talker Request

runetion Code Code Qutput Format Header remarks
CAL correction ON | CLCORR ON - - —
CC ON - - -
c
% CCN - - _
= |  CAL correction OFF |CLCORR - - -
&) OFF
CC OFF — - —
CCF — - —
Plotter SH8 - - —
e |1 1 ]
R9833 PLTYPEA - - —
HP7470 PLTYPEB - - -
HP7475 PLTYPEC - — -
HP7440 PLTYPED - - -
HP7550 PLTYPEE - - —
paa | T TTTTTTTTTTTTTTTTTT YT
% All information PLALL - - -
8| waveformalone | PLTRACE - - -
Characters alone PLCHAR - - -
Grid alone PLGRAT - - -
Marker, DL, WDQ PLMKR - - -
Multi Marker List PLMULTI — - —
Antenna table PLANT - - -
Limit 1 table PLLMTA - - —
Limit 2 table PLLMTB - - -
Loss table PLLOSS - - =
Paper | [T
A4 PLA4 - - -
A3 PLA3 - - -
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request
Function Listener Code Remarks
Code Output Format Header
Division size

Single PLPICH - - -

Division into 2 PLPIC2 - - -

Division into 4 PLPIC4 - - -
Prntpositon | | [ 1T

Center PLMID - - -

Left PLLEFT - - -

Right PLRIGHT - - -

Upper left PLUPLEFT - - —

‘ Upper right PLUPRIGHT - - -

% Lower left PLLOWLEFT - _ _

T Lower right PLLOWRIGHT | — - -
Numberof pens | | | | ]

1 pen PLPEN1 - - -

2 pens PLPEN2 - - -

4 pens PLPEN4 — - -

6 pens PLPENB - - -

8 pens PLPENS - - -
Pintpositonsht | | | | | ]

AUTO PLAUTO — - -

Manual PLMAN - - -

Execution PLOT - - -

PLT - - —

6-55
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SPECTRUNM ANALYZER
INSTRUCTION MANUAL
6.8 GP/B Codes
; Talker Request
Function 'nge;;r Remarks
Code QOutput Format Header
Utility SH3 - - -
OBW OBW * OBW? Percentage + | OBW, |(See Note
Calculated value MF | below)
ADJ ADJ ADH? Calculated value Same ss | (See Note
ML below)
Z [ADK GRAPH ADG - - -~
|
ADJ GRAPH OFF ADG OFF - — -
ADJ Ch space ADCH * ADCH? Frequency ADC
ADJ specified BW ADBS * ADBS? Frequency ADB
ADJ2 ADJ2 ADJ2 Caleulated value Same as | (See Note
ML below)
-[Memory card CARD - — -
SH4 - - -
- |Card initialization MCINIT - - -
S MMI - - -
)
g Soft menu read-in MCLOAD - - -
[}
= MML - - _
Soft menu write-in MCSTORE - - -
MMS - - -
Label —_ LB? Character string - Up to 30
characters
- SHg9? Character string -
Label ON LB_O—I-\-J/-**_*/_ _______ - _ - Enclose the
E characters
= with /
LON/™Y - - -
Label delets 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

Function Lié;edn;r Telker Roquest Remarks
Code Output Format Header
Softkey - — -
Softkey No.1 | st | - | - - ]
Softkey No. 2 SF2 - - -
g Softkey No. 3 SF3 - - -
:163 Softkey No. 4 SF4 - - —
Softkey No. 5 SF5 — - —
Softkey No. 6 SFa - - -
Softkey No. 7 SF7 - - -
Data entry
Tows | otos | - - -
. {decimal point) - - -
BK SP BS - - -
T (step up) upP -~ - _
} (step down) DN - - —
Knobup (coarse) |CU - - —
(fine) FU - - —
> Knob down (coarse) | CD - - -
E {fine) FD - - -
3
A GHx GZ - - -
MHz MZ — - -
kHz KZ — - -
Hz HZ - - -
dB DB - — -
dBm DBM - - —
dBmV DBMV - - -
dBuV DBUV - - —
dBuVemf DBUVEMF — - -
dBpW DBPW — - -
v V, MV - — —
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

: Talker Request
Function Lgtoe dneer Remarks
Code Qutput Format Header
W W, MW - - -
> mA MA - - -
S sec SC - - -
% msec MS - - —
(]
2 5ec us - — -
ENTER ENT - - —
Trace Data TP? 0: 0 to 400 mode
Input/output
1: 448 to 3648
mode
Accuracy
401 points TPC — - -
5 3201 points TPF - — -
=
5 Memory A output - TAA? 4 bytes + delimiter - 1-point
§ (ASCH) data
£| (Binary) - TBA? 2 bytes x 700 — | EOI signal
points
s
a Memory B output - TAB? 4 bytes + delimiter - 1-point
8 (ASCIN) data
2]
= (Binary) — TBB? 2 bytes x 700 - EQI signal
points
Memory A input TAA - - - 1-point
{ASCII) data
{Binary) TBA — - — EQI signal
Memory B input TAB - - - 1-point
{ASCII) data
(Binary) TEB — - — ECI signal
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Talker Request

Function Lié:)edneer Remarks
Code QOutput Format Header
Average Power
Average times PWTM* PWTM? Integer -
{1 to 1000)
Average power ON | PWAVG ON - — -
Average power OFF | PWAVG OFF - - -
o Average power - PWAVG? Level )
g value? Unit : Header
i dBm : PWB
s dBmV : PWM
< dBuV : PWU
dBuVemf
: PWE
dBpW : PWP
vV 1 PWv
w : Pww
Tracking generator R3365
/3371only
TG : ON TG TG? OFF/ON -
: OFF TGF -
s TG output level TGL TGL? Level Unit  : Header
g dBm :TGB
é: dBmV: TGM
-cé; dBuv : TGU
;g dBuVemf
:TGE
dBpW : TGP
vV TGV
W : TGW
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Listener

Talker Request

Function Code Remarks
Code Qutput 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* Sw? Time SW
Smoothing : ON SMTH ON * | SMTH? OFF/ON, count SMTH
OFF SMTH OFF
_ Count |SMTH * SMTH? OFF/ON, count SMTH
£ [Referencefine :ON  |RLNON  |RUN? |  OFFON | . A
§ 1 OFF RLIN OFF -
g Reference line offset RLOFS *  |RLOFS? Level RLOFS
§ Reference line slope XYR* XYR? Ratio XYR
PxdB marker: Execute |PSDB - - -
: Normal PXDB NRM | PXDB? Normal/Continue, PXDB
level
0: Normal mode
1: Continue mode
: Continug { PXDB CONT [ PXDB? Normal/Continue, PXDB
level
: Level PXDB * PXDB? Normal/Continue, PXDB
level
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Listener

Talker Request

Function Code Remarks
Code Cutput Format Header
Through correct  : ON [ FNRM ON FNRM? QFF/ON -
OFF | FNRM QFF —
Level calibration | LCAL  |LCAL? | OFFION | - _
: ON LCAL ON -
5 OFF LCAL OFF
5 |Power lineality cal | PCAL  |PCAL? | OFFON | . N “
% ON PCAL ON -
% OFF PCAL OFF -
= |f catibration | FCAL  |FCAL? | AUTOMANUAL | - | |
Auto FCAL AUTO —
TGA -
Manual FCAL MNL -
TGM —
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

Listener

Taiker Request

Function Code Remarks
Code QOutput Format Header
Misc
Header OFF | Hoo | - - -
Header ON HDA - - - #
e Y R Y
CR LF (EQI DLO - — —
LF DL - - -
(EQNH bL2 - -~ —
CRLF DL3 - - — T
LF (EC) DL4 - - —
Sewice request | | | T T T
Interrupt ON S0 - - -
Interrupt OFF S1 — — - i
. 8 Status clear 52 - - -
5 Service request mask - RQS? Decimal notation -
equal to SRQ bit
Soft menu display | - — | wmno2 | oworr | ]
Soft menu display ON | MND ON - - -
Soft menu display OFF | MND OFF — - -
Device type | - - VER? |  ORazes | - -
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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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPIB Codes

: Talker Request
Function Llétf;:r Remarks
Code Qutput Format Header
Gated sweep Effective
. . when
Trigger signal option 71
Source : ext GTEXT - - is
instailed.
Lint GTINT - -
Int trigger
Signal source
: video VIDEO GT - —
D tv-v TV GT - -
D ext EXT GT — —
Int trigger
Slope
D+ TRIGSLP GT + — -
~
c - TRIGSLP GT - — —
i)
8— Gate position GTPCS*
Gate width GTWID*
Gated sweep
1 ON GTSWP ON - -
: OFF GTSWP OFF - -
Gated mode off GTOFF - —
Dalay sweep Effective
Trigger signal when
option 71
Source is
instalied.
: video VIDEQ DLY - —
A TVV DLY - -
:ext EXT DLY - -
Trigger slope
D+ TRIGSLP DLY + - -
- TRIGSLP DLY - - -
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SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.8 GPI8 Codes

Talker Request

Function Listener Code Remarks
Code QOutput Format | Header
Delay time DLYTiM*
Delay sweep DLYSWTIM*
Time
Delay sweep
~ : ON DLYSWP ON - - -
(@]
§ : OFF DLYSWP OFF - - -
Delay step size
: Auto DLYSTEP AUTO - - —
: Manua DLYSTEP MAN* - - -
Delay mode off DLYOFF - - —
Si.mulated Analog Effective
Display when
Simulated analog ANLG ON - - - optfon
display ON ?‘4 is
Simulated analog ANLG OFF — _ _ instalied.
display OFF
< Display density ANLG® - - -
r~ (See Note below)
j
2 | ON/OFF + Display - ANLG? OFF/ON +Integer | —
O | density (1 to 30)
CONT ANLG CONT - - -
PAUSE ANLG PAUSE - - -
Marker frequency MKX* MKX? Frequency -
Marker level MKY™* MKY? Level -
(See Note below)
Maker ON MKX ON - - -
Maker OFF MKX QFF - — —
Note : Specify the data of 1 to 30.
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Talker Request

Function Listener Code Remarks
Code Output Format Header
X Cursor CSRXx* CSRX? Frequency -
&X Cursor CSRDX* CSRDX? Frequency -
X Cursor ON CSRX CN — - -
AX Cursor ON CSRDX ON - - -
<« | X Cursor OFF CSRX OFF - — -
P
§ |Y Cursor CSRY* CSRY? Levei -
= 1 AY Cursor CSRDY* C3SRDY? Level —
O |Y Cursor ON CSRY ON - - -
AY Cursor ON CSRDY ON - - —
Y Cursor OFF CSRY OFF - — -
Read out total - OPANLG? - —
wareform data
Total Power Effective
when
Average times PWTM* PWTM? Integer option
(1 to 1000) 76 is
Taotal power ON PWTQOTAL ON - - installed.
Total power OFF PWTOTAL OFF — —
Total power value? - PWTOTAL? Level Unit
: Header
2 dBm
g :PWB
= dBmv
O ' PWM
dBuV
: PWU
dBuVemf
: PWE
daBpwW
: PWP
VvV PWV
W : PWW
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Talker Request
Function Listener Code Remarks
Code Output Format Header
PASS/FAIL Decision Effective
. when
Consecutive mode? - PFC? OFF/ON - option
Consecutive mode | PFC ON - - - 74 s
ON ) instailed.
Consecutive mode | PFC OFF - - -
OFF
Judgment result? PFJ? 0: FAIL -
1:PASS
Trace A judgment PFJ A
Trace B judgment PFJ B
Judgment result — OPF? 0: PASS
{details) 1: UPPER
2: LOWER
3 : UPPER&LOWER
4 : ERROR
© . — FPU? FAIL point counter —_ EOI
<= | Upper FAIL point {2byte) Signal
-%_ binary output + FAIL point (2byte)
O *FAIL point counter
- FPL? FAIL peoint counter - EQI
Lower FAIL point {2byte) Signal
binary output + FAIL point (2byte)
*FAIL point counter
Root Nyquist Filter Effective
hen
V" Nyquist F, ON | NQST ON _ - - ;"pﬁon
V" Nyquist F, OFF | NQST OFF — - - 74 is
- NQST? OFF/ON - installed.
JDC mode NQST JOC - - -
NADC mode NQST NADC - - —
Symbol rate BRATE* BRATE? Frequency -
Role factor RFCT* RFCT? 0.01 to 0.99 -
Alternated PKTHIRD — - -
Modulating
Distortion
Measurement
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Table 6-6 Examples or Data Entry (GPIB codes with asterisk)

Command example

Description

CF100MZ

CS100KZ

FON10MZ

SP500MZ or LS500MZ
LGA100MZ
LGB1000MZ
FA100KZ or FT100KZ
FB400KZ or FP400KZ
RE-25D8B or AL-25D8B
DD5DB

RON30DB

RB300KZ

VB100KZ

SW200MS

AT20DB

PUN100MS
DLN87DB

MK1.8GZ
MT2MZ
MN100KZ
NOISES0Hz
XDBeDB

DX10GZ
DY50GZ
MPM100KZ
AG 200GZ
BG 300GZ
ADBGZ

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 kiHz.

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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WTF1MZ Sets window start frequency 1 MHz.
WPF2MZ Sets window stop frequency to 2 MHz.
WUL-20DB Sets window upper level to -20 dBm (if units are set to dBmj.
WLL-40DB Sets window lower level to -40 dBm {if units are set to dBm).
CLN-25DB Sets CAL level to -25 dBm (if units are set to dBm).
SVEGZ SF1 Saves channel 5 (SF1 represents softkey No.1).
RC5GZ SF1/RF5 Recalls channel 5 {(Normal/Fast mode).
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7. OPTION FUNCTION

7.1 Seria! /O Function (when option 02 is installed)

A controller such as a personal computer having no GPIB interface can also offer a simple
measurement system, using the option 02 (Rs-232C interface).

Remote control which is normally carried out,using the GPIB interface, can also be obtained, using the
option 02 (RS-232C interface).

(1)  Compatibility with the GPIB remote control codes:
The control codes which can be used by the option 02 are identical to the GPIB codes of
the R3265/3271, excluding some of the codes/functions inherent to the GPIB.

CAUTION

1. See the R3265/3271 Instruction Manual {Section 6.8 GPIB Code List).
e Talker/Listner codes can be used as they are.
e Header information related to the Talker request is compatible.
e The output format is also compatibie.

2. See Subsection 7.1.5 of this manual "Difference from the GPIB Remote
Programming”.
e Different from the R3265/3271 GPIB codes in some points.

(2)  Functions which can externally be controlled
The following functions can be controlled with the option 02:

Measurement condition setting: Conditions entry through panel key operation
Set states output: Set states and data call

/O of measurement data: Screen trace data write-in and read-out

® ® & ©

Status output: Data on the current instrument status can be read output in the same way
as the GPIB status byte.
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7.1.1 Specifications

(1)  Transfer speed (baud rate):

19200 bps

9600 «Defauit
4800

2400

1200

@ & ® @ ©® ©

600

{2) Dala length:
O 7-bit Default
@  8-bit

{3) Stop bit:
® 1bit  e«Default
@ 1.5bit
@ 2bit

{4)  Parity bit:
@ None eDefault
@  Odd parity
@  Even parity

(5  Communication:

The following six speed modes can be selected.

The following two modes can be selected.

The following three modes can be selected.

The following three modes can be selected.

Semi-double type
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(6) Data flow control:

@ Hard Wired handshake

7.1 Serial 1/Q Function (when option 02 is instailed)

The handshake type of the communication with the
controller is specified. The following iwo 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
R3265/3271 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 R3265/3271 cannot receive a data,
the Xoff character is transmitted to indicate that no data can be accepted. When the
R3265/3271 has become capable of receiving data, the Xon character is promptly

transmitted.

{7) Characters between transmiting interval:  When transmitting data from the R3265/3271, a

® 0 eDefault
@ 1.0 milli sec.
@ 2.5 milli sec.
@ 4.0 milli sec.
® 5.5 milli sec.

(8)  Communicaticn procedure:

(9)  Transfer error control:

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-protocel 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 7.1.4
"Extended Format”.)

No transfer error control is executed in the R3265/3271.
If necessary, carry out the control with the controller.
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(10) Communication port opening: The R3265/3271 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/scft key operation.
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7.1.2 Connection
(1) Connection with the Controller

Use the R3-232C cable for connecting the R3265/3271 with the controller.

1
.
|
B
¥
D
|
R3265/3271 | }
Personal Computer
Connector Devices Connector
connected
R3265 | (Rear panel)
Serial /O connector HP200/300 Different connectors are
R3271 series required depending which
device is used.
1BM AT See the corresponding
PS2 operations manual.
PC 9801

§

Figure 7-1 Personal Computer Connection
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CAL,TIDN
INSISE ENCPY BY TRaINED
SERVICE PERSONMEL DAY

L——Serial /0 {R3265/3271 Rear Panel)

Figure 7-2 RS8-232C Communication Port

This section describes the connection with the controller (such as a personal computer) for
using the option 02. The signal lines here are named according to the EIA (Electric Industries
Association).

R3265/3271 (25-pin D-SUB) Host (25-pin D-SUB)
Pin No. Signal name Signal name Pint No.
2 BA (TXD) - (RXD) BB 3
3 BB (RXD) - (TXD) BA 2
4 CA (RTS) > (bCD) CF 8
8 CF (DCD) - (RTS) CA 4
5 CB (CTS) - (DTR) CD 20
6 CC (DSR) -~ > {CTS) CB 5
20 CD (DTR) > {DSR) CC 5
7 AB (GND) (GND) AB 7

Figure 7-3 Cable Connection
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Table 7-1  Serial Input/Output Interface Signal Names
Pi Signal direction
in .
Signal name Contents
number R3265  External
13271
1 Ground FG Frame ground
Used as protection
2 Transmit Data | TXD —_— Sending data
3 Receive Data RXD -— Receiving data
Sending request signal to
4 Request to external device. Permit to
Send RTS —_— receive at "High" level,
prohibition to receive at "Low”
level.
Sending clear signal from
5 Clear to Send | CTS - 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
—_—
Ready
21~25 N.C.
7-7
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7.1.3 Communication Port Setting
{1)  Explanation on the Communication Port Setting Menu

Specify the RS-232C communication parameters through the window screen.
rEsEEm———— | . . .

= ' SETUP 1 The window screen appears for communication port

SHIFT i 310 : setting with varicus parameters.

e o v e oy ———— -4

-
| BAUD i Specifies the transfer speed (baud rate).
i See Figure 7-5.

-

i. __________

Fe———————— |

 DATA . Specifies the data length.

LENGTH i See Figure 7-6 .
__________ =

S— .

1 STOR | Specifies the stop bit length.

'BIT | See Figure 7-7 .

oo

i PARITY 1 Specifies the parity bit type.

! | See Figure 7-8 .

’. __________ -

- 1

| FLOW Specifies the data flow control.

1
|
CONTROL | See Figure 7-9.

1
1
-~ —— .

f=————————— -

| DEV SW | Usable when option 15 is installed.

1 MAIN/CONT |

;: __________ -4

{ NEXT MENU | Menu 2 appears.

:  See Figure 7-10 .

T 4
.
{ INTERVAL | Specifies the transmission time interval between characters
i | transmitted from the R3265/3271. See Figure 7-10 .
:;__________.!
| OPEN Indicates that the communication port is Open when the

1
1
' . frame is on the screen. The Closed stage can be
bo=mmmmmmm- < switched to the Open state.
: See Figure 7-11.
3

R -

i CLOSE | Indicates that the communication poit is in the Closed

' | state when the frame is on the screen. The Open state
b-—m—mm-- -+ can be switched to the Closed state. See Figure 7-12.

7-8 May 14/93



R3265 /3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.1 Serial /O Function {when option 02 is installed)

(2) Screen Disply Examples

@  Option select menu

Press the sh Fﬂ@ are pressed in this sequence.

Then the option select menu illustrated in Figure 7-4 will appear

REF 2.2 dBn

FL 12
Amrite B biank

18dB/

U W

[z

NTER 4,150 GHz SPaN §.30 GHz

Figure 7-4 Option Select Menu

@  Baud rate setting screen

Press the

Shi El  SETUP 11 BAUD
‘ il

Then the menu ilustrated in Figure 7-5 will appear.

REF 8.0 dBo
14ds/

S-170172

31T 19 33 Arice Bohlank

8 o5
1200 bps

ElE

iy 2690 bs

I Yz 4308 bps
57 | el s J
130 1% 15208 bpe

CINTER 4,130 GHz

SPAX ¥, 3 Az

Figure 7-5 Baud Rate Setting Menu

7-9

77 in this sequence.

Pressing the soft key & moves the arrow — to
set a different value for the Baud rate.
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@ Data Length Setting Screen

Press the .?H”EIEI }'_éé-}[fF,""_'”rE)A-}A ''''' ": in this sequence.
== 1SI0 HLENGTH

Then the menu illustrated in Figure 7-6 will appear.

$-3/0 112
RZF 4.9 dBa ATT 12 48 arite B blank
1048/ —

&)

Pressing the soft key ® moves the arrow —> 10
set a different value for the Data length.

DEY S
T
Y

SENTER 4158 Gz —SPAN 1.3 oW

Figure 7-6 Data Length Setting Menu

@  Stop Bit Setting Screen

~— e —— AT = .

Press the P 'EI I SETUP I STOP 1 in this sequence.
== 'SI0 1 BIT !

. A e -

Then the menu illustrated in Figure 7-7 will appear.

S=1/0172
1348/

REF 8.0 dbe ATT 10 3B a_srite 3 blask

BAl

RS2320 FG
COBD : ks | =
LECTH - * it .

Pressing the soft key © moves the arrow — o
set a different value for the Stop bit.

PRy

Figure 7-7 Stop Bit Setting Screen
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®  Parity Setting Screen
Press the [, 71l | [SETUP  JipARTy i tis sequonce
— !SI0 ¥ :
e I -t
Then the menu illustrated in Figure 7-8 will appear.
§-1/ 112
REF 9.8 d&%c ATT 1§ 4B Awrite B_blank
1545/ | i BT
. |
- IO |
B f R s ||
CLENGTH & 7 3ts
STOP o
ABIT ~o
ik Pressing the soft key © moves the arrow — {0
e set a different value for the Parity.
SHP ; :
s CENTER 4.130 Oz SRR
Figure 7-8 Parity Setting Menu
®  Flow Control Setting Screen
Press the [&0 L eETUP Tielow 1 in this sequence
Sarr[s] [SETUP ifFow quence.
— | SIO 11 CONTROL |
g - e —— - |
Then the menu illustrated in Figure 7-9 will appear.
S140 112
REF 8.1 dEa ATT LR dB arite 3blak
{0eB/ ‘ : - T

|

Figure 7-9 Flow Control Setting Menu

Pressing the soft key ® moves the arrow — to
set a different value for the Flow control.

AN

B
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@  Interval Setting Screen

P o b 7 e mETEEEE——— = . .
Press the ?H!FEI IE ' SETUP T NEXT U INTERVAL | in this sequence.
— ;_SIO _ELMENU _EL _E

Then the menu illustrated in Figure 7-10 will appear.

3102 )
REF 2.0 dbn AIT 10 dB fomrite B blank et

bas/ : ; My €|

b e
: ‘ : CBAD : %lhbps |
LESGTH = 7 2its
SOSIP i i bit
{BARITY 1 W0
TR | [
PGINTYAL ¢ 6 g5

Pressing the soft key ® moves the arrow — to

RER R I I set a different value for the Interval.
iz 23ns

VER Il dame | ] e

S;P”HZ A oS B~ D

130 15 ! r

CENTZR 2. 150 (Hz

Figure 7-10 Interval Setting Menu

Communication Port Open/Close Setting Screen

Press the [= :] E-éé{—a};"-":rgjé)—(} """"" T in this sequence.
‘ SHIFT 1 i

!SI0 1 MENU
Then press the 'IFE)E’-E?\J _____ -E to open or press the E_(SEEJ-S:‘E-“"E to close the
|

1 i 1

=] -
communication port. When the setting is ready, the frame will appear.

§-173 32
RF 8.8 dea ATT 18 48 Aite 2biak
Wb ) INIERVAL
¥
: _ P BT
Lo sm s
o : CLENGTH ¢ Thits | e
ISP i i CLOSE
TPRITY ¢

i PREY MENU

JINTIR 10030 SFz SPAN §.2F EHz

Figure 7-11 Screen of the Communicaticn Port in
Cpen state
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£ i §-1/0 22
)};; ’?-3 b ATT 10 43 Awrite B blank
) | ' I NI
- TN R
L BAD o %edd ops
LBNTH ¢ 7 bits

%21 PREL 1B
o : 19200 5ps J
CENTER £.130 GHz STaN 1. 1F LAz

Figure 7-12

Screen of the Communication Port in
Closed state
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7.1.4 Message Format

A message transferred between the controller and the R3265/3271 is basically an ASCIl code
characters string terminated by the carriage return {CR) and the line feed (LF) codes.

[ Basic Format ]

LF | |CR O L L E H| —

R3265/3271 Controller
- G 0 O 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 | EQT

l: Extended format Extended format :I

transfer start transfer end

DLE: Data Link Escape character
STX: Start Text character
ECT: End Of Transmission character
{(For these control character values, see Subsection 7.1.8.)

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 explained in the examples 14 and 15 given in the Subsection 7.1.6.)

Transmitter Line Receiver
DLE DLE

DLE |/

— Delete

Insert
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7.1.5 Difference from the GPIB Remote Programming

Note that the Option 02 is in some points different from the GPIB remote programming.

(1)

®

@

®

Command code

GPIB commands which are not supported

@ Delimiter contral: DLO, DL1, DL2, DL3, DL4
@ SRQ interrupt: S0, S1

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.

In 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 P key.

7-15 May 14/93



R3265 / 3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.1 Serial }/Q Function (when option 02 is instalied)

7.1.6 Sample Programs-

This chapter explains how to use the option 02 through several examples. The programs shown
below all use the "Microsaoft Quick BASIC" produced by the Micro Soft Co., Lid.

The sample program using the "HP-BASIC" of Heulette Packard are given in Section 7.1.9. The
programs explained in the R3265/3271 Instruction Manual Section 4.4 have been rewritten for this
function in this chapter. For the program functions, see the R3265/3271 Instruction Manual.

(1)  Option 02 Usage
® Sample Program 1
Example 1: Execute R3265/3271 master reset and turn CAL signal (25MHz) ON.

The RS232C port is opened with specifications of 9600 baud; No parity; Data length 8-bit;
Stop bit 1; Binary mode (Xon/Xoff conirol excluded); Line feed character insert mode; and
DSR line monitor time out in 6 seconds.

QPEN "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,DS6Q00,LF" FOR RANDOM AS #1

PRINT #1, “FA3COKZI™
PRINT #1, "FBBGOKZ®
PRINT #1, “FONSOKZ™
END

Example 3: Set the reference level to -20dBm (5dB/div), the resolution bandwidth
to 100kHz, and the detector mode to posi.

OPEN "(OM1:9600,N,8,1,DSB000,LF" FOR RANDOM AS #1

PRINT #1, "RE-20DB" Reference level -20dBm
PRINT #1, "DD5DB" 5dB/div

PRINT #1, “RR10OKZ" Resolution bandwidth 100kHz
PRINT #1, *"DOTP" Detector mode is set 10 posi.
END
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Example 4: Set the trigger mode to Single and the sweep time to 2 seconds; and
set the marker at the maximum level at each sweep.

OPEN “COM1:9600,N,8,41,0DS6000,LF" FOR RANDOM AS #1
PRINT #1, "SI"
PRINT #i, "Sw2sC"
SWLOOP:
PRINT #1, "s2" Status byte clear
PRINT #1, "SR" Sweep start
0o Waiting for the Sweep end
PRINT #1, "PLL?"
INPUT #1, A$
SB = VAL(A$)
LOOP UNTIL SB AND &H4
PRINT #1, "PsS" The marker peak search
G0TO SWLOOP
END

Example 5:  Set MAX HOLD (A).

OPEN "COM1:9600,N,8,1,DS6000,LF"™ FOR RANDOM AS #1

PRINT #1, "AM" Direct setting

£ or

‘PRINT #1, "TA SF4" Set through soft key operation
END

Example 6:  Recalil. (for channel 5)

OPEN "COM1:8600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, “RN" Switch to the Normal mode.
PRINT #1, "“RC 5 S$F1" Recall channel 5.

' 0r

*PRINT #1, "RF" Switch to Fast mode

*PRINT #1, "RC 5" Recall channel 5.

END

Example 7: Qutput the marker frequency {integer).

OPEN "COM1:860Q,N,8,1,DSG000,LF" FOR RANDOM AS #1

PRINT #1, "HDO" Header output suppress
PRINT #1, “MF?"

INPUT #1, AS$

B = VAL(AS$) Result example B =1700000
END
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Example 8: Output the center frequency (character string).

CPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, “HD1" Header output start

PRINT #1, *"CF?"

INPUT #1, A$ Result example A$=CF 0000001.8000E+9
END

Exampie 9:  Qutput the unit status.

OPEN "COM1:9600,N,8,1,D36000,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,DS6000,LF" FQOR RANDOM AS #1

PRINT #1, "HDQ" Header output suppress
PRINT #1, “MFL?"
INPUT #1, Mf§, M1§

MEff = VAL(Mf$) Result example Mff=1.8E + 0.9 Mli=-73.02
M11 = VAL{M1S$)
END

Example 11:  Qutput the frequency offset.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, “HDO" Header output suppress

PRINT #1, “FQ?"

INPUT #i, On$, Frq$

Frqq = VAL({frq$) Result example On$=1 Frgg=1200000
END
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Example 12: Using the NEXT PEAK, read 10 peak levels from the signal second

peak level.

DIM M1$(9), M11(9)
PEN *COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, *ps®
FORI = 0 T0 9
PRINT #1, "NXp"
PRINT #1, *ML?"
INPUT #1, MIS{I)
MIT(I) = VAL(M1$(I))

NEXT I
= -70.26

Result example M11(1) = -55.01 M11(2) = -58.22...M11{89)

END
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@

Trace Data /O

The trace data /O is basically identical in the GPIB. The ASCIl formats including the data
value contents, message format, delimiter (fixed), and transfer count are all of equivalent
specifications.

The binary formats for the data value, data transfer priority, and the data byte count are all
the same, excluding that a control character is inserted at the beginning and the end of each
data. (See Subsection 7.1.4 [ 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 fength should be set to 8 bits. If a 7-bit data is
transferred, the uppermost bit of the waveform data will be missing and a correct waveform
may not be created.

o] Description
ASCIH format bbDD CR LF
1-point data
4-byte data without a header
Input code Qutput code

Memory A TAA TAA?

Memory B TAB TAB?
Binary format DLE STX DD DD........ bD DD CLE_ ECT

701-st point lower byte

701-st point upper byte

1st point lower byte

1st point upper byte

A 1-paint 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 BB TBB?
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®  Sampie Program 2

Example 13: Output data from Memo

ry A in ASCIL

DIM TR$(700)

PRINT #1, "TAA?"

FOR I = 0 TC 700
INPUT #1, TR(I)

NEXT T

END

OPEN "COM1:9600,n,8,1,D82000,LF" FOR RANDOM AS #1

701 variables are fetched.

Memory A is set to ASCIL.
Data fetch is repeated 701 times.

Result example: TR$(0)=0208 TR$(1)=0210 ...

Example 14: Output data from Memo

The RS-232C port is opened in Binary
insert.

. TR$(699)=0311 TR$(700)=0298

ry B in Binary.

mode; and in mode without Line feed character

OPEN "COM1:9600,n,8,1,DS86000" FOR RANDOM AS #1

DIM TR${1500)
CONST DLE = 16, STX = 2, EOT
CONST CR = 13, LF = 10

4

DLEflag = ©
i=3
PRINT #1, "TBB?; CHRS(CR); CHR$(LF);

TR$(1) = INPUTS(1, #1)
TR$(2) = INPUTS(1, #1)
TRS(3) = INPUTS(Z, #1)
DO

IF (DLEflag = 0) THEN

IF (TRS§(i) = CHR$(DLE)) THEN DLEflag
ELSE
IF (TRS{i} = CHR$(DLE)) THEN
OLEflag = O
i-1

1

i
ELSE
IF (TR${1)<> CHRS(EOT)) THEN DLEflag
END IF
END IF
i=4+1
TR$(i) = INPUT${1, #1)
LOOP WHILE (NOT {(DLEflag

STOP
END

1) AND (TR${i) = CHRS(EOQT})))

Control character definition

Flag for DLE character delete control

DLE character received

STX character received

1st byte of Waveform data received
DLE character inserted in the
waveform data is detected.

The additional DLE character is deleted.

0

Waveform data fetch

Data end detected
DLE character + EQT
character
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Example 15: Input data from Memory A in ASCIL

DIM TR$(700)
OPEN "COM1:9600,n,8,1,0S6000,LF" FOR RANDOM AS #1

" " . . .
PRINT #1, "TAB It is assumed that a waveform data is set in

FOR I =0 70 700 TR${)
PRINT #1, TR$(I)
FOR J = 0 TO 10 Processing time is required in SPA.
NEXT J

NEXT I

STGP

END

Note: Set the VIEW mode hefore executing the program. After execution press the VIEW
key again to check the results of entry

Example 16: Input data from memaory B in Binary.

The RS-232C port is opened in Binary mode and in mode without Line feed character insert.

OPEN "COM1:8600,n,8,1,DS6000,LF" FOR RANDOM AS #1

DIM TR${i500)
CONST DLE = 16, STX = 2, EQT = 4 Control character definition
CONST CR = 13, LF = 10

PRINT #1i, "TBB; CHR$(CR); CHR${LF); it is assumed that a data has been set in the
PRINT #1, CHR$(DLE); CHR$(STX); TRS() by "TBA?" or “TBB?".
FOR J = 0 TO 1401
IF (TR$(J) = CHR$(DLE)) THEN
PRINT #1, CHRS(DLE);

FOR K = 0 TO 1 Wait time is required to assure the processing

NEXT X time in SPA.

END IF
PRINT #1, TR$(J):
FORK =0 T0 1 Wait time is required to assure the processing
NEXT K time in SPA.

NEXT J
PRINT #1, CHR(DLE); CHR$({EOT);

STOP
END

Note: Set the VIEW mode before executing the program. After execution, press the VIEW
key again to check the results of entry.
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{3) 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 transmitied form the R3265/3271 as a 2-byte ASCIl data with the
Status byte read-out code (PLL?).

Table 7-2 Status Byte Control Codes

Message code Description
PLL? Request for read the status byte information from the R3265/3271.
S2 The R3265/3271 status byte is cleared. (Same as the GPIB code)

Table 7-3 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 code of this function.

64 Undefined

Nl sl W 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" FCR RANDOM AS #1

PRINT #1, "s2" The status byte is cleared.
PRINT #1, "AG 30GZ" Average A start (30 times)
SW:

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,DS6000,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 GOTOQ SW The loop completion is indicated until bit 2
PRINT "SWEEP END" turns ON.
END

Example 19 shows data flow control set to “Xon/Xoff" contraol.
This is a modification of Example 10.

Example 19: OQutput 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; ASCI 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 #i, "HDO" Header output suppress
PRINT #1, "MFL?"
INPUT #1, Mf$, MI$

MEf = VAL{MfS$) Result example  Mff = 1.8E+69 M11 = -73.02
M11 = VAL{M1$)
END
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Panel Key Lock Function

The GPIB remote control is equipped with the Remote/Local Enable as a function to inhibit
local operation. The option 02 can also execute the equivalent function through message
transmission.
This function is called Panel Lock. Once Panel Lock of the R3265/3271 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.

e Turn OFF the R3265/3271 power.
In the Panel Lock state, soft menu on the screen cannot be modified with commands from
the controller.

Table 7-4 Panel Lock Code

Message code Description
KLK The R3265/3271 panel key operation is inhibited. {Panel Lock)
KUK The R3265/3271 panel key operation is enabled. (Panel Unlock)
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7.1.7 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. In such a case, the remote operation can
be issued by re-transmitting the last message (command) which has been transmitted from the

controller.

This section describes a simple recovery program using the "Quick BASIC" of Micro Soft Co.,

Ltd.
e Sample program - 4

Example 20:
peak [evel.

Using the NEXT PEAK, read 10 peak levels from the signal second

(This is a combination of Example 12 and a

communication error processing.)

24
69

CONST CommTimeQut =
CONST CommBuffQver =

DIM MI1$(9), M11(8)

GQPEN "COM1:9600,N,8,1,0S6000,LF" FOR RANDOM AS #1

ON ERROR GOTQ Commerror

PRINT #%, "PS"

FORI =0 TQ 9
PRINT #1, "NXp"
PRINT #1, "ML?"
INPUT #1, MIS(I))

NEXT I

STOP

Commerror:

IF ERR = CommTimeQut THEN
IF RetryCount = 5 THEN
ON ERROR GOTO 0
END IF

RetryCount = RetryCount + 1

PRINT "Communication TIME QUT !I!"

