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WARRANTY

The Anritsu product(s) listed on the title page is (are) warranted against defects in
materials and workmanship for one year from the date of shipment.

Anritsu's obligation covers repairing or replacing products which prove to be defec-
tive during the warranty period. Buyers shall prepay transportation charges for
equipment returned to Anritsu for warranty repairs. Obligation is limited to the origi-
nal purchaser. Anritsu is not liable for consequential damages.

LIMITATION OF WARRANTY

The foregoing warranty does not apply to Anritsu connectors that have failed due to
normal wear. Also, the warranty does not apply to defects resulting from improper
or inadequate maintenance by the Buyer, unauthorized modification or misuse, or
operation outside the environmental specifications of the product. No other war-
ranty is expressed or implied, and the remedies provided herein are the Buyer's
sole and exclusive remedies.

TRADEMARK ACKNOWLEDGMENTS

Windows, Windows 2000 and Windows XP are registered trademarks of the
Microsoft Corporation. Intel Pentium is a trademark of Intel Corporation. VxWorks is
a registered trademark, and WindML is a trademark of Wind River Systems, Inc.
Spectrum Master is a trademark of Anritsu Company.

NOTICE

Anritsu Company has prepared this manual for use by Anritsu Company personnel
and customers as a guide for the proper installation, operation and maintenance of
Anritsu Company equipment and computer programs. The drawings, specifications,
and information contained herein are the property of Anritsu Company, and any
unauthorized use or disclosure of these drawings, specifications, and information is
prohibited; they shall not be reproduced, copied, or used in whole or in part as the
basis for manufacture or sale of the equipment or software programs without the
prior written consent of Anritsu Company. All other trademarks contained herein are
the property of their respective owners.

UPDATES

Updates to this manual, if any, may be downloaded from the Anritsu internet site at:
http://www.us.anritsu.com.

VxWorks Runtime License WindML Target License

2000-1189 2000-1372



DECLARATION OF CONFORMITY

Manufacturer’s Name: ANRITSU COMPANY

Manufacturer’s Address: Microwave Measurements Division
490 Jarvis Drive
Morgan Hill, CA 95037-2809
USA

declares that the product specified below:
Product Name: Spectrum Master

Model Number: MS2721A
conforms to the requirement of:

EMC Directive 89/336/EEC as amended by Council Directive 92/31/EEC & 93/68/EEC
Low Voltage Directive 73/23/EEC as amended by Council directive 93/68/EEC

Electromagnetic Interference:
Emissions: CISPR 11:1990/EN55011:1991 Group 1 Class A

Immunity: EN 61000-4-2:1995/EN50082-1:1997 - 4kV CD, 8kV AD
EN 61000-4-3:1997/EN50082-1:1997 - 3V/m
ENYV 50204/EN50082-1:1997 — 3V/m
EN 61000-4-4:1995/EN50082-1:1997 - 0.5kV SL, 1kV PL
EN 61000-4-5:1995/EN50082-1: 1997 - 1kV L-L, 2kV L-E
EN 61000-4-6:1994/EN61326: 1998 — 3V
EN 61000-4-11:1994/EN61326: 1998 — 1 cycle@100%

Electrical Safety Requirement:

Product Safety: The Product Complies when used with Company supplied Power

Supply (tested to EN 60950)
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orporate Quality Director

Morgan Hill, CA / VT(«"&; 200
: Date

European Contact: For Anritsu product EMC & LVD information, contact Anritsu LTD, Rutherford Close,
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Chapter 1
General Information

Introduction

This chapter provides a description, performance specifications, optional accessories, pre-
ventive maintenance, and calibration requirements for the Anritsu Handheld Spectrum Ana-
lyzer model listed below. Throughout this manual, this instrument may be referred to as a
Spectrum Master.

Model Frequency Range
MS2721A 100 kHz to 7.1 GHz
Description

Spectrum Master is a synthesi zer-based hand held spectrum analyzer that provides quick and
accurate measurement results. Measurements can be easily made by using the main instru-
ment functions: frequency, span, amplitude and bandwidth. Dedicated keys for common
functions and afamiliar calculator-type keypad are available for fast data entry.

Time and date stamping of measurement data is automatic. The internal memory provides
for the storage and recall of more than 2000 measurement setups and more than 2000 traces.
The bright daylight-viewable, high-resolution color liquid crystal display (LCD) provides
easy viewing in avariety of lighting conditions. Spectrum Master is capable of up to three
hours of continuous operation from a fully charged battery and can be operated from a 12
Vdc source, which also simultaneously charges the battery.

Spectrum Master is designed for monitoring, measuring, and analyzing signal environments.
Typical measurements include: in-band interference, transmit spectrum analysis, plus cell
site and 802.11a/b/g interference testing. A full range of marker capabilities such as peak,
center and delta functions are provided for faster, more comprehensive analysis of displayed
signals. Upper and lower multi-segmented limit lines are available to create quick, simple
pass/fail measurements. A menu option provides for an audible alert when the limit valueis
exceeded.

Anritsu Master Software Tools, a PC-based software program, provides for storing measure-
ment data. Master Software Tools can aso convert the Spectrum Master display into several
graphic formats.

Measurements stored in internal memory can be downloaded to a PC using the included
USB or Ethernet cables. Once stored, the graphic trace can then be displayed, scaled, or
enhanced with markers and limit lines. Historical graphs can be overlaid with current data
using the PC mouse in a drag-and-drop fashion. The underlying data can be extracted and
used in spreadsheets or for other analytical tasks.
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Part Number

Accessories

The following standard accessories are supplied with the MS2721A:

Description

10580-00103

MS2721A User's Guide

61382 MS2721A Soft Carrying Case

2300-498 Master Software Tools Program CD ROM

633-44 MS2721A Rechargeable Li-lon Battery

40-168 MS2721A AC-DC Adapter

806-62 MS2721A Automotive Cigarette Lighter 12 Volt DC Adapter
2000-1360 USB A/5-pin mini-B Cable

2000-1371 Ethernet Cable, 7 feet (213 cm)

1091-27 Type-N male to SMA female Adapter

1091-172 Type-N male to BNC female Adapter

One year Warranty (includes battery, firmware, and software)

Part Number

The following optional accessories are available for the MS2721A:

Description

42N50A-30 30 dB, 50W, Bi-dir., DC-18 GHz, N(m) to N(f) Attenuator
34NN50A Precision Adapter, DC to 18 GHz, 5022, N(m) to N(m)
34NFNF50C Precision Adapter, DC to 18 GHz, 5022, N(f) to N(f)

15NNF50-1.5B

Test port cable armored, 1.5 meter, N(m) to N(f), 18.0 GHz

15NN50-1.5C Test port cable armored, 1.5 meter, N(m) to N(m), 6 GHz
15NN50-3.0C Test port cable armored, 3.0 meter, N(m) to N(m), 6 GHz
15NN50-5.0C Test port cable armored, 5.0 meter, N(m) to N(m), 6 GHz

15NNF50-1.5C

Test port cable armored, 1.5 meter, N(m) to N(f), 6 GHz

15NNF50-3.0C

Test port cable armored, 3.0 meter, N(m) to N(f), 6 GHz

15NNF50-5.0C

Test port cable armored, 5.0 meter, N(m) to N(f), 6 GHz

15ND50-1.5C

Test port cable armored, 1.5 meter, N(m) to 7/16 DIN(m),
6.0 GHz

15NDF50-1.5C

Test port cable armored, 1.5 meter, N(m) to 7/16 DIN(f),
6.0 GHz

12N50-75B

75Q Adapter, 7.5 dB loss

510-90

Adapter, 7/16 DIN (f) to N(m), DC to 7.5 GHz, 50Q



Part Number

Description

510-91 Adapter, 7/16 DIN (f)-N(f), DC to 7.5 GHz, 50Q

510-92 Adapter, 7/16 DIN (m)-N(m), DC to 7.5 GHz, 50Q

510-93 Adapter, 7/16 DIN(m)-N(f), DC to 7.5 GHz, 50Q

510-96 Adapter 7/16 DIN (m) to 7/16 DIN (m), DC to 7.5 GHz,
50Q

1030-86 Band Pass Filter, 800 MHz band, 806-869 MHz, Loss =
1.7 dB, N(m)-SMA(f)

1030-87 Band Pass Filter, 900 MHz band, 902-960 MHz, Loss =
1.7 dB, N(m)-SMA(f)

1030-88 Band Pass Filter, 1900 MHz band, 1.85-1.99 GHz, Loss =
1.8 dB, N(m)-SMA(f)

1030-89 Band Pass Filter, 2400 MHz band, 2.4-2.5 GHz, Loss =
1.9 dB, N(m)-SMA(f)

510-97 Adapter 7/16 DIN (f) to 7/16 DIN (f), 7.5 GHz

61382 Spare Soft Carrying Case

40-168 Spare AC/DC Adapter

806-62 Spare Automotive Cigarette Lighter 12 Volt DC Adapter

760-229 MS2721A Transit Case

2300-498 Master Software Tools Program CD ROM

10580-00103

Anritsu User’s Guide, Model MS2721A (spare)