FOR J
NEXT J

= 0 TO 5000

PRINT "Retry communication 172"

RESUME
ELSE
IF ERR =
PRINT
RESUME
END IF

CommBuffQver THEN

PRINT "Something Error has been occured.”

PRINT "Error no. :*;
ON ERROR GOTQ G
END IF
END

ERR

"Communication buff.

Time Qut error No.
Buffer over flow error No.

Result example: MIl (1) =-55.01 MII{2) =-58.22...
Communication error processing routine

overflow 111"

7-26 May 14/93



R3265 /3271
SPECYRUM ANALYZER
INSTRUCTION MANUAL

7.1 Serial 1/Q Function {when option 02 is instalied}

7.1.8 Control Character Code List

Symbol (l:-toedxé 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 ASCIl data transfer.
DLE i0h | Used as a control character in Binary data transfer.
Xon 11h | X parameter transfer start character
Xoff 13h | X parameter transfer suppress character
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7.1.9 HP-BASIC Sample Programs

Some of the sample programs given in Subsection 7.1.6 are described in HP-BASIC (Example

17).
HP-BASIC
20 !
30 EEE S S ER RS 22 RS R R RS R RS RS E RS
49 ! DO AVERAGING OPERATION THRU. SIO
20 R R S e R R R RS E RS RS T
60 !
70 DIM Message(1)[130]
80 Sc=20
90 0N ERROR GOTO Error I Set up error trap routine
100 GOSUB Sic_init
110 GUTPUT Sc¢;"82"
120 QUTPGT Sc¢;"AGC 30677
130 Li: !
140 JQUTPUT Se¢;"PLLY?”
i 130 ~ ENTER S¢S '
L 180 [F BIT (8 3)<>1 THEN Li
170 PRINT "AVG. END™
180 STOP ' '
P10 DR EERR AR AR KRR AR AR R R KR KRR AR R Y
io200 ! ERROR HANDLING ROUTINE
E ARSI X RS 2 S E R S S S R R RS SRR SRS S S S
i 220 Error: ! Error trap
230 IF ERRN<>167 THEN Gtrer error
240 STATUS Sc,10;Uart_error ! Get UART error information !
250 IF BIT (Uart_error,2) THEN Overrun ! Overrun error
280 IF BIT (Uart _error,2) THEN Parity ! Parity error
boo2To IF BIT (Uart_error.2) THEN Framing ! Framing error
280 IF BIT (Vart_error,7) THEN Break ! Break detected
290 Other: ! Dther error i
300 PRINT "Other error "
310 STOP
320 Overrun: ! Overrun error
330 PRINT "QOverrun error !7
340 STOP
350 Framing: ! Framing error
360 PRINT "Framing error !7 :
370 sToP - |
380 Break: ! Brezk
380 PRINT "Break detected !7
440 STQP
410 Other_error: ! NO ERROR
420 PRINT "Error trapped 77
430 STOP
RS RS R 22223232232222222222222223322
450 ! SERIAL COMMUNICATION I/F INITIALIZE
RSS2 2223333222222 223222222228
470 Sio_intt: ! Initialize SI0 Control reg.
L 480 CONTROL Sc, 0:1 ! Reset [/F board
490 CONTROL Sc.3:1 ! Set PROTOCOL TO Async.
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(cont'd)
500 Wait: STATUS Sc, 38;A1! sent |
510 . IF NOT All sent THEN Wait
520 CONTROL Sc.0:1 ! Reset I[/F Card
530 CONTROL Sc. 14;1+2-4 I Set Control Block Mask :
540 ! CONTROL Sc. 39:4 ! Set Break singnal time g
550 ! COXTROL Sc, b5t ! Break signal send
560 CONTROL Sc.8:3 ! Set DTR/RTS line
570 CONTREOL Sc, 13;128+1 ' Set INT mask
580 CONTROL Sc, 15:0 ' Xo nmodem lime-change aotifi-
cation |
599 CONTROL Sc¢.16:0 ! Disable connection time out
600 CONTROL Sc. i17:0 ! Disable nonactivity time out
610 CONTROL Sc, 18;40 ! Lost Carrisr 400 ms
620 CONTROL Sc, 19;10 ' Transmit time out 10§
630 CONTROL Sc.20:13 ! Set Transmit speed @ 19200
640 COGNTROL Sc. 2115 ! Set Receive Speed : 18200
620 CONTROL 8¢, 22;0 ! Set protoco! handshake to non
860 CONTROL 8¢, 23:3 ! Set H/W handshake type
670 CONTROL Sc. 24;2
680 CONTROL S¢, 28;2 I Set EQL chra. NC.
630 CONTRGL Sc. 29;13 ! Set CR code
700 CONTRCL Sc. 3010 ' Set LF code
710 CONTROL S¢. 34,3 ! Set DATA LENGTH 8 BIT
720 CONTROL Sc. 35;0 | Set STOQP BIT TO 1 BIT
730 {ONTROL Sc. 36:0 T Set PARITY TO NON
740 CONTROL Sc, 37;0 I Set CHAR. INTERVAL
750 RETURN
T6¢ P
770 END
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7.1.10 Exception Processing

The R3265/3271

interrupts the current communication processing and executes the

corresponding exception processing when the following states are caused.

O State:
Processing:
@ State:
Processing:
@ State:
Processing:
@  State:
Processing:

In receiving a message from the controller (before the delimiter character
string is received), more than 5 seconds have passed without receiving the
next character.

Them message is canceled and the break signal is generated. The next
character received is handled as a start of another message.

In transmitting a message to the controller, the transmit suppress from the
controller has not been 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
transmission/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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7.2 GATED SWEEP, and DELAY SWEEP Function
(when option 71 is installed)

7.2.1 GATED SWEEP function

A desired gate signal can be generated internally from the trigger signal source to enable GATED
SWEEP.

If F domain analysis, gate input and external trigger input are used as the trigger signal source. In
time domain analysis, gate input, external trigger input, VIDEQ trigger and TV-V trigger are used.

R3265/3271
Rear panel
External trigger terminal
‘ Input signal and
synchronized trigger

@ signal (TTL level) INPLS’
Signal
source

Figure 7-13 shows the waveform cbtained by normal measurement without GATED SWEEP.

Figure 7-14 shows the waveform at the setup mode, then SPAN is automatically set to zero
span. Select the trigger signal source with SOURCE EXT/INT. Move the WINDOW to the
section to be gated with GATE POSI or GATE WIDTH.

Figure 7-15 shows the waveform obtained by measurement with GATED SWEEP ON. Then
SPAN is automatically reset to the value before one setup mode.

For further information on key operation, see "(1) GATED SWEEP setting menu".
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AT 28 dB

REF 3.1 dBa
10dB/ r

A_vier B_blank

PO SIEP
R

CENTER |
820. 0000 -#3r

ST 12
REF 3.1 dbm AT1 20 dB Avier Blak
1d8/ _ -

M ﬁﬂ AolTm
GATE HIDT A mf
1.258 ms i! t S ‘

BB

1 khz |

YET

18 kHz

FLiA

s

; ! : _ I lllll

CENTER $28.900040 WHz SPAN @ Hz

Figuer 7-13 Waveform obtained by normal
measurement.

GATED-1/2
A vier B blank

REF 3.1 dBe
d8/ : . SOWRCE
| B

ATT 20 4B
1 : ;

i

Figuer 7-15 Waveform obtained by measurement in
GATED SWEEP ON as the setup mode
(GATED SWEEP measurement.)

7-32

Figuer 7-14 Waveform obtained by

measurement in GATED SWEEP
OFF as the setup mode (Move the
WINDOW to the section to be
gated.)
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(1) GATED SWEEP setting menu

OPTION

Press . —>T .
ress SHIFT 6 +  GATED | sequentially, and the GATED mode is

. SWEEP | selected and you enter the setup
bmm— ]'“"" mode *.

*: In the setup mode, GATE signal
source is switched, the window is
displayed, span is reset to zero span
and sweep time is reset to the value in

. L . the previous setup mode.
® i SOURCE | GATE IN input.
' _,E)_(T____ ' } D @:Switches GATE signal source (EXT/INT)
® y SOURCE |  Sets INT triggter.
' INT !
¥ I
:— ---------- e b
1 ! VIDEO !
| ! :
. Y 1
: 1 TV-V 1
! | :
] b ——— 4
: | BT
I 1 |
I 1 ]
! bommmmm e 4
I 1
1 1 i
i ! 1
: f 1
' Fommmmm - 4
1 I 1
1 i 1
| | :
I F=mm—————— +
| | SLOPE +/- |
i j {
! pommmmm e 4
! \ RETURN |
! | l
| ]
bommmmcmeeem
@ 1 GATE : Sets GATE position.
i POsL.
e ————_— — o
@ i GATE . Sets GATE width.
! WIDTH |
bomem e 4
i GATED SWP |  Sets GATE SWEEP ON/OFF.
| ON/OFF !
. Fom—mm————— 4
® 1 SWEEP |  Sets SWEEP TIME.
: TIME H
S
@ i GATED ! Releases the setup mode and exits from the GATED mode.
' OFF ! Note : This key must be pressed each time when measurement
b . is finished.
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® | SOURCE ! @ | SOURCE !
' EXT ' ' INT 4

Set in the setup mode. ( [, 1 — :r TRIG 'i is not allowed.)
[} 1
| ]

The defauli GATE signal source is EXT. If INT is selected, aone of video, TV-V and
EXT must be selected. If INT is selected here, the gate input at the rear panel is
used as the trigger signal of the gate signal. If VIDEO or TV-V is selected here, the
VIDEO or TV-V trigger signal is used as the trigger signal of the gate signal,
respectively. SLOPE + /- (rise/fall) is selectable for INT signal.

Note : F domain analysis is not available when VIDEO trigger or TV-V trigger is

selected.
@i GATE | ©® | Gate |
! POSI. | ! WIDTH |
-l - |

GATE POSI and GATE WIDTH display the WINDOW for date adjustment with
numeric keys, setup keys or the data knob.

The resolution depends on SWEEP TIME. Numeric keys enable setting in units of up
to 100 ns. With GATED SWEEP OFF and zero span, the WINDOW is displayed.
Otherwise, only data is displayed. Even if a part of the WINDOW goes out of the
screen due to setting, internal data is also set.

GATE POSL: -Move with GATE width fixed.
"The setting range is from 300 ns to 100 ms {Default= 300ns)
GATE WIDTH: -increase/decrease width evenly on the left and right sides.
‘The setting range is from 100 ns to 1.5 sec (Default = 1us)

GRRREEEE - — s ttastessannsatannsy —nm

GATE POSI GATE WIDTH

.............. ) . (..-..........)—
e b
< i GATED SWP |
! ONVOFF '
g -1

ON: Switches the measurement mode to GATED (releases the setup mode)
and GATED SWEEP is carried out. SPAN and SWEEP TIME is reset to the
values in the previous measurement maode. (See ™1 m the followmg figure.)

: : ¢ TRG |
Trigger setting becames normal, or MENU I v can
changes the setting. R J
When SOURCE is set to INT, trigger level and +/- are fixed at the value at

that time.
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OFF: Stops GATED SWEEP and switches to the setup mode.
SPAN is reset to zero span and SWEEP TIME is to the value in the
previous setup mode, respectively. (See *2 in the following figure.)

| 1
] 1.
fOEXT HNT !

SPAN ¢ MHz SPAN 50 MHz

.
® | SWEEP | Sets SWEEP TIME.
1
] 1

TIME
P |
@ ! GATED ! Exits from the GATED mode.
; OFF i Releases the setup mode and returns to ordinary measurement
| U -

mode.

7.2.2 DELAY SWEEP function

This mode enables time domain waveform measurement from the trigger signal source after
elapse of desired time. The external trigger input, VIDEQ trigger or TV-V trigger is used as
the trigger signal source.

R3265/3271
Rear panel
External trigger terminal
I Input signal and
synchronized trigger

@ signal (TTL level) INPLS’
Signal
source
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Figure 7-16 shows the trigger signal source selected by the TRIG in the DELAY SWEEP setup
mode. Move the WINDOW to the section you want to expand with DELAY TIME or DELAY
SWP TIME. The WINDOW is displayed when zero span is set.

Figure 7-17 shows the waveform expanded in the WINDOW with DELAY SWEEP. Detail on key
operation, see "(1} DELAY SWEEP setting menu".

DELAY 1/2 DELSY 1/2
REF 1.6 dBa AIT 28 4B A_vies B_hlank REF 1.6 dBu AfL 26 4B Avies B_blank
1448/ —_— rIG 1948/ R
" - S ‘ \‘ :
TIE TN : : TV THE
A R -
T DELAY b : : - :
- T M
: S RS BRI SR Ly
’ o A AR o e e g
S s ‘ ST PO SO i~ SO Rt
- ‘ — - | |
188 kH L BB KHZo b S
¥ i kHzJ : : : : L vax ! : : : j L
B e R e A vy 188 kfz- -
X P 5 PR Hid : : I
T80 us 3 qs
CENIER 926.806000 MH: SPAN @ Hz CENTER 928.089090 MHz SPAN @ Hz
Figure 7-16 Waveform obtained by the setup Figure 7-17 Waveform obtained by
made {Move the WINDOW to the measurement in DELAY SWP ON
section be expanded.) (The section in the WINDOW is
expanded.)
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7.2 GATED SWEEP, and DELAY SWEEP Function {(when option 71 is installed)

(1) DELAY SWEEP setting menu

OPTION
Press E . — T T
SHIFT 6 DELAY | sequentially, and the DELAY mode is
1 SWEEP | selected and you enter the setup
R ]’““" mode (the WINDOW is displayed).
r““} """" . if zero span is set, the WINDOW is
|
D : TRIG i Selects the trigger. displayed.
. .
! i VIDEG |
: | |
: fomm=m—maae 4
I | TV-V !
= ! :
i Fommmm e 4
: v BXT
! : :
' e |
t H 1
T 1 1
| | l
[ i e 4
: 1 I
h 1 ]
\ I |
\ 1 |
| bommmmm oo 4
!  SLOPE +/- |
! | :
i bomm - 4
! ! RETURN !
| | i
I P -
!
o
@ 1 DELAY |  Sets DELAY TIME.
L TIME _i
@ 1 DELAY | Sets DELAY SWEEP TIME.
| SWP TIME | '
bomm e 4
; DELAYSwp | Sets DELAY SWEEP to ON/QFF.
! ON/OFF |
—————————— 4
! SWEEP | Sets SWEEP TIME.
! TIME |
® 1STEP SIZE | gots DELAY Time step size to AUTO/MANUAL.
1 AUTO/MNL |
b
@ 1+ DELAY | Releases the setup mode and exits from the DELAY mode.
! OFF ! (Turns off the DELAY SWP and WINDOW.)
bommommmm- % Note: This key must be pressed each time when measurement
oo s oo " is finished.
@

Sets the trigger mode. Any of VIDEQ, TV-V and EXT is selected.
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7.2 GATED SWEEP, and DELAY SWEEP Function (when option 71 is instalied)

@

DELAY

DELAY TIME and DELAY SWEEP TIME display the WINDOW for adjustment with
numeric keys, step keys or the data knob.
If zero span is set with DELAY SWEEP OFF, the WINDOW is displayed. Otherwise,

only data is displayed.

Even if a part of the WINDOW goes out of the screen due to

setting, internal data is also set.

DELAY TIME

: ‘Move with DELAY SWEEP TIME fixed.

‘The resolution depends on SWEEP TIME. Numeric keys

enable setting in units of up to 100 ns.

"The setting range is from 200 ns to 1.5 sec.{default = 200 ns)

DELAY SWP TIME : -

Move the only right line.

-The resolution is the same as SWEEP TIME.
‘The setting range is from 50 us to 1000 sec.(defauit = 50 ns)

DELAY TIME: :
.............. - TIME
. - 4 ----------- >_
o n
| DELAY SWP !
i ON/OFF !
L o4

ON : Turns off the WINDOW and performs DELAY SWEEP.
The DELAY SWEEP TIME in the WINDOW is set to SWEEP TIME.

{See *1 in the
OFF : Stops DELAY
(See "2 in the

foliowing figure.)
SWEEP and SWEEP TIME is reset to the previous value.
following figure.)

Setup mode (DELAY SWEEP OFF) Measurement mode (DELAY SWEEP ON)

| !
*
i «—
2
SWP SWP |
1 ms et 200us
SPAN 0 MHz SPAN 0 Hz
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7.2 GATED SWEEP, and DELAY SWEEP Function (when opfion 71 is installed)

i SWEEP |
i |
© : TIME |
e )
Sets the SWEEP TIME.
Not changeable when DELAY SWEEP ON.
| A
, STEP SIZE |
y AUTO/MNL
U g Y -4
Sets the step size to move DELAY TIME with the step key.
AUTO 1 Sets to 1/10 (1 div) of SWEEP TIME,
MANUAL :  Step size data can be input.
The setting range is from 100 ns to 1 sec.
| BELAY 1
,  DELAY |
@ , OFF :
S -4

Exits the DELLAY mode.
Turns off the WINDOW and you returns to the ordinary measurement mode.
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7.3 Simulated Analog Display Function

New data accumulation and display technology enables an analog display of the digital display in the
simulated analog display of the R3265/3271 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

REF 31,22 oV
LEN xt

AIT 10 dB

Ar:te Boblank

Simulated analog display

REF 21.22 oV A7 10 4B Larvale Eolak

LIX ,
S i

BRT AKLG RATE

438
——
REE REX
iz '_2_\“.12
VEF ViR
3 WBz 3 Whz
s 582
it as — 3 a g
CENTER 33,14 MHz SPAN 12,10 MHz CENTER 33.14 ¥Hz §EaN 1. 00 WHz
REF 31,22 oV REF 31,22 av ATT 10 48 Artanie Bblank
[BATES LiN 7: . o e — .
TRIG LEVE] TRIG I.EVE.I..
£d % 84 %
——
3 Ykz ¥ ¥Hz
VBV vB¥ ARSI e, ALY,
3 ¥z 1 WH2 A Bk an il
$§2 S¥P
3 oo it m

CENTER 33.04283° M2

SPAN @ Hz CENTIR 35, 142857 #de SPAN 4 Hz
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7.3 Simulated Analog Display Function

7.3.1 Functional Explanation

{1) Menu for simulated analog display function

MENU

| ART ANLG ! When ON is selected, the simulated analog display appears.
i ON/OFF | When OFF is selected, the normal display reappears.
| S S g -
Fommmmmm e
| CONTINUE |  When CONTINUE is selected, the simulated analog display is updated.
| /PAUSE | When PAUSE is selected, the update of the simulated analog display is
E‘ ““““““ “  temporarily stopped. PAUSE is also set to read the label value of the
! marker.
1
---------- al
i- 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
Lommmmm - < obtained by setting higher values, although the processing time

becomes longer. {A higher SWEEP TIME value is necessary.)
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{2) Menu for marker function
{ARTFICIAL !
MENU [—>ianaLog !

:““RAK_F;“—_: When ON is selected, the specified marker (W) for the simulated
1 1 . - .
' ONJOFE ! analog display is displayed and the frequency and level of the marker
e 2 point can be read. When OFF is selected, the marker disappears.
1
l- ——————————
le— — -i «— — The marker can be moved in the frequency axis
vl 20 ! direction.
b= . Enter the frequency data to move the marker.
1 | 1/20 : Moves the marker in the upper or lower direction of the

level on the same frequency. When RATE=20
{twentyfold display density) is set, the levels are entered
in the order 1/20 to 20/20. At 20/20, the marker
indicates the highest level data on the same frequency.
Conversely, at 1/20, the marker indicates the lowest
level data on the same freguency.

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 RELYABS should be set to REL (NEXT menu for marker on).

33,81 mv

ART ANIG MRR
55%.26 MHz-

KT 12
ST 19 45 Artialg Bblank

— /Y NG

e, ART ANLG MKR -
55,26 wip  WE
Lo B s
; i Lot
L e

kL

' EOFF

-

MAY
CRSR

3 PREY VAL

SPaN .08 MHz
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7.3 Simulated Analog Display Function

{3) Menu for cursor function

F-

MENU |t

]
!
]
§

T r
! ARTFICIAL | bAXIAY

: The next menu is continued.
ANALOG 1—*: CURSOR ! The active cursor is displayed with solid

_________ 4 bee————----4 [ines, and other cursors are displayed

with dashed lines.

X CURSOR !
ON/OFF |

---------- A
i
I

X CURSOR
NORMAL !

__________ 4
]

X CURSOR !

F=————————— "
1

Y CURSOR !
ON/OFF |

Y CURSOR |
NORMAL

When ON is selected, the normal line is displayed.
When OFF is selected, all X cursors are deleted.

When one fline 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 2 cursor is both on and nonactive, the menu reads the active state
only.

When ON is selected, the normal line is displayed.
When OFF is selected, all X cursors are deleted.

When one line of the normal cursor is selected, the frequency data can
be entered. (The &\ cursor which is on will go off.)

The curscr is displayed in the normal cursor position, and the data display
indicates the frequency difference between it and the normal cursor. |f
the A cursor is both on and nonactive, the menu reads the active state
anly.
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ART 272
REF 2.1 ATT 10 dB A ArtAnle B blank
1IN ¥
tivil —————— N CLRSUR
JY.CLRSOR o U dRR
-27.356 nv | ©ORMAL
X IRSIR
4
Y CLRSOR
Qorr
- Y CLRSOR
. NORMaL
REE
3 M3z
VER )
3 Mz W .
S¥P - -
39 py e ==
CENTER 233.1- ¥Hz SPAN 14,080 MHz

CAUTION

The trace mode for the trace A memory cannot be changed while the simulated analog
display is being displayed.

The marker specified for the simulated anaiog display does not include functions of the
normal marker such as peak search.

The save/recall (setting condition and waveform data) for the simulated analeg display
cannot be executed.

The plotter for the simulated analog display cannot be output.
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7.3.2 GPIB remote programming
(1) List of GPIB commands
GPIB command Contents

ANLG 1 to 30 Sets the value of the display density (magnification).

ANLG ON Turns the simulated analog display on.

ANLG OFF Turns the simulated analog display off.

ANLG? Outputs the simulated analog display ON/OFF (1/0} and the display density
(1 to 30).

ANLG CONT Seis the consecutive mode.

ANLG PAUSE Sets the temporary stop.

MKX Frequency
MKX?

MKY 1 to 30
MKY?

MKX ON

MKX OFF

Sets the marker by frequency.

Reads out the marker frequency.

Sets the vertical marker position at a value between 1 and 30.
Reads out the marker level.

Turns the marker on.

Turns the marker off.

CSRX Frequency
CSRX?

Sets the X cursor by frequency.
Reads out the frequency of the X cursor.

CSRDX A Frequency | Turns the 2AX cursor on and sets AX by frequency.
CSRDX? 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 level.

CSRY? Reads out the level of the Y cursor.

CSRDY A Level Turns the AY cursor ON and sets the AY by level.
CSRDY? Reads out the frequency width of QY.

CSRY ON Turns the Y cursor on.

CSRDY ON Turns the 2AY 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
/ \ / \
Q0----00-00- ~ - 00-—---00-00-~- 00 --~
Number Y1 Y2 Yrate Y1 Y2 Yrate
of data
X=700
! \
-- Q0- 0Q-~-00-
Y1 Yo Yrate

<EQI>

* To output binary data consecutively in the order of upper byte then lower byte, read out

as one-word data (upper + lower).

® The head of the data represenis the total number of words in the waveform data.
Subsequently, the waveform data continue, and the data are read out until the EOI 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 on to 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
a0
i0
11
iz
13
14
15
16
17
18
19
20
21

INTEGER Tr(21031)}
QUTPUT 708;"TPC; DLZ; HDO; ANLG?"
ENTER 708;"Onoff,Rate
QUTPUT 708;"QPANLG?"
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 70,49,0,0,10,10,100

0 N=1

0 FOR I=0 TQ 700

0 FOR J=1 TO Rate

0 MOVE I,Tr{N)

0 DRAW I,Tr{N)

0 N=N+1

0 NEXT J

0 NEXT I

0 END
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7.4 Power Measurement Function (when option 76 is installed)

7.4.1 Total Power Measurement Function

When the option 78 is installed, a total power measurement function is added to enable the

following power measurements.

¢ Measurement of average power
& Measurement of average power density
® Measurement of total power: option 76

(1) 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 resalution band range width (RBW). However, since the RBW is

compensated by using this function, the total power can be measured.

CAUTION

Key operation for PBW calibration

Use this function after executing the PBW calibration of the R3265/3271.

AL | et s e =
c i EACH : :
I:éHIFT > 7 > ITEM - PBW :
-1 U 4
PRR MEAS
REF -9.% dBa ATT 16 dB A write B blank
1848/ e
TOTAL POWER :
. Aeigpy TS
i U BN g
; - oVl
: " TOTAL PRR
o N B/orf
1
DL ~18.3 dBn |
REF
3 kHz
YR¥ Pl !
Sz |1 ]
SEp RETLRN
NIRRT
CENTER §0F.808¢ WH2 SPA% 290.0 kHz
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{2) Menu for total power measurement function

UTIL :’ """"""""" 1
I
BHIFT | 3 |- NEXT MENU |
| F N, l._._.._J
r===—= } ---- bl
' POWER !
I MEAS !
S _{
Pommmmm— - 1
i AVG i Sets the average numnber of times.
. TIMES | '
toooooToii .
| AVG POWER | Selects ON/OFF of the average power measurement.
! ON/OFF !
I. ___________ d4
frmmm—————— ]
| TOTAL PWR | Displayed only when the option 76 is installed. When
I ON/OFF | ON is selected, the total power measurement mode
bmmmmmmmm - 4 starts. The number of counts and the total 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 electric power
value.

The measurement mode will be completed when it is
turned off. '

e |n total power measurement, when the measuring
window is turned on, measurement is executed in the
frequency range of the window.

e [Fven after the average number of times has been
completed (e.g. 10/10), the movement average rmode
is set and the measurement continues.

e {f 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.

e |f the VBW is set to AUTO during the measurement,
VBW =RBWx10 will be set. Also, the trace DET will
be switched to sample mode.
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(3) Measurement procedure

® Set the average number of times to 10, then turn the average power measurement mode

on.
L i :
. POWER
Press the keys in the order | SHIFT {, | 3 |NEXTMENU H{  pepg |
bt e e e = O -l
e oA
1 | I i
' TIMES | 1 0 Hz | then turn the | ONOFF | on.
- e = 4

@ Measurement of the total power in the measuring window After tuming the total power
measurement mode on in procedure @, set the window to ON.

Fm=————————- 1 MwW Fm——m———— )
i TOTAL PWR | i LOCATE |
Set the | Lto ON, press the [ BHIFT 0 ; '
E- ON/OFF j b ’ , and E- XY _’: to
v 7
locate the center position for the measuring window, then press the ¢ WD)?NA ' to
1 1
L= -

adjust the measuring window width.
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{(4) GPIB remote programming

GPIB command

Contents

PWTM Setting of AVG times (1 to 1000 times)
PWTM? Read out data of AVG times.

PWTOTAL ON TOTAL POWER ON

PWTOTAL OFF TOTAL POWER OFF

PWTOTAL? Read out TOTAL POWER measurement data.
HDO Header OFF

HD1 Header ON (at execution of PWTOTAL?)

PWE :atdBm
PWM : at dBmV
PWU : at dBuvY
PWE : at dBuVemf
PWP : at dBpW
PWV : at volt
PWW : at wait

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.)

Status byte (8)

bit 7 6 5 4 3 2 1 0
1 11 bit2 = SWEEP END {S=4)
bit3 = AVG END (S=8)
bitg = =64
S=68 (SWEEP END, SRQ ON) 6 = SRQ ON (5=64)
S=72 (AVG END, SRQ ON)
Count display (in SWEEP END)
1/5 2/5 3/5 4/5 5/5 5/5 b5 e
T
5=68 S5=68 S=68 5=658 S=72 S=88 S5=68
S=68
wait wait wait wait data read data read data read

While the average power is being measured (TOTAL POWER), 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 of programming for HP300 series (GPIB address = 8)

Measure TOTAL POWER in the window to read data.

10
20
30
49
50
60
70
80
90
100
110
i20
130
140
150
160
170
180
190
200
210
220
230
240
250

Aend=0

QUTPUT 708;"S0"

QUTPUT 708;"CF100MZ SP1OMZ"
QUTPUT 708;"WDX5MZ WLX100MZ"
QUTPUT 708;"HD0 PWTOTAL?"
QUTPUT 708;"PWTM SENT"
QUTPUT 708;"PWTOTAL ON"

ON INTR 7 GOTO Srqint

Wlgop:!

ENABLE INTR 7;2
GOTO Wloop
!

Srqint:!

S$=SPOLL(708)

IF BIT(S,3)=1 THEN Aend=1

IF BIT(S,2}=1 THEN GOSUB Avgout
GOTO Wloop

|

Avgout: |

IF Aend=0 THEN RETURN
ENTER 708;A :
PRINT A

RETURN

l

END

Explanation of program

10
20
30
40
50
60
70
80
90
130
140
150
i60
210

Clear AVG END flag.

Set in SRQ dinterrupt output mode.

Center frequency=100MHz, span=10MHz

Window width=5MHz, window center=100MHz

Specify header OFF and output data to TOTAL POWER data.
Set AVG time to Stimes

TOTAL POWER ON

Specify destination to jump on occurrence of SRQ interrupt.

Wait for SRQ interrupt (loop).

Jump by SRQ interrupt.

Execute serial pole.

Set AVG END flag ON if AVG END (bit 3=1}.
Read out data if SWEEP END (bit 2=1).
Read TOTAL POWER data.
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7.4.2 Limit Line PASS/FAIL Function

The upper and lower limits of the waveform on the screen are automatically judged (determined)
by limit line 1 and limit line 2. Set limit line 1 and limit line 2 as follows:

Limit line 1: Upper {Always set at the upper side of the target waveform.)
Limit line 2: Lower {Always set at the lower side of the target waveform.)

{1} Menu for limit line PASS/FAIL function

UTIL E """"""" |
]
SHIFT | 3 -1 NEXT MENU
_____ .
| LMTLINE !
| PASS/FAIL !
e r=——— 1
i TRACE | Selects the waveform to judge PASS/FAIL.
: A/B }
| P, 4
fm———_——————— 1

' CONTP/F ! if ON is selected, the mode which judges PASS/FAIL
I ON/OEE ! continuously will be set (judgment is performed at

b oo 1 completion of sweep). !f OFF is selected, the mode will
i be canceled.

1

: PASS/FAIL : Judges PASS/FAIL once.
; EXECUTE
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(2) PASS/FAIL display screen

During key operation or when the continuous mode is on, the judgment result is shown on the
following screens:

T0MA p1Ss PASS/FAIL
REF 3.4 dbn AIT 20 dB A_view B blank
i0dB/ — : TRACE
§/B
1 CoNT PiF
CF
T opass/RAIL
| OBEOLIE
o o ..................
LIS p——
YBE ;
I 3 O SO OO R
g : : PREV VN
J¢ us - :
CENTER 929, 899820 MHz SPaN d Hz
Figure 7-18 Display when PASS
TDHA o PASS/FAIL
REF 1.5 dBm AT 28 4B 4_view B_blank
XY, R
: i AL
R B
: [ VIl
— T Byl
e EEOLTE
139 kHZ" [EUTURY S SRR. o R IS :
VBF : : : : ‘ :
THU KHZi o] e R S S
s¥p A : ; O RERL
i us - :
CENTER 928.20080¢ YHz SPAN # Hz

Figure 7-19 Display when FAIL

CAUTION

The result is not displayed when executing from the GPIB.

7-54 May 14/93



R3265/ 3271
SPECTRUM ANALYZER
INSTRUCTION fJANUAL

7.4 Power Measurement! Function (when option 78 is installed)

{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.

&  When limit line 1 only is displayed, all the measurement waveform points are within the
range upper or below,

e  When limit line 2 only is displayed, ali the measurement waveform points are within the
range lower or abdve.
When there is no limit line, judge as PASS.
When the limit line is on the line, judge as PASS.

@ For FAIL

e Both limit line 1 and [imit line 2 are OFF.

® The target waveform to be judged is blank.

e The measured waveform point is beyond the limit line. (The PASS condition is not
satisfied.)

@ When using measuring window

® When the measuring window is on, judge the PASS/FAIL in the window. However,
judgment is not performed in the Y axis direction.

Measuring window
{Judge in window only.)

pass o 172
REF 2.8 dBa ATT 1¢ dB Asrite B_blank
14dB/ J ‘ ‘ : . i LOCATE
! N XY
0o 4
XY
| ABSGLUTE
| DATA
SWP
T A
RER
3 MHz
VEY NN oo D .
3 Mz WEAS W0
S¥P | (FF
50 ms

CENTER 25.080 MHz SPAN 20.%¢ MKz

Figure 7-20 Judgment Range when Measuring Window is ON
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{4) GPIB remote prograrnming

GPIB command Contents
PFC ON Turn continuous mode on.
PFC QFF 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 resuit.
OPF? Reads out details of judgment result.
0: PASS
1: UPPER
2: LOWER
3: UPPER & LOWER
4: ERROR
FPU? Qutputs the upper FAIL point binary.
FPL? Qutputs the upper LOWER point binary.
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The PASS/FAIL returned value when using the GPIB (same as measuring window comparator)

is as follows:
FAIL :0
PASS @1
BASS PASS/FAIL
REF .8 dBm ATT 19 dB d_write B_blank
10dB/ : TRACE
BE
| coT P/
RVOFF
| BASS/FAIL
EXECUTE
PREY MENU

SPAN 20.9¢ MHz

Figure 7-21

PASS/FALL returned value

In the GPIB, this returned vaiue is returned using a PFJ? command.
When a subsequent returned value 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
Length

FAIL
POINT

MAX 701 POINT
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Example of HP200/HP300 series program

10 DIM Fpu(701),Fpi(701)

20 Spa=708

30 PfS(0)="FAIL"

40 Pf§(1)="PASS"

50 Re$(1)="UPPER"

60 Re$(2)="LOWER"

70 Re$(3)="UP&LOW"

80 Re$(4)="ERROR"

80 !

i00 QUTPUT Spa;"DL3"

i10 OUTPUT Spa;"TS PFJ A"

i20 QUTPUT Spa;"PFa?"

130 ENTER Spa;Jdt

140 OUTPUT Spa;"QPF?"

i50 ENTER Spa;Jz

160 Pfu{0)=0

170 Fpl1{0)=0

180 PRINT "JUDGEMENT ",P£$(J1}

i90 IF J1=0 THEN

200 PRINT "RESULT ",Re$(d2)

210 !

220 l

230 IF BIT{J2,0) THEN GOSUB Fail_up
249 IF BIT{J2,1i) THEN GOSUB Fail_low
250 PRINT "UPPER FAIL POINT",Fpu(0)
260 PRINT "LOWER FAIL POINT™,Fp1(0)
270 END IF

280 STOP

290 Faii_up: !

300 OQUTPUT Spa;"DL2 FPU?"

310 ENTER Spa USING "%,W";Fpu(*)

320 RETURN

330 Fail_low: !

340 QUTPUT Spa;"DL2 FPL?"

350 ENTER Spa USING "%,W";Fp1(*)

3560 RETURN

370 !

380 END

7-58 May 14/93




R3265 / 3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

7.4 Power Measurement Function {(when option 76 is installed)

Explanation of programs

10

©to

80

160
110
120
130
149
150
16Q
170
180

190
200

230
240
250
260

290
300
e
320

330
340
350
360

Initial setting

Delimiter setting

After TAKE SWEEP, judge PASS/FAIL of trace A.

Specify PASS/FAIL judgment output.

Store judgment resuit to variabie J1.

Specify output of detailed PASS/FAIL judgment result.
Store detailed output result to variable J2.

Clear number of upper FAIL point.

Clear number of upper FAIL point.

Output judgment result on screen

If judgment result is FAIL, process THEN and after.
Output FAIL result on screen ’

When FAIL resuylt is upper 1imit line, go to Fail_up.
When FAIL result is Jlower limit line, go to Fail_low.
Output number of FAIL point in upper Timit line.
Qutput number of FAIL point in Tower limit line.

Fail_up:

Switch delimiter and specify output of upper FAIL point.
Store number of FAIL point (2 bytes) to array variable Fpu.
Complete subroutine.

Fail_low:

Switch delimiter and specify output of lower FAIL point.
Store number of FAIL point (2 bytes) to array variable Fpl.
Complete subroutine.
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7.4.3 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

oF
L
n
_I
Y

PRESET
JDC MODE

PRESET
NACD MODE

UT

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 mode).

Sets the setup value corresponding to the North
American Digital Car-telephone system {(NADC mode).

Sets the symbol rate of the constant which determines
the filter shape. In measurements other than in the JOC
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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{2) Executing ADJ POINT in NADC mode

@ In the same way as for normal adjacent channel leakage power measurement {(ADJ), set
the marker to the specified channe! 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.
VT ADy SETUP |
- 1 |
Press the keys in the order BHIFT , 3 ! CHSP/BS !, 4 0
g -
2 |, | kMHz

(Setting of the standard bandwidth is not required.)

® Set the NADC mode.

T

i ' b | ! PRESET |
Press the keys in the order ! o [ I
y t NEXT MENU 1+ v/NQST FLT |, t NADC MODE ! .

(3/T=24.3kHz and « =0.35 are set automatically.)

@ Turn the root nyquist filter mode on.

Turn the root nyquist filter mode on.

[ ————— -
|
|

' vVNQST FLT
Press !

.
Press the keys in the order | ppey MENU | | PREV MENU | E
’ ] 1 ) !

J

3>
-
[

1

(1/T =24.3kHz and « = 0.35 are set automatically.)
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(3) Executing ADJ GRAPH in NADC made

@ Set the NADC mode.

UTIL rF==—==————- 1 posmTETTems 1

Press the keys in the order | SHIFT |, | 3 | INEXTMENU L, | VNQSTELT!.
1 [} 1 1
| IS A i - e e e = - -

T e memaEme=— A

! PRESET !

| NADC MODE !

S A

{(1/T=24.3kHz and « =0.35 are set automatically.)

@ When ADJ GRAPH is executed, the operation result compensated by the filter is obtained.

-
Press the keys in the order | PREV MENU : ! PREV MENU ' i
I o 1 1

4

’
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{4) Contents in operation

A

1 J’ fn \ 701
fn-BS/2 fn+BS/2

If the power is regarded as p(f) on the screen above, the power P of the total bandwidth on 701
point is expressed below as f1 = start frequency, {701 = stop frequency.

The normal adjacent channel leakage power (ADJ) on the frequency =fn is expressed by the
following equation @ as BS is the standard bandwidth.

fn+BS/2
Standard ADJ=10Xlog (f pih) diP) - @

fn-BS/2

The other ADJ with the root nyquist filter on the frequency =fn is expressed by the following
gquation @ as root nyquist filter characteristics.

b
ADJ with root nyquist filter=10xlog {f p(f) H(f-fn) df/P)

a

However, a=fn-{1+a)/1T, b=fn+(1+¢a)/2T, aZstart frequency, and b=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) Shape of root nyquist filter

YT : Symbol rate
a : Role factor

The root nyquist filter H(f) is expressed by the following equation.

1 0= [fl=(1-a)2T

| H) | COS[(Tida) 2z [ f1- x(1- &)T)] (1-ay2T< |f|=(1+a)2T
0 (1+a)2T< | f]

The shape of H3(f) is as follows:

K2 (f)
) 1+a
— 3 :
! T l‘ o @ ‘
i
S N
J: | ;
: 1 1-a 1-¢ 1 :
; -zt —=r— 0 T e :
1lta l1+a
7T : : ‘ T
. l1-a :
; T :
—_—
: . B
T
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(6) GPIB remote programming

GPIB command Contents
NQST ON Turns the root nyquist filter on.
NQST QFF 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 Freguency 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 POINT.

10
20
30
40
50
60
70
80
a0

QUTPGT 708;"CFYGOMZ; SP200kZ; TDS"
QUTPUT 708;"PS" '
OUTPUT 708;"NQST Joc"

QUTPUT 708;"KQST ON"

QUTPUT 708;"HDO; ADJ?"

OUTPUT 708;"ADCH50kZ; ADJ"

ENTER 708;Up,Lo

PRINT Up, Lo

END

Explanation of programs

10
20
30

49
50
60
70

Set the freguency and turn the detector to SAMPLE.

Execute the peak search. (Set the marker to the channel frequency.)

Set to the JDC mode (same as when "BRATE21KZ; RFCTO.S5ENT" is set instead of "NQST
Joc"y.

Turn the root nygquist filter on,

Turn the header off and specify the output data to ADJ POINT.

Specify the chanrnel span (CH SP} as 50 kHz and execute the ADJ point.

Qutput the measurement data.
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7.4.4 Alternated Modulation Distortion Measurement Function

{1) Measuring alternated modulation distortion

Measure the relative value (frequency and level difference) between the signal and its three-
After execution, display the deita marker and the active marker
individually for the signal and three-dimensional distortion, and the result as the delta marker

dimensional distortion.

value will be displayed in the marker area.

PEX 272
REF 8.4 dBm ATT 10 4B 4 srite B blank
118/ } CONT %K
_a 2 WRKER Qe
| 4,03 Wz
4 MRR

T35 5y dp

RS M

os !
CENTER 4.23142 GHz SPAN 28,08 WHz

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

----------- 1 [m—————————="

i__,1 3RD ORDER |

1 | }

PEAK 1= NEXT MENU ™™ \EASURE !
CAUTION

In three-dimensional distortion, the active marker moves to the higher level,
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(3) GPIB remote programming

GPIB command Contents

PKTRIRD Perform the alternated modulation distortion.

Example of HP20Q, 300 series programs

10 QUTPUT 708;"HDO PKXTHIRD" 'Execute the header QOFF and this function,

20 OUTPUT 708;"MFL?" *Specify the cutput of marker frequency, level
output.

30 ENTER 708;Mf M1 ‘Read out data.

40 PRINT Mf,M 'Display

50 END
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8. TROUBLESHOOTING

This chapter to diagnose and solve any problems you may have with your analyzer.
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8.1 Inspection and Diagnosis

If you have problems with your analyzer, use the table below to find the problem and possible
solution. If the solutions don’t solve the problem, contact ATCE or the nearest dealer or the sales and
support offices. The addresses and telephone numbers are listed at the end of this manual.You will be
charged for all repairs done by our engineers.

Condition Possible Cause Solution
The power 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 blown. | 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 lit
but no waveform is - -
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
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 contral 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 R3265/3271 spectrum analyzer works.
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9.1 Block Descriptions

The R3265/R3271 mixes the input signal with a 21.4 MHz intermediate frequency (IF) signal. (The
input signal must be in the range from 100 Hz to 8 GHz for the R3265, and in the range from 100 Hz
to 26.5 GHz for the R3271.) The signal is then filtered with a variable-resolution bandwidth 21.4 MHz
IF filter. The detector detects the signal, and the signal is digitized and 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 signa! 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 amplifier (LNA), then to the band pass filter
(BPF) to eliminate spurious signals generated by the first and second mixers. (Note that the
R3271 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 MKz,

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 spectrum analyzer
tuning frequency. This eliminates images and multiple response from the signal before the
signal is fed into the first mixer.

The signal then passes into the first mixer and mixes with the synthesized partial oscillation
signal of 3.9 GHz to 8 GHz . This creates the 421.4 MHz IF signal.

This 421.4 MHz IF signal then passes through a bandpass filter {to eliminate the image
generated by the third mixer) and on to the third mixer, where it mixes with the 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 MMz signal from the mixer section is fed into the IF filter, which has a variable
resolution bandwidth from 10 Hz te 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 filter 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 amplifier
and on to the detector (DEC). After detection, the signal is digitized by the A/D converter. The
digital signal is then manipulated by a CPU and displayed on the screen.
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9.2 Block Diagram
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10. SPECIFICATIONS

This chapter describes the specifications and accessories for the R32656/3365 and R3271/3371.
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10.1 R3265/3365 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 + (Frequency reading X Frequency reference accuracy +
(Start, Stop, Center frequency, | Span X Span accuracy +0.15X Resolution bandwidth +
Marker frequency) 10Hz)

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

@ Marker frequency counter

Resolution 1Hz to 1kHz
Accuracy (S/N =z25dB) 1 (Marker frequency X Frequency reference accuracy +
_ 5Hz + 1LSD)
Delta counter accuracy + (Afrequency X Frequency reference accuracy + 10Hz
+ 2L8D)

@® Frequency reference accuracy | £2 X 10-8 /Day
1 X 107 Year

@ Frequency stability

Residual FM {Zero span) < 3Hz X Np.p /0.1sec
Drift 50kHz < Span < 2MHz, <2.5kHz X Sweep speed {min.) XN
(After 1 hour warm-up) Span=50kHz, < 80Hz 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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Range

@ 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

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 [V]
@ Display range 10 % 10 div
Logarithmic 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear {10% of the reference level)/div
QP logarithm 40dB (5dB/div)
@ Reference level range
Logarithmic -140dBm to +60dBm (0.1dB increments)
Linear 2.2uV 1o 223V (approx. 1% step of the full scale)
@ Input attenuator range 0 to 70dB (10dB step)
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{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 B2.5dB
> 3.5GHz 112dB
Third-Order intermodulation
> 200MHz 93dB
> 10MHz 90dB
@® Average display noise level
{Resolution bandwidth 10Hz,
Digital IF, Input attenuator 0dB,
Average 20 times)
Frequency range
1kHz -100dBm
10kHz -110dBm
100kHz -111dBm
1MHz -135dBm

10MHz to 3.6GHz

3.5GHz to 8GHz

-§{140 - 1.55 X { (GHz)}dBm
-{145 - 1.55 x { (GHz)}dBm (Low noise mode)
-135dBm

@® 1dB gain compression
> 200MHz
> 10MHz

-5dBm (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/Multiple/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 Aug 10/96



R3265/ 3271

SPECTRUM ANLAYZER
INSTRUCTION MANUAL
10.1 R3265/3365 Specifications
Residual response
(No input signal, Input ATT
0dB, 500 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 +1.5dB
7.4GHz to 8GHz +1.5dB
Additicnal 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
@ |F gain error (After self-
calibration)
0dBm to -50dBm +0.5dB
0dBm to -80dBm +0.7dB
® Scale indication. accuracy
(After self calibration)
Logarithmic +0.2dBN1dB
+1dB/10dB
+1.5dB/80dB
Linear + 5% of reference level
QP mode logarithmic +1.0dB/30dB, *2dB/40dB
+1.0dB/40dB at 25°C +£10°C
@ Input attenuator switching error
(10dB as the reference;
at 20 io 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 : +0.3dB
30Hz ; £1dB
10Hz to 100Hz (Digital IF) : *1.5dB
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@ Pulse quantization 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)
(5) Sweep
® Sweep time
Zerg span 50us to 1000s, manual sweep
Span = 200Hz 20ms to 1000s, manual sweep
Accuracy 3%
@ Trigger Free run, Line, Single, Video, TV-H, TV-V, External

{8) Demodulation

@® Spectrum demodulation
Modulation type
Audio output
Demodulation duration

AM, FM
Internal speaker, earphone jack, sound volume adjustable
100ms to 1000s

{7) Input/Qutput

@® RF input
Connector
Impedance
VSWR
(Frequency setting input
ATT =10 dB)
LO radiation (average)

N-type female
500 (nominal)

< 1.5: 1 (=3.6GHz) (nominal)
< 2.0:1( > 3.6GHz) (nominal)

< —80dBm typical
(Frequency setting 0 to 8 GHz , input attenuation 10dB)
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@ Calibration signal output

3dB bandwidth

= Resolution bandwidth

Connector BNC female, Front panel
Frequency 25MHz X {1 +Frequency reference accuracy)
Impedance 508 (nominal)
Amplitude —-10dBm % 0.3dB

® 10MHz frequency reference

input/output

Connector BNC female, Rear panel
Impedance 502 (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 0dBrm {Typ) in full scale

® 421MHz IF output

Connector
Impedance

(Gain, Noise factor, 3dB

bandwidth
Frequency range
1MHz to 3.6GHz
3.5GHz to 8GHz

BNC female, Rear panel
500 (nominal)

bar?gxsi dth Noise factor Gain
(nominal) {nominal) (nominal)
> 15MHz 17dB +6dB
> 30MHz 24dB -9dB

@® Video output
Connector
Impedance
(AC connection)
Amplitude (75 terminate)

BNC female, Rear panel
750 {nominal)

Approx. 1V, (Composite video signal)

@® X axis, 2V/n GHz output
Connector
Impedance
X axis output
2Vin GHz

BNC female, Rear panel

1k {(nominal), DC connection
approx. -5V to +5V

approx. 2V per 1GHz

® Y axis output
Connector
impedance
Amplitude

BNC female, Rear panel
22080 (nominal)
approx. 2V in full scale
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10.1 R3265/3365 Specifications

@ Z axis output
Connector
Amplitude
During sweep
Retrace interval

BNC female, Rear panel
TTL level
High level
Low level

@ External trigger input

Connector BNC female, Rear pansl
Impedance 10k (nominal), DC connection
Trigger level TTL tevel
@® Gate input
Connector BNC female, Rear panel
Impedance 10 k2 {(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, -15V
Current Max.150mA each

@® Voice output
{Demodulation audio)

Connector Small-size monophenic jack, Front paneal
Fower output Maximum 0.2W, 8 (nominal)
® GPIB IEEE-488 bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A

(8) 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 a0V 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

® Mass
R3265 22kg (nominal) {Excluding optional blocks, front cover, and
accessories)
R3365 23kg (nominal) (Excluding optional blocks, front cover, and

accessories)

® Dimensions

Approx. 177mm (Height) X 383mm (Width) X 450mm
(Depth) (Excluding the handle, legs and front cover)
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10.1 R3265/3365 Specifications

(9) Tracking Generator Specifications (R3365 only)

@ Frequency range 100kHz to 3.6 GHz
@ Output level range 0dBm to -30dBm
@ Cutput level flatness +3dB
(256MHz, -10dBm output) {100kHz 10 3.6GHz)
@ Cutput level accuracy +0.5dB (25MHz, -10dBm, 25°C + 10°C})
® Burn-in accuracy +0.50B/1dB (25MHz, 25°C +10°C)
@ Output spurious accuracy -15dBc (at 0dBm output)
: Harmonics -25dBc (at 0dBm output)
: Non harmonics
® TG leakage -110dBm (100kHz to 3GHz)
-105dBm (3GHz to 3.6GHz)
@® Power Sweep range 30dB
Setting resolution 0.1dB

(10) Option 71

® Delay sweep
Trigger signal source External trigger input
VIDEO trigger
TV-V trigger
Delay Time 200nsto15s
Resolution; 100 ns
Delay sweep time B0 ks to 1000 s
@® Gated sweep (F domain analysis)

Trigger signal source

Gate position

Gate width

External trigger input
GATE input

(TIME domain analysis)
External trigger input
GATE input

VIDEQ trigger

TV-V trigger

300 ns to 100 ms
Resolution; 100 ns

tusto1.5s
Resolutiony; 100 ns
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10.2 R3271/3371 Specifications

10.2 R3271/3371 Specifications

(1) Frequency Charactetistics

@ Frequency range

100Hz to 26.56GHz
18GHz to 60GHz {Using an external mixer; Tuning available
up to 325GHz)

Frequency band Harmonic mode {n)
100Hz to 3.6GHz 1
3.5GHz to 7.5GHz 1
7.4GHz to 15.4GHz 2
15.2GHz to 23.3GHz 3
23GHz to 26.5GHz 4

@ Frequency read accuracy
(Start, Stop, Center frequency,
Marker frequency)

+ {Frequency read x Frequency reference accuracy + Span
X Span accuracy + 0.15 X Resclution 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 + 1L3SD)

+ (Delta frequency X Frequency reference accuracy +
10Hz XN +2LSD)

@ Frequency reference accuracy

+2 X 10-8 /Day
+1 X 10-7 Year

@ Frequency stability
Residual FM (Zero span)
Drift
{After 1 hour warm-up)

< 3Hz X Npp /0.1 seC
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 =26GHz f >»>286GHz
1kHz | <-100dBe/Hz | <(-95 + 20logN)dBc/Hz

10kHz | <-110dBc/Hz | <(-108 + 20logN)dBc/Hz
20kHz | <-110dBc/Hz | <(-108 +20logN)dBe/Hz

100kHz | <-114dBc/Hz | <(-110 +20logN)dBe/Hz
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10.2 R3271/3371 Specifications

(2) Amplitude Bandwidth

@ Frequency span
Linear span
Range
Accuracy

Logarithmic span

200Hz to 26.5GHz, Zero span
+3% (Span > 2MHz)
1+ 5% (Span < 2MHz)

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% (Resoluticn 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) Nominal
200Hz, 9kHz, 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
Linear

-140dBm to +60dBm (0.1dB step)
2.2uV to 223V (approx. 1% step of the full scale)

@ Input attenuator range

0 to 70 dB (10dB step)
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10.2 R3271/3371 Specifications

{3) Dynamic Range

® Maximum dynamic range
1dB gain compression level
to noise level

Signal to Distortion

10MHz 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 bandwidih 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
15.2(GHz to 23.3GHz -116dBm
23GHz to 26.5GHz -110dBm

@ 1dB gain compression
> 10MHz

-5dBm {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

Mixer level
-30dBm < -70dBc
-10dBm < -100dBc

Mixer level
-30dBm < -70dBc
-30dBm < -75dBc

10MHz to 18GHz < -70dBc
10MHz to 23GHz < -60dBc
10MHz to 26.5Hz < -50dBc
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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 3.86GHz +1.5dB
50MHz to 2.6GHz +1.0dB
3.5GHz to 7.5GHz 1 1.5dB
7.4GHz to 15.4GHz +3.5dB
15.4GHz to 23.3GHz +4.0dB
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/90dB
Linear + 5% of the reference level
QP mode legarithmic +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
0 to 12.4 GHz +1.1dB/10dB step; Maximum 2.0dB
12.4 to 18 GHz +1.3dB/10dB step; Maximum 2.6dB
18 to 26.5 GHz +1.8dB/10dB step; Maximum 3.5dB
@ Resolution bandwidth switching
error 100Hz to 3MHz :+0.3dB
{Resolution bandwidth: 300kHz | 30Hz, 10Hz :+1dB
reference;after self-calibration) |10 to 100 Hz (Digital IF) :11.5dB
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10.2 R2271/3371 Specifications

@ Pulse quantization 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)
(5) Sweep

@® Sweep time

Zerg span B50us to 1000s, Manual sweep
Span=200Hz 20ms to 1000s, Manual sweep
Accuracy 3%
® Trigger Free run, Line, Single, Video, TV-H, TV-V, External

(6) Demodulation

@® Spectrum demodulation
Medulation type
Audio output
Demodulation duration

AM, FM
Internal speaker, earphone jack, sound volume adjustable
100ms to 1000s

{7) Input/Qutput

@® RFinput
Connector
Impedance
VSWR
{Input ATT =10dB,
frequency setting)
LO radiation {average)

N-type, fernale {can be converted into SMA type)
508 (nominal)

< 1.5:1 {=3.6GHz) (nominal}
< 2.5:1 {(»3.6GHz) (nominal)

< -80dBm Typ
(Frequency setting 0 to 26.5 GHz, input attenuation 10dB)

@ First LO output
Connector
Impedance
Frequency range
Amplitude

SMA, female, Front panel
508 (nominal)

3.921 to 7.921 GHz
+5dBm or above
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10.2 R3271/3371 Specifications

@ Calibration signal output
Connector
Frequency
Impedance
Amplitude

BNC female, Front panel

25MHz x (1 xFrequency reference accuracy)
500 (nominal)

—10dBm + 0.3dB

® 10MHz frequency reference
input/output
Connector
Impedance
Frequency range
Amplitude
Input range

BNC female, Rear panel

508 (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 15.4GH=z
15.2GHz to 23.3GHz
23GHz to 26.5GHz

BNC female, Rear panel
508 (nominal)

3dB bandwidth Noise factor Gain
fnominal) {nominal) (nominal)
>15MHz 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
758 (nominal)

Approx. 1Ve.p {Compasite video signal)

@® X axis, 2V/n GHz output
Connector
Impedance
X axis output
2V/in GHz

BNC female, Rear panel

1k (nominal), DC connection
approx. -5V to +5V

approx. 2V per 1GHz

@® Y axis output
Connector
Impedance
Amplitude

BNC female, Rear pansl
220Q (nominal)
approx. 2V in full scale
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@® Z axis output
Connector
Amplitude
During sweep
Retrace interval

BNC female, Rear panel
TTL level
High level
Low level

® External trigger input

Connector BNC femnale, Rear panel
Impedance 10k (nominal), DC connection
Trigger level Trigger at the TTL level
® Gate input
Connector BNC fernale, Rear panel
Impedance 10kQ (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, -15V
Current Max. 150mA each

@® Voice output
(Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 8Q (nominal)
® GPB |IEEE-488, Bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A

{8) 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 30V 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

® Mass
R3271 22kg {(nominal) {Excluding optional blocks, front cover, and
accessories)
R3371 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)

10-16

Aug 10/96



R3265 / 3271
SPECTRUM ANALYZER
INSTRUCTION MANUAL

10.2 R3271/3371 Specifications

(9) Tracking Generator Specifications (R3371 only)

@® Frequency range 100kHz to 3.6 GHz
® Output level range 0dBm to -30dBm
@ Output level flatness +3dB
{25MHz, -10dBm output) (100kHz to 3.6GHz)
® Output level accuracy +0.5dB (25MHz, -10dBm, 25°C +10°C)
@ Burn-in accuracy +0.5dB/1dB (25MHz, 25°C +10°C)
@ Output spurious accuracy -15dBc (at 0dBm output)
: Harmonics -25dBc (at 0dBm output)
: Non harmonics
@ TG leakage -110dBm (100kHz to 3GHz)
-100dBm {3GHz to 3.6GHz)
@ Power Sweep range 30dB
Setting resolution 0.1dB

(10) Option 71

@ Delay sweep
Trigger signal source External trigger input
VIDEO trigger
TV-V trigger
Delay Time 200nsto15s
Resolution; 100 ns
Delay sweep time 50 ust0 1000 s
@ Gated sweep (F domain analysis)

Trigger signal source

Gate position

Gate width

External trigger input
GATE input

(TIME domain analysis)
External trigger input
GATE input

VIDEOQ trigger

TV-V trigger

300 ns to 100 ms
Resoluticn; 100 ns

1ust015s
Resolution; 100 ns
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10.3 R3265P/327 1P SPECIFICATIONS

10.3 R3265P/3271P Specifications

(1) Frequency Characteristics

@ Frequency range
R3265P

R3271P

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 325GH2)

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

POIN 2

@ Frequency read accuracy
(Start, Stop. Center frequency,
Marker frequency)

* (Frequency reading X Frequency reference accuracy +
Span X Span accuracy +0.15X Reseclution bandwidth +
10Hz)
Span accuracy (Span > 2MHz} +3%

(Span = 2MHz) +5%

@ Marker frequency counter
Resolution
Accuracy {S/N =25dB)
R3265P

R3271P

Delta counter accuracy
R3265P

R3271P

1Hz to 1kHz

+ (Marker frequency X Frequency reference accuracy +
5Hz + 1LSD)

+ (Marker frequency X Frequency reference accuracy +
5Hz x N + 1LSD)

+ (Afrequency X Frequency reference accuracy + 10Hz
+ 2LSD)

+ (Afrequency X Frequency reference accuracy + 10Hz
X N + 2L8D)

@ 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/Q.1sec
50kHz < Span=2MHz, <2.5kHz X Sweep speed (min.) XN
Span<50kHz, < B60Hz X Sweep speed (min.) XN
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10.3 R3265P/327 1P SPECIFICATIONS

@ Signal purity noise side band
R3265P

R3271F

Offset f =26GHz f >»2.6GHz
1kHz | < -100dBe/Hz < -95dBc/Hz
10kHz | < -110dBe/Hz < -108dBc/Hz
20kHz | < -110dBe/Hz < -108dBc/Mz
100kHz | < -114dBc/Hz < -110dBc/Hz
Offset f =2.86GHz f =>26GHz
1kHz | < -100dBc/Hz < ( -95 + 20logN)dBc/Hz
10kHz | < -110dBc/Hz <{-108 + 20logN}dBc/Hz
20kHz | < -110dBe/Hz <(-108 + 20logN)dBe/Hz
100kHz | < -114dBc/Hz < (-110 + 20logN)dBc/Hz

@ Frequency span

Linear span Range R3265F | 200Hz to 8GHz, Zero span
R3271P | 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% + Siop 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} Nominal
200Hz, 9kHz, 120kHz (based on the CISPR specification)

@® Video bandwidth
Range

1Hz to 3MHz, 1, 3, 10 sequence
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10.3 R3265P/3271P SPECIFICATIONS

{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 [V]
@® Display range 10 % 10 div

Logarithmic 10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div
Linear (10% of the reference level)/div
QP 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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{3) Dynamic Range

® Maximum dynamic range
1dB gain compression level
to noise level

Signal to Distortion

200MHz o 3.6GHz:  129dB - 1.55 X f{GHz)dB
10MHz to 3.6GHz : 126dB - 1.55 x f(GHz)dB

R3265P
Harmonic
10MHz to 600MHz 83dB
500MHz = f < 800MHz 96dB
800MHz = f < 1.0GHz 101dB
1.0GHz to 3.6GHz 104dB
> 3.5GHz 112dB
Third-Order intermodulation
10MHz to 250MHz 91dB
> 250MHz 20dB
R3271P
Harmonic
10MHz to 600MHz 83dB
500MHz = f < 800MHz 96dB
800MHz = f < 1.0GHz 101dB
1.0GHz to 3.6GHz 104dB
> 3.5GH=z 110dB
Third-Order intermodulation
10MHz to 260MHz 91dB
> 250MHz 90dB
@ Average display noise level
{Resolution bandwidth 10Hz, Digital IF,
Input attenuator 0dB, Average 20 times)
Freguency range
R3265P
tkHz -100dBm
10kHz -110dBm
100kHz -111dBm

iMHz 1o 3.6GHz
3.5GHz to 8GHz

R3271F
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

-{134 - 1.55 x  (GHz)}dBm
-135dBm

-100dBm
-110dBm
-111dBm
-{134 - 1.55 X f (GHz)}dBm
-130dBm
-123dBm
-116dBm
<110dBm

@ 1dB gain compression
> 200MHz
> 10MHz

-6dBm (Mixer input level}
-10dBm (Mixer input level)
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@ Spurious response
Second harmonic distortion
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

> 1.756GHz -10dBm <-100dBc

Third-Order intermodulation distortion | Mixer level
Frequency range

10MHz to 200MHz -30dBm < -65dBc
200MHz to 3.6GHz -30dBm < -70dBc
> 3.5GHz -30dBm <-75dBc

Image/Multiple/Out-of-Band

response
R3265P < -70dBc
10MHz to 8GHz
R3271P < -70dBc
10MHz to 18GHz < -60dBc
10MHz to 23GHz < -50dBc
10MHz to 26.5GHz
Residual response
{No input signal, Input ATT 0dB, 500
terminate)
R3265F
1MHz to 3.6GHz < -100dBm
3.6GHz to 8GHz < -80dBm
R3271P
1MHz to 3.6GHz < -100dBm
300kHz to 26.5GHz < -90dBm
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{4) Amplitude Accuracy
@® Frequency response
Flatness within the band
{Input ATT 10dB)
R3265F
50MHz to B0OOMHZz +1.0dB
500MHz to 3.6GHz +1.6dB
Additional error due to band | +0.5dB

switching

Calibration signal as the

reference (Input ATT 10dB)

R3271P
50MHz to 800MHz
500MHz to 3.6GHz
3.5GHz to 7.5GHz
7.4GHz to 15.4GHz
15.4GHz to 23.3GHz
23GHz to 26.5GHz

Additional error due to band

switching

Calibration signal as the

reference (Input ATT 10dB)

+ 3dB (100Hz to 8GHz)

+1.0dB
+1.6dB
+1.5dB
+3.5dB
+4.0dB
+4.,0dB
+0.5dB

+ 5dB (100Hz to 26.5GHz)

@ Calibration signal accuracy

-10dBm +0.3dB

@ [F gain error (After self-
calibration)
0dBm to -50dBm
dBm 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
R3285P
0 to 8GHz
R3271P
0 to 12.4GHz
12.4 to 18GHz
18 to 26.5GHz

+1.1dB/10dB Step, Maxirnum 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 | 100Hz to 3MHz : +0.3dB
reference; after self-calibration) | 30Hz, 10Hz : +1dB

10Hz to 100Hz (Digital IF) : +1.5dB

@ Pulse quantization error
(In pulse measurement mode,
PRF > 700/Sweep time)
Peak to peak

Logarithmic 1.2dB (Resoiution 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 B0us to 1000s, manual sweep
Span=200Hz 20ms to 1000s, manual sweep
Accuracy 3%
@ Trigger Free run, Line, Single, Video, TV-H, TV-V, External

{8) Demodulation

@ Spectrum demodulation

Modulation type AM, FM
Audio cutput Internal speaker, earphone jack, sound volume adjustable
Demodulation duration 100ms to 1000s

{7) Input/Output

@® RFinput
Connector N-type female (Comvertible in the SMA type)
Impedance 508 (nominal)
VEWR {Frequency setting, input ATT = 10dB)
{Frequency setting input < 1.5: 1 (=3.6GHz) (nominal)
ATT =10 dB) < 2.0:1( > 3.6GHz) {(nominal)
L.O radiation (average) {Frequency setting 0 to 8 GHz , input ATT 10dB)

< -80dBm typical

@® First LO output (R3271P Only)

Connector 8MA female, Front panel
Impedance 500 {nominal)
Frequency range 3.921 to 7.921 GHz
Amplitude +5dBm or above
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10.3 R3265P/3271P Specifications

Calibration signal output
Connector
Frequency
Impedance
Amplitude

BNC female, Front panel
25MHz x {1 *Frequency reference accuracy)

504 (nominal)
~10dBm + 0.3dB

10MHz frequency reference
input/output
Connector
Impedance
Frequency range
Amplitude
Input range

BNC female, Rear panel
50 (nominal)

10MHz X Frequency reference accuracy

0dBm £ 3dBm
-5dBm to +5dBm

21.4MHz IF output
Connector
impedance
Amplitude
3dB bandwidth

BNC female, Rear panel
508 (nominal)

0dBm (Typ) in full scale
= Resolution bandwidth

421MHz [F output
Connector
Impedance
Gain, Noise factor, 3dB
bandwidth
R3265P
Frequency range
1MHz to 3.6GHz
3.5GHz to 8GHz

R3271P
Frequency range
1MHz to 3.6GHz
3.5GHz to 8GHz
7.4GHz t¢ 15.4GHz
15.2GHz to 23.3GHz
23GHz to 26.5GHz

BNC female, Rear panel
500 (nominal)

bar?gu?i dth Noise factor Gain
(nominal) {nominal} {nominal)
>14MHz 22dB +2dB
>30MHz 24dB -9dB
bar?ccjiv?i dth Noise factor Gain
(nominal) {nominal) (nominal)
> 14MHz 22dB +2dB
>30MHz 24dB -4dB
>35MHz 30dB -10dB
>40MHz 38dB -18dB
>50MHz 44dB -24dB

@ Video output

Connector

Impedance

{AC connection)
Amplitude (78 terminate)

BNC female, Rear panel

758 (nominal)

Approx. 1V, (Composite video signal)
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X axis, 2V/n GHz output

Connector BNC female, Rear panel
Impedance 1k (nominal), DC connection
X axis output approx. -6V to +5V
2Vin GHz approx. 2V per 1GHz
Y axis output
Connector BNC female, Rear panel
Impedance 2200 (nominal)
Amplitude approx. 2V in full scale
Z axis output
Connector BNC female, Rear pane!
Amplitude TTL level
During sweep High level
Retrace interval Low level

External trigger input

Connector BNC female, Rear panel
Impedance 10k (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, -16V
Current Max.150mA each

Voice oufput
{Demodulation audio)

Connector Small-size monophonic jack, Front panel
Power output Maximum 0.2W, 8%} (nominal)
GPIB IEEE-488 bus connector
Plotters R9833, HP7470A, HP7475A, HP7440A, HP7550A
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{8) General Specifications
® Temperature and humidity
During operation 0°C to 50°C

When stored
Reiative Humidity

-20°C to 60°C
85% or below

@ Power source

During 100VAC operation
Voltage
Power consumption
Frequency

During 220VAC operation
Voltage
Power consumption
Frequency

a0V 1o 132V
400VA at maximum
48Hz to 440Hz

198V to 250V
400VA at maximum
48Hz to 66Hz

® Mass

23kg {nominah (Excluding optional blocks, front cover, and

accessories)

@® Dimensions

Approx. 177mm (Height) X 353mm (Width) X 450mm
{Depth) (Excluding the handle, legs and front cover)

(9) Option 71

® Delay sweep
Trigger signal source

Delay Time

Delay sweep time

External trigger input
VIDEQ trigger
TV-V trigger

200nsto 1.5 s
Resolution; 100 ns

50 xst0 1000 s

® Gated sweep
Trigger signal source

3ate position

Gate width -

(F domain analysis)
External trigger input
GATE input

(TIME domain analysis)
External trigger input
GATE input

VIDEO trigger

TV-V trigger

300 ns to 100 ms
Resolution; 100 ns

tusto15s
Resolution; 100 ns
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AT Glossary

APPENDIX

A1 Glossary

I Bandwidth

The spectrum analyzer uses band pass fitter (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 resoiution. Therefore, the resolution of the spectrum analyzer can
be expressed by the narrowest IF bandwidth (See Figure A-1 (b)).

@ I1F Bandwidth bl Resoiutian

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 signals caused by
unwanted electromagnetic energy, or something. EMI can be caused by any source of EM energy,
such as (list a pertinent rew). Modern circults are designed to produce as fittle 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 scale on the screen. The level set for this uppermost scale
is calied reference ievel.

The reference level is maodified by the IF GAIN key and the input attenuator, and displayed in dBm or
dBu. The absolute accuracy of this display is the reference leve! accuracy.

Feference Level

Figure A-2 Reference Level

Gain Compression

[f 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 phenocmenon is called gain compression, and
is a expresses the linearity of the input signal range. Max gain compressicn 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
spectrurmn analyzer.

Maximum [nput Level
This is the maximum level aliowed for the input circuit of the spectrum analyzer. The level can be
modified by the input attenuator.

Residual FM

The shori-period frequency stability of the local oscillators built in the spectrum analyzer is expressed
as residual FM. The frequency width fluctuating per unit time is expressed by p-p. This also
determines the measurement limit value when measuring the residual FM of the signal .
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A.1 Glossary

Residual Response

Residual response is a measure of how much (in the input level calculation} the spurious signal
generated in the spectrum analyzer is suppressed. Residual response is generated by leaks of
particular signals such as local oscillation output in the spectrum analyzer. This should be taken into
consideration when analyzing a precise input signal.

Quasi-Peak Value Measurements

In radio communication, EM! usually appears as an impulse. To 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).

| Qccupied Bandwidth

! f T // P-99%

Frequency

Figure A-3  Occupied Bandwidth
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A1 Glossary

Spuriocus Signals
Spuricus signals are undesired signals that can interfere with the target signal. Spurious signals can
be divided into several types as follows:

Higher Harmonic spurious

Adiacent spurious

Non-higher Harmenic spurious

Spurious Response
This is distortion caused by the higher harmonic spuricus 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 tco great, the input attenuator is used to decrease the signal fed to the mixer so
that a proper input tevel can be obtained.

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 signal is fed to the
spectrum analyzer.

This is a spuricus signal of a certain inherent freguency
generated by the spectrum analyzer itself. This is also calied
residual response.

level

Display

-1 —Fun.damelnt
-20 :

i 1/ 2nd a‘rd:er

-3¢0 : —f— Harmonics
D74 R/

s0 2 A

-7T0 — 70 4B /jﬁ

-90 : . ——
100 - L 3rd order —

11

Harmonics—

-80 -10 -2

Inpu

0 0 -20
1 level

dBm

Figure A-4  Spurious Respanse
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Noise Sideband

‘The spectrum analyzer efficiency is lowered by the noise generated in the local oscillator and phase
lock ioop of the analyzer itself, which will appear in the vicinity of the spectrum on the CRT. To
compensate for this, the sideband of the analyzer itseif is defined so that signals out of the sideband
can he 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 coniained in the 1Hz bandwidth. (See Figure A-5 (b). )
If this is expressed in 1Hz bandwidth: Since the vaiue is -700dB when the bandwidth is 1kHz,
the signals within the 1Hz bandwidth will be lower than this by about 10 log 1Hz/1kHz [dB] ,

or about 30dB; consequently, it is expressed as -100dB/Hz at 20kHz apart from the carrier
when the IF bandwidth is 1kHz.

A i 70 d3

=i
Lt

Figure A-5 Noise Sideband
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Resolution Bandwidth Selectivity
The band pass fiter normally attenuates Gauss distribution instead of so-called rectangular
characteristics. Consequently, if two adjacent signals of different sizes are mixed, the smaller signal
"hides” at the tail of the larger signal (See Figure A-8). Therefore, the bandwidth at a certain
attenuation range (80dB) should alsc be defined. The ratio between the 3dB width and 60dB width is
expressed as the bandwidth selectivity.