10580-00104

Anritsu Programming Manual, Model MS2721A

10580-00105

Anritsu Maintenance Manual, Model MS2721A

633-44 Rechargeable battery, Li-lon

2000-1374 Dual Battery charger, Li-lon with universal power supply
2000-1030 Portable antenna, 50Q, SMA (m) 1.71-1.88 GHz
2000-1031 Portable antenna, 50Q, SMA (m) 1.85-1.99 GHz
2000-1032 Portable antenna, 50Q, SMA (m) 2.4-2.5 GHz
2000-1035 Portable antenna, 50Q, SMA (m) 896-941 MHz
2000-1200 Portable antenna, 50Q, SMA (m) 806-869 MHz
2000-1361 Portable Antenna, 50Q, SMA (m) 5725-5825 MHz
2000-1358 64 MB Compact Flash Memory Module
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Performance Specifications

Frequency

Frequency Range:
Tuning Range:
Tuning Resolution;
Frequency Reference:

Frequency Span:
Span Accuracy:
Sweep Time:

Sweep Time Accuracy:

Sweep Trigger:
Resolution Bandwidth:

Video Bandwidth:
SSB Phase Noise:

Amplitude

Measurement Range:

100 kHz to 7.1 GHz

9kHzto 7.1 GHz

1Hz

Aging: £1 ppm/yr.

Accuracy: £1 ppm (25°C + 25°C) + long term drift

10 Hz to 7.1 GHz plus 0 Hz (zero span)

Same as frequency reference accuracy

Minimum 100 ms swept, 50 us in zero span

+ 2% in zero span

Free run, Single, Video, External

(-3 dB width) 10 Hz to 3 MHz in 1-3 sequence + 10%, 8 MHz
demodulation bandwidth

(-3 dB) 1 Hz to 3 MHz in 1-3 sequence

-100 dBc/Hz max at 10, 20 and 30 kHz offset from carrier.
-102 dBc/Hz max at 100 kHz offset from carrier.

DANL to +30 dBm

Absolute Amplitude Accuracy:

Power levels:

=-50 dBm, <35 dB input attenuation
100 kHz to 10 MHz £1.5 dB

>10 MHz to 4 GHz +1.25 dB

>4 to 7.1 GHz £1.75 dB

40 to 55 dB input attenuation
100 kHz to 10 MHz £1.5 dB
>10 MHz to 4 GHz #1.75 dB
>4 t0 6.5 GHz £1.75 dB
>6.5t0 7.1 GHz +2 dB

60 to 65 dB input attenuation
100 kHz to 10 MHz £1.5 dB
>10 MHz to 6.5 GHz +1.75 dB
>6.5t0 7.1 GHz +3 dB

Preamplifier on, 0 or 10 dB input attenuation
100 kHz to 4 GHz 1.5 dB
>4 to 7.1 GHz £1.75 dB

Second Harmonic Distortion (0 dB input attenuation, -30 dBm input):

-50 dBc, 0.05 to 0.75 GHz

-40 dBc, >0.75 to 1.05 GHz

-50 dBc, >1.05t0 1.4 GHz
-70 dBc, >1.4 to 2 GHz

-80 dBc, >2 GHz
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Third Order Intercept (TOI) (preamplifier off)

Frequency

50 MHz to 300 MHz
>300 MHz to 2.2 GHz
>2.2t0 2.8 GHz
>2.8104.0 GHz
>4.0to 7.1 GHz

Typical
>8 dBm
>10 dBm
>15 dBm
>10 dBm
>13 dBm

0 dB attenuation, -20 dBm reference level, -20 dBm tones, spaced 100 kHz

Displayed Average Noise Level: DANL in 10 Hz RBW

Frequency Preamplifier On Preamplifier Off
Typical Max  Typical Max
>10 MHzto 1 GHz  -153 -151 -130 -127
>1 GHzt0 2.2 GHz -150 -149  -126 -123
>2.210 2.8 GHz -146 -143  -120 -116
>2.810 4.0 GHz -150 -149  -129 -126
>4.0t0 7.1 GHz -148 -146 -121 -117

Test conditions: Input attenuation: 0 dB, RMS detection, Reference level = -20 dBm for
preamplifier off and -50 dBm for preamplifier on.

NOTE: discrete spurious signals are not included in the measurement of DANL as they
are covered by the residual spurious specification.

Noise Figure (derived from DANL measurement) 0 dB attenuation, 23°C: Preamp On

Frequency

>10 MHz to 1 GHz
>1 GHz to 2.2 GHz
>2.2t0 2.8 GHz
>2.8t0 4.0 GHz
>4.0t0 7.1 GHz

Display Range:

Amplitude Units:

Attenuator Range:
Attenuator Resolution:
Input-Related Spurious:

*Exceptions:

Input Frequency
1674 MHz

>1674 to 1774 MHz

Typical
11 dB
14 dB
18 dB
14 dB
16 dB

1to 15 dB/div in 1dB steps. Ten divisions displayed.

Log Scale Modes: dBm, dBV, dBmv, d pV,
Linear Scale Modes: nV, Vv, mV, V, kV, nW, uW, mw, W, kW

0 to 65 dB
5 dB steps

-60 dBc max*, (<-70 dBc typical), -30 dBm input, 0 dB RF
attenuation

Spur Level
-46 dBc max (-56 dBc typical), 0 to 2800 MHz
-50 dBc max (-60 dBc typical) at (F input -1674 MHz)

Residual Spurious, preamplifier off: (RF input terminated, O dB RF attenuation)
-90 dBm max**, 100 kHz to <3200 MHz
-84 dBm max**, 3200 to 7100 MHz
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**Exceptions:

Frequency Spur Level

250, 300, and 350 MHz -85 dBm max

~4010 MHz -80 dBm max (-90 dBm typical)
~5084 MHz -70 dBm max (-83 dBm typical)
~5894 MHz -75 dBm max (-87 dBm typical)
~7028 MHz -80 dBm max (-92 dBm typical)

Residual Spurious, preamplifier on: -100 dBm max
(RF input terminated, O dB RF attenuation)

General

RF Input VSWR: 2.0:1 maximum, 1.5:1 typical (=10 dB attenuation)
Max Continuous Input: (=10 dB attenuation), +30 dBm

Input Damage Level*:
=10 dB attenuation, >+43 dBm, +50 Vdc
<10 dB attenuation, >+23 dBm, +50 Vdc

* Input protection relay opens at >+30 dBm with 10 dB input attenuation and at approxi-
mately +10 to +23 dBm with <10 dB attenuation

ESD Damage Level: >10 kV 10 dB attenuation

Ext. Ref. Frequencies: 1, 1.2288, 1.544, 2.4576, 4.8, 4.9152, 5, 9.8304, 10, 13 and
19.6608 MHz at -10 to +10 dBm

Display:
Bright daylight-viewable color transmissive LCD, Full SVGA, 8.4"

Languages:

Built-in English, Spanish, Italian, French, German, Japanese, Korean, and Chinese. The
instrument also has the capability to have customized languages installed from Master
Software Tools.

Marker Modes:

6 Markers, 7 Modes: Normal, Delta, Marker to Peak, Marker to Center, Marker to Refer-
ence Level, Next Peak Left, Next Peak Right, All Markers Off, Noise Marker, Frequency
Counter Marker (1 Hz resolution).

Sweeps:
Full span, Zero span, Span Up/Span Down in 1-2-5 increments

Detection:
Peak, Negative, Sample, RMS

Memory:

The internal memory provides for the storage and recall of more than 1000 measure-
ment setups and more than 1000 traces.The contents of the internal memory can be
copied to and from a removable Compact Flash card.
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Traces:

Displayed Traces: 3 Traces with trace overlay. One trace is always the live data; two
traces can be either stored data or traces which have been mathematically manipulated.

Interfaces:

Type N female RF connector

BNC female connectors for ext. reference and ext. trigger
5-pin Mini-B USB 2.0 for data transfer to a PC

RJ45 connector for Ethernet 10/100 Base-T

2.5 mm 3-wire headset connector

Size & Weight:
Size: 12 x 8 x 3 inches (305 x 203 x 76 mm)
Weight: < 6.4 pounds (2.9 kg) typical

Environmental:
MIL-PRF-28800F class 2

Operating: -10° C to 55° C, humidity 85% or less
Storage: -51°Cto71°C

Altitude: 4600 meters, operating and non-operating
Safety:

Conforms to EN 61010-1 for Class 1 portable equipment

Electromagnetic Compatibility:
Meets European Community requirements for CE marking.
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Preventive Maintenance

Spectrum Master preventive maintenance consists of cleaning the unit and inspecting and
cleaning the RF connector on the instrument and all accessories. Clean the Spectrum Master
with a soft, lint-free cloth dampened with water or water and amild cleaning solution.

CAUTION: To avoid damaging the display or case, do not use solvents or abrasive cleaners.