; E .
‘ ; i
e . |
@ Separation of B IF Filter
Signals at Selectivity
Different levels

Figure A-6 Bandwidth Selectivity

Bandwidth Accuracy

The bandwidth accuracy of the IF filter is expressed by the deviation from the nominal value of the
3dB-lowered point. This efficiency has almost no effect on measurement of normal signals of
continuous level, but it should be taken intc consideration when measuring the level of a noise signal.

Bandwidth Switching Accuracy

Several IF filters are used to obtain optimal resolution {in signal spectrum analysis) according to the
scan width. When switching frem 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 swilching accuracy.

ldB$ ﬂ

Figure A-7 Bandwidth Switching Accuracy
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Voltage Standing Wave Ratio (VSWR)

This is a constant that represents the impedance matching state. It is expressed as the ratic between
the maximum and minimum values in the standing wave generated as a combination of progressive
wave and reflected wave in the spectrum analyzer loaded against the ideal nominal impedance
source. This is a variation of reflection factor and reflection attenuation amount.

In FigureA-8 , the value of signal E, received at the receiver (spectrum analyzer input) is identical to
that of Ep if Eg is transmitted to the receiver without impedance mismatching. If the signal is
compretely reflected due to mismatching of the receiver and returned 1o the transmitter, the ratic of
reflection, i. e. , the reflection factor can be expressed as follows, assuming ER as the refiected wave
size:

Reflection factor T' = Reflected wave ER / Progressive wave Eo

Return loss (dB) = 20log ER / Eq [dB]

VSWR=(Eg + ER)/{(Eg ~ ER)

The relationship to the reflection factor will be:

VSWR = (1+ [T | ¥1-|T1)

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
Ep E
1
Progressive Reflected
wave wave

Figure A-8 VSWR

Y1G-tuned Oscillator

This was first reported by Griffiths in 1948. Garnet ferrites such as YIG (Yirium-iron garnef)
monocrystal show exiremely 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
lccal sweep generator of the spectrum analyzer and in other devices such as auto microwave
frequency counters.
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A.2 Leve! Scalings

A2

Level Scalings

Correspondence betwesn

the units: dBm/50Q, dBm/750, Vrms, W/50Q, dB  and dBY

dBm/ 7552 dBY dBm/50 Q dB o Vems W/508
+30d8m — ¥
7 _I — S¥Vrms L 500mM
4
+20dBm —— +10dBY — 130dBx = L
+20d6n — — 1000w
- B i L S0mk
+10d8n ~i— 0BV L 12088 I—— L
+10dBn — L 10mk
T r — 500mVrms L oW
0ds —— -16dBY - 110884 T .
DdBm — L Ink
T a " - 9004k
-10dBn —— ~20dBY — 100dB — 100uVrns L
-16dBn — : L 1004H
T o — S0mVrms L S0uw
-20dpm —— -30dBY — 90dBu - L
T i i L SuM
-30dan —— ~4EdBY — B04B 4t — 10avras L
*BUdBm - L l#w
= r — SmVrms L 5000
-40d8m _!— -50dBv L T0dBu - |
-40dBn — 1 — 10054
T r L 50nk
4
-50dBn —— -60dBV L 60dBu — lm¥rms L
-SUdBm — (- l[]nW
T 2 — 5(0uVrns L 5ok
_60dBn —— -70d8Y 1 sodB L |
-GOdBm — — lnw
~70dBn —— -80d8V — 40dBx — 100 &Vsms 0dBY =1vras
~70dBm — (0dBat=1uVrus
T o — 30aVrms (dBm =1mW
T r R=300Q
-80dBm —— -90dBY | 30d8 &
-80dBn —
-30dBm J— -1004BY L~ 20dBu — 10uVres
Figure A-§ Level Scalings
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A.3 Menu Lists
CENTER FREQ FREQ SPAN
_________ l | i | e l
. CFSTEP © | | POSI BIAS ' : AVG.LOSS | . INPUT/ CONFIRM LIN SPAN
L AUTO/MNL ON/OFF MODIFY
~ FREQ OFS NEGA BIAS | INSERT FULL SPAN -
ON/OFF | ON/QFF
+/- AMPTD — | LOSS:FREQ — |  CURSOR LOG SPAN
CORRECT EDIT CHANGE
MIX INT BAND L0SS: FREQ : DELETE ZERO SPAN
SELECT ON/OFF
MIX BXT — | BAND LOCK TMBLE —
‘ ON/OFF INIT
HOMHz REF | SIGNAL 1D |
INT/EXT | ON/OFF
RETURN CANCEL LAST SPAN
START $TOP REF LEVEL CPL
_________ iA“_“_‘ ,k“Aul..““. S R 1 ST 7SSO SO ."___"l__"__. [
FREQ OFS : . FREQ OFS dB/div | ¢ | dBn X 1 RBW 0 | MIN ATT
ON/OFF ON/OFF o ON/OFF
+/- +/- LINEAR  — dBmV X 2 VR REW: SPAN
o - ON/OFF
UNITS — & dBuv X 5 SWP | © VBW:RBW -
ON/OFF
REF OFS dB « Venf X 10 ATT . DIGTAL IF -
ON/OFF . 1/2/CFF
LOW NOISE : dBpW AUTO
ON/OFF
VOLTS ALL AUTO
WATTS NEXT MENU —  PREV MENU
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MENU i — ‘
i , | ‘
l B | ; ;
‘ | 1 e TR SR R Vo S A - oo Yo,
RIG — | AMFM . . CONT . POSI-NEGA: . FREERON | ODD
e SRR I L 1% FIELD
................... L OO B SVSRUOPOPPOS S SO
TRACE  ——— . . | VOLDME °© = MANGAL ~ POSI i LINE ;| EVEN
DET j s o © | ¢ FIBLD
SWEEP —— . MKR PAUSE . SINGLE NEGA VIDEC
MODE TR SWP
SOUND  ——— © SQUELCH . © SAWPLE - TV
N . UN/UFF . . . . .
- DSP LINE COMMAGC 0 WINDOW 0 TR —
- ON/OFF . ONOFR . s#P - S
 ARTPICIAL —— .0 RESET S i ¢)
CoAMALOG SRR L
T S S S S S
| NEXT MENG — ¢ SOUND . MKR PAUSE. | ¢ SLOPE
: Lo oFF L ONOFF S /-
|
|
; . : ) A \‘{ Tt ‘/
CCHARDSP 10 XAXIS | | ARTANLG . | X CURSOR :
L ON/OFF | . ON/OFF : | i ON/OFF
© GRATICULE  LO.SWP . CONTINUE i | @ X CURSOR -
. ON/OFF |0 2V/GHz : . /PAUSE | . ' NORMAL
........ T P
COFREQ DSP | | . RATE | X CURSOR
ON/OFF -, - 2 b A
INPUT | 0 MER i | i Y CURSOR
RE/PL ) .0 ON/OFF | . ON/OFF |
INPUT 0 <> | YCOURSR
C50/T5 Q ¢ by 1/20 0| NORMA
| REAR PNL — .. AYAY = . Y CURSOR
QUTRUT - . 0 CORSGR . A
PREV MENU ° PREV MENU - PREV MENU
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NORM
= A
ol
.................. : oo b
WRITE CMINHOLD | | NORM A AVG A
A LA ON/OFF SRT/STP -
VIEW AXCHB : . DSPLINE i AVGA |
A . ON/OFF . | PSE/CONT
BLANK © AB—A . NORMA | AVGA |
A | | SAVE CORR : ~ CONT/ONLY
MAX HOLD B-A —A INSTANT
A NORM A
VG — A-DL—A
A
NURMALIZE%J :
A :
NEXT MENG ~—— © PREV MENU '
CEFINE
"8 USER BHIFT [+ | USER
! I H
,_—| ! |
""""" l Tttt i ‘,___._,..\l/._.....,,‘ I""""i"""": .'"“"“l{""""' """"‘l""" P
WRITE . MINHOLD : | NORMB i  AVG B 1 GROUP
B : B ONFF | SRI/STP ACTIVE
VIEW AYCHB : | DSPLINE : @ AVGB MEMBER
B . i ON/OFF © . PSE/CONT | ACTIVE
BLANK AB—A ! NORMB [ AVGB | ENTER
B | | SAVE CORR = : CONT/ONLY
MAX HOLD B-A —A INSTANT DELETE
B NORM B
AVG — B-DL—B INITIAL
B GROUP
NORMALIZE — ALL
B INITIAL
NEXT MENU ———  PREV YENU RETURN
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‘ MULTI MKR
PEAK MKR — BHIFT |+ | ON
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______________________________________________________ e
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|
| |
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NORMAL : : |
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M W EMC
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STORE — | ROLE FACT |
BACKUP | | | a
cARD — . CANCEL RETURN PREV MENU RETURN CANCEL
FORMAT |
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OPTION

GATED ——

SWEEP

DELAY —

SWEEP

SETOP  —
SI0

. TALK/
. ADRS 01

PRINT
CANCEL
~ PRINT
- EXECUTE

OFF

_______ Vo
SOURCE | | | VIDEG CAL ALL INPUT
BXT | ! ATT
SOURCE — | TV-V TOTAL IF STEP
INT GAIN AMP
GATE EXT EACE — REW
POSI. ITEM SWITCH
GATE - FREQ CORR | LOG
WIDTH ON/0FF LINEARITY °
'~ GATED SWP . CAL CORR AMPTD
ON/OFF ON/OFF MAG
SWEEP | SLOPE +/- - CAL SIG
TIME : | - LEVEL
GATED RETURN | _ CAL FREQ PBW
OFF | . REF
__________________ .
TRIG }J - VIDEO
DATA DELAY V-V
LENGTH TIME
STCP GPEN . DELAY EXT
BIT L SWPTIME
PARITY © . . (CLOSE  : DELAY SWP:
o © ON/ORP
FLOW | SWEEP
CONTROL | TIME
R (R SRR SO
PRV | . STEP SIZE SLOPE +/- .
| MAIN/CONT | ! | L AUTO/MNL :
| NEXT MENU — : PREV MENU DELAY RETCRN
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: PLOT LABEL
BHFT |+ | 8 | BHFT |+ | 9

pTTTToTmRTTeTd e l/""'T pTToooToriTrTrrr
. PLOTTER : |  PAPER |  CAPS

TWPE i - SUE ~ LOCK ON

PLOT |  PEN . CAPS

MODE || : . LOCK OFF

TABLE . . PLOT | HARK

.| DIVISION: |

PLOT  — : LOCATION SPACE

FORM
. LOCATE |
- AUTO/MNL

PLOT © [ TAIK/ ¢ . LABEL

CANCEL © © ADRS 05 . CLEAR

PLOT : | RETURN |  RETURY

EXECUTE © | :
ON

| | |
| ’—"—‘“

""""" \ "'"'"'Z [ ‘ I’”‘""\L""""I I""""l/"""": T""“"'/""”“? 'L' f""""L"“""Z T"'“"'\V""""'
NORMAL ! L AUTOTONE | 0 MKRON :  XdB i dBwMz [ CNTRES | NORVAL
MRl L L Ciopomy 0 LKHz i MKR
"""""""""" o i
AMKR — . | PRESELE — @ PBAK | X dB | BuV/VEHz . CNTRES & A MKR
RN .| SEARCK  : LEFT 100 Hz

COWTER — | | . Wm . Xd oMz OTRES . FIED MR
: : "0 PRAKING | . RIGHT . . 10Hz : ON/OFF
SIGTRK ¢ |, || MANUAL . REL/ABS.L | FINEDMKR! | CNT RES . 1/A VKR |
ON/OFF e . PEAKING . | ABS.R; . PEAK [ 1Hz | . ONOFF
NOISE/ ——— | | DSP LEVEL: oxay iR ONT -
XH . REL/ABS ¢ .. REF MKR © 1 O/MER ONT
dB DOWN o DpspeosT . REF MR |
| Coup/uom . PEAK
- NEXT MEND ————-  PREVMENU |  CONTDOWN © NOISE/Hz | COUNTER |
| : | o . ON/ORR . OFF : OFF
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TG
| ;
WG — . START REF.LINE QUTPUT
—— 1 LEVEL ON/OFF LEVEL
POWER STOP ¥/1 dB
SWEEP LEVEL
SWEEP OFFSET
TIME
. SHOOTHING
ON/OFF
. THROUGH REF. LINE
. CORRECT
CAL PxdB MR —
TG GFF - PREV MENU - PREV MENU PREV MENU

PR LIN
CAL
CLEVEL CAL
ON/OFF
PR LIN
ON/OFF

' FREQ AUTO
ON/OFF

THRU CORR
- EXECUT

. THRU CORR
ON/QFF

i

. PxdB CONT
EXECUTE

PxdB MR

ON/CFF
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A4 List of Messages

This appendex lists and explain the messages that may appear on the analyzers screen.

Message

Description

"A/D calibration failure”

A/D calibration failed.

7 All copied”
{NOTE message)

All items have been copied.

"All deleted”
(NOTE message)

All items have been erased.

" Antenna correction mode is OFF”

The antenna correction mode is off.

" Calibration error of AMPTD MAG”

An error was detected in the AMPTD
MAG.

"Calibration error of IF STEP AMP”

An error was detected in the IF STEP
AMP.

"Calibration error of INPUT ATT”

An error was detected in the INPUT ATT.

" Calibration error of LOG LINEARITY”

An error was detected in the LOG
LINEARITY.

"Calibration error of RBW SWITCH”

An error was detected in the RBW
SWITCH.

"Calibration error of TOTAL GAIN~

An error was detected in the TOTAL
GAIN.

"Calibration signal not detected”

The calibration signal could not be
detected.

"Gannot save in this memory area”

The analyzer cannot save in this memory
area because the area is write-protected.

"Canngt select Trace B while Limit Line
On”

The B trace cannot be selected because
limit kne 1 or 2 is on.

"Caution!! Freg. & Plug-in corr. data
abnormal” ‘

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 really want
to load the backup data.

A-18
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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 ts inactive’

No marker is active.

"Memory Card
Access error (Parameter)”

Access failed due to incorrect internal
par amefiers.

“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 cannct be accessed.

"Memory Card
Access failed {Limit 2 data)”

The limit line 2 data cannot be accessed.

"Memory Card
Access failed (Loss data)”

The conversion loss data cannot be
accessed.

"Memaory 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.
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Message

Description

"Memory Card

Access failed (Trace B data)”

The B {race data cannot be accessed.

"Memory Card
Card access error {FAT)”

Access failed due to a file area table
error,

"Memory Card
Card access error (UAT)”

Access failed due 1o 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 memaory 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”
{NOTE message)

The soft menu or the BACKUP MEMORY
data has been stored or loaded.

"Memory Card
File not found”

The file specified could not be found.

"Memory Card
File type unmatched”

The fite type did not match.

"Memory Card
Init. error (Card size)”

Initialization failed due to incorrect
memory card size.

"Memory Card
[nit. 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 complete.

"Memory Card
Memeory Card full”

The memory card is full.

"Memory card

Not enough memaory, 84KB is required”

The memory card capacity is insufficient
to back-up the storage.

"Memory Card
Not Initialized”

The memory card has not been initialized.

"Memory Card
Password unmatched”

The password was incorrect.

A-20
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Message Description
"Memory Card The product code of the memory is
Product code unmatched” unmatched.
"Memory Card Write failed due to write protect.
Write failed (Write Protect)”
"Memory protected” The protected file cannot be accessed.
"Memory table full” The memory table is full.
"Multi marker list or Label cannot be desplayed because the
next peak list is ON” multi marker list or next peak list is
displayed.
"No multi marker list or No muiti marker list or no next peak list is
no next peak list” displayed.
"No peak point” No peak point can be retrieved.
"Not available in QP, MEAN or PEAK This function is not available in QP,
mode” 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 avaitable 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 avaiiable 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 nat availavie in MAX
HOLD B or AVG B mode.

"Not available in B max or B min mode” This function is not availavie in MAX
HOLD B or MIN HOLD B mode.

"Not available in Blank Trace” This function is not available when trace
mode is set to BLANK.

"Not available in Cont. 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 made 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.
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"Not available in Linear scale” This function is not abaifable 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 ZERQ
SPAN mode.

“Not available on baseband frequency“ This function is not available whil the
marker is on the base band.

”Not available while Signal Tracking” This function is not available during
SIGNAL TRACK execution.

"Not available This function is not available in ANTENNA

Antenna correclion is ON” 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 No ADJ SET UP data is set, or is set

Please enter ADJ set up” incorrectly.

"System busy” Another process is being executed. The

{(NOTE message) analyzer is busy.

"Time domain data exists, do you really The system makes sure you really want

want to delete it?” to delete the time domain data.

(REQUEST message)

"VCO calibration failure” VCO calibration failed.
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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.

"10MHz 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 execute "CAL ALL", again”

Corraction data is not given. Execute
“CAL ALL" again.

"Correction data is invalid
Please "PWR LIN CAL", again”

Correction data is invalid.
Execute "PWR LIN CAL" again.

*Correction data is invalid
Please "LLEVEL 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-23"
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Preface

PREFACE

The part 2. appends 4 chapter and 5 chapter of the R3265/3271 maintenance manual for the

calibration and the adjustment.

When you maintenance, refer to the R3265/3271 maintenance rmanual.

R3265/3271 maintenance manual
configuration

This manual part 2. configuration

INTRCDUCTION

SPECIFICATIONS

THEQRY OF OPERATION

PERFORMANCE TEST
ADJUSTMENT >
TROUBLESHOOTING

REPLACEABLE MECHANICAL PARTS

REPLACEABLE ELECTRICAL PARTS,
LOCATION AND CIRCUIT DIAGRAMS

4. PERFORMANCE TEST

5. ADJUSTMENT
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4.1 Introductory Description and UUT Performance Requirements

4. PERFORMANCE TEST (CALIBRATION)

4.1 Introductory Description and UUT Performance Requirements
This procedure describes the performance test of the spectrum analyzer R3265/3271.

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 UUT Performance Requirements

Table 4-1 UUT Performance Reguirements {1 of 5)

Unit-Under-Test
{uum
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 Fregquency X Frequency Reference
Accuracy) + (5 Hz X N) + 1LSD]

Signals are input from
the SG where high-
precision frequency
standard is set as the
reference frequency
for measurement.

2. Frequency Frequency: <1x1077/year The frequency of CAL
Reference Output <2x1078/day OUT signal locked to
Accuracy. the internal 10 MHz

reference is measured
with the counter.

3. Residual FM Residual FM: <3 Mz XNp-p/0.1 se¢ 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 dBe/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.

6. Frequency Span
Accuracy

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

Log Span:
+ (10 + Stop Frequency X0.1%)

Signals at two
frequencies according
to each span are input
to measure the
difference between
the frequencies.
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4.1 Introductory Description and UUT Performance Requirements

Table 4-1 UUT Performance Requirements (2 of 5)

Unit-Under-Test
(UuUT)
Parameter/Function

Performance Specifications

Test Method

7. Raesolution Range Accuracy: CAL OUT signals are
Bandwidth 10 Hz to 3 MHz 1, 3, 10 sequence input far
Accuracy and +15% 100 Hz to 1 MHz measurement.
Selectivity +25% 30 Hz (25°C ¢ 10°C), 3 MHz
+50% 10 Hz to 100 Hz nominal (digital IF)
Selectivity {—60 dB/—3 dB):
<151 100 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. Raesolution 100 Hz to 3 MHz RBW: CAL QUT signals are
Bandwidth < +0.3 dB (Reference to 300 kiHz RBW) | input for
Switching 30 Hz RBW ;< £1 dB (digital IF) measurement.
Uncertainty 10Hzto 100 Hz < +1.5dB
9. Displayed {10 Hz res BW, 0 dB input atien, 1 Hz video filter) No signal is input and

Average Noise
Level

R3265:

—100 dBm 1 kHz
— 113 dBm 10 kHz
—111 dBm 160 kHz
— 135 dBm 1 MHz

— {140 —1.55f(GHz)} dBm

10 MHz to 3.6 GHz

— {145 — 1.55{(GHz)} dBm

10 MHz to 3.6 GHz
{Low noise mode)

—135 dBm 3.5 GHz to 8 GH=z
R3271:

—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

average noise level at
each frequency is
measured.

4.3
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4.1 Introductory Description and UJUT Performance Requiremenis

Table 4-1  UUT Performance Requirements (3 of 5)
Unit-Under-Test
(UUT) Performance Specifications Test Method
Parameter/Function
10. Gain Compression | R3265: Two signals are input

(1dB)

—5 dBm mixer input levei >200 MHz
— 10 dBm mixer input level > 10 MHz

R3271:

—5 dBm mixer input level > 10 MMz

simultaneousiy to
measure the level at
which one of the
signais is lowered by
1 dB.

11. Residual
Hesponse

(no signal at input, 0 d8 RF Attenuation)

R3265:

< —100 dBm ’

1 MHz

< —90 dBm | 300 kHz

No signai is input and
the test is terminated
at 50 £.

R3271:
~ <=100 dBm | 1 MHz to 3.6 GHz
< —90 dBm | 300 kHz to 26.5 GHz
12. Second Harmonic | R3265: The lowpass filter is
Distortion connected to the SG
freq range mixer level | output for
<—70dBc | 100 MHzto 3.6 GHz | —30dBm |Measurement
< —-860 dBc 10 MHz to 3.6 GHz —30 dBm
< —100 dB¢ >3.5 GHz —10 dBm
R3271:
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

Table 4-1 UUT Performance Requirements (4 of 5)
Unit-Under-Test
(UUT) Performance Specifications Test Method
Parameter/Function '

13. Third Order R3265: Two neighboring
Intermoduiation ) signals are input
Distortion freq range mixer level | simultaneously for

<—70dBc | 200 MHz to 3.6 GHz | —30dBm |Measurement
< —-60dBc | 10 MHz to 3.6 GHz —30 dBm
< —75dBc >3.5 GHz —30 dBm
R3271:
freq range mixer level
< -70 dBc 10 MHz to 3.6 GHz - 30 dBm
< 75 dBc >3.6 GHz —30 dBm
i4. Image, Multiple, R3265: Signals allowing

Out of Band
Response

< —70 dBc (10 MHz to 8 GHz)

R3271:
< —70 dBc {10 MHz to 18 GHz)
< —B60 dBc {10 MHz to 23 GHz)
< 50 dBc {10 MHz to 26.5 GHz)

image, multiple and
out of band response
as against the center
frequency are input
for measurement.

15. Frequency
Response

10 dB input attenuation
R3265:
+1.5dB 100 Hz to 3.6 GHz
+ 1.0 dB 50 MHz to 2.6 GHz
+1.5dB3.5 GHz to 7.5 GHz
+1.5dB7.4 GHz to 8 GHz
Additional Uncertainly Due to Band Switching:
+0.5dB
Frequency Response Referenced to CAL Signal:
+5dB 100 Hz to 8 GHz
R3271:
+1.5 dB 100 Hz to 3.6 GHz
+1.0 dB 506 MHz to 2.6 GHz
+1.5dB3.5 GHz to 7.5 GHz
+3.5dB7.4 GHz to 15.4 GHz
+4.0 dB 15.4 GHz to 23.3 GHz
+4.0 dB 23 GHz to 26.5 GHz
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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4.1 infroductory Descripfion and UUT Performance Requiremenis

Table 4-1

UUT Performance Requirements (5 of 5)

Unit-Under-Test

(UUT Performance Specifications Test Method
Parameter/Function
16. IF Gain {after automatic calibration) The REF ievel is
Uncertainty +0.5dB0 dBm o —50 dBm raised while lowering

+0.7 dB 0O dBm o —80 dBm

the signal level with
the external attenuator
to measure the error.

17. Scale Fidelity

Log:
+0.2dB/i dB, £+1dB/10dB, £1.5dB/80dB

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)
R3265:

+1.1 dB/10 dB step, 2.0 dB max,

100 Hz to 8 GHz

R3271:
+1.1 dB/10 dB siep, 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.

4-8
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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-Speciiications (MUS) are the calculated minimum performance specifications
criteria needed for the Measurement Standards (M3) 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 ithe 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 appiied 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°Cio 28°C
Relative Humidity :  30% to 70%
MS and SM&TE Warm-up/Stabilization Period Requirements : 80 minutes
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4.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 4-2 Measurement Standards (MS) Performance Reguirements

Equipment Generic

Minimurh-Use-Specifications

Mir., Model/Option

Name (Qty) Applicable
Frequency Standard Qutput Frequency : 10 MHz TR3110
Stability :5%x1070/day
Cutput Impedance : about 50 Q
Cutput Voltage 11 Vpp or more
Synthesized Sweeper | Frequency Range ;10 MHz to 18 GHz TR4515
Frequency Accuracy {CW): 3 X107 8/day
Power Level Range :—15dBmto +15 dBm
Frequency Counter Frequency Range 210 Hz to 120 MHz TR5823
Gate Time : 108
Number of Digiis Displayed : 8 digits
Input Voltage Range 1 25 mVrms to 500 mVrms
Frequency Frequency Range : 10 MHz to 20 MHz HP3325
Synthesizer Stability : B X 10 Biyear
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 dBe/Hz
100 kHz offset < —130 dBc/Hz
Power Level Range: —20 dBm to +10 dBm
Power Meter Accuracy : £0.02 dB (dB Relative Mode) HP4386A
Power Sensor Frequency Range :50 MHz to 26.5 GHz HP 8485A
Power Range :1 W to 100 mW
Maximum SWR :1.25 {26.5 GHz)
Frequency Range :10 MHz to 18 GHz HP8481A
Power Hange D1 uWio 10 mW
Sweeper Frequency Range :10MHz o 26.5 GHz HP8350
Power Range : —5dBmto +10 dBm +
: (at 3.6 GHz) HP83595A
1 dB Step Attenuator | Frequency Range :DC to 18 GHz HP8494H
Attenuation Range :12 dB
10 dB Step Attenuator | Frequency Range :DCto 18 GHz HP8435H
Attenuation Range : 70 dB
Attenuator Driver HP11713A
4-8 Oct 28/591
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4.2 Measurement Standards and Support Test Equipment Performance Regquirement

Table 4-3 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equipment Generic . i S Mfr., 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 @ Termination SMA Generic
20dB Fixed, 3dB Connector : SMA(m), SMA(f) Generic
Fixed Attenuator
Power Splitter 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 : >40dB
Rejection at 3.8 GHz: >80 dB
Power Divider Frequency Range : 10 MHz to 300 MHz H-8-4
Isolation :>20dB8 (ANZAC)
Frequency Range :2 GHz to 4 GHz 4313-2
Isolation ;>20dB (NARDA)
Cable Frequency Range :DCto 26.5 GHz A01002
Maximum SWR : <1.45 GHz at 26.5 GHz
Length : about 70 cm
Connector : SMA(m) both ends
Length : 150 cm Mi-09
Connector : BNC(m) both ends
Length ;10 cm MC-81
Connector : BNC(m) both ends

Jan 30/82



R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

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

outlet or 2-hole outlet with grounded adapter. You can be fatally shocked if you fail to follow
this rule.

Do not touch live circuits when calibrating instrument.

(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

o 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]

o RELATED ADJUSTMENT
YTO Adjustment
10 MMz Frequency Reference Adjustment

e DESCRIPTICN
The accuracy of the R3265/3271 frequency readout and frequency counter marker is tested

with an input signal of known frequency.

SYNTHESIZED R3265/3271
FREQUENCY SWEEPER L—| '__I
STANDRARD

L]
O A O 5 |

l | EXT
Ref. IN

BNC .
CABLE

SMA CABLE

Figure 4-1 Frequency Readout and Frequency Counter Marker Accuracy Test Setup

e EQUIPMENT
Frequency Standard ... ........ ... .. ..., TR3110
Synthesized Sweeper . ... ... .. . TR4515
Cables:
SMA 70cm ... AD1002
BNC, 150 CM . \vvee e e eaaieee e MI-09

4-11 Oct 28/91




R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

PROCEDURE

{1)

Connect the equiprnent as shown in Figure 4-1

[Frequency Readout Accuracy]

(@)

(3)

Press the INSTRUMENT [ PreseT Jkey on the TR4515. Set the TR4515 controls as
follows:

CW e 2 GMz
Power Level ... ... ... ... ... ... ..., —10 dBm
Frequenty Reference ................... EXT (Rear Panel)

On the R3266/3271, press the key and set the controls as follows:

Center Freq . ... ... .. ... 2 GHz
SaEN .. e e e 1 MHz

On the R3265/3271, press the key. Record the MKR frequency on Table 4-4 as
the Actual Marker Reading. The reading should be within the iimits shown.

Repeat step {4) for all the frequency and span combinations listed in Table 4-4. Peak
the R3265/3271 preselector for and set the Analyzer and the TR4515's key to
frequencies of 5 GHz and above.

[Frequency Counter Marker Accuracy]

(6)

Set the key of the R3265/3271 to 1 MHz.

___________ "
|

r hl r
Fress the MARKER key to |COUNTER | gng E_ CN1T ri:ES !

Key in the TR4515 frequencies and the R3265/R3271 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 R3265/3271 Marker Reading
Frequency Soan Center Min. Max.
(GHz) P Frequency (GHz) (GHz)
2 1 MHz 2 GHz 1.959948 2.000051
2 10 MHz 2 GHz 1.99968 2.00031
2 20 MHz 2 GHz 1.98935 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 5.060052
5 10 MHz 5 GHz 4.99968 5.00031
5 20 MHz 5 GHz 4.99935 5.00064
5 50 MHz 5 GHz 4.99845 5.00154
5 100 MHz 5 GHz 4.9968 5.0031
5 2 GHz 5 GHz 4.939 5.060
< R3271 ONLY > ,
11 1 MHz 11 GHz 10.998847 11.000052
i1 10 MHz 11 GHz 10.89968 11.00031
i1 20 MHz 11 GHz 10.89835 11.00064
i1 50 MHz 11 GHz 10.89845 11.00154
11 100 MHz 11 GHz 10.9968 11.0031
11 2 GHz 11 GHz 10.239 11.060
18 1 MHz 18 GHz 17.899846 18.000053
18 10 MHz 18 GHz 17.99968 18.00031
18 20 MHz 18 GHz 17.899935 18.00064
18 50 MHz 18 GHz 17.99845 18.00154
18 160 MHz 18 GHz 17.9968 18.0031
18 2 GHz 18 GHz 17.938 18.060
Tabte 4-5 Frequency Counter Marker Accuracy
TR4515 R3265/3271 Marker Frequency
Center
Frequency £
GHz) reaueney Min. (GH Actual(GH GH
( (GH2) in.(GHz) ctual(GHz) Max.(GHz)
2 2 1.899889794 2.000000206
5 5 4.,989999494 5.000000508

<R3271 ONLY >

11
18

11
18

10.899998889
17.999988184

11.000001111
18.000001816

4-13
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4.4 Performance Test Process

4.4.2 Frequency Reference Qutput Accuracy

e SPECIFICATION
Frequency: <1x10-7/year, <2xX10-8/day

o RELATED ADJUSTMENT
Frequency Reference Adjustment

e DESCRIPTION
The 10 MHz reference signal is measured for frequency accuracy by measuring the frequency
of the 26 MHz CAL QUTPUT signal. The CAL OUTPUT signal is referenced to thei0 MHz

reference.

FREQUENCY R3265/3271
FREQUENCY COUNTER 2 =]
STANDRARD O
=0 = |
O o] o? o ?

T 10MHz ~120MHz

E\];-:%T INPUT A
10MHz BNC CABLE

OUTPUT

Figure 4-2 Frequency Reference Accuracy Test Setup

o EQUIPMENT
Frequency Counter . .................... TR5823
Frequency Standard . ................... TR3110
Cables:
BNC, 150 cm (2required) . ............... Mi-09
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4.4 Performance Test Process

s 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 ... e e e e e e, INPUT A
GATE TIME ... . i i e e i e e 10 sec

{3) Press the key on the R3265/3271.

CAUTION

Before starting this measurement, perform warm-up operation of the R3265/3271 for more
than 30 minutes. if the frequency reference of the R3285/3271 is set to EXT, set it o INT or
perform 15-minute warm-up operation after instrumernit preset.

(4) Wait for the frequency counter 1o 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

4.4.3 Residual FM
e SPECIFICATION
Residual FM: < 3 Hz X Np-p/0.1 sec

& 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 filter skirt. Any instability in the LO system transfers to the IF signal in the mixing
process. The test determines the slope of the IF filter in Hz/dB and then measures the signal
amplitude variation caused by the residual FM. Multiplying these two values gives the residual

FM in Hz.
FREQUENCY
SYNTHESIZER [_| R3265/3271 ,__|
ouT IN
1 [ b
BNC CABLE
Figure 4-3 Residual FM Test Setup
o EQUIPMENT
Frequency Synthesizer .................. HP3325
Cable:
BNC, 150 cm .. oot e e e MI-09
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4.4 Performance Test Process

PROCEDURE
[Determining the IF Filter Slope]
(1) Connect the equipment as shown in Figure 4-3.

{2) Set the Frequency Synthesizer controls as follows:

FREQ ... 10 MHz
AMPTD ... —10dBn
FUNCTION .. e -~ key

(3) On the R3265/3271, press the key and set the to 10 MHz,
to 100kHz.

Press the m key and' NEXT MENU :, then press 1 DIGTAL IF 1 yice to set the Digital IF to

_______ L _VRIOFE_ )
“OFF,!
Press the key, marker key, : e { to set the signal track to “ON”.

Press the key, then press six times io set the SPAN to 1kHz.

;
Set the | [REw | | to 30 Hz.

L-__J

.
Press the MARKER key, ' gﬁ,;gg | to set the signal track to “OFF”.

r=--7
Set the —5 dBm and! 9%/ 1tg 1 dB, and set to 200 Hz.
L ]

-
Press the key, :SMVéiEgplaﬂd }s;\lve;E:_

—_—— | S |

MKR
Press . 4 '

L____J

{4) Rotate the data entry knob clockwise untii MKR reads —3 dB £0.1 dB.

Press EA KR ! Rotate the data entry knob clockwise until MKR read —6 dB +0.1 dB.

| SR |

(5) Divide the < MKR frequency by the 4 MKR amplitude to obtain the slope of
the RBW filter. For example, if the A MKR frequency is 14 Hz and the 4 MKR
amplitude is 6.05 dB, the slope is 2.3 Hz/dB.

Record the result below:
Slope__~~ Hz/dB
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4.4 Performance Test Process

[Measuring the Residual FM]

(6)

)

(8)

Press the MARKER [oFF | key, the key, @E‘EE;E and 1 ;E’%,T_ i

Set to 0 Hz.

Set the SWEEP to 100 ms.

Press the key. Rotate the data entry knob clockwise to place the displayed
trace about six divisions below the reference level.

r a r A
MENU | SWEEP 1 1SINGLE 1
Press the key, | ODE ! and Cewe 1

i r 3
Press the key, MARKER [ON | keyi< M@ 1 and key | MN 1

| I |

—_———

Read the 4 MKR amplitude, take its absolute vaiue, and record the resuit as the

deviation.

Deviation: . dB

Calculate the residual FM by multiplying 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 Performance Test Process

4.4.4 Frequency Drift

s SPECIFICATION

) 2.5 kHz x sweep time (min) XN (50 kHz < span < 2 MHz)
Frequency Drift . .
80 Hz Xsweep time {min) XN (span < 50 kHz)

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

o DESCRIPTION
In the frequency drift test, drift of the spectrum analyzer’'s LO systern 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 £ vafour
o R3265/3271
|
FREQUENCY [ T
SYNTHESIZER
L
BNC CABLE
Figure 4-4 Frequency Drift Test Setup
e EQUIPMENT
Freguency Synthesizer ..................... HP3325
Cable: BNC 150 cm (2 required) .............. MI-09

Adapter: Type (N) to BNC
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4.4 Performance Test Process

¢ PROCEDURE
(1) Connect the equipment as shown in Figure 4-4.

(2) On the HP3325, set the centrols as follows:

FREQ ... 10 MHz
AMPTD ... . —8 dBm
FUNCTION ... . ~ key

CENTERFREQ ........ ... ... ... .. 10 MHz

SPAN ... e 50.1 kHz
dB/div. ... 2 dB/div

SWP 1 sec

(4) On the R3265/3271, press [centerrrea], [ 1], [1], [ ]and the signai on

the screen moves to the second division from the right. Wait for sweep to be performed

threg times or more.

5) On the R3265/3271 sEj’rV'ijland FWR;TE'I
(5) Onthe , pres A T L

1
| I | -

Set the sweep time to 80 sec.

r 1r 1 |
Pr MENU 1 SWEEP 1 1 SINGLE 1 § RESET 1 .
ess - LMODE | | swp 1! swp |

Wait for the sweep to be completed (until the sweep indicator goes off).

(6) On the R3265/3271, press [FEax], MARKER , [on |, 1441, 3] and[Fem]-
L d

(7) Read the MKR frequency and record this as the frequency drift.
it should be less than 2.5 kHz. Frequency Drift: Hz

r l T 1
(8) On the R3265/3271, press 1 Sioo 1+ | Gwp 1 and MARKER :

r T r 1
1 WRITE 1 1 BLANK 1 Fowpy  F 1T 1
Press [} MU= L [o]i P and o], fswei, faurol, [wedueny]

r>-———=—=- T r-—=——-=—=-
1 ] i

;
DiGiAL I Dier/L 1T to set to the DIGITAL iF o “OFF™.

§ Py 1 ]
LR (MROFE
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4.4 Performance Test Process

Set the A3265/3271 as follows:

CenterFreq ....... .. i 10 MHz
Span L. e 200 Hz
BBW e 30 Hz
WP e e e 5 sec

Wait for sweep to be performed three times or more.
(9) Repeat (4) through (6).

{10) Read the MKR frequency and record this as the frequency drift.
It should be less than 80 Hz.

Frequency Drift: Hz
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445 Noise Sidebands
e SPECIFICATION
Noise Sidebands:
Offset f <26 GHz f>2.6 GHz
1 kHz < —100 ¢Bc/Hz < {—95+20 logN) dBc/Hz
10 kHz < —110 dBeg/MHz < (—108 +20 logN) dBc/Hz
100 kHz < —114 dBc/Hz < (—110+20 logN) dBe/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

R3265/3271 V[10 M REF QUT/IN

RF
o == ? | INPUT

10 M REF

IN

O

N, SMA CABLE

SYNTHESIZED SIGNAL
GENERATOR

RF
QuUTPUT

Figure 4-5 Noise Sidebands Test Setup

e EQUIPMENT: Synthesized Signal Generator

Residual SSB Phase Noise at
1 kiHz offset < =115 dBc/Hz
10 kHz offset < —125 dBc/Hz
100 kMz offset < —130 dBc/Hz

Critical Specifications Recommended
for Equipment Substitution model
Frequency Range = 10 MHz to 4 GHz R4262
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4.4 Performance Test Process

¢ PROCEDURE

(1)

(2)

3)

Connect the equipment as shown in Figure 4-5.

Set the Signal Generator controls as foliows:

Frequency . ....... ... . ... .. . . ..., 2.6 GHz & 3.7 GHz
CWOuUtput .. .. i e —5 dBm

r Bl
Press tI_'le key on the R3265/3271. Pressthe | cr. | key and | ng .
pr——
|

Lo d
.
DIGICT);:L ! twice, to set the Digital IF to “OFF”.

|
L J/20FF

Set 0 2.6GHz.

Since the measurement is made for each of 1 kHz, 10 kHz and 100 kHz offset

then press

frequency, set the span frequency to 2.5 times each offset irequency, or 2.5 kHz, 25

kHz and 250 kHz. Keep other settings unchanged.

Operate keys on the R3265/3271 as follows to measure noise sidebands of each ofiset
frequency. The measurement pracedure for 100 kHz offset frequency is explained here,
and the procedure is applicable for 10 kHz and 1 kHz offset frequency.

Set the span corresponding to offset.

Press the key and the key [FAEE:)_R_EF}.

_____ r-—-—-=-"-1
1

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 (dBc/Hz) | Max. (dBc/Hz) | Actual (dBc/Hz) | Max. (dBeHz)
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)
< t

{10% of actual irequency +0.1% of Stop frequency): LOG Span Accuracy

o RELATED ADJUSTMENT
Span adjustment.

o DESCRIPTION

Set the signal frequency twice with the synthesized sweeper and rneasure 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 R3265/3271 ouT
SWEEPER L—l r—-l

I |
O ouT - 7
7

ADAPTER

l? SMA CABLE

Figure 4-6 Frequency Span Accuracy Test Setup

o EQUIPMENT
Synthesized Sweeper ... ..., . ... ... TR4515
Cables:
SMA, 70cm ... A01002
BNC,150cm ... MI-08
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e PROCEDURE
(1) Connect the equipment as shown in Figure 4-6.

(2) Set the TR4515 controls as follows:

CW e
Qutput Power .. ... .. . i
Frequency STD Switch (Rear Panel) ........

1.899992 GHz
—5 dBm

(3) On the R3265/3271, press the key and set the R3265/3271 contrals as

follows:

Center Freq . ... .. i
5] 0 o

T T
SWEEP
(4) On the R3265/3271, press the key. | wope |

r bl
the [PEAK|key and the MARKER [ON Jkey, 14 MKR 1

{5) Set the TR4515 controls as follows:

r !
SWEEP
{8) On the R3265/3271, press the [MENU |key, LMODEE

the key.

T lswp 1t oswR ]

2 GHz
20 kHz
| r-=—-=%
1 SINGLE 1 1 SINGLE 1
LI | | Vo
L _SEV_P_ Jd L _S_\N_P_ N

2.000008 GHz

1 SINGLE | 1 SINGLE 1 and

| s | Lo——-J

Record the ZAMARKER freguency reading as the Actual 1 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 R3265/3271 as

shown in Table 4-7, and repeat steps (5) through (7).

{LOG Span Accuracy)

(8} On the R3265/3271, press the key and the

------ hl
1
|

4-25
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{9) Set the.R3265/3271 controls as follows:

Startfrequency .. ... . i i e 100 MHz
Stop frequency . ........ ... .. ... .. 1 GHz

{10) Set the TR4515 controls as follows:

CW 200 MHz

T 1
(1) On the R3265/3271, press the key,iooe | ¢ 1oswp | 1 1swe | 3nd

L MODE LSWP | T | SWP |
the key.
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 stari and stop frequency of the R3265/3271 as
shown in Table 4-8, and repeat steps (10} through {12).
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4.4 Performance Test Process

Table 4-7 Frequency Span Accuracy

ist 2nd Center Span
Frequency Frequency Frequency Setting Min. Actual 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 412 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 MMz
1.6 GHz 2.4 GHz 2 GHz 1 GHz 776 MHz 824 MHz
1.2 GHz 2.8 GHz 2 GHz 2 GHz 1.562 GHz 1.648 GHz
2.9 GHz 6.1 GHz 4.5 GHz 4 GHz 3.104 GHz 3.2986 GHz
1.3 GHz 7.7 GHz 4.5 GHz 8 GHz 6.208 GHz B.592 GHz
<R3271 ONLY
9.996 GHz 10.004 GHz 10 GHz 10 MHz 7.76 MHz 8.24 MH=z
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
9.2 GHz 10.8 GHz 10 GHz 2 GHz 1.562 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 412 GHZ
6 GHz 14 GHz 10 GHz 10 GHz 7.76 GHz 8.24 GHZ
2 GHz 18 GHz 10 GHz 19 GHz 15.52 GHz 16.48 GHZ
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Table 4-8 LOG Span Accuracy

R3265/R3271 Marker Reading
1915 Start Stop
Frequen r
aseney Frequency | Frequency Min. Actual Max.
200 MHz 100 MHz 1 GHz 178MHz 221 MHz
500 MHz 100 MHz 1 GHz 449 MHz 551 MHz
800 MMz 100 MHz 1 GHz 719 MHz 881 MHz
20 MHz 10 MHz 1 GHz 17 MHz 23 MHz
50 MHz 10 MHz 1 GHz 44 MHz 56 MMz
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 449 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 1 GHz 179 MHz 221 MHz
500 MHz 1 MHz 1 GHz 4439 MHz 551 MHz
800 MHz 1 MHz 1 GHz 719 MHz B81 MHz
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4.4.7 Resolution Bandwidth Accuracy and Selectivity

SPECIFICATION
Range: 10 Hz to 3 MHz; 1, 3, 10 Sequence
Accuracy: £50% (Resoclution 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)

RELATED ADJUSTMENT

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
= B0 dB BW/3 dB BW).

R3265/3271

CALOUT RE

o =1 ? QNPT

J

BNC CABLE

Figure 4-7 Resclution Bandwidth Accuracy/Selectivity Setup
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s PROCEDURE
[Resolution Bandwidth Accuracy]

(1) Connect the R3265/3271 CALOUT to the INPUT 50 Q as shown in Figure 4-7.

{2) Press and set the controls as follows:

oress PRI
Press [rrea span |[1][o |[Mrz]
Press [ PeF LEVEL HEI-dBm] and IdB’di"l :

press [cou]} ™" {[s]fie]
1.

r ar ar
I NEXT 11 DIGTALIF 11 DIGTAL IF 1 “ »
Press L MENL T Ty Jto set Digital IF to “OFF”.

Press : TFEI;Z_C;E :: SAMPLE] .
L

ar ]
3 Press PEAK ON dB DOWN 11 xdB 1 l CONT DOWN l
(3) , MARKER L 1 pow 1 and set | GLER E to ON.

1
4)  Press WISWEEPHSWGLEI ,3|NG|_E, . .
(4} | MENU || MODE ! swe |+ swp | and wait for a new sweep to finish.

{5) Record the marker frequency in Tables 4-8 and 4-10 as actual 3 dB bandwidth.

{6) Change the RBW and span frequency as shown in Table 4-8, and repeat steps 4 and 5
for remaining RBWSs.

r M
Note : For measure RBW 100Hz to 10Hz, press the key ! NEXT 1 ang
L d

| DIGTAL IF l

| eorr 1 Set Digital [F to “17.
-

[Resolution Bandwidth Selectivity]

(7) Press and set the controls as follows:

Bz}
Press | FREQ SPAN IE E [z |

r—
:"BW*IEE
L

-
Press - key { NEXT 1 ang ! ) o | twice to set Digital IF to “OFF”.
L | L .J

p
Press : TgAECrE n SAM LE| .
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(10

(11)

______ ————— _————————

.
Press , MARKER ‘LdB DOW”J: ,set 1 iy 1 60 dB and| Gog;,gg;w' to ON.

Press WISWEEPIISINGLEI ,S|NGLE, ; i
| MENU | MODE | swP | I swp and wait for a new sweep to finish.

___-J

Record the marker frequency in Table 4-10 as actual 60 dB bandwidth.

Divide the 60 dB bandwidth by the 3 dB bandwidth and record as the Actual Resclution
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

involved.

Press lSWEEPu CONT n

MODE ” Swp |

R

Set VBW to AUTQ if RBW is 10kHz or below.

Table 4-9 Resolution Bandwidth Selectivity

Resolution Freg:::cy 3dB Selectivity
Bandwith Setting Setting Min. Actual Max.
3 MHz 5 MHz 2.25 MHz 3.75 MHz
i MHz 2 MHz 850 kHz 1.15 MHz
300 kHz 500 kHz 255 kHz 345 kMz
100 kHz 200 kHz 85 kHz 116 kHz
30 kHz 50 kHz 255 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 116 Hz
130 Hz 200 Hz 225 Hz 375 Hz
100 Hz, Digital IF | 200 Hz 50 Hz 150 Hz
30 Hz, Digital IF | 200 Hz 15 Hz 45 Hz
10 Hgz, Digital IF 200 Hz 5Hz 15 Hz

": 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

Resoluion | ' esq;ae:cy 60 dB 3 dB 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 i5
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 [F 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 t0'3 MHz RZSBW: < x0.3 dB (referred to 300 kHz RES BW)

30 Hz RESBW: <+1dB
Digital IF:
10 Hz to 100 Hz < 1.5dB

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
This test utilizes the CALOUT signal for measuring the switching uncertainty between
resolution bandwidths. At each resclution bandwidth setting, the dispiayed amplitude variation
of the signal in measured. All measurements are referenced to the 300 kHz bandwidth.

——  R3265/3271 —
\ /
y \
0 O]
———
—J caL [ W
ouT INPUT
ADAPUTER
BNC CABLE

Figure 4-8 Resolution BW Switching Uncertainty Test Setup

o EQUIPMENT
Adapters :
Typed Nim)to BNC () ... ... ... ... ... JCF-AF 001E X3
Cables;
BNC10em ... ... MC-81
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e PROCEDURE

()

(2)

Connect the R3265/3271 CALOUT to the INPUT 50 & as shown in Figure 4-8.

CAL Fo——=—qp———=—-

r 1
HIFT i EACH 11 RBW 1
Press the key, the key and the key | mem | swrrgh ) -

o ———— —————— —————

the key, :NEXT MENU} lDiGTAL IF n DIGTAL u=| 1o set the Digital IF to “OEE".

LI | L i
J 1/2/QFF I L_‘i_lE_.’ClF_F_J

Set the instrument controls as follows:

CenterFreq ........ ... ... ... i, 25 MHz
Span ... .. e 1 MHz
Reflevel ... ... .. . . . .. —5dBm
RBW e e 300 kHz
SweepMode ....... ... .. i, SINGLE
GB/DIV . e e e 1dB

Press the key, ﬁ&? :ig_‘@;f: , the key and the MARKER key,

T r
nA MKR | 1 FIXED MKR | )
Pl oonNoFF

Set the frequency span and RBW to the values listed in the second eniry of Tabie 4-11
{Span 5 MHz, RBW 3 MHz).

Pres tho [T ey, 545 36 and o 7] ko

Record the ZAMARKER amplitude in the ActualZ MARKER Reading column of
Table 4-11. The MARKER reading should be within the limit shown.

] 1
Press the key :NEXT MENU; and | DIGTALF | set Digital IF to “1” when measuring the

resoution BW switching uncertainty of digital IF.

CAUTION

rF————— —— - - — o —

1 1
LA

(7)

Repeat steps 4 and 5 for each set of frequency span-and REBW settings in Table 4-11.
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Table 4-11  Resolution BW Switching Uncertainty
R3265/R3271 2 Marker Reading
Span RBW Min. (dB) Actual Max. (dB)
1 MHz 300 kHz Q 0 (Ref.) 0
10 MHz 3 MHz 0.3 +0.3
5 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 +1.5
200 Hz “10 Hz -1.5 +1.5
*: Digital IF
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4.4.9

o SPECIFICATIONS

Displayed Average Noise lavel:

(R3265)

Displayed Average Noise Level

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
—135dBm

—{140—1.55 X f(GHz)} dBm
—{145--1.55 xf(GHz)} dBm
{Low noise mode)

—135 dBm

(R3271)

Frequency range

Average Noise Level

1 kHz
10 kHz
100 kHz
1 MHz to 3.6 GHz
3.5GHzt0 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 xf{GHz)} dBm
—130 dBm
—123 dBm
— 116 dBm
—110 dBm

¢ RELATED ADJUSTMENT

Frequency response adjustment.

4-36
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DESCRIPTION

This test measures the displayed average noise level in all frequency tests. The analyzer's
input is terminated at 50 Q. 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
R3265 only, a LOW NOISE function is provided, so the test measures the average noise level
at 25 MHz when the LOW NOISE function is set to ON.

R3265/3271

of ] °Q

50Q
TERMINATOR

Figure 4-9 Displayed Average Noise Test Setup

EQUIPMENT
50 @ Terminator
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¢ PROCEDURE
[Displayed Average Noise, Band 1]

(1) Connect the egiptment as shown in Figure 4-9.

Press and set the controls as follows:

Center Frequency .....................
Span Frequency . .......it i,
Reference tevel ............. ... ......
Resolution Bandwidth .. ................
Digital [F . ... ... i
Video Bandwidth ... .. ... ... ... ... ...
lnput Attenuator  ....... ... . ...

(2) Press i”‘x@} E’ and wait for averaging to finish and press .

{3) Read the marker level and record it in Table 4-12 as the Displayed Noise Levei at 1kHz.

(4) Press and set the controls as follows:

Center Frequency .....................
Span Frequency . ............. .. .00,
Reference Level . ..... ... ... ... .....
Input Attenuator ....... ... ... o L.
Resolution Bandwidth . .................
Video Bandwidth . ...... ... ... .......
Sweep TIMe . ...ttt it i et

r ar g
(5) Press | SWEEP 11 SINGLE 1 and wait for a new sweep to finish,

I 1
L MODE ;| SWP_

mamd bl e
then press .
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{6) Read the marker level and record it in Table 4-12 as the Displayed Noise Level at 10
kHz.

(7) Change the center frequency 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
Displayed Noise level at Center Frequency.

{8) Press and set the controls as lollows:

Start Frequency . ....... . i, 3.501 GHz

Stop Frequency - .. ..o i i 8 GHz (7.5 GHz for R3271)
Reference Leval ....... ... .. ... ... ... —40 dBm

Resclution Bandwidth .. ................ 3 MHz

Video Bandwidth ...................... 100 kHz

Input Attenuator ... ... .. e 0 dB

r 1
(8) Press {:;‘ij: El and wait for averaging to finish.

r |
n ¥ WRITE
(10) Press [FER] , [5] (B] ana [2] 9% |

| S |

{11) Set the controls as follows:

Span Frequency .........ceiurnran.. Q Hz
Referencelevel ....... ... ... ... ... ..... —60 dBm
Resolution Bandwidth  .................. 300 Hz
Video Bandwidth . ........ ... ... ... ... 1 Hz
Sweep Time ... ... . ... . i 500 msec

r r r 1
1 SWEEF 11 SINGLE 11 SINGLE 1
(12) Press ' MODE ! swp !l swp | and )

| i - _—

{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 R3271).
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[Displayed Average Noise Level, Band 2 (R3271 only)]

(14) Press and set the controls as follows:

Start Frequency . ......c. .o, 7.501 GHz
Stop Frequency . ... ... ..o 15.4 GHz
Reference Level ......... .. ... ... —40 dBm
Resolution Bandwidth . ... ... ... .. ..., 3 MHz
Video Bandwidth . ... .. ... ... .. ... ... .. 100 kHz
Input Attenuator .. ............... ... .. 0dB

(15} Repeat steps () through (12).

(16) Read the marker level and record it in Table 4-12 as the Displayed Noise level from

7.6 GHz to 15.4 GHz.

[Displayed Average Noise, Band 3 {R3271 only)]

(17) Press and set the controls as follows:

Start Frequency . ......c.ciii e 15.201 GHz
Stop Frequency . ...t i e e 23.3 GHz
Reference Level ....... ... ... ... ..... —40 dBm
Resolution Bandwidth . ................. 3 MHz
Video Bandwidth .. ... ... ... ... .. .... 100 kHz
Input Attenuator ... ... ... i 0 dB

(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 {R3271 only)]

(20} Press and set the controls as follows:

Start Frequency ... ... oo 23.001 GHz
Stop FrequentY -« . v vt ie it ci it 26.5 GHz
Reference Level . ....... ... ... ... .. ... —40 dBm
Resolution Bandwidth .. ................ 3 MHz
Video Bandwidth . .......... ... ... ... ... 100 kHz
Input Attenuator ... ... L e CdB

(21) Repeat steps (9) through (12}).

(22) Read the marker level and record it in Table 4-12 as the Dispiayed Average Noise Level
from 23 GHz to 26.5 GHz,

[Displayed Average Noise at 25 MHz when setting the LOW NOISE function On.
(R3265 only}]

(23) Press and set the R3265 controls as follows:

] LOW NQISE 1 “ ]
Press and | Guorr | set LOW NOISE to "ON”.

Center Frequency .............. ... ... 25 MHz

Span Frequenty .. vvv e e i i aa e 200 Hz
Resolution Bandwidth . ................. 10 Hz (Digital IF)
Input Attenuator .. ... . o oo 0 dB
REFLEVEL . ... .., -30dBm

(24) PressE AVG | EI E Eand wait for averaging to finish.

___J
(25) Press|PEAk| and read the marker level and record it as Maximum Low Noise.

Press ' MIN { and read the marker level and record it as Minimum Low Noise.
L___J

{26) Displayed Average Noise in LOW NOISE mode is provided:

{Maximum Low Noise + Minimum Low Noise)
LOW NOISE = {dBm)
2

Record the result as the LOW NOISE in Table 4-12.
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Table 4-12 Displayed Average Noise Level (R3265)

Displayed Average

Frequency Noise Level Specification (dBm)
{dBm)
1 kHz —95.23
10 kHz —95.23
100 kHz —96.23
1.1 MHz —120.23
10.1 MHz —125.21
101 MHz ~125.07
501 MHz —124.45
1001 MHz —123.68
1.5 GHz —122.90
2.0 GHz —122.13
2.5 GHz —121.35
3.0 GHz —120.58
3.5 GHz —119.80
3.5 GHz to 8 GHz —120.23
24 MHz (LOW NOISE) —145.0
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Table 4-13 Displayed Average Noise Level (R3271)

Displayed Average

Frequency Noise Level Specification (dBm)
(dBm)
1 kHz —85.23
10 kHz —95.23
100 kHz ~96.23
1.1 MHz —120.23
10.1 MHz —120.21
101 MHz —120.07
501 MHz —119.45
1001 MHz —118.68
1.5 GHz —117.90
2.0 GHz —-117.13
2.5 GHz —116.35
3.0 GHz —115.58
3.5 GHz —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
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4.4.10 Gain Compression

& SPECIFICATION

—5 dBm (mixer level) > 200 MHz
R3265: .
~—10 dBm (mixer lavel) > 10 MHz

R3271. —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 iow and high bands.
Two signals, separated by 1 MHz, are used. First a —30 dBm signal is placed at the input of
the R3265/3271.
After that, input a signal at —5 dBm or above and increase its signal level. The initial signai
level at —30 dBm is lowered. Measure the input level when the signal is lowered by 1 dB.

R3265/3271 TR4545
SWEEPER r '__]
7
[:] e CABLE
3dB PAD 20dB CABLE
PAD
POWER
SPLITTER
0
POWER
METER

Figure 4-10 Gain Compression Test Setup
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s EQUIPMENT
Synthesized Sweeper .. ... .. ... o TR4515
SWEEPEI it e i HP8350 + HP83585A
Power Mater .. ... ot i i e HP436A
Power Sensor .......cov i iiiiinnannas HP848/A
Power Splitter ... ... ... Model 1579
20dBPad ... e e DEE-000480-1
B3dB Pad ... e e e e DEF-000685-1

Cable: SMA (3 required)

s PROCEDURE

(1
{2)

{3)

()

Zero and calibrate the power meter.
Connect the eguipment 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:

W e e e e e e e 11 MHz
O =Y ON
Power Lavel ... .. it e e —2 dBm

Set the controls for the TR4515 as follows:

O e e e e e e 10 MHz
Power Level . . .. e e e —4 dBm

On the R3266/3271, press the [PRESET | key.

Set the R32865/3271 controls as follows:
Center Freg . ... .ottt ia 10.5 MHz
OpaAN L. e 20 MHz
0 0dB
dBidiv . e s 1 dB/div
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(6)

(9)

(10)

(1)

On the HP8350, press the vernier key.
Turn the vernier knob of the HP8350 s¢ that the displayed signal on the R3265/3271
screen enters the range within £2 div. from the center on the horizontal axis.

On the R3265/3271, press [ sPaN |and :

Turn the vernier knob of the HP8350 so that the displayed signal on the R3265/3271
screen enters the range within £ 1 div. {rom the center on the horizontal axis.

On the R3265/3271, press and

Turn the vernier knob of the HP8350 so that the displayed signal on the R3265/3271
screen enters the range within 1 div. from the center on the horizental axis.

On the R3265/3271, press and .

Turn the vernier knob of the HP8350 so that the displayed signal on the R3265/3271
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.

On the R3265/3271, set the to —30 dBm.

On the HP8350, press the key to set the output to OFF.

Adjust the power level of the TR4515 for a displayed signal level of —30 ¢Bm 0.1 dB
on the R3265/3271 screen.

On the HP8350, press the key to set the output to ON.

Turn the power level knob on the HP8350 until the signal level at 2.5 div. in the lefthand
part on the R3265/3271 screen is lowered by 1 dB from —30 dBm. If the power level
knob cannot be turned any more, stop it there.

Remove the SMA cable from the input terminal of the R3265/3271 and connect the
power sensor there.

Record the amplitude reading on the power meter,
It should be greater than —5 dBm (R3265: — 10 dBm)}

dBm

Steps 14 through 18 are not necessary for the R3271.

(14}

Set the HP8350 controls as follows:

CW 200 MHz
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(15) Set the TR4515 conirols as follows:

{16} Set the R3265 controls as foilows:

Center Freq . ... oo oo 200.5 MHz
Span .. e 20 MHz
Reflevel . ..... .. . . . .. ... —10 dBm

{17) Repeat steps (6) through (12}.

{18) Record the amplitude reading on the power meter.
It should be greater than —5 dBm.

The following steps are to be performed for both the R3265 and R3271.
(19) Rotate the CAL FACTOR switch to the power sensor’s 3.6 GHz calibration factor.

(20) Set the HP8350 contrals as foliows:

W e e e 3.6 GHz
Power Level .. ... . e -2dBm

{21) Set the TR4515 contrals as foilows:

(22) Set the R3265/3271 controls as follows:

Center Freq ... ... i 3.8005 GHz
BPaBN L e 20 MHz
Ref Level ... ... . . i —10 dBm
dB/diV L e et 10 dB
[NEXT MENU J| PRESELE || PEAK 1 | AUTO |
(23) On the R3265/3271, press MARKER IL _______ . 11 sEaRcH |7 | PEAKING |

Wait for the "peaking!t" message to disappear.
Set the dB/div to 1dB/div.
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{24) Repeat steps (6) through (12).

(25) Record the amplitude reading on the power meter.
it should be greater than —5 dBm.

Table 4-14 Gain Compression

R3265/71 TR4515 HP8350 1dB Gain
Center Freq Ccw cw Compression
{MHz) (MHz) (MHz) level (dBm)
10.5 10 11
200.5 200 2M
3600.5 3600 3601
4-47
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4.4.11 Residual Response

SPECIFICATIC

R3265: —-

R3271: —

N

— 1 MHz to 3.6 GHz < -100 dBm (with no signal at input and 0 dB

input attenuation)
300 kHz to 8 GHz < - 90 dBm

[~ 1 MHz to 3.6 GHz < -100 dBm

300 kHz tc 8 GHz < -390 dBm

RELATED ADJUSTMENT
There is no related adjustment for this performance test.

DESCRIPTION

This test checks for residual responses.

Any response located above the display line is

measured in a narrow frequency span and resolution bandwidth. The RF INPUT is terminated

in 50 Q.

EQUIPMENT

Coaxial 50 £ Termination

Adapters:

Type Nto SMA . ... o i HRM-554s

Type N to
Cable:

BNC

BNC, 180cm ..o Mi-09

PROCEDURE

(1) On the R3

265/3271, press the key and set the controls as follows;

CenterFrea ...... ... . ... i, 25 MHz
Span ... 10 kHz
Reflevel ... ... . . - 10 dBm
RES BW .. 300 Hz
L 0 dB
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{2) Connect a BNC cable between the CAL OUTPUT and the RF INPUT and press the
Key.
Check that the marker amplitude is within -16.0 dBm +0.2 dB. [f it is out of the range,

CAL P ril ALL 1 B f oLt
press , and ' CALLALL T Then, red-check that the marker amplitude is within
L d

-10.0 dBm 0.2 dB.

< < Residual Responses, base band> >

{3) Remove the BNC cable and adapter from the RF INPUT.
Install the Type N to SMA adapter and 50 & termination on the RF INPUT. Press the

key and set the controls as follows:

Center Freq .. ... .t e 1.3 MHz
PN . e e 2 MHz
O S =Y o T 1.9 MHz
Reflevel ... . .. i - 50 dBm
AT T e e 0dB
RES BW ... e 10 kHz
Video BW ... 360Hz

(@) Press[yera] key | 050 0 | and [1][o][o] , [z ] key.

Pross[uENU]key |SWEE] and {SNGie]

The noise level should be at least 3 dB below the display line. If it is not, it will be
necessary to reduce the Span and RES BW to reduce the noise level.

if the Span is reduced, reduce the CF Step to no more than 95 % of the Span.

1 SINGLE |

G . . . .
| swe | again. A residual response will persist, but a

noise peak will not. Record the frequency and amplitude of any responses above the

(6) If a residual is suspected, press

display line.
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(€)

(7)

If a respanse is marginal, verify the response amplitude as follows:

SAVE meme——-

r T
SAVE
@ Press the [sHFT | and [recact | key, [1] . [Hez]key, :LE_XEEETEJ: .
Cowip] | CowT |
| I 1 1
@ Press the key, {VooE | 7 Lswe
@ Place the marker on the peak of the response in guestion.
r==—=—-=- =
@ Press the [WkA=key, [MkACE ]
. r——m—1
® Press the key, :LF_‘Ei"L} {AUTO!
® Continue to reduce the Span until a RES BW of 300 Hz is reached.

@ Record the frequency and amplitude of any residual response above the display line.

Foo--= .
Press the key, | RECALL 1

I ]
LEXECUTE

Check for residuals up to 3.599 GHz using the procedure of step {4) through (6) above.

To change the center frequency, then press the and keys.

< <Residual Response, 3.5 {o 7.5 GHz Band > >

Set the A3265/3271 as follows:

Center Freq .. ..o il e e e 3.625 GHz
7= T T 50 MHz
0 S [T o 47.5 MHz
RES BW . i e 300 kHz
Video BW .« L. 300 Hz

| =1
Press the key, E-Eiosgf_’é?';j IE EI key.

Check for residuals up to center frequency 7.425GHz using the procedure of steps (4)

through (6) above. To change the center frequency, then press the and
keys.

Lastly check for residuals at center frequency 7.475GHz using the procedure of steps (4)
through {B6) above.
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4.412 Second Harmonic Distortion

e SPECIFICATION

—70 dBc (100 MHz to 3.6 GHz, — 30 dBm mixer level)
R32655:
—~ 60 dBc (10 MHz to 3.6 GHz, - 30 dBm mixer level)

-100dBe ( =>3.6 GHz, ~ 10 dBm mixer level)

— 70 dBc (10 MHz to 3.6 GHz, - 30 dBm mixer level)
R32715:

-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 R3265/3271 frequency response is calibrated. The synthesized sweeper is
phase-locked to the spectrum analyzer’s 10 MHz reference.

BNC CABLE
SYNTHESIZED
SWEEPER »[ = l IR_j265/3271
! POWER
T METER
SMA CABLE
b
LOW  powER
PASS  spLTTER
FILTER POWER SENSOR

Figure 4-11 Second Harmonic Distortion Test Setup
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e EQUIPMENT
Synthesized Sweeper .. ... ... ... TR4515
PowerMeter . ........ ... .. .. HP438A
Power Sensor . ........ .. i HP8485A or HPB481A
Power Splitter . ......... ... .. ... . ... Model 1579
2GHz Low-pass Filter . .................... OEE-001172-1
Adapter: | '
Type Nto SMA ... ... ... . L HRM-5548
Cables:
BNG, 180 cm ... . i MI-09
SMA, 70cm ... e A01002

e PROCEDURE

[100 Hz to 3.6 GHz Band]

(1) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor’s 1.5 GHz calibration factor.

(2) Coennect the equipment as shown in Figure 4-11.

(3) Press thekey on the TR4515. Set the TR4515 controis as follows:

OW e e 1.5 GHz
PowerLevel ...... ... ... . .. i 0 dBm
Frequency Standard Switch (rear panel) ........... EXT 10 MHz

(4) On the R3265/3271, press and set the controls as {ollows:

Coenter Freq ... . i i e e e . 1.5 GHz
T T T 10 kHz
VBW e e e e e 30 Hz

L T 20 dB
Reflevel ... ... ... . .. .. . i -10 dBm

(5) Set the TR4515[ Powen LeveL | key for a -10 dBm +0.1 dB reading on the power meter.

r Tr it r T
1SWEEP | 1 SINGLE 1 12 MKR
(6) On the R3265/3271, press N0t | | | , MARKERL l

————

rooms— al
1 FIXED MKR 1

' onoFF T
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r .l
(7)  On the R3265/3271, press |GeNTER FREQ [GHz , MENUI:LS.’:"VE’EE'; J::SISI\_[VCV?’E_E

L
Wait for completion of the sweep.
pmm e

-
Press and record the amplitude of :A MKR L

e ad
it should be less than -70 dBc.

Second Harmonic Distortion (< 3.6 GHz) dBc

[>3.6 GHz Band]

{8) Remove the low-pass-filter and connect an SMA cable between the TR4515 and the
R3265/3271.

{9) On the R3265/3271, press and set the controls as follows:

Center Freq ... .. e 3.8 GHz
S 07 o 500 kHz

{10) Set the TR4515 controls as follows:

CW e e 3.8 GHz

Power Level ... .. e e e e e —-10 dBm
| NEXT MENU | | PRESELE |1 PEAK || AUTO |
(11) On the R3265/3271, press MAKER ,L _______ 1 PresES 11 sommon | Lpemg |-

Wait for the "peaking" message to disappear.

(12) Set the TR4515 controls as follows:

W e e e 1.9 GHz

(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.

{(15) Set the TR4515 key fora 0 dBm *0.1 dB reading on the power meter.

4-53 Oct 28/91



R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

(18) Set the R3265/3271 center frequency to 1.9 GHz and span to 1 kHz.

Press - MAKER m».’.] MKR | X | FIXED MKR | _

I
L _ON/GFF |

Set the center frequency to 3.8 GHz and ref-level to -40 dBm.

Press EtAVG |EEE

Wait for the end of 20 averagings.
Press and record the 4 MKR amplitude.

It shouid be less than - 100 dBc
Second Harmonic Distortion (>3.6 GHz) dBc
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4.413 Third Order Intermodulation Distortion
e SPECIFICATION

For a total mixer input level* of -30 dBm:

R3265 R3271

10 MMz to 3.6 GHz : < - 60 dBc 10 MHz t¢ 3.6 GHz : -70 dBc
200 MHz to 3.6 GHz : < -70dBc
35GHzt0 8 GHz: < -75dBc 3.5GHzto 26,5 GHz : < -75dBc

* Total mixer input level = Total Input Level - Input Attenuation

Converted Specification for a total mixer input level* of -20dBm:

R3265 R3271

10 MiHz to 3.6 GHz : < - 40 dBc 10 MHz to 3.6 GHz : < -50dBc¢
200 MHz to 3.6 GHz : < -50 dBc
3.5 GHzto 8 GHz : < -85 dBe 3.6 GHz to 26.5 GHz : < -55 dBc

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
Two synthesized sweepers provide the signals required for measuring third order
intermodulation.
It is difficult when the input level is low because of being buried to the ncise, to measure the
spectrum generated by the distortion. Third order intermodulation distortion is raised by 20d8B if
the input level is raised by 10dB.
Then, examine with mixer input level set in -20dBm after the spec is converted into a value
which is 20dB larger.

SYNTHESIZED SYNTHESIZED
R3265/3271 SWEEPER #2 SWEEPER #1
I | [ ]
7 1RF T IRF T IRF
INPUT QUTPUT QUTPUT
N or SMA CABLE
- o N or SMA CABLE
POWER DIVIDER

Figure 4-12 Third Order Intermodulation (<300 MHz) Test Setup
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e EQUIPMENT
itical ficati .
Instrurnent Critical Speci icatl_ons 'for Equipment Recommended Model
Substitutuion

Synthesized Sweeper Frequency Range: 10 MHz to 4 GHz TR4515
Power Level: -~ 10 to 0 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 followingj proéedure carryout at -20dBm for a total mixer input level.

[Third Order Intermodulation (<300 MHz)]

(1) Select power divider #1 and connect the units as shown in Figure 4-12,

(2) Pressthe key on each synthesized sweeper. Set each of the synthesized

sweeper controls as follows:

Powerlevel ........ ... . .. . i iiuinann, — 10 dBm

CW (synthesized sweeper #1) . ...... ... .. ..., 16.5 MHz (205 MMz)
CW {synthesized sweeper #2) .................. -10.6 MHz {205.1 MHz)
RFOUt .. e OFF

(3) On the R3265/3271, press the key. Setthe R3265/3271 controls as follows:

Center Freq .. .. i e 10.5 MHz (205 Mhz)
RefLevel .. ... i ~10 dBm

Freg Span . ... e 1 MHz

RBW 3 kHz

VBW e 300 Hz

AT e e 10 dB

i | b
1 1 CONT PK 1

Ly 1
b 1 L _ONOFF_,
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(6} On the synthesized sweeper #1, adjust the key fora —10dBm x0.1dB

reading on the R3285/3271 display.

(7) On the synthesized sweeper #1, set the key to OFF. On the synthesized

sweeper #2, set the key to ON.
(8) On the synthesized sweeper #2, adjust the [POWER LEVEL | key for a -10 dBm +0.1 dB

reading on the R3265/3271 display.

{9) On the synthesized sweeper #1, set the key to CN.

(10) On the R3265/3271, press the following keys: i%%,@gj and the [PEa¢]  key.