Clean the RF connectors and center pins with a cotton swab dampened with denatured alco-
hol. Visually inspect the connectors. The fingers of N(f) connectors and the pins of N(m)
connectors should be unbroken and uniform in appearance. If you are unsure whether the
connectors are good, gauge the connectors to confirm that their dimensions are correct.

Visually inspect the test port cable(s). The test port cable should be uniform in appearance,
not stretched, kinked, dented, or broken.

Calibration Requirements

The Spectrum Master |oads factory calibration data during start-up, eliminating the need for
daily calibration checks.

Although Spectrum Master does not require daily field calibration, Anritsu recommends
annual calibration and performance verification by local Anritsu service centers. Anritsu ser-
vice centers are listed in this chapter.

Battery Replacement

Battery
Compartment

1-8

The battery can be replaced without the use of tools. The battery compartment is located on
the lower |eft side of the instrument. Slide the battery door down, towards the bottom of the
instrument, to remove it. Remove the battery pack from the instrument by pulling straight
out on the battery lanyard. Replacement is the opposite of removal.

N

The battery supplied with the Spectrum Master may need charging before use. The battery
can be charged in the Spectrum Master, using either the AC-DC Adapter (40-168) or the 12-
Volt DC adapter (806-62), or separately in the optional Dual Battery Charger (2000-1374).




ESD Cautions

The MS2721A, like other high performance instruments, is susceptible to ESD damage.
Very often, coaxia cables and antennas build up a static charge, which, if allowed to dis-
charge by connecting directly to the MS2721A without discharging the static charge, may
damage the MS2721A input circuitry. MS2721A operators should be aware of the potential
for ESD damage and take all necessary precautions.

Operators should exercise practices outlined within industry standards such as JEDEC-625

(EIA-625), MIL-HDBK-263, and MIL-STD-1686, which pertain to ESD and ESDS devices,
equipment, and practices. Asthese apply to the MS2721A, it is recommended that any static
charges that may be present be dissipated before connecting coaxial cables or antennasto the
MS2721A. This may be as simple as temporarily attaching a short or load device to the cable
or antenna prior to attaching to the MS2721A. It isimportant to remember that the operator

may also carry astatic charge that can cause damage. Following the practices outlined in the
above standards will ensure a safe environment for both personnel and equipment.
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Anritsu Service Centers

UNITED STATES

ANRITSU COMPANY

490 Jarvis Drive

Morgan Hill, CA 95037-2809
Telephone: (408) 776-8300
1-800-ANRITSU

FAX: 408-776-1744

ANRITSU COMPANY

10 New Maple Ave., Unit 305
Pine Brook, NJ 07058
Telephone: (973) 227-8999
1-800-ANRITSU

FAX: 973-575-0092

ANRITSU COMPANY

1155 E. Collins Blvd
Richardson, TX 75081
Telephone: 1-800-ANRITSU
FAX: 972-671-1877

AUSTRALIA

ANRITSU PTY. LTD.

Unit 3, 170 Foster Road
Mt Waverley, VIC 3149
Australia

Telephone: 03-9558-8177
FAX: 03-9558-8255

BRAZIL

ANRITSU ELECTRONICA LTDA.
Praia de Botafogo, 440, Sala
2401

CEP22250-040, Rio de Janeiro,
RJ, Brasil

Telephone: 021-527-6922

FAX: 021-53-71-456

CANADA

ANRITSU INSTRUMENTS LTD.
700 Silver Seven Road, Suite 120
Kanata, Ontario K2V 1C3
Telephone: (613) 591-2003

FAX: (613) 591-1006

CHINA

ANRITSU ELECTRONICS
(SHANGHAI) CO. LTD.

2F, Rm B, 52 Section Factory
Building

No. 516 Fu Te Rd (N)
Shanghai 200131 P.R. China
Telephone:21-58680226,
58680227, 58680228

FAX: 21-58680588
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FRANCE

ANRITSU S.A

9 Avenue du Quebec
Zone de Courtaboeuf
91951 Les Ulis Cedex
Telephone: 016-09-21-550
FAX: 016-44-61-065

GERMANY

ANRITSU GmbH
Grafenberger Allee 54-56
D-40237 Dusseldorf, Germany
Telephone: 0211-968550

FAX: 0211-9685555

INDIA

MEERA AGENCIES PVT. LTD.
23 Community Centre
Zamroodpur, Kailash Colony
Extension,

New Delhi, India 110 048
Phone: 011-2-6442700/6442800
FAX : 011-2-6442500

ISRAEL

TECH-CENT, LTD.

4 Raul Valenberg St
Tel-Aviv 69719

Telephone: (03) 64-78-563
FAX: (03) 64-78-334

ITALY

ANRITSU Sp.A

Roma Office

Via E. Vittorini, 129

00144 Roma EUR
Telephone: (06) 50-99-711
FAX: (06) 50-22-4252

JAPAN

ANRITSU CUSTOMER SER-
VICES LTD.

1800 Onna Atsugi-shi
Kanagawa-Prf. 243 Japan
Telephone: 0462-96-6688
FAX: 0462-25-8379

KOREA

ANRITSU CORPORATION LTD.
Service Center:

8F Hyunjuk Building

832-41, Yeoksam Dong
Kangnam-Ku

Seoul, South Korea 135-080
Telephone: 82-2-553-6603

FAX: 82-2-553-6605

SINGAPORE

ANRITSU (SINGAPORE) PTE
LTD.

10, Hoe Chiang Road
#07-01/02 Keppel Towers
Singapore 089315

Telephone: 282-2400

FAX: 282-2533

SOUTH AFRICA

ETECSA

12 Surrey Square Office Park
330 Surrey Avenue

Ferndale, Randburt, 2194
South Africa

Telephone: 011-27-11-787-7200
FAX: 011-27-11-787-0446

SWEDEN

ANRITSU AB
Borgafjordsgatan 13

164 40 Kista

Telephone: (08) 534-707-00
FAX: (08) 534-707-30

TAIWAN

ANRITSU CO., INC.

7F, No. 316, Section 1
NeiHu Road

Taipei, Taiwan, R.O.C.
Telephone: 886-2-8751-1816
FAX: 886-2-8751-2126

UNITED KINGDOM
ANRITSU LTD.

200 Capability Green
Luton, Bedfordshire

LU1 3LU, England
Telephone: 015-82-433200
FAX: 015-82-731303



Chapter 2
Quick Start Guide

Introduction
This chapter provides a brief overview of the Anritsu MS2721A Spectrum Master. The
intent of this chapter isto provide the user with a starting point for making basic measure-
ments. For more detailed information, see Chapter 3, Key Functions and Chapter 4, Mea-
surement Fundamentals.

Turning the MS2721A On for the First Time

The Anritsu MS2721A Spectrum Master is capable of up to three hours of continuous oper-
ation from afully charged, field-replaceable battery (see Chapter 1). The MS2721A can also
be operated from a 12 Vdc source (which will also simultaneously charge the battery). This
can be achieved with either the Anritsu AC-DC Adapter (Anritsu part number 40-163) or 12
Vdc Automotive Cigarette Lighter Adapter (Anritsu part number 806-62). Both items are
included as standard accessories (see the list of accessoriesin Chapter 1).

To turn on the MS2721A, press the On/Off front panel button (Figure 2-1).

- o " = - on/off
Button

Figure 2-1. MS2721A On/Off Button

The MS2721A Spectrum Master takes about thirty-five seconds to complete power up and
load the application software. At the completion of this process, the instrument is ready to
use.

For information on making measurements with the Spectrum Master, refer to “Making a
Spectrum Analyzer Measurement,” later in this chapter. For advanced applications, refer to
Chapter 4, Measurement Fundamentals, and Chapter 5, Field Measurements.
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Front Panel Overview

The Spectrum Master menu-driven interface is easy to use and requires little training. Hard
keys on the front panel are used to initiate function-specific menus. There are five function
hard keys |ocated below the display: Frequency, Span, Amplitude, Bandwidth and Marker.

There are 21 hard keys and arotary knob located to the right of the display. Eight of the hard
keys are dual purpose, depending on the current mode of operation. The dual-purpose keys
are labeled with a number on the key itself, and the alternate function printed on the panel
above the key. Use the shift key to access the functions printed on the panel. The Escape
key, used for aborting data entry, is the round button located above soft keys. The rotary
knob and the keypad can both be used to change the value of an active parameter.

There are also eight soft keys to the right of the display which change function depending
upon the current menu selection. The current soft key function isindicated in the active
function block to the right of the display. The locations of the different keys are shown in
Figure 2-2, below.

Active Function Escape Soft
Block Key Keys
Shift
Key
Rotary
Knob
Keypad

Function Hard Keys

Figure 2-2. Front Panel Overview
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Display Overview
Figure 2-3 illustrates some of the key information areas of the MS2721A display. Refer to
Chapter 3, Key Functions, for more detailed key descriptions.
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Figure 2-3. Display Overview
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Test Panel Connectors

The connectors and indicators located on the test panel are shown in Figure 2-4 and
described bel ow.