Wait for a new sweep to finish, then press the following keys: the key,

} V'EW } ,thew key, - key and “Z]—M}a-: )

- ———— ____.l

(11) Third order interrnodulation distortions appear symmetrically 100 kHz apart from the two
carriers. Move 21 MKR to each distorted position with the knob or key, read the

level in dBc and record the greater reading.

{12) For the R3271, only measurement with 10.5 MHz center frequency is made. For the

R3265, repeat the steps for measurement with 205 MHz center frequency and record its

result. -
[Third Order Intermodutation, 3.6 GHz]

(13) Switch power divider #1 to #2.

(14) Press the key on each synthesized sweeper. Set each of the

synthesized sweeper controls as follows:

PowerlLevel ...... ... ... i, - 10 dBm
CW (synthesized sweeper #1) . ....... ... .. .. 3.6 GHz
CW (synthesized sweeper #2) .. ... ... ..o 3600.1 GHz
RE Out ... e QOFF
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(15) On the R3265/3271, press the [PRESET | key. Set the R3265/3271 controls as follows:

Center Freq
Ref Level

{16) Repeat steps {4) to (11) to measure the third order intermodulation distortions and

record the greater reading.

Table 4-15 Third Order Intermodulation Distortion

(R3265)
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
(R3271)
Sythsized Sythsized Third Order intermodulation Distortion
Sweeper #1 Sweeper #2
[CW] (MHz) [CW] (GHz) Actual (dBc) Max (dBc)
10.5 10.6 -50
3600 3600.1 -55

4-58

MAR 28/96



R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

4.4.14 Image, Multiple and Out-of-Band Response

s SPECIFICATION
Image, Multiple and Out-of-Band Response:
R3265: - 70 dBc {10 MHz to 8 GHz)

-~ 70 dBe (10 MHz to 18 GHz)
R3271: - 60 dBc (10 MHz to 23 GHz)
- 50 dBc (10 Mhz to 26.5 GHz)

s RELATED ADJUSTMENT
YTF adjustment

o DESCRIPTION
The performance tests in the R3265 and R3271 differ in measurement frequency.

Make measurement with each band.

SWEEPER R3265/3271
IS ]

-0

L 9

POWER SPLITTER

POWER

METER POWER SENSOR

Figure 4-13 Image, Muitiple and Out-of-Band Response Test Setup
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e EQUIPMENT
SWEEPEE . i i e HP8350 + HP83534A
Power Meter . ... ... .. e e e HP436A
Power Bensor ...t e e e e e HP8485A
Power Splitter .. ..... ... . . Model 1579
Adapter:
Type Nto SMA ... ... .. oo HRM-5548
Cables:
SMA, 70 CmM . e e e A01002

* PROCEDURE

[10C Hz to 3.6 GHz Band (R3265/3271)]

(M

2

(5)

(6)

Connect the eguipment as shown in Figure 4-13, but do not connect the power sensot.

Press the key on the sweeper and set the controls as follows:

Center Freq ..o ittt e i e e 2 GHz
OpaN . e 40 kHz
RBW e e 100 kHz
VBW e 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 {o the power splitter.

Adjust the sweeper key for a 0 dBm £ 0.1 dB reading on the power

meter.

- r
ISWEEPHSNGLE1 W MIAMKRIJFIXEDMKR:WE[E]M
| MODE | | swp ’ - MARKER _ 11 _onoFF
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(7)

For each of the frequencies listed in Table 4-15 (R3271) for the 100 Hz to 3.6 GHz
band, do the following:

@ Set the sweeper to the listed key frequency.

@ On the power meter, rotate the CAL FACTOR switch to the appropriate power

sensor calibration factor.

@ Set the sweeper key for a 0 dBm reading on the power meter.

@ Press {Sk‘:‘(')%EEPI 'Sg‘\g'f: on the R3265/3271.

® On the R3265/3271, press and record the AMKR amplitude in Table 4-16
{(R3271) as the response amplitude. The response amplitude should be less than

the specification listed in the table.

17 a
SWEEP CONT
On the R3265/3271, press the MARKER : w: veno] | Sioae + + o |-

Measurement frequency for the R3265 is different for the following bands. Therefore,

skip steps (9} to (27) and restart from step (28). The following steps are for the R3271.

[3.5 to 7.5 GHz Band (R3271 Only)}

(9}

Set the R3271 center frequency to 5.5 GHz. Set the sweeper|cw |to 5.5 GHz.

(10) Rotate the CAL FACTOR switch to the power sensor’s 5.5 GHz calibration factor on the

(11

power meter.

) On the sweeper, set the power level to the power meter indicate 0dBm.

On the R3271, press WW :r\EK:n:-»:c}u WE MHz| | MARKER

""""" 1 I"'""""I | | i
1NEXT MENU 1 1| PRESELE | | PEAK | 1 AUTO " Im
! o 1§ searcH | 7 1 peaKiNG I Wait for the "peaking!!" message to
disappear.
m——q pm——— fommmq pom————
MENU [SWEEP | | SINGLE 1 - W'A MKR I 1 FIXED MKR | m E
Press - L MODE | | swp 1’ MARKER 1 ONOFF_ | -

R B E gt ]

B -

(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 (R3271 oNLY)]

(13)

(14)

Set the R3271 center frequency to 12 GHz. Set the sweeper to 12 GHz.

Rotate the CAL FACTOR switch to the power sensor’s 12 GHz calibration factor on the

power meler.
Repeat step (11) for the R3271.

Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-18 for the 7.4
GHz to 15.4 GHz band.

[16.2 GHz to 23.3 GHz Band (R3271 Only)]

(17)

(18)

{19)

(20)

Set the R3271 fo 21 GHz. Set the sweeper to 21 GHz.

Rotate the CAL FACTOR switch to the power sensor's 21 GHz calibration factor on the

power meter.
Repeat step (11) for the R3271.

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 (R3271 Only)]

(21)

(22)

Set the R3271 center frequency to 24.4 GHz. Set the sweeper to 24.4 GHz.

Rotate the CAL FACTOR switch to the power sensor’'s 24.4 GHz calibration factor on

the power meter.
Repeat step {11) for the R3271.

Repeat steps (7) and {8} for the sweeper frequencies listed in Table 4-16 for the 23 to
26.5 GHz band.

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 4-18.

(At frequency ranging from 18 to 23 GHz)

Maximum Response Amplitude{ <23 GHz) dBe

(27) Record the maximum response amplitude irom Table 4-16.

(At frequency ranging from 23 to 26 GHz)
Maximum Response Amplitude(< 26.5GHz) dBe¢
The following steps are for the R3285.
[3.5 to 8 GHz Band {R3265 Oniy)]
{28) Set the R3265 center frequency to 7 GHz. Set the sweeper to 7 GHz.

(29) Rotate the CAL FACTOR switch to the power sensor’s 7 GHz calibration factor on the

power meler.

{30) On the sweeper, set the power level to the power meter indicate 0dBm.

| L I i I LN S A
MARKER [N 0T M TR | | ot |+ Waltor the "peakingl
message to disappear.
ISWEEP| | SINGLE | 1 MKR | 1 FIXED MKR |
Fress L MoDe | | swe | MARKER [on | 1 o |

alojp

(31) Repeat steps (7) and (8) for the sweeper frequency listed in Table 4-17 for the 3.5 to
8GHz hand’s 7GHz center frequency.

(32) Set the R3265 center frequency 1o BGHz. Set the sweeper to 8GHz.

(33) Rotate hte CAL FACTOR switch to the power sensor’s 8GHz calibration factor on the

power meter,
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(34) Repeat step (30) for the R3265.

(35) Repeat steps (7) and (8) for the sweeper frequencies listed in Table 4-17 for the 3.5 {0 8

(GHz band’s 8 GHz center frequency.

(36) Record the maximum response amplitude from Table 4-17.

Maximum Response Amplitude dBc
Table 4-18 Image, Multiple and Cut-of-Band Responses (R3271)
R3271 SG Response I
Band Center Freq. oW Amplitude Spe{cdlgc;?tlon
{GHz) (MHz) {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 7.5 GHz Band 5.5 6342.841 =70
55 11421.421 =70
5.5 17342.841 =70
5.5 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 —80
' 21.0 6719.053 -70
21.0 13858.527 -70
23 GHz to 26.5 GHz Band 24.4 25242.841 —-60
24.4 5783.935 —70
24.4 11989.29 -70
244 18194.645 —60
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Table 4-17 Image, Multiple and Out-of-Band Responses (R3265)

R3265 SG Response Specification

Band Center Freq. CwW Amplitude P (dBc)
(GHz) (MHz) (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

SPECIFICATION

+1.5 dB (100 Hz to 3.6 GHz) (10 dB Input Attenuation)
* 1.0 dB (50 MHz to 2.6 GHz2)

R3265:
£1.5 dB (3.5 GHz to 7.5 GHz)

£1.5 dB (7.4 GHz to 8 GHz)

— *1.5dB (100 Hz to 3.6 GHz)
*1.0 dB (50 MHz tc 2.6 GHz)

" £1.5dB (3.5 GHz to 7.5 GHz)

R3271: —

(

(

(
3.6 dB (7.4 GHz to 15.4 GHz)
£4.0dB (15.4 GHz to 23.3 GHz)
(

- +£4.0dB (23 GHz to 26.5 GHz)

Frequency response relative to the calibrator (25 MHz): < 25 dB
Band switching uncentainty: < 0.5 dB

RELATED ADJUSTMENT

YTF adjustment.
Frequency response adjustment.

DESCRIPTION

The sweeper signal is fed through a power splitier to a power sensor and the R3265/3271.
The sweeper’s power level is adjusted at 256 MHz to place the displayed signal at the
R3265/3271 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 dispiays the inverse of the frequency response relative to the
calibrator.
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SWEEPER = R3265/3271 =
7 o
L 2]
SMA-SMA
S POWER
POWER METER
CABLE SPLITTER

POWER
SENSCOR °

Figure 4-14 Frequency Response Test Setup

EQUIPMENT
SWEBPEr .+ .ttt HP8350 + HF83595A
Power Meter . .. it it e e e HP436A
POWEr SENSOr vttt it e e e HP8485A
Power splitter
Adapter:
Type Nto SMA . ... oo i HRM-5545
SMA(MIto SMA(M) . ... ... L i 50-673-0000-31
Cables:
SMA, 700M oo e e AQ1002
PROCEDURE

(1) Zero and calibrate the power meter.

(2) Connect the equipment as shown in Figure 4-14.

{3) Press the key on the sweeper. Setthe sweeper controls as follows:

CW ot e e e e e e e e 25 MHz
Freg Step . vt i i e e 100 MHz
Power Lavel ... ittt e e -4 dBm
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(4) On the R3265/3271, press the key.

Center Freq . ... ... ... ... .. . . 25 MHz
CF S eD .ot 100 MHz
PaAN e e e e e e 40 MHz
Ref Level . ...... ..t ii e, -5 dBm
AB/div e 1 dB/div
RBW e e 3 MHz
VBW e e 1 KHz
r-——T——= IrTTTmE = 1
®) Press [Fo] ST QT

{6) Adjust the sweeper vernier for a MKR frequency reading 100MHz + 2MHz.

Adjust the sweeper POWER LEVEL for a MKR amplitude reading of ~ 10 dBm +0.09
dB.

{7) Press the switch on the power meter.
[Frequency Response (R3765/3271: 100 Hz to 3.6 GHz Band)]

(8) Set the sweeper to 100 MHz.

(9) Set the R3265/3271 [CENTER FREQ | to 100 MHz.

(10) Adjust the sweeper POWER LEVEL for an R3265/3271 MKR amplitude reading of — 10
dBm £0.09 dB.

(11) Record the reverse sign value of the power ratio displayed on the power meter in Table
4-18.

(12) On the sweeper, press the and keys.
On the R3265/3271, press the and 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.
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[Frequency Response (R3265/3271: 3.5 to 7.5 GHz Band)]

(13) Set the R3265/3271 [centen =rec |to 3.6 GHz.

(14) Set the sweeper to 3.6 GHz.

r——————= 1T e B luteindin ! r “1
INEXT MENU ¢ 1 PRESELE 11 PEAK 1 1 AUTO
| i1 .

15
{15) On the R3265/3271, press MARKER -WL _______ j e HiRs R

Wait for the "peaking!!" message to disappear.

(16) Adjust the sweeper POWER LEVEL for an R3265/3271 MKR amplitude reading of =10
¢Bm *0.09 dB.

{17) Record the reverse sign value of the power ratio displayed on the power meter in Table
4-18.

(18) On the sweeper, press the and keys.
On the R3265/3271, press the and keys.

At each new frequency, repeat steps (15) through (17), retating the CAL FACTOR switch
to the power sensor’s calibration factor.
When the peak is out of CRT display, adjust the VERMER c¢f sweeper for near

the center.

[Frequency Response (R3265: 7.5 to 8.0 GHz Band) (R3271: 7.5 to 15.4 GHz Band)]

(19) Set the R3265/3271 |CENTER FREQ |t0 7.5 GHz and | pyruy ito 200 MHz.

{20) Set the sweeper |©W |to 7.5 GHz and | CW STEP SIZE | to 200 MHz.

| 1r “qr =1 n A
I NEXT MENU 1 1+ PRESELE 1 1+ PEAK | I AUTO
| 11 -

(21)0n the R3265/3271, press MARKER ST e jjPResEE HEaT R

Wait for the "peaking!!” message to disappear.

{22) Adjust the sweeper POWER LEVEL for an R3265/3271 MKR amplitude reading of — 10
dBm *0.09 dB.

(23} Recording the reverse sign value of the power ratio displayed on the power meter in
Table 4-20.
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{24) On the sweeper, press the and keys.
On the R3265/3271, press the and keys.

At each new frequency, repeat steps (21) through (23), rotating the CAL FACTCOR switch

to the power sensor’s calibration factor.

[Frequency Response (R3271: 15.4 to 23.3 GHz Band)]
(25) Set the R3271 to 15.4 GHz.

(26) Set the sweeper [CW |to 15.4 GHz.

| i B S S 1 | A

1r ar
(27) On the R3271, press MARKER :NEXT MENU | | PRESELE 11 PEAX I 1 AUTO 1

El | | i
Lememee e Jtooooo o LSEARCH | - ¢ PEAKING

Wait for the "peaking!!” message to disappear.

{28) Adjust the sweeper POWER LEVEL for an R3271 MKR amplitude reading of — 10 dBm
£0.09 dB.

{28) Record the ﬁegative value of the power ratio displayed on the power meter in Table 4-21.

{30) On the sweeper, press the and keys.
On the R3271, press the and keys.

At each new frequency, repeat steps (27) through (29}, rotating the CAL FACTOR switch

o the power sensor’s calibration factor.

[Frequency Response (R3271:233 to 26.5 GHz Band)]

(31) Set the R3271 to 23.4 GHz.

{32) Set the sweeper to 23.4 GHz.

g LI ar--=== = r=——-- ¥
P NEXT MENU 1 1 PRESELE [ 1 PEAK | I AUTO
t 11

(33) On the R3271, press MARKER [ O} NexT Meny LIPS T |1 Lot

Wait for the "peaking!!” message to disappear.

{34) Adjust the sweeper POWER LEVEL for an R3271 MKR amplitude reading of — 10 dBm
+0.09 dB.
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(34) Adjust the sweeper POWER LEVEL for an R3271 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.

(38) On the sweeper, press the and keys.
On the R3271, press the and keys.

At each new frequency, repeat steps (33) through (35), rotating the CAL FACTOR switch
to the power sensor’s caiibration factor.
When ihe peak is out of CRT display, adjust the VERNIER of the sweeper for
near the center.

[Test Results)

(37) Freguency Response (R3265/3271:100 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 Tabie 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) Freguency Response (R3265/327'1:50 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)

(40)

Frequency Response (R3265/3271:3.5 GHz to 7.5 GHz Band)

@ Enter the most positive number from Table 4-19, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-19, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Subtract @ from @:
The result should be less than 3 dB.

Frequency Respense (R3265:7.5 to 8§ GHz Band)(R3271:7.5 to 15.4 GHz Band)

@ Enter the most positive number from Table 4-20, HP435A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-20, HP436A Reading:
The absolute vaiue of this number should be less than 5 dB.

@ Subtract @ from @:
The result should be less than 7 dB (R3265:3 dB).

Freguency Respense (R3271:15.4 ta 23.3 GHz Band)

@ Enter the most positive number from Table 4-21, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-21, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Subtract @ from &
The result should be less than 8 dB.

Frequency Response {R3271:23.3 to 26.5 GHz Band)

@ Enter the most positive number from Table 4-22, HP436A Reading:
The absoiute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 4-22, HP436A Reading:
The absolute value of this number should be less than 5 dB.

@ Subtract @ from O:
The result should be less than 8 dB.
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Table 4-18 Frequency Respcnse
{R3265/3271 : 100 Hz to 3.6 GHz Band)

Column 1 Column 2 Column 3
Frequency HP436A CAL Factor
{MHz) Reading (dB) Freq. (GHz)
100 0.05
200 0.05
300 0.05
400 0.05
500 0.05
600 0.05
700 0.05
800 0.05
900 0.05
1000 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
1800 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
(R3265/3271 : 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
3.8 4.0
4.0 4.0
4.1 4.0
42 4.0
4.3 4.0
4.4 4.0
4.5 5.0
4.6 5.0
4.7 5.0
4.8 5.0
4.9 5.0
5.0 5.0
5.1 5.0
5.2 5.0
5.3 5.0
5.4 5.0
5.5 6.0
5.6 6.0
5.7 6.0
5.8 5.0
5.9 6.0
6.0 6.0
6.1 6.0
6.2 6.0
6.3 8.0
6.4 6.0
6.5 7.0
8.6 7.0
6.7 7.0
6.8 7.0
6.9 7.0
7.0 7.0
7.1 7.0
7.2 7.0
7.3 7.0
7.4 7.0
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Table 4-20 Frequency Response
{(R3265 : 7.5 GHz to 8 GHz Band)
{R3271 : 7.5 GHz to 15.4 GHz Band)

Column 1 Column 2 Column 3
Frequency HP436A CAL Factor
{GHz) Reading (dB) Freg. (GHz)
7.5 8.0
7.7 8.0
7.9 8.0
<R3271 Only >
8.1 8.0
8.3 8.0
8.5 8.0
8.7 9.0
8.9 8.0
9.1 8.0
8.3 9.0
8.5 10.0
9.7 10.0
9.9 10.0
10.1 10.0
10.3 10.0
10.5 11.0
10.7 11.0
10.8 11.0
111 11.0
11.3 11.0
11.5. 12.0
11.7 12.0
11.8 12.0
12.1 12.0
12.3 12.0
12.5 13.0
12.7 13.0
12.9 13.0
13.1 13.0
13.3 13.0
13.5 14.0
13.7 14.0
13.9 14.0
141 14.0
14.3 14.0
14.5 15.0
14.7 15.0
14.9 15.0
15.1 15.0
15.3 15.0
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Table 4-21

Frequency Response
{R3271 : 15.4 GHz to 23.3 GHz Band)

Column 1 Column 2 Column 3
Frequency HP438A 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.¢
17.0 17.G
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 19.0
19.0 19.0
19.2 19.0
19.4 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
(R3271 : 23.3 GHz to 26.5 GHz Band)

Column 1 Column 2 Column 3

Frequency HP436A CAL Factor
(GHz) Reading (dB) Freq. (GHz)
23.4 23.0
23.6 24.0
23.8 24.0
24.0 24.0
24.2 24.0
24.4 24.0
24.6 25.0
24.8 25.0
25.0 25.0
25.2 25.0
25.4 25.0
25.56 286.0
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

o 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-tooked to the analyzer’s 10 MHz reference.

BNC CABLE

110 MHz REF
10 MHz REF FREQUENCY R3265/3271 INFQUT
I SYNTHESIZER

-0
0

1dB STEP 1GdE STEP
BNG CABLE L AT BNGC GABLE

ATT/SW DRIVER

Figure 4-15 IF Gain Uncertainty Test Setup

e EQUIPMENT
Frequency Synthesizer ............... ... ... HP33258
1dB Step Attenuator . .. ... L HP8494H
10dB Step Attenuator ... ... ... . L. HP84395H
Attenuator/Switch Driver .. ....... ... ... .... HP11713A
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¢ PROCEDURE
(1) Connect the equipment as shown in Figure 4-15.
{2) Set the frequency synthesizer controls as follows:

Freq ..o e 11 MHz
Amplitude .. ... ... . . oL —5dBm

{3) On the R3265/3271, press the key and set the controls as follows:

CenterFreq . ... ... .. 11 MHz
FregSpan ...... ... . i, OHz
dBidiv .. 1dB
VBW 1Hz
RBW 1 MHz

(4) Set 1 dB and 10 dB step attenuator 1o 0 dB. Set the output level of the frequency
synthesizer to the value 5 dB lower than the R3265/3271 reference level.

r A
(8) After several sweeps in the R3265/3271, press the |a ]| YEW 1and keys to read
L 4

the data on the screen and record it as the reference value. Then, press the :

F2===1 r 1
| WRITE 1
idukR i T3] keys and | WATE |

Lomed Lo—_-d

{6) Pressthe i dB step attenuator to lower the R3265/3271 reference level by 1 dB.

{7) After several sweeps in the R3265/3271, press the key to read the marker level
on the screen and record it in Table 4-23.

(8) Repeat steps (6) and (7) until the 1 dB step attenuator is lowered to 10 dB.
{8) Pressthe 10 dB step attenuator to lower the R3265/3271 reference level by 10 dB.

(10) After several sweeps in the R3265/3271, press the key {0 read the data on the
screen and record it in Table 4-23.

(11) Repeat steps (8) and (10} until the 10 dB attenuatoer is lowered to 60 dB.

(12) Repeat steps (2) to {11) above for the R3265/3271 resolution band width 3 kHz and 300
kHz. For resolution band width 3 kHz, repeat steps {11) until the 10 dB step attenuator
is lowered to 70 dB and record the result in Table 4-24. For resoiution band width 300
kHz, set dB/div to 0.8 dB/div in step (3) and record the result in Table 4-25.
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Table 4-23 [F Gain Error (RBW=1 MHZ, 1 dB/div. )

Reference value {dBm)
R3265/3271 1 dB Ste 10 dB Ste
Reference Attenuat-oe Attenuat_o? 4 Ll\éls:[cer Specification
Level Attenuation Attenuation (dB)
(dBmy} (dB) {dB)

0 0 0 0 (Ref)) —
-1 1 0 +0.5dB
-2 2 e +0.5dB
-3 3 0 0.5 dB
—4 4 0 +0.5 dB
—5 5 o +0.5dB
-6 6 o +0.5dB
-7 7 4] +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
—49 10 30 +0.54dB
- 50 10 40 +0.5dB
—B0 10 50 +0.7 dB
-70 10 80 +0.7 dB
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Table 4-24 IF Gain Error (RBW =3 kHZ, 1 dB/div.)
Reference valug {dBm)
Heoonce | Atenoster | Avenoater | 4 Marker o
Level Attenuation Attenuation Level Specification
(dBm) (dB) (GB) (dB)

0 0 0 0 (Ref.) -
-1 1 0 +0.5dB
=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 g 0 +4.5dB

=10 10 0 +0.5dB
-20 16 10 +0.5dB
-30 10 20 +05dB
—40 10 30 $0.5dB
—-50 10 40 10.5 dB
- 60 10 50 +0.7 dB
-7 10 60 +0.7 dB
—80 10 70 +0.7 dB
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Table 4-25 IF Gain Error (RBW =300 kHZ, 0.5 dB/div.)
Reference value {dBm)
R3265/3271 1 dB Ste 10 dB Ste
Reference Attenua’goﬁ' Attenua’gof 4 Lt\éi\e{x:;er Specification
Level Attenuation Attenuation (dB)
(dBm) {dB) (dB)

0 0 0 0 (Ref) -
-1 1 0 +0.5dB
-2 2 0 +0.5dB
-3 3 0 +0.5dB
—4 4 0 +0.5dB
-5 5 0 +0.5dB
-6 3 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 +0.5dB
—~50 10 40 +0.5dB
—-80 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 € to 90 dB range.
Linear Scale Fidelity: < *5% of reference lavel
QP-mode Log Scale Fidelity: #1.0 dB/30 dB, +2dB/40 dB, % 1.0 dB/40 dB (25°C +10°C)

® RELATED ADJUSTMENT
IF amplitude adjustment.

e DESCRIPTION
This test measures display accuracy for 1 dB, 10 dB log scales, X1, X2 linear scales and 10 dB
QP mode log scale. All scales are measured with ¢ dBm reference signal. Figure 4-16
ilustrates the measurement system of this test. The frequency synthesizer is phase-locked to
the 10 MHz reference source of the spectrum analyzer.

1 10 MHz REF
10MHz | FREQUENCY R3265/3271 INOUT
REF IN SYNTHESIZER
o}
°© 9 T
1dB STEP  10dB STEP
NUAT
BNC ATTENUATOR ATTENUATOR BNG
CABLE CABLE
ATT/SW DRIVER
Figure 4-16 Scale Fidelity Test Setup
¢ FEQUIPMENT
Frequency Synthesizer ... ... ... ... .. HP3325B
1dB Step Attenuator .. .. ... ... .. ... ..., HP84394H
10 dB Step Attenuator .. .. ... ... .. ... . ..., HP8495H
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:

Freq ... 11 MHz
Amplitude . ... ... .. . L L 0 dBm

(3) On the R3265/3271, press the key and set the controls as follows:

CenterFreq ......................... 11 MHz
FreqSpan ......... .. ... . ... 0 Hz
Reflevel ... .. ... ... ... ... .. ... ..., 0 dBm
RBW ... e 1 MHz
VBW e 1 Hz
dBidiv ... 1 dB/div

(4) Setthe 1 dB and 10 dB step attenuators to 0 dB.

(5) On the R3265/3271, press the MARKER key.
[1 dB/div Log Scale]

(6) On the frequency synthesizer, adjust the amplitude until the R3265/3271 marker reads
exactly 0.00 dBm.

;
(7) On the R3265/3271, press the :L Vo IMARKER [N Jand | A Ikeys,

 Then press the and | WATE 1
P . | B !

SWEEP I SINGLE I
(8) ‘On the R3265/3271, press the key, | | MODE Lo Uowp 1

Lo =d —___J

{9) Lower the frequency synthesizer level by 1 dB.

i r
INGLE S
(10) On the R3265/3271, press the [Menu] key, :Sh;'g%EEP: , :LS_SBV_P_I and 'L"S“iﬁ_;j .

L-=--4d

(11) Record the A marker level in the Actual Columm 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 A marker level) + 1dB

{12) Repeat steps (9) to (11) 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]

13) On the R3265/3271, press the |MENU 'SWEEP} and : CONT ;keys set| ReF LEVEL |and
MODE L SWP

' ! dBvdiv 1 1to 10 dB/div. Set the resclution band width to 3 kHz,

L____I

{(14) Set the frequency synthesizer level so that the R3265/3271 marker indicates just 0.00
dBm.

.
(15) On the R3265/3271, press the [A] . ] V'iw I MARKER mand P ‘keys
) J

_———— Lo m L_....._

I WRITE |
Then press the. and A

{18) 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.

;
ISWEEP 1 ISINGLE 1 ISINGLE |
(17) On the R3265/3271, press the B and o | keys.

{(18) Record the dmarker level in the Actual columm in Table 4-27. Calculate the
incremental error from the following expression and record the resuit in the Incremental
Error column in Table 4-27.

Incremental error = (Current /] marker level) - (Previous ] marker level) + 10 dB

{19) Repeat steps (16} to (18) until the frequency synthesizer level is set to the value 90 dB
lower than the initially set level.
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Table 4-26 1 dB/div. Log Scale Fidelity (RBW =1 MHz)
input Signal dB from AMarker Level Incremental
Level . Referenqe ) Error (dB)
{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 —2.4 -1.6
-3 -3 -3.6 —2.4
—4 —4 —4.8 -3.2
-5 —5 —6.0 —4.0
-5 -6 -7.0 -50
-7 -7 —-8.0 —6.0
-8 -8 —98.0 -7.0
-9 -9 ~-10.0 —-8.0
—10 -10 -11.0 —-9.0
Table 4-27 10 dB/div. Log Scale Fidelity (RBW =3 kHz)
Input Signal dB from A Marker Level Incremental
Level _ F{eferenqe ) Error (dB)
(dBm, nominal) | Level (nominal} } Min. (dBm} | Actual (dBm) | Max. (dBm)
0 0 g 0 (Ref.) 0 0 (Ref.)
—10 —10 -1t -9
—20 —20 —21.5 —18.5
—30 -30 —-315 —28.5
- 40 —40 —41.5 —38.5
—50 —50 —-51.5 —48.5
- 60 —60 —-61.5 —58.5
- 70 70 —-71.5 —68.5
-80 —80 —81.5 —78.5
-390 —90 —91.5 —88.5
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[Linear Scale]
(20) Set the frequency synthesizer as follows:

Freg ... e 11 MHz
Amplitude .. ... 0 dBm

Set the 1 dB and 10 dB attenuator to 0 dB.

(21) On the R3265/3271, press the key and set the controls as follows:

CenterFreq . ... ... i i i, 11 MHz
Freg Span .........o i 10 kHz
Ref Level ... ... .. .. . . . i, 0 dBm
RBW e 1 kHz
VBW e 1 kHz
AT e 20 dB

X1 mode. Then, press the MARKER key.

{23) Precisely set the frequency synthesizer level to the R3265/3271 reference level while
reading the marker level on the screen,

r u r a
(24) On the R3265/3271, press the , :S%%EEP 'and :sgu\g:;E: keys to set the single sweep
L Jd | I
mode.

{25) Read the level value displayed on the frequency synthesizer and set the value as the
reference value (Ref). Then, set the frequency synthesizer level to the value 0.92 dB
lower than the reference value.

(26) On the R3265/3271, perform single sweep twice, read the marker level and record it in
Table 4-28.

{27) Set the frequency synthesizer level as shown in the Input Signal Level column in Table
4-28 sequentially and repeat step (26) for each.
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Table 4-28 Linear Scale Fidelity (X1)

Input Signal Level Div. from Marker Level
Reference

(dB, nominal) {mV, nominal) Level Min. (mV) Actual (mV) Max. {mV)

0 (Ref.) 223.6 0 223.6 223.6 (Ref.) 223.6
—-0.92 201.24 1 180.06 212.42
—1.94 178.88 2 167.7 190.06

—3.10 166.52 3 145.34 187.7
—4.44 134.16 4 122.98 145.34
—-6.02 111.8 5 100.62 122.98
—7.96 89.44 6 78.26 100.62
—10.46 67.08 7 55.9 78.26

—13.98 44,72 8 33.54 55.8
—20 22.36 9 11.18 33.54

Table 4-29 QP-mode Log Scale Fidelity

Input Signal dB from 4 Marker Level
Level Reference Level
{dBm, nominal) {dB, norinal) Min. (dBm) | Actual (dBm) | Max. (dBm)

0 (Ref.) 0 0 0 (Ref.) a

—10 —10 -11 -9

—20 -20 -1 -18

—30 -39 - 31 -29

-40 —40 —41* —3g=

% —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]

(28)

Set the frequency synthesizer as follows:

= i1 MHz
Amplitude ... ... 0 dBm

Set the 1dB and 10dB attenuator to OdB.

On the R3265/3271, press the key and set the controls as follows:

CenterFreq ........ ... ... .. . . . i, 11 MHz
FregSpan .. ... ... ... . .. e 0 Hz

) EMG 1
On the R3265/3271, press the , { QP 1 keys to set the QP mode.
Lo d-

Then, press the MARKER key.

Precisely set the frequency synth.esizer level to the R3265/3271 reference level.

T 1 r 1
On the R3265/3271, press the , ! V'iw I MARKER and :A MKR I keys.
L d L 4

r b
Then, press the key and ! WRITE '
8

Lo .-d

Lower the frequency synthesizer level by 10 dB. After (2) to (3) seconds, read the
4 marker level on the screen and record it in Table 4-29.

. Repeat step (33) until the frequency synthesizer level is set to the value 40 dB lower

than the level set in step (31).

4-89 Mar 28/96



R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

4.4 Performance Test Process

4.4.18 Input Attenuator Accuracy
® SPECIFICATION'

Input attenuator accuracy (referenced to 10 dB input attenuation, for 20 to 70 dB settings):

R3265: 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 maximumn of *2.0 dB
R3z71: 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

o RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

o 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 R3265, and three
points at 4 GHz, 15 GHz and 18 GHz for the R3271.
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 110 MHz REF 10 MHz HEFl R3265/3271
SWEEPER IN INJOUT

7 Q

t 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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* PROCEDURE

(1) IF gain uncertainty is measured when the resclution bandwidth is set to 3kHz and the
result is filled in on the IF Gain uncertainty of Table 4-30.
For the test method, refer to “4.4.16 IF Gain Uncertainty”.

CAUTION

Measure IF gain uncertainty when the resolution bandwidth is set to 3kHz before doing this test.
IF gain uncertainty is included in the measurement result because of IF gain’s changing and
measuring in this test.

(2) Connect the equipment as shown in Figure 4-17.
{3) Set the synthesized generator controls as follows:

Freq ... 4 GHz
Amplitude ... ... .. . L -5 dBm

{4) On the R3265/3271, press the key and set the controls as follows:

Center Freq . ... ... i 4 GHz
FreqSpan ....... ... .. 10 kHz
Refbtevel ... .. .. ... ... .. . i .. 0 dBm
d8/div . e 1 dB/div
RBW e 3 kHz
VBW 10 Hz
SWP 1 sec

(5} On the synthesized generator, adjust the POWER LEVEL to place the peak of the signal
five divisions below the R3265/3271 reference level.

r !
(6) On the R3265/3271, press the [Menu] key, [SWEEPI [SIGLE!ang |SNGLEL .

t ! I
LMBDE | ° | SWP LSWP

Fress the key, read the MKR level and record it in Table 4-30 as the reference
value,

T 1
(7)  On the R3265/3271, press the , VAT and [1 ] keys.
L
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r aF a r ul
1SWEEP 1 1 SINGLE 1 1 SINGLE
(8) On the R3265/3271, press the key, 1Siooe | 1 Sswe 1 200 1Sgna 1 -

Press the key, read the MKR level. The marker level measured here is subtracted
from the reference value measure in the (6).
[F gain uncertainty measured in the (1) is subtracted from the value.

Records it in Table 4-30 as Actual MKR Reading.

Actual MKR Reference value Marker level IF gain uncertainty
RC:;n = |measured inthe | - | measured in |- |measured in the
eading (6) the (9) (1)

(9) Repeat steps {7) and (8) for the remaining R3265/3271 ATT setting listed in Table 4-30.

(10) Calculate the step-to-step accuracy as described in the following steps and record the
results in Table 4-30. Step-to-step accuracy should be within the limits shown in Table
4-30.

[Step-to-Step Accuracy Calculation]

(11} For the 20 dB ATT setting, switching accuracy becomes step-te-step accuracy.

(12) For the 30, 40, 50, 60 and 70 dB ATT settings, subtract the 10dB down ATT swiiching
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 R3271. Fill in the value measured in the (1) when Center Frequency is
4GHz on the IF Gain Uncertainty Table 4-30.
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Table 4-30 Input Attenuator Accuracy
[R32865] Center Frequency: 4 GHz, Reference value dBm
R3265 IF Gain IF Gain Switching Accuracy Step-to-Step Accuracy
Atftenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 Q 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
[R3271] Center Frequency: 4 GHz, Reference value dBm
R3271 I Gain [F Gain Switching Accuracy Siep-to-Step Accuracy
Attenuator (dB) Uncertainty
{dB) {dB) Min. {(dB) | Actual {dB} | Max. (dB) | Actual {dB}) | Spec. (dB)
10 0 g 0 (Ref.) | 0 (Ref.) 0 (Ref.) G (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
80 50 -2 +2 1.1
70 60 -2 +2 £1.1
{R3271] Center Frequency: 15 GHz, Reference value dBm
R3271 IF Gain IF Gain. Switching Accuracy Step-to-Step Accuracy
Attenuator (dB) Uncertainty
(dB) {dB) Min. {dB} | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref.) | 0 (Ref) 0 (Ref.) 0 (Ref.) 0 (Ref)
20 10 -2.5 +2.5 +1.3
30 20 -2.5 +25 1.3
40 30 2.5 +2.5 +1.3
50 40 25 +2.5 +1.3
60 50 -2.5 +25 +1.3
70 60 -2.5 +2.5 +1.3
[R3271] Center Frequency: 15 GHz, Reference value dBm
R3271 F Gain IF Gain Switching Accuracy Step-to-Step Accuracy
Aftenuator (dB) Uncertainty
(dB) (dB) Min. {dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 a 0 0 (Ref.) { O (Ref) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -3.5 +3.5 +1.8
30 20 -3.5 +3.5 1.8
40 30 -3.5 +3.5 +1.8
50 40 -3.5 +3.5 +1.8
60 50 -3.5 +3.5 +1.8
70 6G -3.5 +3.5 +1.8
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4.4.19 Sweep Time Accuracy
® SPECIFICATION

For Span =0 Hz
Sweep Time = 13%

s RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
A low frequency signal (Square Wave) is displayed on the R3265/3271 Spectrum Analyzer in
ZERQO Span mode, and measure the frequency of the dispiayed signal.