External LAN Connection

Power USB Interface
Headset Compact Flash
Jack /
| . T

External Trigger External Frequency RF In
Reference

Figure 2-4. Test Panel Connectors

External Power

The external power connector is used to power the unit and for battery charging. Input is 12
to 15 Vdc at up to 5.0A. A green flashing indicator light near the power switch shows that
the instrument battery is being charged by the external charging unit. The indicator is
steadily illuminated when the battery is fully charged.

WARNING: When using the AC-DC Adapter, always use athree-wire power cable
connected to a three-wire power line outlet. If power is supplied without ground-
ing the equipment in this manner, thereis arisk of recelving asevere or fatal elec-
tric shock.

LAN Connection

The RJ-45 connector is used to connect the Spectrum Master to alocal area network. Inte-
grated into this connector are two LEDs. The amber LED indicates the presence of LAN
voltages—alive LAN connection—while the green LED flashesto show that LAN trafficis
present. The instrument | P addressis set by pressing the Shift key, then the System (8) key
followed by the Ethernet Config soft key. The instrument Ethernet address can be set auto-
matically using DHCP, or manually by entering the desired | P address, gateway address and
subnet mask.

Dynamic Host Configuration Protocol (DHCP) is an Internet protocol that automates the
process of setting | P addresses for devices that use TCP/IP, and is the most common method
of configuring a device for network use. To determine if a network is set up for DHCP, con-
nect the MS2721A to the network and select DHCP protocol in the Ethernet Config menu.



Turn the Spectrum Master off, and then on. If the network is set up for DHCP, the assigned
IP address should be displayed as shown in Figure 2-5.

5 B B I Sl il wiing DHEF
1TH I H

T F e LR A TE ] g

. A Al
D= 1= #49° H
- F 3

[Pl T R )

Figure 2-5. |P Address Assigned Using DHCP

USB Interface

The USB 2.0 interface can be used to connect the MS2721A Spectrum Master directly to a
PC. Thefirst time the MS2721A is connected to a PC, the normal USB device detection by
the computer operating system will take place. The CD-ROM shipped with the instrument
contains adriver for Windows 2000 and Windows X P that isinstalled when Master Software
Toolsisinstalled. Drivers are not available for earlier versions of the Windows operating
system. During the driver installation process, place the CD-ROM in the computer drive and
specify that the installation wizard should search the CD-ROM for the driver.

Headset Jack

The headset jack provides audio output from the built-in AM/FM/SSB demodul ator for test-
ing and troubleshooting wireless communication systems. Thejack acceptsa 2.5 mm 3-wire
miniature phone plug such as those commonly used with cellular telephones.

Ext Trigger

A TTL signa applied to the External Trigger female BNC input connector causes asingle
sweep to occur. Thismodeis used in zero span, and triggering occurs on the rising edge of
the signal. After the sweep is complete, the resultant trace is displayed until the next trigger
signal arrives.

Ext Freq Ref

BNC femal e connector for connection of an external frequency reference or external trigger.

Select the Ext Ref Freq soft key under the System menu to select the frequency of the exter-
nal reference from the list presented.

RF In
502 Type-N female connector.

Compact Flash
Acceptsa 64 MB Compact Flash Memory Module, Anritsu Part Number 2000-1358 or other
commercialy available equivalent.
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Making Spectrum Analyzer Measurements

2-6

Requi

red Equipment
MS2721A Handheld Spectrum Analyzer

e Optionaly, an antenna appropriate for the frequency range to be measured

Makin

g a Measurement

To make ameasurement, locate and display the signal(s) of interest by selecting the desired
frequency, span, and amplitude value, as explained below.

NOT
trum

numerical keypad enters the information directly. The up and down arrow keys
change afrequency parameter by the value entered through the Freq Step soft key
(default valueis 1 MHZz). The left and right arrow keys change the frequency
parameter by one graticule, that is, one-tenth of the total span. The rotary knob
changes the frequency parameter by one pixel per step. There are 551 pixels
across the screen in normal mode and 661 pixelsin full-screen mode. Choose
whichever method is most convenient to enter the required information.

E: In most cases, information and parameters can be entered into the Spec-
Master through the keypad, the directional arrows or the rotary knob. The

Step 1.
Step 2.
Step 3.

Step 4.

Step 5.

Connect the input signal or antenna to the RF In test port.

Press the Freq key to display the Frequency menu.

To enter a center frequency, select the Center Freq soft key and enter the desired
center frequency.

To set aspecific frequency band, select the Start Freq soft key and enter the
desired start frequency, then select the Stop Freq soft key and enter the desired
stop frequency.

Press the Span key to display the Span menu and enter the span, or for afull span,
select the Full Span soft key. Selecting afull span will override any previously set
Start and Stop frequencies. For a single frequency measurement, select the Zero
Span soft key.

NOTE: To quickly move the span value up or down, select the Span Up 1-2-5 or
Span Down 1-2-5 soft keys. These keys facilitate a zoom-in, zoom-out in a 1-2-5
sequence.

Settin
Step 1.

g the Amplitude
Pressthe Amplitude key.

NOTE: To change the current measurement units, press the Units soft key and
select the required units from the soft keys presented. Press the Back soft key to
return to the Amplitude menu.

Step 2.

Step 3.

Pressthe Reference Level soft key and use the Up/Down arrow keys or the keypad
to set the reference level. Press Enter to set the reference level.

Press the Scale soft key and use the Up/Down arrow keys or the keypad to enter
the desired scale. Press Enter to set the scale.

infor

NOTE: The Scale parameter cannot be changed when linear units are selected
(Watts or Volts).

Press the Amplitude soft key and select Auto Atten coupling of the attenuator set-
ting and the reference level to help ensure that harmonics and spurs are not intro-
duced into the measurements. See Attenuator Functions (page 4-2) for more

mation.




Selecting a Signal Standard

Selecting asignal standard sets the center frequency, channel spacing, integration band-
width and span for the first channel of the selected standard. Appendix A contains a table of
the signal standards available in the instrument.

To select asignal standard:

Step 1. PresstheFreq key to display the Frequency menu.

Step 2. Pressthe Signal Standard soft key and use the Up/Down arrow keys or the rotary
knob to highlight the desired signal standard. Press Enter to select the highlighted
signal standard.

Step 3. Pressthe Channel# soft key to choose the required channel. By default, if a chan-
nel number has not yet been entered, the lowest channel number for that standard
isautomatically selected. The channel numbersthat can be selected correspond to
the channel numbering schemes of the various signal standards.

Setting Bandwidth Parameters

Both resolution bandwidth (RBW) and video bandwidth (VBW) can be automatically or
manually coupled to the frequency span. That is, the wider the span, the wider the RBW. The
ratio of the span width to the resolution bandwidth is 300:1 by default, and if necessary, can
be changed as follows:

Step 1.  Pressthe BW key.

Step 2. Select the Span/RBW soft key. The current Span/RBW ratio is shown as part of
the soft key label. Change the value using the keypad, the directional arrows or the
rotary knob.

When auto coupling between the span and the RBW is selected, it isindicated on the | eft

side of the display as RBW XXX, where XXX is the bandwidth value. If manual RBW cou-

pling is selected, a"#" is shown in front of RBW on the |eft side of the display, and the reso-
lution bandwidth can be adjusted independently of the span. If a non-existent resolution

bandwidth is entered, the instrument will select the next higher resolution bandwidth. If a

value greater than the widest RBW is entered, the widest RBW will be selected.

Auto coupling of the VBW links the video bandwidth to the resolution bandwidth, so that
the wider the RBW, the wider the VBW. Auto coupling is indicated on the |eft side of the
display as VBW XXX. If manual VBW coupling is selected, a"#" is shown in front of VBW
on the left side of the display, and the video bandwidth can be adjusted independently of the
RBW. If anon-existent video bandwidth is entered, the instrument will select the next higher
video bandwidth. If avalue greater than the widest VBW is entered, the widest VBW will be
selected.

The ratio of the resolution bandwidth to the video bandwidth can be changed by pressing the
BW key, the RBW/VBW soft key, and then using the keypad, the directional arrows or the
rotary knob to set the ratio. The current value of the ratio is shown as part of the soft key
label.

Setting Sweep Parameters
To set the sweep parameters, press the Shift key and then the Sweep (3) key.

Single/Continuous

When this soft key is pressed the instrument toggl es between single sweep and continuous
sweep. In single sweep mode, after the sweep the instrument waits in Hold mode until the
Manual Trigger soft key is pressed or another triggering mode is selected.
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Trigger Type
To select a specific type of triggering, press the Trigger Type soft key. Selections are:

Free Run
The default trigger type is"Free Run" in which the instrument begins another sweep as
soon as one is finished.

External

A TTL signa applied to the External Trigger BNC input connector causes asingle
sweep to occur. Thismodeis used in zero span, and triggering occurs on the rising
edge of the signal. After the sweep is complete, the resultant trace is displayed until the
next trigger signal arrives.

Video

Thismode is used in zero span to set the power level at which asweep isinitiated. The
power level can be set from -120 dBm to +20 dBm. Trigger is based on the measured
signal level. If no signal reaches or exceeds the trigger level, there will be no trace on
the screen.

Change Trigger Position

This soft key is used in conjunction with video triggering to set the horizontal position
on the display where asignal that meets the video triggering criterion will be placed.
The value can be from 0% to 100%. Zero percent places the triggering event at the | eft
edge of the screen while 100% places the triggering at the right edge of the screen.
When thetrigger position is any value other than 0%, the portion of the trace before the
trigger event is displayed very quickly since the trace datais stored in memory. The
portion of the trace after the trigger point is painted on the screen at the normal rate as
the signal is swept.



Chapter 3
Key Functions

Introduction
This chapter describes the MS2721A keys and how to use them. The major sections are

arranged in alphabetical order with soft key menuslisted in the order they appear from top to
bottom.

Amplitude
Reference Level
The reference level isthetop graticule line on the display, and can be set from +30 dBm to
-150 dBm. A value may be entered from the key pad, using the + key as the minus sign.
After entering the value press the dBm soft key or the Enter key. The Up/Down arrow keys
change the reference level in 10 dB steps, and the Left/Right arrow keys change the value
by 1 dB. The rotary knob changes the value by 0.1 dB per detent.

The reference level value may be modified by the reference level offset value, discussed
|ater in this chapter.

Scale
The scale can be set in 1 dB steps from 1 dB per division to 15 dB per division. The value
can be changed using the keypad, the rotary knob or the Up/Down arrow keys.

Auto Atten On/Off

Input attenuation can be either tied to the reference level (On) or manually selected (Off).
When input attenuation istied to the reference level, attenuation isincreased as higher ref-
erence levels are selected to make sure the instrument input circuits are not saturated by
large signals that are likely to be present when high reference levels are required.

Atten Lvl

Input attenuation can be set from 0 to 65 dB, in 5 dB steps. Select this soft key and use the
keypad, the rotary knob or the Up/Down arrow keysto change the attenuation value. When
the Preamplifier isturned on, the allowed attenuation settings are 0 and 10 dB.

RL Offset

Reference Level Offset compensates for the presence of input attenuation or gain external

to the instrument. Enter a positive value to compensate for an external amplifier or a nega-
tive value to compensate for an external attenuator. Use the £ key to enter the negative sign
when a negative attenuation value is being entered.

Units
Select the display units from this soft key menu:

dBm
dBV
dBmv
dBuv
Volt
Watt
Press the Back soft key to return to the Amplitude menu.
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BW

File

3-2

Pre Amp On/Off

This soft key turns the low-noise front-end preamplifier on or off. The preamplifier lowers
the noise floor by approximately 25 dB. To assure accurate measurement results, the larg-
est signal into the instrument input when the preamplifier is turned on should be <-50
dBm.

(Bandwidth)

RBW

The current resolution bandwidth value is displayed in this soft key. The RBW can be
changed using the keypad, the Up/Down arrow keys, or the rotary knob. The rangeis 10
Hz to 3 MHz in a 1-3 sequence, from 10 Hz to 30 Hz to 100 Hz, and so on.

Auto RBW

When Auto RBW is On, the instrument sel ects the resol ution bandwidth based on the cur-
rent span width. The ratio of span width to RBW can be specified using the Span/RBW
soft key.

VBW

The current video bandwidth value is displayed in this soft key. The VBW can be changed
using the keypad, the Up/Down arrow keys, or the rotary knob. Therangeis1 Hzto 3
MHz in a 1-3 sequence.

Auto VBW

When Auto VBW is On, the instrument selects the video bandwidth based on the resolu-
tion bandwidth. The ratio of video bandwidth to resolution bandwidth can be set using the
RBW/VBW soft key.

RBW/VBW

This soft key displays the ratio between resolution bandwidth and video bandwidth. To
change the ratio, select this soft key and use the keypad, the Up/Down arrow keys, or the
rotary knob to select a new ratio. The default ratio is 3.

Span/RBW

This soft key displays the ratio between the span width and the resolution bandwidth. The
default valueis 300, meaning that the span width is approximately 300 times the resolution
bandwidth. The value is approximate because resol ution bandwidth filters comein discrete
steps while span width can be set to any value up to 7.1 GHz. To change the ratio, select
this soft key and use the keypad, the Up/Down arrow keys, or the rotary knab to select a
new ratio.

To access the functions under the File menu, select the Shift key, then the File (7) key.

Save / Recall
Selecting this soft key opens alist of save and recall function soft keys, as explained
below. Pressthe Back key to return to the File menu.

Save Setup

Opens adialog box to name and save the current operating settings, allowing them to
be recalled | ater to return the instrument to the state it was in at the time the setup was
saved. The saved setup can be named using the keypad to select numbers, the rotary
knob to highlight a number or character and pressing the knob to select, or by selecting
the soft key for each letter. Use the Shift key to select an upper case letter. Use the L eft/
Right directional arrowsto move the cursor position. Press Enter to save the setup.



Recall Setup

This soft key brings up a selection box that allows selection and recall of a previously
stored instrument setup. Use the rotary knob or the Up/Down arrow keys to highlight
the saved setup, and press Enter, the rotary knob, or the Recall soft key to select. All
current instrument settings are replaced by the stored setup information. Press the Esc
key to cancel the recall.

Save Measurement

Initiates a dialog box to name and save the current active trace A. The saved measure-
ment trace can be named using the keypad to select numbers, the rotary knob to high-
light anumber or character and pressing the knob to select, or by selecting the soft key
for each letter. Use the Shift key to select an upper case letter. Use the Left/Right direc-
tional arrows to move the cursor position. Press Enter to save the measurement trace.

NOTE: If ameasurement has been previoudy saved, the Save Measurement dia-
log box will open with the previously saved name displayed. To save the new
measurement with asimilar name (for example, Trace-1, Trace-2, etc.) simply
press the Right directional arrow and add the changes. To create a completly new
name, use the keypad, the rotary knob or select the soft key for each letter.

Recall Measurement

Brings up a selection box that allows recall of a previously stored measurement trace.
Use the rotary knob or the Up/Down arrow keys to highlight the saved measurement
trace, and press Enter, the rotary knob, or the Recall soft key to select. A recalled trace
may be displayed astrace A, in place of thelivetrace, or astrace B or C along with the
live trace. Use the rotary knob or the Up/Down arrow keys to highlight the recalled
trace option, and press the Enter key to select. Press the Esc key to cancel therecall.

To remove arecalled measurement trace from the screen, select the Shift key and the
Trace (5) key to open the Trace menu. Use the Trace soft key to select the trace to be
removed from the screen and use the View/Blank soft key to view or blank the trace.
Use the Trace key to select an active trace after blanking arecalled trace.

Delete

Brings up a selection box that shows all stored setups and traces. The list showsthe
setup or trace name, the type (stp for a saved setup, spafor asaved trace, jpg for a
JPEG file) and the date and time the information was saved. Use the rotary knob or the
Up/Down arrow keys to highlight the saved information, and press Enter, the rotary
knob, or the Delete soft key to delete. Press the Delete All soft key to delete all saved
information. Press the Esc key to cancel the operation.

Copy All to External Card
This function copies al stored setups and measurements from the internal memory to
an external Compact Flash memory card.

Copy All from External Card
This function copies al measurements and setups from an external Compact Flash
memory card into the instrument internal memory.

Save Screen as JPEG

Thisfunction saves a measurement trace as agraphicsfile. The saved measurement can
be named using the keypad to select numbers, the rotary knob to highlight a number or
character and pressing the knob to select, or by selecting the soft key for each letter.
Usethe Shift key to select an upper case letter. Usethe Left/Right directional arrowsto
move the cursor position. Press Enter to save the measurement after entering the file
name. Thefileis saved in the internal memory with the specified name, with .jpg
appended.
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Print
The Print key can be used to save a measurement trace as agraphicsfile. Thisfile can then
be downloaded to a PC using Master Software Tools and printed.

Save Screen as JPEG

Thisfunction saves a measurement trace as agraphicsfile. The saved measurement can
be named using the keypad to select numbers, the rotary knob to highlight a number or
character and pressing the knob to select, or by selecting the soft key for each letter.
Use the Shift key to select an upper case letter. Usethe Left/Right directional arrowsto
move the cursor position. Press Enter to save the measurement after entering the file
name. Thefileis saved in the internal memory with the specified name, with .jpg
appended.

Freq (Frequency)

The tuning frequency range for the MS2721A can be entered in several different ways
depending on what makes the most sense for the user or for the application. The center fre-
guency and span can be specified, the start and stop frequencies can be entered, or asignal
standard and channel number can be selected from the built-in list.

Center Frequency

Pressthe Freq key followed by the Center Freq soft key and enter the desired frequency
using the keypad, the arrow keys, or the rotary knob. If entering afrequency using the key-
pad, the soft key labels change to GHz, MHz, kHz and Hz. Select the appropriate units key.
Selecting the Enter key has the same affect as the MHz soft key.

NOTE: When using the up and down arrows, the frequency moves in steps
defined by the value entered using the Freq Step soft key.