R3265/3271
SYNTHESIZED FUNCTION GENERATOR
| | | L]
g o4O
L1 :
7 ° — ¢
U
SIGNAL INPUT
ADAPUTER
BNC CABLE
Figure 4-18 Sweep Time Accuracy Test Setup
¢ EQUIPMENT
Synthesized Function Generator ............... HP3325A
Adapters:
Type Nimjto-BNC{f) ... ... . o .. JCF-AFOOIEXQ3
Cable:
BNC, 150 cm . ..ot s Mi-09
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e PROCEDURE

(1)

Connect the equipment as shown in Figure 4-18 using the BNC cable from the HP3325A
SIGNAL CUT.
Connected it to the R3265/3271 INPUT.

On the R3265/3271, press the key and set the conirols as follows:

Center Freq . .. . .o o e e 0 MHz
07 o 0 MHz
Sweep Time ............................... 50 ps
dBidiv. ... 1 dB/div

On the HP3325A, set the controls as follows:

Frequency ... .. 22 kHz
Amplitude ... e - 10 dBm
Function . ... e Square

[ 1 r =
On the R3265/3271, press key, set ! TRIG land IVIDEO ! and adjust with the knob to

| | | |
- - [SWEEP| 1 SINGLE} - | SINGLE |
trigger with VIDEO. And press the [MENU] key, |SWEEP | 1 SINGLE | gng | SNGLE}
| S | | P ¢ | Y |

Wait for the sweeper stops.

On the R3265/3271, press the MARKER key. Set the marker at the second rising
edge from left.

Record the Marker time as the Measured Sweep Time in Table 4-31 for the 50 s Sweep
Time setting.

The Measured Sweep Time should be within the limits shown in Table 4-31.

Repeat step (5) for the HP3325A frequencies and R3265/3271 sweep times as indicated
in Table 4-31.
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Table 4-31 Sweep Time Accuracy

HP3325A R3265/3?71 Marker Reading
Frequency Sweep_Tme .
Setting Min. Actual Max.
22 kHz 50 us 44.1 us 48.8 us
11 kHz 100 ps 88.2 us 93.6 us
5.5 kHz 200 ps 177 us 187 us
2.2 kHz 500 ps 441 ps 468 ps
1.1 kHz ims 882 ps 936 ps
550 Hz 2ms 1.77 ms 1.87 ms
220 Hz S5ms 4.41 ms 4.68 ms
110 Hz 10 ms 8.82 ms 9.36 ms
55 Hz 20 ms 17.7 ms 18.7 ms
22 Hz 50 ms 44.1 ms 46.8 ms
11 Hz 100 ms 88.2 ms 83.6 ms
5.5 Hz 200 ms 177 ms 187 ms
2.2 Hz 500 ms 441 ms 468 ms
1.1 Hz 1s 882 ms 936 ms
0.565 Hz 2s 1.77 5 1.87 s
0.22 Hz 5s 4.41s 4.68 s
0.11 Hz 10s 8.82 s 9.36 s
0.055 Hz 20 s 17.7 s 18.7 s
0.022 Hz 50 s 441 s 468 s
0.011 Hz 100 s 88.2s 93.6s
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4.4.20 Calibration Amplitude Accuracy
e SPECIFICATION
Amplitude: -10dBm *0.3dB

e RELATED ADJUSTMENT
Calibration amplitude adjustment.

e DESCRIPTICN
The amplitude accuracy of the CALOUT signal are checked for - 10 dBm % 0.3 dBm.

R3265/3271
o
N-BNC
POWER POWER
SENSOR METER
O

Figure 4-18 Calibration Amplitude Accuracy Test Setup

e EQUIPMENT
PowerMeter .. ... .. i i HP4386A
Power Sensor . ... ... ... e e HP8481A

e PROCEDURE
(1} Connect the equipment as shown in Figure 4-18.

(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 should be within the foilowing
fimits { £ 0.3 dB): Actual

-10.3 dBm= < -9.7 dBm
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4.5 Checklist/Data Form

File No. Description :__ SPECTRUM ANALYZER

UUT MFR ADVANTEST CO. ID No.

Madel R3265/3271 Date

Table 4-32 Performance Test Record (1 of 12)
Results
PNa e Test Description
0. Min. Actual Max.

Frequency Readout Accuracy
and Frequency Counter Marker

Accuracy

2.0 GHz CENTER FREQ

1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

5.0 GHz CENTER FREQ

1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

<R3271 ONLY >

11.0 GHz CENTER FREQ

1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

18.6 GHz CENTER FREQ

1 MHz SPAN
10 MHz SPAN
20 MHz SPAN
50 MHz SPAN

100 MHz SPAN

2 GHz SPAN

1.99994829 GHz
1.99968479 GHz
1.99935479 GHz
1.899845479 GHz
1.98684978 GHz
1.93954978 GHz

4.88994798 GHz
4.95968449 GHz
4.99935449 GHz
4,99845449 GHz
4.99684949 GHz
4.93954949 GHz

10.99994739 GHz
10.99968389 GHz
10.99935389 GHz
10.99845389 GHz
10.99684889 GHz
10.93954889 GHz

17.99994669 GHz
17.99968318 GHz
17.99935319 GHz
17.99845319 GHz
17.99684819 GHz
17.93954819 GHz

2.00005171 GHz
2.00031521 GHz
2.00064521 GHz
2.00154521 GHz
2.00315021 GHz
2.06045021 GHz

5.00005201 GHz
5.00031551 GHz
5.00064551 GHz
5.00154551 GHz
5.00315051 GHz
5.068045051 GHz

11.00005261 GHz
11.00031611 GHz
11.00064611 GHz
11.00154611 GHz
11.00315111 GHz
11.06045111 GHz

18.00005331 GHz
18.00031681 GHz
18.00064681 GHz
18.00154681 GHz
18.00315181 GHz
18.06045181 GHz
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Table 4-32 Performance Test Record (2 of 12)

Resuits
Pl\?ra. Test Description
0. Min. Actual Max.
1 Frequency Readout Accuracy
and Frequency Counter Marker
Accuracy (cont’d)
Frequency Counter Marker
Accuracy
2.0 GHz CENTER FREQ 1.999999794 GHz 2.000000206 GHz
5.0 GHz CENTER FREQ 4.899999494 GHz 5.000000506 GHz
11.0 GHz CENTER FREQ [10.99999888%8 GHz 11.000001111 GHz
18.0 GHz CENTER FREQ |17.999898184 GHz 18.000001816 GHz
2 | Frequency Reference Qutput
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 Cffset —110 dBe/Hz
100 kHz Offset — 114 dBc/Hz
3.7 GHz Center Freguency
1 kHz Offset —95 dBc/Hz
10 kHz Cffset —108 dBc¢/Hz
100 kHz Offset —110 dBc/Hz
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Table 4-32 Performance Test Record (3 of 12)

Results
Pﬁ;a' Test Description -
: Min. Actual Max.
6 Frequency Span Accuracy
2 GHz Center Freguency
20 kHz SPAN 15.2 kHz 16.8 kHz
50 kiHz 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 MiHz SPAN 155.2 MHz 164.8 MHz
500 MHz SPAN 388 MHz 412 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.648 GHz
4.5 GHz Center Frequency
4 GHz SPAN 3.104 GHz 3.296 GHz
8 GHz SPAN 6.208 GHz 6.582 GHz
<R3271 ONLY >
10 GHz Center Frequency
10 MHz SPAN 7.76 MHz 8.24 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.6484 GHz
17 GHz Center Frequency
10 MHz SPAN 7.76 MHz 8.24 MHz
100 MHz SPAN 77.6 MHz 82.4 MHz
1 GHz SPAN 776 MHz 824 MHz
2 GHz SPAN 1.552 GHz 1.648 GHz
10 GHz Center Frequency
5 GHz SPAN 3.88 GHz 4.12 GHz
10 GHz SPAN 7.76 GHz 8.24 GHz
19 GHz SPAN 15.52 GHz 16.48 GHz
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (4 of 12)

Results
Pﬁ;a' Test Description .
: Min. Actual Max.
B Frequency Span Accuracy
(cont’d)
LOG Span Accuracy
100 MHz Start Frequency
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 443 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 MMz TR4515 FREQ 449 MHz 551 MHz
800 MHz TR4515 FREQ 719 MHz 881 MHz
1 MHz Start Fregquency
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 TR4515 FREQ 88 MHz 111 MHz
200 MHz TR4515 FREQ 179 MHz 221 MHz
500 MHz TR4515 FREQ 448 MHz 551 MHz
800 MHz TR4515 FREQ 718 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 22.5 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 ChecklistiData Form

Table 4-32 Performance Test Record (5 of 12)

Resuits
P;iara. Test Description
0. Min. Actual Max.

7 Resaolution 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 15
300 Hz 15
100 Hz 15
30 Hz 20
100 Hz Digital IF 5 {(nominal)
30 Hz Digital IF 5 (nominai)
10 Hz Digital IF 5 (nominatl)
8 Resolution Bandwidth Switching
Uncertainty
3 MHz —-0.3dB +0.3dB
1 MHz —-0.3dB +0.3 dB
300 kHz —-0.3dB - +0.3dB
100 kHz —0.3dB +0.3dB
30 kHz —-0.3dB +0.3dB
10 kHz —-0.3dB +0.3 dB
3 kHz —-0.3dB +0.3 dB
1 kHz -0.3 dB +0.3dB
300 Hz —-0.3dB +0.3dB
100 Hz —-0.3dB +0.3dB
30 Hz -1.0dB +1.0dB
100 Hz Digital IF —-1.5dB +1.5dB
30 Hz Digital IF —-1.5dB +1.5dB
10 Hz Digital iF —-i.5d8B +1.5dB
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (6 of 12)

Resulis
PNa:)a. Test Description -
: Min. Actual Max.
9 Displayed Average Noise Level
<R3265 ONLY >
1 kHz —85.23 dBm
10 kHz —985.23 dBm
100 kHz —96.23 dBm
1.1 MHz —120.23 dBm
10.1 MHz —125.21 dBm
101 MHz —125.07 dBm
501 MHz —124.45 dBm
1001 MHz —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
24 MHz (Low MNoise) —145.00 dBm
<R3271 ONLY >
1 kHz —95.23 dBm
10 kHz — 95,23 dBm
100 kMHz —96.23 dBm
1.1 MHz —120.23 dBm
10.1 MHz —120.21 dBm
101 MHz --120.07 dBm
501 MHz —119.45 dBm
1001 MHz —118.68 dBm
1.5 GHz —117.90 dBm
2.0 GHz —117.13 dBm
. 25 GHz ~118.35 dBm
3.0 GHz —115.58 dBm
3.5 GHz —114.80 dBm
3.6 GHz to 7.5 GHz —115.23 dBm
7.5 GHz to 15.4 GHz —108.23 dBm
156.2 GHz to 23.3 GHz —101.23 dBm
23 GHz to 26.5 GHz — 95,23 dBm
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record {7 of 12)

Results
PNa ra. Test Description
0. Min. Actual Max.
10 | Gain Compression
<R3265 ONLY >
10.5 MHz —10 dBm
200.5 MHz —5dBm
3500.5 MHz -5 dBm
<R3271 ONLY >
10.5 MHz —5dBm
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 — 890 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
<R3265 ONLY > : -20dBm
10.5 MHz —40 dBc
205 MHz —50 dBc
3600 MHz —55dBe
<R3271 ONLY >
10.5 MHz —50 dBe¢
3600 MHz —55 dBc
14 |Image, Muitiple, and
QOut-of-Band Response
Maximum Response Amplitude
<R3265 ONLY >
10 MHz to-8 GHz —70 dBc
<R3271 ONLY >
10 MHz to 18 GHz —70 dBc
10 MHz to 23 GHz —60 dBg
10 MHz to 26.5 GHz —50 dBc
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (8 of 12)

Results
P'\?;a' Test Description :
: Min. Actual Max.
15 [ Freguency Response
<R3265 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 —-1.5dB +1.5dB
7.4 GHz to 8 GHz —~1.5dB +1.5 dB
<R3271 ONLY >
100 MHz to 3.6 GHz —-1.5dB +1.5dB
50 MHz to 2.6 GHz —1.0dB +1.0dB
3.5 GHz t¢ 7.5 GHz —-1.5d8 +1.5dB
7.4 GHz to 15.4 GHz -3.5dB +3.5dB
15.4 GHz to0 23.3 GHz —4.0dB +4.0 dB
23.0 GHz to 26.5 GHz —4.0 dB +4.0dB
16 | IF Gain Unceriainty
BBW 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 +0.5dB
6 dB -0.5dB +0.5dB
7 dB —0.5dB +0.5dB
8 dB —-0.5dB +0.5dB
9dB —0.5dB +0.5dB
10 dB —-0.5dB +0.5dB
20 dB —-0.5dB +0.5dB
30dB —-Q0.5dB 4+0.5dB
40 dB -0.5dB +0.5dB
50 dB —-0.7 dB +0.7 dB
680 dB —0.7 dB +0.7 dB
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4.5 ChecklistiData Form

Table 4-32 Performance Test Record (3 of 12)

Resulis
Pl\?ga. Test Description :
. Min. Actual Max.
16 | IF Gain Uncertainty (cont’d)
RBW 3 kHz Attenuation
1dB -0.5dB +0.5dB
2dB —-0.5dB +0.5dB
3dB -0.5dB +0.5dB
4 dB ~0.5dB + 0.5 dB
5dB —-0.5dB +0.5dB
6 dB —-0.5dB +05dB
7 dB —-0.5dB +0.5dB
3 dB -0.5dB +0.5dB
g dB -0.5dB +0.5dB
10 dB. -0.5dB +0.5 dB
20 dB —-0.5dB +0.5dB
30 ¢B —0.5dB +0.5 dB
40 dB —-0.5d8 +{.5 dB
50 dB —0.7dB +0.7 dB
50 dB —0.7dB +0.7 dB
70 dB —0.7dB +0.7dB
RBW 300 kHz Attenuation
1dB —0.5dB +0.5dB
2dB —-05dB +0.5dB
3dB -0.5dB +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 +0.5dB
gdB -0.5dB +0.5dB
10 dB —~0.5dB +0.5dB
20 dB —-0.5dB +0.5dB
30 dB —-0.5dB +0.5 dB
40 dB —0.5dB +0.5dB
50 dB -0.7 dB +0.7dB
60 dB —0.7dB +0.7 dB
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (10 of 12)

Results
Pl\?ga' Test Description :
. Min. Actual Max.
17 | Scale Fidslity
1 dB/div Log Scale Fidelity
—1dB —0.2dB +0.2dB
—2dB —0.4dB +0.4 dB
—3dB —0.6dB +0.6 dB
—4dB —0.8dB +0.8 dB
-5dB —1.0dB +1.0 dB
—6dB —1.0dB +1.0dB
—7dB —~1.0 dB +1.0dB
-8 dB —-1.0dB +1.0dB
—9dB —-1.0dB +1.0 dB
—10 dB —1.0dB +1.0dB
10 dB/div Log Scale Fidelity
—10dB —1.0dB +1.0dB
—20dB -1.5 dB +1.5dB
- 30 dB —1.5dB +1.5dB
—40 dB —1.5dB +1.5dB
—50dB —~1.5dB +1.5dB
—B60 dB —-1.5dB +1.5dB
—-70 dB —1.5dB +1.5dB
—80dB —1.5dB +1.5dB
—980dB —1.5dB +1.5dB
Linear Scale Fidelity
div from Ref Level
1 190.06 mV 212.42 mV
2 167.7 mV 190.06 mV
3 145.34 mV 167.7 mV
4 122.98 mV 145.34 mV
5 100.62 mV 122.98 mV
6 78.26 mV 100.682 mV
7 55.9 mV 78.26 mV
8 33.54 mV 559 mv
g 11.18 mV 33.54 mV
QP-mode Log Scale Fidelity
dB from Ref Level
—10 dB —11 dBm —9 dBm
-20dB —21 dBm —19 dBm
—30dB -31 dBm —28 dBm
—40 dB —41 dBm —39 dBm
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4.5 ChecklistiData Form

Table 4-32 Performance Test Record {11 of 12)

Resuits
PNa(r)a. Test Description .
: Min. Actual Max.
18 | Input Attenuator Accuracy
{4 GHz Center Freq)
Switching Accuracy
20 dB -2dB +2 dB
30dB -2dB +2 dB
40 dB -2dB +2 dB
50 dB -2 dB +2dB
60 dB -2dB +2 dB
70 dB -2 dB +2 dB
Step-to-Step Accuracy
20 dB —1.1dB +1.1dB
30 dB —-1.1dB +1.1 dB
40 dB —1.1dB +1.1dB
50 dB —1.1dB +1.1 dB
80 dB —1.1dB +1.1dB
70 dB —1.1dB +1.1dB
<R3271 ONLY >
{15 GHz Center Freq)
Switching Accuracy
20dB -2.5dB +2.5dB
30 dB -2.5dB +2.5 dB
40 dB -2.5dB +2.5dB
50 dB -25dB +2.5dB
60 dB -2.5 dB +2.5 dB
70 dB -2.5dB +2.5dB
Step-to-Step Accuracy
20dB —-1.3dB +1.3 dB
30dB —-1.3dB +1.3dB
40 dB —-1.3dB +1.3dB
50 dB —-1.3dB +1.3 dB
60 dB —3.3dB +1.3 dB
70 dB —1.3d8 +1.3dB
(18 GHz Center Freq)
Switching Accuracy
20 dB -3.5dB +3.5dB
30dB -3.5dB +3.5dB
40 dB -3.5dB +3.5dB
50 d8 -3.5dB +3.5dB
60 dB -3.5dB +3.5dB
70 dB -3.5 d8 +3.5 dB
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4.5 Checklist/Data Form

Table 4-32 Performance Test Record (12 of 12)

Results
PNacr)a. Test Description
Min. Actual Max.
18 | Input Attenuator Accuracy
{cont’d)
<R3271 ONLY >
Step-to-Step Accuracy
20 dB —-1.8dB +1.8dB
30 dB —-1.8dB +1.8dB
40 dB —-1.8 dB ‘ +1.8dB
50 dB —-1.8dB +1.8 dB
60 dB —-1.8dB +1.8dB
70 dB —1.8 dB +1.8dB
19 | Sweep Time Accuracy :

50 us 44.1 us 48.8 us
100 us 88.2 us , 93.6 u5
200 us 177 us 187 us
500 s 441 ps 468 us
1ms 882 us 8936 us
2ms 1.77 ms 1.87 ms
5 ms 4.41 ms 4.68 ms
10 ms 8.82 ms 9.36 ms
20 ms 17.7 ms 18.7 ms
50 ms 44.1 ms 46.8 ms
100 ms 88.2 ms 93.6 ms
200 ms 177 ms 187 ms
500 ms 441 ms 468 ms
1s 882 ms 836 ms

2s 1.77 s 1.87 s

5s 441 s 468s

.10 s 8.82s 9.36 s

20 s 17.7 s 18.7 5

50 s 441 s 46.3 s

100 s 88.2s 93.6 s

20 | Calibration Amplitude Accuracy
—10.3 dBm —9.7 dBm
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5.1. Measurement Standards and Support Test Equipment Performance Requirements

5.  ADJUSTMENT
5.1 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 Adjustrment Procedure (AP) process.
The MUS is developed through uncertainty analysis and is calculated through assignment of a
defined and documented uncertainty/accuracy ratioc 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: 18 to 28°C
Relative humidity: 30 to 70%
MS and SM&TE warmup/stabilization period requirements: 60 minutes
Table 5-1 Measurement Standards {MS) Performance Requirements {1 of 2)
Equipment Generic Name Minimum Use Specifications Manufacturer/Model
(Quantity) (MUS) Qption Applicable
Frequency standard Qutput frequency: TR3110
10 MHz
Stability:
5X10-10/day
Cutput impedance:
Approx. 50 Q
Qutput voltage:
1 Vp-p or more
Synthesized sweeper Frequency range: TR4515
10 to 18 MHz
Frequency accuracy (CW):
3X1§-8&day
Power lavel range:
—15t0 +15 dBm
Frequency synthesizer Freguency range: HP 3325
1 to 20 MHz
Stability:
5% 10-6/year
Power level range:
—10to +13 dBm

51 Oct 28/91



R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

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

TRE851

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 dBec/Hz
10 kHz offset< — 125 ¢Bc/Hz
100 kHz offset< — 130 dBc/Hz
Power level range:
~100 to +10 dBm

R4262

Power meter

Accuracy : +0.02 dB
Decibel relative mode

HP436A

Power sensor

Frequency range:

50 MHz to 26.5 GHz
Power range:

1 pWto 100 mW
Maxirmnum SWR:

1.25 (26.5 GHz)

HP8485A

Power sensor

Freguency range:

10 MHz to 18 GHz
Power range:

1 pW to 100 mW

HPB481A

Spectrum analyzer

Frequency range:
Up to 100 MHz
With built-in TG

R33618

Sweeper

Frequency range:

10 MHz 10 26.5 GHz
Power range:

—51to0 +10 dBm

fat 3.0 GHz)

HP8350 and HP83595A

Sweep adapter

TR13211

Frequency comparater

Frequency: 10 MHz
1X10-9 frequency detectable

Impedance gensarator

R14802
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5.1. Measurement Standards and Support Test Equipment Performance Requirements

Table 5-2 Support Measuring & Test Equipment (M&TE) Performance Reguirements

Equipment Generic Name

Minimum Use Specifications

Manufacturer

(Quantity) {MUS) /Model/Cption Applicable
Adapter Type N (male} to BNC (female) JUG -201A/U (Hirose)
Adapter Type N (male) to SMA HRM-5548
{female)
Adapter SMA (male) to SMA (male) 50-673-0000-31 (Selectro)
Adapter Type N {femaile) to BNC {male) NJ-BENCP (DDK)
Adapter SMA (female) to SMA (female) HRM-501 (Hirose)

20 dB fixed attenuator

Connector:
SMA (male), SMA (female)

AT-120 {Hirose)

Low-pass filter

Cutoff frequency: 2.2 GHz
Rejection at 3 GHz: >40 dB
Rejection at 3.8 GHz: >80 dB

DEE-001172-1 {Advantest)

Double balanced mixer

Frequency range:
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

ADi002

Cable

Length: 180 cm
Connection:

BNC (male) at both ends

MI-09

Cable

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

PB133 (Tektronix)
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5.2 Preliminary Operations

5.2 Preliminary Operations

WARNING

Always make sure that the power cord of the spectrum analyzer is plugged into a three-hole
grounded outlet or two-hole outlet with the grounded adapter. You can be fataily 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 befare 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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5.3 Adjusiment

5.3 Adjustment
5.3.1 A/D Adjustment

* ASSEMBLY ADJUSTMENT
Log block (WBL-32xxLOG)

& RELATED PORFORMANCE TEST
There is no related porformance test.

s DESCRIPTION
The A/D adjustment including offset and gain adjustment of the positive peak detector, negative
peak detector, sample made, 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]

LOG/AD

O Ewe DVM

IF [ ]

R3265/3271

N——t-8)
M)

Figure 5-1 Setup for Reference Voltage Adjustment

e EQUIPMENT
DVM e e e e TRB6851
Probe ... . i e e P6133
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5.3 Adjustment

* PROCEDURE

(1

Turn off the POWER switch of the R3265/3271, 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.

Connect the DVM probe between TPt (GND) and TP3 (REF), and adjust R157 to have
+2.000 £1 mV.

[Adjusting the positive peak detector, negative peak detecter, sample mode, FFT mode, and high-
speed mode]

R3265/3271

LOG/AD

O

Figure 5-2 Adjustment Setup

¢ PROCEDURE

(1)

Turn off the POWER switch of the R3265/3271, 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, turn the POWER switch on, and warm up the system 30 minutes or

maore.

Press the key of the R3265/3271, and press the MARKER [ ON | key.
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5.3 Adjustment

(3) Hold down the key and press the [5]key on the R3265/3271.
When the "Please input password!!" message appears, press E ; E ) ; and
E] keys in this sequence.

{4) Hold down the key and press the key.

(5) Press the ; AD 'and ’ ﬁ? I keys (to select the Sample mode).

L___J L____.l

+0.03 dB.

(7) Press the ' TOP § i key and adjust R84 to have the marker value of 0.00 £0.03 dB.

L___J
_____ Fr===1
(8) Repeat Steps (68) and (7) until the :BOWOM' and | TP I'values reach —100 +0.03 dB
| J L___J

and 0.00 £0.03 dB, respectively.

;
P-N1
(10} Press the :BOTI'OM' key, and adjust the data knob to have the marker value of

r 1
(11) Press the | ';'ON; Vkey, and adjust R11 to have the marker value of 0.00 *0.03 dB.
| b

T r 1
P-N1 P-NA
(12) Repeat Steps (10) and (11) until the :BDTTOM { and E Top Jjvalues reach —100

[
(13) Press the :Bg#gm ''key, and adjust the data knob to have the marker value of

1 _____ .I l.___J
(15) Press the ! 5211%1:\.1: key, and adjust the data knob to have the marker value of
100 £0.03 4B,
(16) Press the ! BF(;f_’r%zM: key, and adjust the data knob to have the marker value of
—100 +0.03 B,

1 1
PP P-F/02 H
(17) As the :BO o | land :BO OM: data are displayed alternately, repeat Steps {15) and

{16) unt:i the two lines become a single line.
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5.3 Adjustment

{27)

r
Press the | 770 | i key, and adjust R16 so that the marker value variation comes
L

Press the ‘RHURN land 'N PID ' keys. (Negative peak detector)
l _____ J L___J

Press the ! {BOTTOM  key,

—-100 *0. 03 dB.

and adjust the data knob to have the marker value of

Press the ' TOP I key, and adjust R42 to have the marker value of 0.00 +0.03 dB.
L___J
'''' r-=—-1
Repeat Steps (20) and (21) uniil the :BOTTOM tand 1 TOP 1 _ 100 +0.03 dB and
Lo i | R

0.00 £0.03 dB, respectively.

----- r-==-1

Press the 'RE‘UR“ 'and | FFT 1kays (to select the FFT mode).
L _____ j L___J

;
0 dB
Press the | {60TTOM ! key, and adjust the data knob to have the marker value of

—31.25 + 0.03 o,

.
Press the 1998 1 key, and adjust R67 to have the marker value of —68.75 +0.03 dB.
L TOR

f 1 r
; 0dB 0 dB —
Repeat Steps (24) and (25) until the :591?9";1: and ]'L IQ*’_J} values reach —31.25

{ZOGB
'BOﬂCM‘

Press the key, and adjust the data knob so that the on-screen messages

—100 £0. 00 dB.

Press the ! TOF i key, and adjust the data knob to have the marker value of
L]

0.00 £0.00 dB.

Repeat Steps (29) and (30) until the 'BOTFOM‘ and ‘ TOP | yalues reach
l _____ J L___J
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5.3 Adjustment
[Slope Detector Adjustment]
EXT TRIG
[’ ™
u FUNCTION GENERATOR
LOG/AD
SIGNAL SYNK
O J5 j} 7
i IF
R3265/3271
Figure 5-3 Setup for Slope Detector Adjustment
s EQUIPMENT
Function generator  ..................... HP3325A
Cable ... .. . e MI-09; BNC (male}, 150 cm long

Turn off the POWER switch of the R3265/3271, 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

Qr more.

Connect the BNC cable between the EXT TRIG terminal and SYNC QUT terminal of the
HP3326A on the R3265/3271 rear panel.

Connect the signal cable between J5 of the AD block and SIGNAL terminal of
HP3325A.

Press the key of the R3265/3271, and set the controls as follows:
FREQSPAN ... . . . ZERQO SPAN
TRIG . e EXT

BK 5P
Hold down the key and press the :|key of the R3265/3271 to select

the Debug mode. Then, press the following keys in this sequence.

NNENEEEEDEES

RETURN

r 1
Press the | | key to exit the Debug mode.
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5.3 Adjustment

(68) Set the HP3325A as follows:

FREQ  © oot e 50 Hz (SINE)
AMPTD oot e e 00 mV
DC OFFSET ........... SO 500 mV

(7) Adjust R111 so that the smooth waveforms are displayed on the screen.

5-10
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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]

1 R3351B
LOG/AD
J9 o
O J8
TG8UT INPUT
IF Q

R3265/3271

Figire 5-4 21.4 MHz B.P.F. Adjustment Setup

s EQUIPMENT
Spectrum analyzer with TG ............... R3361B
Cable ... ... . MI-09; BNC (male), 150 cm long

¢ PROCEDURE

{i) Turn off the POWER switch of the R3265/3271, 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

ar more.

{2) Connect the signal cable between J8 of the LOG block and the TG QUT terminal of
R3361. Also, connect the cable between J9 of the LOG block and the INPUT terminal
of R3361.
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(3) Press the key of the R3265/3271, and set the conirols as follows:

CENTERFREQ ......... .. ..., 0 MHz
FREQSPAN .. ... . it 10 MHz
VBW 1 kHz
(4) Press the and keys of R3361B, and set the controls as iollows:
CENTER FREQ ... . e 21.42 MHz
FREQSPAN .. ... i i 5 MHz
TGLEVEL ... .. i —10 dBm
dB/DIV e 1 dB/DIV.
BK SP

(5) Hold down the key and press the l:]key of the R3265/3271 to select

the Debug mode. Then, press the following keys in this sequence.

DL ERE= R E=]

(6) Adjust L14 so that the peak of waveforms comes at the center of the screen on the
R3361B.

(7) Press the following keys in this sequence on the R3265/3271:

[l le] ][ ][] fevren] [o ] 7] [Bvres]

r 1 r T
(8) Press the { WFE‘;'TE 1, and | VW L keys on the R3361 to store the waveforms.
b d | IS |

(9) Press the following keys in this sequence on the R3265/3271:

[AL]G] ][] evren] [o] 7] [Bvmee]

(10) Adjust R239 so that the peak of the waveforms on the R3361B reaches the same level

as that stored in .

(11) Repeat Steps (7) to (10) so that they have the same level.
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[MAG AMP Adjustment]

» PROCEDURE

(1)

(1)

(13)

Turn on the POWER switch of the R3265/3271 and warm up it 30 minutes or mare.

Press the key of the R3285/3271 and set the controls as follows:

CENTERFREQ ........ ... ... ... ... 0 MMz
FREGQ SPAN . ... .. .. ... .. 1C kHz
VBW 1 kHz

MARKER ......... ... . . ON

Hold down the key and press the [ ] key on the R3265/3271.

When the "Please input passwordll” message appears, press the El ; : )
and keys in this sequence.

Hold down the |sHFT | key and press the key.

| S r——=—1
Press the | 196G land | MAG ! kays,
L1 LEE)J_J

F=T=== A
i

Press the ! MAG

3 1
L1055 984 |

—100.00 dBm *+0.2 dB.

key, and adjust the data knob to have the marker value of

| A
1

Press the ! MAG

I 1
L10/5d8 B,

0.00 dBm £0.2 dB.

key, and adjust the data knob to have the marker value of

-
Press the t LN
g .

-
Press the ¢ LW
L ]

N A r 3
Press the ! NEXT i and 1 MAG i key, and adjust the data knob to have the marker

0.00 dBm +0.2 dB.
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[LOG/LIN GAIN, GFFSET, STEP AMP, and QP Adjustment]

LOG/AD
s SIGNAL GENERATOR
O OUTPUT
IF @
R3265/3271
Figure 5-5 Adjustment Setup
e EQUIPMENT

Signalgenerator . ....... ... . .. R4262
Cable ..... ... . MI-09; BCN {male), 150 cm long

e PROCEDURE

(1)  Turmn off the POWER switch of the R3265/3271, 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 biock.

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 biock and the OUTPUT terminal of
R4262.

(3) Setthe R4262 as follows:
FREQ ... i 21.42 MHz
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(10)

(11}

(12)

(13)

{14)

Press the key of the R3265/3271, and set the controls as follows:

CENTERFREQ ........ ... ... ... ..... 0 MHz
FREQSPAN ... . ... . . 10 MMz
VBW 1 kHz
MARKER . ........ .. ... . . . ON

Hold down the key and press the 5| key on the R3265/3271.

When the "Please input password!!" message appears, press the E ) E] ) '
and E keys in this sequence.

Hold down the key and press the key.

r 1
Press the | “OC ! key.
Le—d

Set the AMPLITUDE of R4262 to 0 dBm.

;
Press the :i’gf tand |LOG ! keys, and adjust the data knob to have the marker vaiue of
L1 L1

0.00 dBrm £0.2 dB.
Set the AMPLITUDE of R4262 to —90 dBm.

=== 1
Press the and ! olﬁggsr ' keys, and adjust the data knob to have the marker
| SR 1

value of —90.00 dBm £0.2 dB.

r b [ 1
Repeat Steps (12) to (15) so that the | LOG ! and :O'ng:_r} values become
L——J | |

0.C0 dBm #£0.2 dB and —90.00 dBm 0.2 dB, respectively.

| i 1 r-=-"1 71 1
Press the |FETURNID 1GANI T LIN 1 kays in this sequence.
leocen e R

Set the AMPLITUDE of R4282 to 0 dBm.

{15) Adjust the data knob to have the marker value of 0.00 dBm £{0.2 dB.

(16)

(17)

(18)

Set the AMPLITUDE of R4262 to - 10 dBm.

Press the | 1|5”:B I'key, and adjust the data knob to have the marker value of
L1

0.00 dBm £ 0.2 dB.

Set the AMPLITUDE of R4262 to —20 dBm.
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(24)

(25)

(33)
(34)

(35)

r
Press the | " [ key, and adjust the data knob to have the marker value of
Lo o=

0.00 dBm %0.2 dB.

Set the AMPLITUDE of R4262 to —30 dBm.

Press the ! '6“;‘ ! key, and adjust the data knob to have the marker value of

L____

0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —40 dBm.

| T
Press the 1 NEXE land ! 4:}-“: i keys, and adjust the data knob to have the marker
L

____]

value of 0.00 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —50 dBm.

Press the | 5;":8 'key, and adjust the data knob to have the marker value of
| Qi |

0.00 dBm %0.2 dB.

Set the AMPLITUDE of R4262 to —60 dBm,

Press the ! 6'5"33 'key, and adjust the data knob to have the marker value of
| gl |

0.00 dBm 0.2 dB.

Set the AMPLITUDE of R4262 to —70 dBm.

Press the ! 75:5 'key, and adjust the data knob to have the marker value of
3

1____

0.00 dBm £0.2 dB.

Set the AMPLITUDE of R4262 tc¢ —80 dBm.

Press the ! N 'key, and adjust the data knob to have the marker value of

15098 |

0.00 dBm +1 dB.

1
Press the :F‘Er it [sHFT ], MARKER and [on | keys (to write data in the EEPROM).

r T ¥ Tr [
Press the | @F 1 1 GPZERO 1 1 QP GAIN :and } ap i keys in this sequence.
ADS | ADJ OFFSET
Set the AMPLITUDE of R4262 to 0 dBm.

Adjust the data knob to have the marker value of 0.00 dBm +0.2 dB.

5—16 Jan 30/92



R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

(40)

(46)

(47)

(52)

Set the AMPLITUDE of R4262 1o —20 dBm.

[ 1

Press the ! QPAg?‘N Ikey, and adjust the data knob to have the marker vaiue of
| A/ 1

—40.00 dBm 0.5 dB.

Set the AMPLITUDE of R4262 to —40 dBm.

r 1
Press the | OF 2559 [ key, and adjust the data knob to have the marker value of
| AP rays 1

—8C.00 dBm +0.5 dB.

----- 1 ~~-===7 [~=-—=---
I 1 s

r !
QP QP GAIN
Repeat Steps (36) to {41) so that the E.?EF_S_EEE o0 i hou i

become 0.00dBm = 0.2dB, —40.00dBm +0.5dB, and —80.00dBm *+ 0.5dB, respeactively.

RETURN |

T
Press the ;L L [s17T ], MARKER and keys (to write data in the EEPROM) -

Set the AMPLITUDE of R4262 to 0 dBm,

r 1
Press the | TSP AMP | and keys, and record the marker value.
L 1

Set the AMPLITUDE of R4262 to —10 dBm.

r 1
Press the ! fgi'; ' key, and adjust the data knob so that the marker value reaches
L 4

the value recorded in Step {(47) subtracted by — 16 dBm £0.2 dB.

Set the AMPLITUDE of R4262 to —20 dBm.