When using the left or right arrow keys, the frequency of the active parameter
moves by 10% of the current frequency span. If the instrument isin zero span, the
left and right arrows do nothing.

Turning the rotary knob changes the active frequency parameter in increments of
one display point for each click of the knob. There are 551 display points across
the screen (661 pointsin full-screen mode).

Start Frequency

Pressthe Freq key followed by the Start Freq soft key and enter the desired frequency
using the keypad, the arrow keys, or the rotary knob. If a start frequency higher than the
current stop frequency is entered, the stop frequency will be changed to yield a 10 Hz span.

Stop Frequency

Pressthe Freq key followed by the Stop Freq soft key and enter the desired frequency
using the keypad, the arrow keys, or the rotary knob. If a stop frequency lower than the
current start frequency is entered, the start frequency will be changed to yield a10 Hz

span.

Span

Pressthe Freq key followed by the Span soft key and enter the desired span. The Span
menu is used to set the frequency range over which the instrument will sweep. For the
MS2721A, the span can be set from 10 Hz to 7.1 GHz. Span can also be set to zero span.

The soft key shows the current value for span in units of GHz, MHz, kHz or Hz. When the
Span button is pressed, span becomes the active parameter and may be changed. Use the
keypad, the directional arrow keys or the rotary knob to increase or decrease the span fre-
quency. If the span is changed using the Up/Down arrow keys, the span changes by the
value of the Frequency Step for each key press.



Freq Step

Pressthe Freq key followed by the Freq Step soft key to enter the desired frequency step
size. The frequency step specifies the amount by which a frequency will change when the
Up/Down arrow keys pressed. The center frequency, start frequency, and stop frequency
values can be changed using Freq Step. The active parameter will be changed by the fre-
quency step when the Up/Down arrow keys are pressed. If Freq Step is the active parame-
ter, nothing happens when the arrow keys are pressed. The frequency step size can be any
value from 1 Hz to 7.1 GHz with aresolution of 1 Hz.

Use the keypad or the rotary knob to change the Frequency Step size.

Signal Standard
Use the Up/Down arrow keys or the rotary knob to highlight a signal standard and press
Enter to select.

When asignal standard is selected, the center frequency and span for the first channel of
the particular standard is automatically tuned. Other settings, such as channel spacing and
integration bandwidth, are also automatically entered. Appendix A contains atable of the
signal standards that are in the instrument firmware.

Channel #

Use the Up/Down arrow keys, the keypad, or the rotary knob to select a channel number
for the selected signal standard. The center of the channel istuned to the center of the spec-
trum analyzer display.

Limit
To access the functions under the Limit menu, select the Shift key, then the Limit (6) key.
Two types of limit lines can be specified, lower limit lines and upper limit lines. Limit lines
can be used for visual reference only, or for pass/fail criteria using the limit alarm. Limit

alarm failures are reported whenever asignal isabove the upper limit line or below the lower
limit line.

Each limit line can consist of a single segment, or as many as 40 segments across the entire
frequency span of the instrument. These limit segments are retained regardless of the current
frequency span of the instrument, allowing the configuring of specific limit envelopes at var-
ious frequencies of interest without having to re-configure them each time the frequency is
changed. To clear the current limit setup configuration and return to a single limit segment
starting at the current start frequency and ending at the current stop frequency, press the
Clear Limit soft key.

Limit Upper/Lower
This soft key selects which limit line will be active for editing. The limit line that is cur-
rently selected for editing is underlined.

On/Off
This soft key turns the active limit line (upper or lower) on or off.
Limit Edit
A submenu is displayed by this soft key that allows the creation or editing of single or
multi-segment limit lines. The currently active limit point is marked by ared circle on the
display.
Move Limit
This soft key allows an entire single or multi-segment limit line to be moved up or
down by the amount entered using the keypad, the Up/Down arrow keys, or the rotary
knob. The units for this amount will be the current display units as selected under the
Amplitude menu.
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Frequency

The frequency of each point in alimit line can be individually set. When anew pointis
added, it takes on avalue halfway between two existing points, or the stop frequency of
the current sweep if there is no point higher in frequency than the one being added. See
the Add Point soft key description for more details. Use the keypad, the Left/Right
arrow keys or the rotary knob to change the frequency of a point.

Amplitude

The amplitude of each limit point can also be individually set. By default, when a new
point is added, it takes on the amplitude that is on the limit line at the frequency where
the point was added. Use the keypad, using the + key as the minus sign, the Up/Down
arrow keys or the rotary knob to move the point to the desired value. The unit of the
amplitude limit isthe same asthe current vertical amplitude unit. See the Add Point soft
key description for more details.

Add Point

The precise behavior of this soft key depends on which limit point is active at the time
the key is pressed. If the active limit point is somewhere in the middle of a multi-seg-
ment limit line, anew limit point will be added that is halfway between the currently
active point and the point immediately to its right. The amplitude of the point will be
such that it falls on the limit line. For example, if thereisalimit point at 2.0 GHz with
an amplitude of -30 dBm and the next point is 3.0 GHz with an amplitude of -50 dBm,
the added point will be at 2.5 GHz with an amplitude of -40 dBm. The frequency and
amplitude values of the new point can be adjusted as needed with the Frequency and
Amplitude soft keys.

If the last limit point is active (assuming it is not at the right edge of the display) the
new limit point will be placed at the right edge of the display at the same amplitude as
the point immediately to its left.

Points may not be added beyond the current sweep limits of the instrument.

Delete Point
This soft key deletes the currently active point. The active point becomes the one
immediately to the left of the point that was deleted.

Next Point Left

This soft key selects the limit point immediately to the left of the active point, making
it active for editing or deletion. With each key press, the indicator of which point is
active moves one limit point to the left until it reaches the left edge of the screen.

Next Point Right

This soft key selects the limit point immediately to the right of the active point, making
it active for editing or deletion. With each key press, the indicator of which point is
active moves one limit point to the right until it reaches the right edge of the screen.

Back
Returns to the higher-level Limit menu.

Limit Alarm
This soft key selects, for the currently active limit line, if an alarm beep will occur when a
data point exceeds the limit.

Clear Limit

This soft key deletes al limit points for the currently active limit line and defaultsto a sin-
glelimit whose amplitude value will be selected to make it visible on the screen. The other
limit lineis not altered.



Marker

Press the Marker function hard key to open the Marker menu. The MS2721A is equipped
with six markers. Any or all markers can be employed simultaneously.

Marker123456
Use this soft key to select the active marker. The underlined marker number is the active
marker. Each press of the soft key moves the underline to the next marker number.

On/Off
This soft key turns the active marker, selected by the Marker soft key above, on or off.

Delta On/Off
This function turns on a delta marker and prompts for a delta offset frequency, either posi-
tive or negative from the frequency of the currently active marker.

Peak Search
This soft key places the currently active marker on the highest signal amplitude currently
displayed on screen.

Marker Freq to Center
This soft key changes the center frequency to place the currently active marker at the cen-
ter of the display.

Marker to Ref Level
This soft key causes the amplitude of the currently active marker to become the reference
level, which is the top horizontal line of the display.

More Peak Options
This soft key brings up a secondary menu of soft keys for more peak searching options.

Peak Search
This soft key places the currently active marker on the highest amplitude signal cur-
rently on screen.

Next Peak Left

From the current position of the active marker, the instrument searches to the left
(toward lower frequencies) for a peak signal that rises at |east a certain amount above
the average noise level. If no such peak is found, the marker is placed at the left end of
the trace. The Peak Threshold soft key allows the user to specify the performance of
peak searching.

Next Peak Right

From the current position of the active marker, the instrument searches to the right
(toward higher frequencies) for a peak signal that rises at least a certain above the aver-
age noise level. If no such peak isfound, the marker is placed at the right end of the
trace. The Peak Threshold soft key allows the user to specify the performance of peak
searching.

Delta Marker to Span

Setsthetotal span width to the value of the delta marker. If the deltamarker is zero, the
spanis set to 10 Hz. If there is no deltamarker, or the delta marker valueis set to less
than 10 Hz, then the span will be set to 10 Hz.

Marker Freq to Center
Sets the center frequency to the frequency of the currently active marker.
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Marker to Ref Lvl

Sets the amplitude of the currently active marker to the top graticule line as the refer-
ence level.

Peak Threshold

This soft key allows the user to specify how far above the average noise floor asignal
must rise before it is considered a peak.

Back
Returns to the higher-level menu.

More
Opens a submenu of further Marker options.

Marker Noise

This marker option turns the markers into noise markers with units of dBm/Hz. When
this option is selected, the detection method is automatically changed to RM S and the
displayed value is compensated for the noise bandwidth of resolution bandwidth filter.

Marker Table

Pressing this soft key causes atable to be displayed below the sweep window. The
table is automatically sized to display all markersthat are turned on. In addition to the
marker frequency and amplitude, the table also shows delta frequencies and amplitude
deltas for al markers that have deltas entered for them.

All Markers Off
This soft key turns off all markers.

Counter Marker On Off

Sets the frequency counter mode for all markers. Marker frequency values are nor-
mally limited in resolution to individual display pixels. Each pixel may represent mul-
tiple frequencies. Using Counter Marker in association with Marker to Peak will result
in the exact frequency of the peak within the pixel to aresolution of 1 Hz.

Back
Returns to the previous menu.
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Measure
To access the functions under the Measure menu, select the Shift key, then the Measure (4)
key.
Field Strength
This measurement allows the use of an antenna with known gain characteristics and mea-

sures the field strength over the frequency range of the antennain units of dBm/meter,
dbV/meter, dBmV/meter, dBuV/meter, voltsmeter or watts/meter.

On Off
Turnsfield strength measurements on or off.

Antenna

This soft key brings up adialog box that lists all the antennas for which the instrument
has data, including both standard antennas and custom antenna that have been added
using Master Software Tools. Use the Up/Down arrow keys or the rotary knob to select
the desired antenna and press Enter.

Back
Returns to the previous menu.

OCC BW
Activates the occupied bandwidth menu. Select either % or dBc method of occupied band-
width measurement.

Method % Down/dBc Down

Select either the % of Power (default) or dB Down measurement method as displayed
in the message area.

%
Use the keypad, the directional arrow keys or the rotary knob to enter the percent of
power, from 0 to 99%.

dBc

Use the keypad, the directional arrow keys or the rotary knob to enter the dBc value (0
to 120 dB).

Back
Returns to the previous menu.

Channel Power
Activates the Channel Power measurement function. Channel Power and Channel Power
Density are measured based on the selection in the Units menu.

On Off

Begins or ends the channel power measurement. When the measurement is on, Ch Pwr
will appear below the display. The detection method will automatically be changed to
RM S Average when the measurement is started. The detection method can be modified
by pressing the Shift and the Sweep keys and selecting the Detection soft key.

Center Freq

Activates the center frequency function, and sets the center frequency of the Spectrum
Master for the channel power measurement. Use the keypad, the directional arrow keys
or the rotary knob to enter the center frequency.

Int BW

Sets the integration bandwidth for channel power measurement. Modifying this value
automatically adjusts the channel span to maintain the same ratio. Use the keypad, the
directional arrow keys or the rotary knob to enter the integration bandwidth.
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Span
Sets the channel span for channel power measurement. Use the keypad, the directional
arrow keys or the rotary knob to enter the channel span.

Back
Returns to the previous menu.

ACPR
Accesses amenu of Adjacent Channel Power Ratio measurement options:

On Off
Begins or ends the ACPR measurement.

Main Ch BW

Sets the bandwidth of the main channel for ACPR measurement. Use the keypad, the
directional arrow keys or the rotary knob to enter the a specific frequency. When using
the keypad, select the GHz, MHz, kHz, or Hz soft key to accept the frequency input.
Changing this value automatically changes the adjacent channel bandwidth and chan-
nel spacing.

Adj Ch BW

Sets the bandwidth of the adjacent channels for ACPR measurement. Use the keypad,
the directional arrow keys or the rotary knob to enter the a specific frequency. When
using the keypad, select the GHz, MHz, kHz, or Hz soft key to accept the frequency
input.

Ch Spacing

Sets the channel spacing between the main and adjacent channels. Use the keypad, the
directional arrow keys or the rotary knob to enter the a specific frequency. When using
the keypad, select the GHz, MHz, kHz, or Hz soft key to accept the frequency input.
This value must be greater than or equal to half of the main channel bandwidth, plus
half of the adjacent channel bandwidth.

Back
Returns to the previous menu.

AM/FM Demod
The user can select AM, Narrow Band FM (300 pis de-emphasis), Wide Band FM (50 ps
de-emphasis), Upper Sideband or Lower Sideband.

On Off
Turns AM/FM Demodul ation on or off.

Demod Type
Provides soft keys to select the type of signal to be demodulated:

FM Wide Band
FM Narrow Band
AM

USB

LSB

Demod Freq

Use the keypad, the directional arrow keys or the rotary knob to enter the center fre-
quency of the signal to be demodulated. This frequency does not have to be within the
current frequency sweep range to which the instrument is set.



Demod Time

Use the keypad, the directional arrow keys or the rotary knob to increase or decrease
the demodulation time, and press the Enter key to select. The demodulation time can
be set from 100 millisecondsto 200 seconds. Theinstrument sweeps onetimefor every
demodulation period. Sweeping pauses during the demodulation time.

Set Demod Freq to Current Marker Freq
Sets the demodul ation frequency to the frequency of the current marker.

Beat Freq Osc
Sets the beat frequency of the oscillator to exactly set the demodulation frequency of
USB and L SB signals.

Volume
The current volume setting is displayed on the screen. Use the Up/Down arrow keys or
rotary knob to change the volume, and press the Enter key to select.

Back
Returns to the previous menu.

C/

The Carrier to Interference ratio is a two-step measurement sequence that first measures
the amplitude of acarrier, then, with the carrier turned off, measures the amplitude of all
other interfering signals within the channel bandwidth.

On Off
Starts and stops the carrier to interference measurement.

Center Freq

Use the keypad, the directional arrow keys or the rotary knob to enter the center fre-
quency.

Span

Use the keypad, the directional arrow keys or the rotary knob to enter the frequency
span.

Carrier Signal Type

Opens a menu to select the carrier signal type.

NB FHSS (Narrow Band Frequency Hopping Spread Spectrum)
Use this setting when the signal being measured is 802.11b.

WB FHSS (Wide Band Frequency Hopping Spread Spectrum)
Use this setting when the signal being measured is 802.11a or 802.11g.

Broadband
Use this setting when the signal being measured is a digital modulation format such
as CDMA, GSM, etc.

Back
Returns to the previous menu.

Min Sweep Time
Set the minimum sweep time for the measurement.

Back
Returns to the previous menu.
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Mode

To access the functions under the Mode menu, select the Shift key, then the Mode (9) key.
Currently the only available mode is Spectrum Analyzer. When other modes are added to the
MS2721A, they will be available for selection here.

Preset
To access the functions under the Preset menu, select the Shift key, then the Preset (1) key.

Preset

Thiskey resetstheinstrument to the default starting conditions of full band sweep, 10 dBm
log reference level, 10 dB/division scaling, O dB reference level offset, all measurements
turned off and trigger set to free run.

Save Setup

Opens a dialog box to name and save the current operating settings, allowing them to be
recalled later to return the instrument to the state it was in at the time the setup was saved.
The saved setup can be named using the keypad to select numbers, the rotary knob to high-
light a number or character and pressing the knob to select, or by selecting the soft key for
each letter. Use the Shift key to select an upper case letter. Use the Left/Right directional
arrows to move the cursor position. Press Enter to save the setup.

Recall Setup

This soft key brings up a selection box that allows selection and recall of a previously
stored instrument setup. Use the rotary knob or the Up/Down arrow keys to highlight the
saved setup, and press Enter, the rotary knob, or the Recall soft key to select. All current
instrument settings are replaced by the stored setup information. Press the Esc key to can-
cel the recall.

Span
The Span menuis used to set the frequency range over which the instrument will sweep.

For the MS2721A, the span can be set from 10 Hz to 7.1 GHz. The Span can also be set to
Zero span.

Span

This soft key showsthe current value for span in units of GHz, MHz, kHz or Hz. When the
Span button is pressed, span becomes the active parameter and may be changed. Use the
keypad, the directional arrow keys or the rotary knob to increase or decrease the span fre-
quency. If the span is changed by using the up and down arrow keys, the span changes by
the value of the Frequency Step entered in the Frequency menu.

Span Up 1-2-5

Thisisaconvenient way to quickly arrive at awider span value. Thefirst time the soft key
is pressed, the span value increases to the nearest even value that starts with 1, 2 or 5. For
exampleif the spanis 1.8 MHz, pressing the soft key for the first time changes the span to
2.0 MHz, the next press takes the value to 5.0 MHz and so on.

Span Down 1-2-5

Thisisaconvenient way to narrow the frequency span. The first time the soft key is
pressed, the span val ue decreases to the nearest even value that startswith 1, 2 or 5. For
exampleif the spanis 1.8 MHz, pressing the soft key for the first time changes the span to
1.0 MHz, the next press takes the value to 500 kHz, then 200 kHz and so on.

Full Span
Pressing this button sets the span to cover the entire tunable spectrum of the MS2721A
fromOHzto 7.1 GHz.
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Zero Span

This soft key sets zero span. In this mode the display shows amplitude changes at asingle
freguency. Thisfunction is frequently used to allow the easy monitoring of power varia-
tions over time. For example, if information about the amplitude of an 802.11a access
point signal is needed, the access point frequency would be set as the center frequency, res-
olution bandwidth would be set to a value wide enough to encompass the signal and the
tester would walk around the access point usable area while the Spectrum Master records
the amplitude using slow sweep.

Last Span
This soft key returns the span to the most recent span value immediately before a change
was made.

Sweep
To access the functions under the Sweep menu, select the Shift key, then the Sweep (3) key.