Press the | ggig I key, and adjust the data knob so that the marker value reaches

| et

the value recorded in Step (47) subtracted by —20 dBm £0.2 dB.

Set the AMPLITUDE of R4262 to —30 dBm.

r 1
Press the ! SSOTiPB ' key, and adjust the data knob so that the marker value reaches

the value recorded in Step (47) subtracted by —30dBm 0.2 dB.

Set the AMPLITUDE of R42862 to — 40 dBm.

r 1
Press the | fgi'; i key, and adjust the data knob so that the marker value reaches
1

the value recorded in Step (47) subtracted by —40 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —50 dBm.
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(83)

(56)

(57)

(58)

(58)

(60)

r T 1
Press the | NEXT 1 1 STEP 1 kayg and adjust the data knob so that the marker
LMENU ;7 5048

value reaches the value recorded in Step (47) subtracted by —50 dBrm +0.2 dB.

Set the AMPLITUDE of R4262 to —80 dBm.

Press the ! GSOTEZ i key, and adjust the data knob so that the marker value reaches
1

the value recorded in Step {47) subtracted by =860 dBm +0.2 dB.

Set the AMPLITUDE of R4262 to —70 dBm.

[ 1
Press the | ?SOTifB’ | key, and adjust the data knob so that the marker value reaches

the value recorded in Step (47) subtracted by —~70 dBm £{$.2 dB.

Set the AMPLITUDE of R4262 to — 80 dBm.

r 1
Pross the | ggi‘; I'key, and adjust the data knob so that the marker value reaches
| g |

the value recorded in Step (47) subtracted by —80 dBm +0.2 dB.

_____ 1
]

T
Press the |RETURN( ., MARKER and keys (to write data in the EEPROM).
1 1]
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5.3.3 IF Filter Adjustment

e ASSEMBLY ADJUSTED
IF block (WBL-32xxIF)

s 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-BNGC Cable
| CAEERN
R14602
© q ] > o+{
R3265/3271 SPECTRUM ANALYZER

with TRACKING GENERATOR

Figure 5-6 LC Filter Adjustment Setup

s EQUIPMENT

Spectrum analyzer with TG . .............. R3361A/B
Impedance converter . ........ .. .. R14602
Probe ... ... i e s P6133
Adapter:

Type N (male) to BNC (female) ........... JUG-201A/U
Cable:

UM-BNC, 100 cmiong .- ..o MC-3BA

e PROCEDURE

(1) Turn off. the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Then, remove the top cover from the interface block (WBL-32xxIF).
Plug the power cord, turn the POWER switch on, and warm up the system 30 minutes

Or more.
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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 R14802 impedance converier.

Press the key of the R3361 and set the controls as follows:

CENTERFREQ ...... ... .. . 0. 21.42056 MHz
SPAN . e 1 MHz
REF.LEVEL ... oo —15 ¢Bm
SCALE ... . 1 dB/div
TGLEVEL ... . 10 dBm

CAL

Press the key of the A3265/3271, hold down the key and press

r———---

.
key to set the [ CAL CORR L gyitch to OFF.

|
L QNOFE_

r——=13
Then, press the and [mew i keys to set the RBW to 300 kHz.

Connect the probe connected to the B3361 to TP16 of the IF block.

Adjust LB2 so that the peak of waveforms reaches the center of the screen on

the R3351.
Connect the probe to TP17, and adjust L64 in the same way as for Step (8).
Connect the probe to TP18, and adjust L8 in the same way as for Step (6).

Connect the UM-BNC cable (and N-BNC conversicn adapter) between J5 of the IF
black 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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[Resonator Filter Adjustment}

PROBE

10 MHz T '
REF QUT | 10 MHz REF IN 10 MHz REF IN

/¥

LA\ )
14502 L 1)SYNTHESIZED
SIGNAL
O O o+ V O | SOURCE
R3265/3271 SPECTRUM ANALYZER
“~1{|RF IF with T.G.
t?
DOQUBLE BALANCED MIXER
Figure 5-7 Resonator Filter Adjustment Setup
¢ EQUIPMENT

Spectrum analyzerwith TG ............... R3361A/B
Synthesized signal source . ............... TR4515
Double balanced mixer .. ................ Freguency range: 10 io 100 MHz
Probe ... ... P6133
Cable . ... ... MI-09; BNC (male}, 150 cm iong
Impedance converter . .......... . ... ... R14802

Coaxial cable and others for mixer connection

o PROCEDURE
Adjustment of lithium tantalum filter:

(M)

Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Then, remove the top cover from the interface (IF) biock.
Plug the power cord, tumn the POWER switch on, and warm up the system 30 minutes

or more.

Connect the BNC cables between the 10 MHz REF IN/OUT terminal of R3265/3271, 10
MHz REF terminai 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 OUTPUT
terminal of TR4515 to the LO port of the double balanced mixer. Connect the J1
terminal of IF block of the R3265/3271 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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(3)

CAL

Press the key of the R3265/3271, hold down the key and press

F-——==- k|
1 CAL CORR 1 tg OFF.

1 |
L ONOFF_

Also, press the key of the R3361, and set the controls as follows:

key to set the

CENTERFREQ ...... oo 3.57985 MHz
SPAN .. e e 0 Hz
REF.LEVEL ... ...t —25 dBm
SCALE ... i 1 dB/div
TGLEVEL ... . i —10 dBm
RBW e e 100 Hz
10OMHzREF ... e EXT IN

Press the key of the TR4515, and set the controls as follows:

CWFREQ ... . 25 MHz
LEVEL . . +10 dBm
10MHzREF ... EXT IN

Press the and [EEEE\E] keys of the R3266/3271 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 (8) and (7) to have the highest display level of R3361.

Connect the probe to TP11.

(10) Adjust C110 of the IF block to have the highest display level of R3361.

(11) Adjust C123 in the same way as for Step (10).

{12) Repeat Steps (1C) and (11} to have the highest display level of R3361.

(13) Set the SPAN of R3361 to 500 kHz, and set RBW to AUTO.

(14) Set the RBW of R3265/3271 to 100 kHz.

(18) Connect the probe to TP5.
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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 the 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 TP8, 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 (18). 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 (18). Also,
adjust 1.40 in the same way as for Step (17).
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[Crystal Filter Adjustment]

(14)

(15)

Perform Steps (1) to (3) of the lithium tantalum filter adjustment.
Set the RBW of R3265/3271 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 display level of R3361.
Connect the probe to TFP13.

Adjust C137 and C1439 in the same way as for Steps (4) to (6).

Set the RBW of R3265/3271 to 1 kHz.

Connect the probe to TE7.

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 L26 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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5.3.4 |F Step Amp Adjustment

e ASSEMBLY ADJUSTED
IF block (WBL-32xxIF)

e RELATED PERFORMANCE TEST
IF gain uncertainty test

e DESCRIPTION
The IF step amp consists of two 10dB amps and four 20dB amps. In addition, it containsg the
10dB amp that is used for the R3265 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.
Alsg, if the amp has the 20dB gain, it must be adjusted so that the cutput level matches the
original one when the CAL Signal Level is reduced for 20 dB.

R3265/3271

O

2 9]
U

Figure 5-8 [F Step Amp Adjustment

e FEQUIPMENT
Cable ... MC-61; BNC (maie}, 10 cm long
Adapter . ... e JUG-201A/U; type N (male} to BNC

(female)
e PROCEDURE

{1) Turn off the POWER switch of the R3265/3271, unplug the power cord, and remove the
system cover. Flug 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 R3265/3271.
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(3) Press the key of the R3265/3271, and set the controls as follows:

CENTERFREQ ....... . ... ... ... ... ... 25 MHz
SPAN . ... e 0 Hz

REF.LEVEL ........ .. —5dBm
SCALE .. e 1 dB/div
RBW .. e 100 kHz

{4) Make sure that approximately — 10 dBm of signals are displayed on the screen.

Then, press the following keys in this sequence.

rm—=—=ar-——-—=-=-17 /-3 r=-T--=-- 9 FT-73 ra=-=—1
I WRITE 11 VIEW 1 MARKER | ON iNEXTt 1 DSPPOSI 1 1 PREV i W MKR | A
"tog 1tog 1 "imenut Tl upow T UMENY DT P
| S [ S| LoD " hacaaaa [ I St |
CAL o mmmm- :

.
(8) Hold down the key and press the and 'CQLV?EJ I keys to set to
the CAL LEVEL to —20 dBm.

—_————

|
| Sty J

BK SP
{6) Hold down the key and press the:] key to select the DEBUG mode.

Then, press the following keys in this sequence.

(][l 2] o] ferv=n] [s][o] [ovrer]

(7) Adjust R122 so that the AMARKER value enters within £0.1 dB.

(8) Press the following keys in this sequence.

[l o] e] (o] [evea] [e ] =] [ovmea] [« 2] o] [o] [=] [ ] {ewren] [+ ] [enee]

(9) Adjust R144 in the same way as for Step (7).

(10} Press the following keys in this sequence.

DR LR DR EEE M ES

(11) Adjust R338 in the same way as for Step (7)

(12) Press the following keys in this sequence.

(] L] [e] [0} [o][«] fenmem] [+ ] [erren] [meruas]

(13) Set the CAL LEVEL to —30 dBm.

BK SP
{14) Hold down the key and press theE key to select the DEBUG mode.

{15) Press the following keys in this sequence.

[l L[] [o] [rer] [s ] o o=
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(16} Adjust R114 in the same way as for Step (7).

{17) Press the {following keys in this sequence.

[l o] [e] [o] [evren] fs ][] [omee]

{18) Adjust R120 in the same way as for Step (7).

{19) Press the following keys in this sequence.

[l le] 2] el =] {2 ] [¢] [ovrer]

{20) Adjust R128 in the same way as for Step (7).

{21) Press the following keys in this sequence.

[0l el o] =] [ [e] =]

{22) Adjust R134 in the same way as for Step (7).

{23) Press the following keys in this sequence.

[l o] [2] o] =[] [e] foren] [rerum]
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5.3.5 28.6 MHz Rejection Circuit Adjustment

e ASSEMBLY ADJUSTMENT
IF block (WBL-32xxiF)

® RELATED PERFORMANCE TEST
There is no related performance test.

¢ 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 R3265/3271.

R3265/3271 '—_l
o .
i el
Figure 5-9 28.8 MHz Rejection Circuit Adjustment
e EQUIPMENT
Cable .. ... i i e MC-61; BNC (male), 10 cm long
Adapter ... e JUG-201A/U; type N (male) to BNC

(female)
e PROCEDURE
(1) Turn off the POWER switch of the R3265/3271, 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 terminals of the R3265/3271.

(3) Press the key of the R3265/3271, and set the controls as follows:

CENTERFREQ ... ... it 25 MHz
SPAN ... e 500 Hz
REF.LEVEL ..o oo 0 dBm

REW ... 30 kHz
DIGITALIF ... OFF

L
(5) Setthe of the R3265/3271 to 32.159 MHz.
Then, reduce the 50 dB below the current setup.

(6) Press the and :r ATT 1: keys of R3265/3271 to set the Input Attenuator to 0 dB.
L

(7} Adjust C5 to have the minimum signal level on the screen.

(8) Adjust C6 in the same way as for Step (7).

(9) Adjust 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.

5-29 Oct 28/91



R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

5.3.6 YTO Adjustment

* ASSEMBLY ADJUSTMENT
RF /0 assembly (BLL-017508x01/x02)

o RELATED PERFORMANCE TEST
Frequency span accuracy

e DESCRIPTION
Enter the 3.5GHz frequency signals and set the center frequency to 0 Hz. Set the YTO offset
of the center frequency to 3.5 GHz, and adjust the YTO gain. The adjustment can be made by
changing data of the BF /O DAC. The first local PLL must be turned off.

TR4515 R3265/3271

=

O

i o]
)

10

SMA CAELE

Figure 8-10 YTO Adjustment Setup

e EQUIPMENT
Synthesized sweeper .. ... .. ... . .. TR4515
Cable ... ... i e A01002; SMA (male), 70 cm long

e PROCEDURE

(1) Connect the equipment as illustrated in Figure 5-10.

(2) Pressthe key on the TR4515 and set the controls as follows:
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(3)

(4)

(7)

(8)

()

(10

{13

Press the key on the R3265/3271 and set the controls as follows:
CENTERFREQ ....... .. ... ity 0 Hz
SPAN ... 100 MHz

Hold down the key and press the E key on the R3265/3271.
When the "Please input password!!" message appears, press keys E ) E ' '
and E] in this sequence,

Press th .’mﬂ Pl
ress the | Tune 1 nd IDN,OFF,keys

Press the :CENTEF" . D Eand ﬂ keys in this sequence.

the center scale position +0.5 div.

r-—=—=""

Press the | SPANT 141 and |MHz[ keys in this sequence.
| 1
L d

locates w1th|n the center scale position £ 0.5 div.

) 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) Hoid down the key and press the MARKER key on the R3265/3271,

and wait for approximately 10 seconds. Data writing in the EEPROM will complete.

r 1 r
(15) Pressthe ! Pl 1 'RErURN'and :F‘ETUR”'keys in this sequence.

{ ON/OFF | "L
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5.3.7 YTF Adjustment

& ASSEMBLY ADJUSTMENT
RF /O assembly (BLL-017508x01/x02)

s RELATED PERFORMANCE TEST
Image, muitiple and out-of-band response
Second harmonic distorticn
Frequency response

& DESCRIPTION
The gain and offset of YTF tuning voltage 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
m
(REAR) ~ N\ [
[ =l
? i I
SWEEPER { R3265/3271 J
SMA CABLE

Figure 5-i1 YTF Adjustment Setup

o EQUIPMENT
SWEBEPEI . L e HP8350 and HP83535A
Sweepadapter: . ... ... . e TR13211
Cable: ... .. .. e AQ1002; SMA (male), 70 cm long

MI-09; BNC (male), 150 cm long
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s PROCEDURE

{1} Connect the equipment as illustrated in Figure 5-11.

(2) Press the key on the HP8350 and set the controls as follows:

CW 3.7 GHz
Power Level ... ... ... .. ... .. ... ... —2 dBm

{3) Setthe TR13211 controls as follows:

FMFREQ ... . . . 200 Hz
LEVEL ... e Approx. 10 Vpp
FMSWITCH: .. ... . ... EXT

CENTERFREQ ......... ... ... 3.7 HGz
RBW: e 300 kHz
dB/divi .. e 2 dB/div
SWEEP TIME: .. ... ... . i, 500 msec
SPAN: e 0 Mz

{5) Hold down the key and press the EI key on the R3265/3271. When the "Please
input password!!" message appears, press keys E ; IEI ) ; and in this
sequence.

r~———=5 frmmm=——— 1
(6) Press the :LT‘&FE 1and G0 | keys to set YTF SWEEP to “ON".

[3.5 to 7.5GHz Band]

(7) Press the foliowing keys on the R3265/3271:

r-—--

gl —_—
D EE L E

! SELECT | LSPAN]

| 1

' . I:] and keys in this sequence.

{8) Press the |CENTER
{(9) Setthe 10 3.7 GHz on the sweeper.

1 1
| S 1

r 1
(10) Press the | O,;g;:_r } key on the R3265/3271, and adjust the data control so that the
Lo o= 43

peak of band-pass filter waveforms locates within the center scale position +0.5 div on
the screen.

(11) Set the to 7.4 GHz on the sweeper.
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r
13) Press the | 1 : key on the R3265/3271, and adjust the data control so that the peak
GAIN

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 R3271. Jump to Step {23).
[7.4 {0 8GHz band {R3265 only)]

(15} Press the following keys on the R3285 in this sequence.

T
| SELECT | ’ 'L

{18) Press the :DFngTl key on the R3265, and adjust the data control so that the peak of

(19) Press the ICENTER' , : and keys on the R3265 in this sequence.
J

(20) Set the m to 8.3 GHz on the sweeper.
r““-'1
(21) Press the | GAIN J: key on the R3265, and adjust the data controi so that the peak of

band-pass ﬁlter waveforms [ocates within the center scale position 0.5 div.

(22) Repeat Steps {18) 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 R3265. Jump to Step (47).
[7.4 to 15.4GHz band (R3271 only)]

(23) Press the following keys on the R3271 in this sequence.

.
: BAND : .E I SPAN IEE
{ SELECT | t
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(28) Set the to 15 GHz on the sweeper.

r=—-——=1
¥YTF
(29) Press the :L._Gfd_N_J: key on the R3271, and adjust the data contrcl 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 {R3271 only)]

(31} Press the {ollowing keys on the R3271 in this sequence.
r=="-- =-—==-

A 1
i BAND 1 E.E 1 SPAN IEH
L SELECT | " 5 . '

r~——=-"1
1 3

CENTER | . [¢]and [srz] keys in this sequence.

(32) Press the;
e I

{33) Set the to 16 GHz on the sweeper.

band-pass filter waveforms locates within the center scale position +0.5 div.

| —— b
| 1

(35) Press the| CENTERT . and keys on the R3271 in this sequence.
L 1

(36) Set the to 23 GHz on the sweeper.
| |
YTF
{37) Press the E.GA'N J: key on the R3271, and adjust the data control so that the peak of

band-pass filter 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 (R3271 only)]

{38) Press the following keys on the R3271 in this sequence.
————— o

r T 1
e EE. FEE
e EE . RE

(40) Press the
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j key on the R3271, and adjust the data control so that the peak of
band-pass filter waveforms locates within the center scale position +0.5 div.
CENTER

I , . E and keys on the R3271 in this sequence.
L e 1

(44) Set the to 26 GHz on the sweeper.

F====1

r--=—-- 1
I !
I

(43) Press the

YTF
(45) Press the E_GmN _i key on the R3271, 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 EEPRCM]

(47) Hold down the [SHFT ] key and press the MARKER key on the R3265/3271, and
wait for approximately 10 seconds. Data writing in the EEPROM will complete.

oo 1 r—-——=—- 1
1 1

r————= 1
Wghﬁgffp: , |RETURNT ang | RETURN | kevs in this sequence.

(48) Press the
| At S i | F| | AP, d
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5.3.8 Frequency Response Adjustment

o ASSEMBLY ADJUSTED
RF IO assembly (BLL-017508x31/x02)

e RELATED PERFORMANCE TEST
Frequency response
Displayed average noise level

e DESCRIPTION
Enter the RF signals synchronized with the R3265/3271 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
R3271 band greater than 3.5 GHz. Before the frequency response adjustment, the YTF
adjustment has been completed.

BNC CABLE
POWER METER TR13211
,_S'_ BNC CABLE
°° SWEEP
PROBE
REAR QUTPUT
o POWER
& %, 2Vin GHz
s 5] SWEEPER
O R3255/3271
L B 17
t SWEEP IN J

. =¥

POWER SENSOR SMA CABLE

Figure 5-12 Frequency Response Adjustment Setup
e EQUIPMENT
SWEBDEIL &t e e HP8350 and HP83555A
Sweepadapter: . ......... ... i TR13211
Powermeter: ....... ..o vunnennannan HP438A
Power sensor: . ... ... i HP8485A
Cabhle:
AB1002; .. e e SMA {male), 70 cm long
Two MI09's; . ... BNC (male}, 150 cm long
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¢ PROCEDURE

(1)

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 key on the HP8350, and set the control as follows:

STARTFREQ: ... oot 10 MHz
STOPFREQ: ... i 3.6 GHz
POWER LEVEL: .......... ... ... ....... —4 dBm
SWEEP: ... EXT
SWEEP TRIGGER: ........ ... ... .. ..., EXT

Press the key on the R3265/3271, and set the controls as follows:

START: . e 0 MKz
STOP: e e e e 3.6 GHz
SWEEP TIME: .. ... . e 500 msec

Set the controls of TR13211 as follows:

FM e INT
FREQ: .. e 100 Hz
LEVEL: . e Center position of variable range

Press the key on the TR13211, and adjust the START control so that the signal
overlaps on the left vertical axis of the screen on the R3265/3271.

Press the[ STCP | key on the TR13211, and adjust the STOP control so that the signal
overlaps on the right vertical axis of the screen on the R3265/3271.

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 R3265/3271 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 R3265/3271, and connect the
power sensor to it.
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-
(10) Press the , |SWEEPI and [SNGLET xevs on the R3265/3271, and set the sweep

! MODE |’ L swp_ |
time to 20 seconds. ~ "~ .
r-="=1 r——""7
1 SWEEP 1 1 SINGLE
{11) Press the » ImopE |, and | swp ! keys on the R3265/3271, and measure the

frequency characteristics of sweeper output on the power meter. Using the result data,
adjust the POWER LEVEL and SLOPE controis of the sweeper so that the frequency
characteristics waveforms enter within —4 dBm 1 dB.

| SWEEP | | SINGLE |
{12) Press the , Imope !, and ! swp ! keys on the R3265/3271, and repeat Step

{11) until the frequency characteristics waveforms enter within —4 dBm +1 dB.

(13) Press the and keys on the sweeper.

(14) Disconnect the SMA cable from the power sensor, and connect it to the R3265/3271

input.
r==—=-1 re===
(15) Press the , }Sh:“éEDEEP ',and | OS?,\L\‘PT ikeys on the R3265/3271, and set the controls
L2223 Lo—-d1
as follows:
SWEEP TIME: . .... ... ... .. ... 500 msec
START: e 3.61 GHz
ST OP: i e e e 7.5 GHz

Rotate and adjust the CAL FACTOR conirol of the power meter to the 6GHz calibration
factor of power sensor.

(16) Repeat Steps (6) to (12).

(17) Press the and 2| keys of the sweeper.

{18) Disconnect the SMA cable from the power sensor, and connect it to the R3265/3271
input.

Caution: Skip Steps {18) to (22) for the R3271. Jump to Step (23).
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[R3265 only]
roweer) . oot ]
{19) Press the , :LMODEJ:, and L SWI,\'F, jkeys on the R3265, and set the controis as
follows: T T
SWEEP TIME: ... ... .. 500 msec
START: ... ... . 7.5 GHz
STOP: ... 8.3 GHz

Rotate and adjust the CAL FACTCR control of the power meter to the 6GHz calibration
factor of power sensor.

(20} Repesat Steps (€) to (12).

(21) Press the and keys of the sweeper.

{22) Disconnect the SMA cable from the power sensar, and connect it to the R3265/3271
input.
Skip Steps (23) to (34), and jump to Step (35).

[R3271 only]

23) Press the [menu] , [SWEEPY ang [ 0N 1 K the R3271, and set the control
(23) Press e and | gwp 1 keys on the and set the controls as

L MODE | SwWP_
follows:
SWEEP TIME: ... . i 500 msec
START: i e e 7.5 GHz
ST OP: e e e e e 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 and keys of the sweeper.

(26) Disconnect the SMA cable from the power sensor, and connect it to the R3271 input.
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(27) Press the , Ish:é%ipi ,and | CS?\';JJ | keys on the R3271, and set the controls as
L_==—=d1 | I |
follows:
SWEEPTIME: .. ... .. .. i, 500 msec
START: . e e e 15.4 GHz
STOP: 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) Press the and E keys of the sweeper.
(30) Disconnect the SMA cable from the power sensor, and connect it to the R3271 input.
r-=———9 | .
(31) Press the et and | O § keys on the R3271, and set the controls as
| I Lot
follows:
SWEEP TIME: .. ... . .. . 500 msec
START: . it i e e 23.3 GHz
STOP: . 26.5 GHz
Rotate and adjust the CAL FACTOR controi of the power meter to the 25GHz calibration
factor of power sensor.
{32) Repeat Steps (B) to (12).
{33) Press the and E] keys of the sweeper.
{34) Disconnect the cable from the power sensor, and connect it to the R3271 input.
[R3265/3271]
| r=—=—=1
(35) Press the , 1 SMEEPS, and | SOMT L keys on the R3265/3271, and set the controls
as follows: o= b=
START: . e 10 MHz
STOP: e e 3.6 GHz
SWEEPTIME: ... ... i 500 msec
dB/div: . e e 2 dB/div
DISPLINE ... ... . i —4 dBm
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(36) Hold down the key and press the [5 |key on the R3265/3271. When the “Please
input password!!" message appears, enter “94284" for the password. Then, press the

input pe
1M 1 key.
L JUNE |

(37) Press the ! Siﬁ:gT! , and keys in this sequence on the R3265/3271.

(38) Press the ' and keys on the sweeper.

{39) Fine adjust the START and STOP contrels of the TR13211 so that the signals continue
from the leftmost end to the rightmost end of the R3265/3271 screen.

I SLOPE |
{40) Press the'L_e_AI_N_j key on the R3265/3271, and
adjust the data control so that the peak of  &------——---—--—---
lower band of frequency characteristics
waveforms almost maiches the peak of the
higher hand. If the peak level has reached the
end of variable range, use this position.

BAND
{41} Press the :L GAIN j key on the R3265/3271, and adjust the data control so that the peak

of frequency characteristics waveforms locates within the range of 0 to -1 dB from the
DISP LINE.

{(42) Press the following keys in this sequence.

2 B [ e ) [ B
(43} Press the and key s on the sweeper.

(44) Repeat Steps (39) to (41).

[R3271 oniy]

| BIAS ADJ |
{45) Press the :L FINAR Jll key on the R3271, and adjust the data conirol so that the entire

frequency characteristics curve reaches its peak level.
Caution: Skip Steps (46) to (48) for the R3271, and jump to Step (50).
[R3265 only]

(46) Press the following keys in this sequence on the R3265.

e B B OE B9 EEE
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(47)
(48)

{49)

Press the and keys on the sweeper.

Repeat Steps (39} to (41).

Jump to Step (62) for data writing in the EEPROM.

[R3271 only]

{50)

(54)

(58)

59)

{60)

Press the following keys in this sequence on the R3271.

| BAND 1 [ty
saeor) (o] [} smani [ ][s]
Press the |recaLLn| and keys on the sweeper.

Repeat Steps (39) to (41).

BIAS ADJ . .
Press the :L EIX/NAR J: key on the R3271, and adjust the data control so that the entire

frequency characteristics curve reaches its peak level. [f the frequency characteristics
change, repeat Steps (40) and (41).

Press the following keys in this sequence on the R3271.

TART . -GH
'SELECT‘ . - Sran z
Press the {REGALLn | and keys on the sweeper.

Repeat Steps (39) to (41).

BIAS ADJ . .
Press the :L EIX/NAR j key on the R3271, 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).

Press the following keys in this sequence on the R3271.

| BAND } iy, Ferep
sneort (o] [l st (o] [ed[[s] o] ismoe] [2] [e][ ][]
Press the and keys on the sweeper.

Repeat Steps (39) to (41).

BIAS ADJ . .
Press the :L F&/NAR J: key on the R3271, 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 EEFROM when data is written in it.

{62) Hold down the key and press the key on the R3265/3271, and wait for
approximately 10 seconds. The data will be written in the EEPROM.
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5.3.9 Calibrator Amplitude Adjustment

e ASSEMBLY ADJUSTED
WBL-32xxSYN (Synthesizer block)

e RELATED PERFORMANCE TEST
Calibration amplitude accuracy

o DESCRIPTION
The CALOUT amplitude is adjusted for —10.00 dBm measured directly at the front panei

CALOUT jack.
POWER METER SYNTHE BLOCK
\ P [
o, o H
( Eagtlia o Ul
POWER N-BNC N o CAL OUT
SENSOR O
R32651/3271
Figure 5-13 Calibrator Amplitude Adjustment Setup
o [EQUIPMENT
Power meter: . ... ...t HP436A
Power sensor: ... ... .. e HP8481A
Adapter

Type N (female) to BNC (male): ....... NJ-BNCP
¢ PROCEDURE

(1) Turn off the POWER switch of the R3265/3271, 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 R3285/3271, 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 R3265/3271 through an N-BNC adapter directly to the CALOUT jack on the
R3265/3271 front panel.
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(5} Adjust R151 of the SYNTHE biock for a —10.00 dBm reading on the power meter display.
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5.3.10 10MHz Frequency Reference Adjustment

* ASSEMBLY ADJUSTED
Freguency reference assembly (WBL-32xxSTD)

¢ RELATED 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 unii. Also, connect the cable between the 10MHz REF OUT ierminal at
the rear panel of R3265/3271 and the Frequency Comparator unit. Adjust the internal crystal
oscillator of the R3265/3271,

FREQUENCY STANDARD FREQUENCY COMPARATOR R3265/3271

-2 o
O 0 0 —
1 ]

BNC CABLE BNC CABLE 10 MHz
REF OUT

Figure 5-14 10 MHz Frequency Reference Adjustment Setup

* EQUIPMENT
Frequency Standard unit: . ................ TR3110
Frequency comparator {supporting 10MHz, 1x10 -9 signal detection)
Cables:

Two MI-09 cables with BNC (male), 153 ¢m iong
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s PROCEDURE

NOTE

Allow the R3265/3271 warm up for at least 30 minutes before performing this adjustment.

{1} Connect the equipment as shown in Figure 5-14.

(2) Set the 10MHz REF of the R3265/3271 to INT.

| — n
1

Press the and set the) "N 2 | 1o INT.
[ .

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 r-==—-- l
i I

(3) Hold down the key and press the key to select the ! CA,L:‘E?EQ I

Then, adjust the data contrcl so that the irequency comparator indicates the value within
+1x105-8,

(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.

() Adjust the data control to set the data to zero, and press the [Hz ]key to store the data.

(6) Turn off the switch of the R3265/3271, 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 WRBL-32XXSTD
SYNTHESIZER BLOCK  R3265/3271 FREQUENCY REF.
l / ASSEMBLY
FREQUENCY ¥
STANDARD 0\ CRT
O o
10 MHz 10 MHz ADJ
QO Q
10 MEz
REF QUT

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-32xxSTD unit so that the indicator of frequency
comparator reaches within £1x10-8,

NOTE

Allow the R3265/3271 warmup for at least 30 minutes before performing this adjustment.
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5.3.11 Freqguency Span Adjustment

» ASSEMBLY ADJUSTED
WBL-3265 110
WBL-3271 /O

e RELATED PERFORMANCE TEST

Frequency span accuracy

e DESCRIPTION

Adjust the frequency span io have an appropriate Span Adjust DAC value of the WBL-3265 1/O

{or WBL-3271 JO).

SYNTHESIZED SWEEPER

BNC CABLE

(FREQ
STD IN

]

O

—— 1

O

R3265/3271

SMA CABLE

10 MHz
REF QUT

ADAPTOR

Figure 5-16 SPAN Adjustment Setup

e EQUIPMENT
Synthesized sweeper:
Adapter:

HTM-854S; .. ... ... . ..

Cables:

TR4515

Type N (maie) to SMA (female)

SMA (male), 70 cm long
BNC (male}, 150 cm long
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R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 _Adjustment

¢ PROCEDURE

(1)

Connect the eguipment as shown in Figure 5-16.
Set the TR4515 controls as follows:

W e
QUTPUT POWER:

3.25 GHz
—20 dBm

Press the key on the R3265/3271, and set the controls as follows:

START FREQ: ... i 100 MHz
STOP FREQ: ... it e e e e 3.6 GHz
REFLEVEL: ...... .. i —10 dBm
| S| r====== 1
Press the and E_ ;EE;TU_ J} keys to set theiﬁjé%‘;: to ON.

Hold down the key and press the [E] key, enter "94284" for password, and select
the MAINTENANCE mode.

Hold down the key and press the key, and the following software menu
will appear on the CRT screen.

LIN CENTER

LOG oo 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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R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

(7) Press the ' LN t and‘gP_Ay_A_Dg' keys, and adjust the data control to have the marker

indication of 3.250 GHz +10 MHz.

(8) Setthe SYNTHESIZER SWEEPER frequency and the'STAF‘T_‘_and ! STOP ! frequencies of
the R3265/3271 as defined on Table 5-3. Adjust the control to have the
marker frequency within the limit given on the table.

(9) Hold down the key and press the MARKER [ o8 | key to write the adjusted data in
the EEPROM.

Table 5-3 Span Adjustment

‘ R3265/3271 Marker Indication
TR4515 Frequency
START Frequency{ STOP Frequency MIN MAX
3.25 GHz 100 MHz 3.6 GHz 3.240 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 MHz 135.8 MHz 136.2 MHz
108 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 100.382 MHz
100.018 MH=z 100 MHz 100.02 MHz 100.0179 MHz 100.0181 MHz

[LOG SPAN Adjustment]

(10) Press the :RE"URN: and |OG!

| I

keys.

(11) Press the following keys in this sequence.

1 START 1

b oy

[ B

LOG

T

{12) Set the synthesized sweeper frequency to 10 MHz.

I' 'l
(13) Press the 1 OFFSET 1 key and adjust the data control to have the marker frequency of 10

0.1 MHZ

{14) Set the synthesized sweeper frequency to 800 MHz.

{(15) Press the

1 LOG GAIN l
1 1
4

800 +10 MHz.

key and adjust the data control o have the marker frequency of
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R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.2 Adjustment

{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 ES_TP_P] frequencies of

R3265/3271 to the values defined on Table 5-4, and repeat Steps (12) to (15).

{18) Hold down the key and press the key to write the adjusted data in the

EEPROM.
Table 5-4 LOG SPAN Adjustment
R3265/3271 TR4515 Marker Indication
START FREQ. | STOP FREQ. Adjustment. Frequency MIN MAX

LOG OFFSET 10 MHz 9.9 MHz 10.1 MHz

1 MHz 1 GHz
LOG GAIN 900 MHz 890 MHz 910 MHz
LOG OFFSET 20 MHz 19.8 MHz 20.2 MHz

10 MHz 1 GHz
LOG GAIN 800 MHz 880 MHz 910 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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R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

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.
R3265/3271
UPPER
4 T N
1 TR4173
REAR ] FRONT
\/\Aﬂb
LOWER O
— INPUT
\ m )
R529
(m; SMA CABLE J
Note} The R529 adjusting hole is covered with the aluminum tape.
Remove the tape and adjust the R529.
Figure 5-17 Sampler Synthe Adjustment
e EQUIPMENT
Spectrum analyzer: ............... ... TR4173
Cable:
AD1002; ..., . L SMA (male), 70 cm long

* 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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R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

(4) Connect the SMA cable between J1 and TR4173 (see Figure 5-17).

{8) Tum on the POWER switch of R3265/3271, and set the controls as follows:

CF e 3985 MHz
SPAN: e 10 MHz
REF: e e e —20 dBm
RBW: 10 kHz
VBW. 300 kHz

{7) Make sure that the carrier exists at the center of TR7143 waveforms, and adjust the R529
sa that the side signal amplitude is 55 dBc or more.

(8) Unplug the SMA cable from J1, and plug the criginal cable.
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R3265/13271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.2 Adjustment

5.3.13 EXT Mixer Adjustment

® ASSEMBLY ADJUSTED
RF /O assembly (BLL-017508x01/x02)

e 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 band.

POEWR METER

R3265/3271
TR4515
o 7
? o o
20 dB PAD
[
D=l__‘l=lf POWER SENSOR
SMA CABLE LOW-PASS-FILTER

Figure 5-18 Frequency Response Adjustment (2) Setup

e EQUIPMENT
. Synthesized sweeper: ... ...... ... ... ... TR4515
Powermeter: ........ ... ... ... ... .. HP436A
Power sensor: . ... .t i e HPB8485A or HP8481A
2CGHz low-pass filter: ... ............ ... .. DEE-001172-1
20dB PAD: .. DEE-000480-1
Adapter:
HRM-501; ... ... .. SMA (female) to SMA ({female)
Cable:
AD1002; ... SMA (male)
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R3265/3271
SPECTRUM ANALYZER
MAINTENANCE MANUAL

5.3 Adjustment

¢ 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.

Connect the equipment as illustrated in Figure 5-18. However, connect the low-pass filter
output to the power sensor.

Press the key of the TR4515, and set the controls as follows:

CW: e 421.42 MHz
POWERLEVEL: ... ... ... i —5dBm

Adjust the POWER LEVEL of the TR4515 so that the power meter indicates —5 dBm.

Connect the low-pass filter output to the 20dB PAD, and connect to the tst Lo QUT
terminal of the R3265/3271.

Press the @ and @ keys on the R3265/3271 to set the | { M ExT '

!. _____ J
Hold down the key and press the Ekey on the R3265/3271. When the "Please
input password!!" message appears, enter "94284" for the password. Then, press the
r=-==-1
MK key.

|
L TUNE |

Press the following keys and adjust the DATA control so that the signals appear on a
horizontal line on the screen and they reach within #1 dB from the top of the screen.

EBAND .EE lSLOPElE. IBANDl
'SELECT' GAIN ! GAN |

[Data writing in EEPROM]

Caution: The original data is all erased from the EEPROM when data is written in it.

(9

Hold down the key and press the MARKER key on the R3265/3271, and
wait for approximately 10 seconds. The data wili be written in the EEPROM.

(10) Press the :REURN' key twice.

_____ J
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