Sweep Single/Continuous

This soft key toggles between continuous sweep and single sweep. In single sweep mode,
the results of a sweep are displayed on the screen while the instrument awaits a trigger
event to start a new sweep.

Manual Trigger

Pressing this soft key causes the instrument to make a single sweep when the instrument is
in single sweep mode. This key has no function when the instrument is in continuous
sweep mode.

Reset Sweep
This soft key stops the current sweep, clears trace averaging results, clears the maximum
hold results, if selected, and restarts the sweep at the left side of the screen.

Detection

Several detection methods tailor the performance of the instrument to meet specific mea-
surement requirements. In general, there are more measurement points across the screen
than display points. The various detection methods are different ways of dealing with
selecting which measurement point will be shown at each display point.

Peak
This method causes the largest measurement point to be shown for each display point,
and assures that a harrow peak is not missed.

RMS
This method performs a root-mean-square calcul ation of all the measurement pointsin
each display point, and is particularly useful in displaying the average value of noise.

Negative

This method causes the smallest measurement point to be shown for each display point.
Typically thismode is used to help detect small discrete signals in the presence of
nearly equal values of noise. The display points that contain only noise will tend to
show lower amplitudes than those that contain discrete signals.

Sample

Thisisthe fastest detection method since for each display point only one frequency
point is measured. Use this method when speed is of paramount importance and the
possibility of missing a narrow peak is not important.

Back

Returns to the previous menu.
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Min Sweep Time

This function allows a minimum sweep time to be specified. Use the keypad, the direc-
tional arrow keys or the rotary knob to set the minimum sweep time from 50 microseconds
to 4294 seconds. When using the keypad, the available time units are minutes, seconds,
milliseconds and microseconds.

If the required sweep time for accurate measurement islonger than the specified minimum,
then the time required for accurate measurements will prevail.

Trigger Type
Sets the type of trigger to be used.

Free Run
In thismode, anew sweep is started immediately upon completion of an old sweep. No
trigger event isrequired to initiate a sweep.

External

A TTL signal applied to the External Trigger BNC input connector causes asingle
sweep to occur. Thismodeis used in zero span, and triggering occurs on the rising
edge of the signal. After the sweep is complete, the resultant trace is displayed until the
next trigger signal arrives.

Video

Thismode isused in zero span to set the power level at which asweep isinitiated. The
power level can be set from -120 dBm to +20 dBm. The trigger is based on the mea-
sured signal level. If no signal reaches or exceeds the trigger level, there will be no
trace on the screen. Thismodeis used in Zero Span.

Change Trigger Position

This soft key is used in conjunction with video triggering to set the horizontal position
on the display where asignal that meets the video triggering criterion will be placed.
The value can be from 0% to 100%. Zero percent places the triggering event at the | eft
edge of the screen while 100% places the triggering at the right edge of the screen.
When thetrigger position is any value other than 0%, the portion of the trace before the
trigger event is displayed very quickly since the trace datais stored in memory. The
portion of the trace after the trigger point is displayed on the screen at the normal rate
asthe signal is swept. This mode is used in Zero Span.

Back
Returns to the previous menu.

System
To access the functions under the System menu, select the Shift key, then the System (8)
key.
Status
Pressing this soft key displays the current system status, including the operating system
and firmware versions, temperatures and other details such as current battery information.
Press Esc or Enter to return to normal operation.

Self Test

This soft key initiates a series of diagnostic tests that test the components of the instru-
ment. A display will list the individual tests with a pass or fail indication. PressEsc or
Enter to return to normal operation.
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Application Self Test

This soft key initiates a series of diagnostic tests related to the performance of the spec-
trum analyzer. A display will list the individual tests with a pass or fail indication. Press
Esc or Enter to return to normal operation.

Application Options
This soft key presents a menu to select application options.

Impedance 50 Ohm/75 Ohm/Other

Select either 50 ohm, 75 ohm, or other impedance value. Selecting 75 ohm selects the
7.5 dB loss of the Anritsu 12N50-75B adapter. For other adapters, select Other and
enter the appropriate loss.

Ext Ref Freq
Select the frequency of the external reference from the list presented.

Back
Returns to the previous menu.

System Options
This key opens a selection of system option soft keys.

Date and Time

This soft key brings up a dialog box for setting the current date and time. Use the soft
keys or the Left/Right arrow keysto select thefield to be modified. Use the keypad, the
Up/Down arrow keys or the rotary knob to select the date and time. Select Enter to
accept the changes, or press the Esc key to return to normal operation without chang-
ing anything.

Ethernet Configuration
This soft key brings up a dialog box to set the | P address of the instrument.

Type Manual/DHCP

This softkey selects whether the address will be entered manually, or supplied auto-
matically by anetwork DHCP server. If Manual is selected, use the soft keys or the
Left/Right arrow keys to select the field to be modified. Use the keypad, the Up/
Down arrow keys or the rotary knob to enter the input. Select Enter to accept the
changes, or pressthe Esc key to return to normal operation without changing any-
thing.

Language

This soft key brings up a selection box allowing selection from alist of built-in lan-
guages for the spectrum master displays. The languages currently available are
English, French, German, Spanish, Japanese, Chinese, Korean, and Italian. In addition,
a custom language may be selected if it has been defined using the Master Software
Tools software and loaded into the MS2721A. The only limit regarding the number of
languages that may be loaded into the instrument is the amount of space availablein
the memory. Select Enter to accept the change, or pressthe Esc key to return to normal
operation without changing anything.

Brightness

The brightness of the display can be adjusted to optimize viewing under awide variety
of lighting conditions. Use the keypad, the Up/Down arrow keys or the rotary knob to
select abrightnesslevel from 1 to 10, 10 being the brightest. Select Enter to accept the
change.
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Name

Opens adialog box to name the instrument. The unit can be named using the keypad to
select numbers, the rotary knob to highlight a number or character and pressing the
knob to select, or by selecting the soft key for each letter. Use the Shift key to select an
upper case letter. Use the Left/Right directional arrows to move the cursor position.
Press Enter to save the name.

Volume

The current volume setting is displayed on the screen. Use the keypad, the Up/Down
arrow keys or the rotary knob to change the volume and press the Enter key to accept
the change.

Reset
Opens a menu of reset and update options.

Factory Defaults

Restores the instrument to the factory default values, indluding Ethernet, language
and brightness settings. Press the Enter key to initiate the reset, and turn the unit off,
then on again to complete. Press Esc to return to normal operation without resetting.

Master Reset

Thiswill restore factory setting to all system parameters, including Time/Date, Ether-
net, language and brightness settings. Also, all user filesin theinternal memory are
deleted, and the original language and antennafiles are restored. Press the Enter key
toinitiate the reset, and turn the unit off, then on again to complete. Press Esc to
return to normal operation without resetting.

Update OS Via Ethernet

Select this soft key to update the instrument operating system via the Ethernet con-
nection. Press Enter to begin the update, or press Esc to return to normal operation
without updating.

Update OS Via USB

Select this soft key to update the instrument operating system via the USB connec-
tion. Press Enter to begin the update, or press Esc to return to normal operation with-
out updating.

Back
Returns to the previous menu.

Trace
To access the functions under the Trace menu, select the Shift key, then the Trace (5) key.
The MS2721A is capable of displaying up to three traces, one with live data, and the other
two either with stored data or trace math data.

Trace A, B, C
This soft key selects which trace is the active trace. The active trace isthe onethat is
underlined. Asthe key is pressed, the underline advances from A to B to C and back to A.

View Blank
This soft key toggles the currently active trace to be either visible or hidden.

Write/Hold

Selectsif the currently active trace will continue to sweep and be updated or to hold the
current trace on screen. Thisis not applicable to traces B or C unless trace math involving
trace A is active.

Trace Mode Norm/Avg/Max
With this soft key the function of the active trace can be modified:
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Normal - the trace shows current data

Avg - the trace shows a running average of a number of traces. The number is deter-
mined by the next soft key, # of Averages.

Max - the trace shows the cumulative maximum value of each display point over many
traces.

# of Averages
Sets the number of traces that are used for the calculation of the average display value
from 1 to 65535.

Save/Recall
Selecting this soft key opensalist of save and recall function soft keys, as explained in the
File menu section on page 3-2.

Detection

Several detection methods tailor the performance of the instrument to meet specific mea-
surement requirements. In general, there are more measurement points across the screen
than display points. The various detection methods are different ways of dealing with
selecting which measurement point will be shown at each display point.

Peak

This method causes the largest measurement point to be shown for each display point,
and assures that a harrow peak is not missed.

RMS

This method performs a root-mean-square calculation of all the signalsin each display,
and is particularly useful in displaying the average value of noise.

Negative

This method causes the smallest measurement point to be shown for each display point.
Typically thismode is used to help detect small discrete signals in the presence of
nearly equal values of noise. The display points that contain only noise will tend to
show lower amplitudes than those that contain discrete signals.

Sample

Thisisthe fastest detection method since for each display point only one frequency
point is measured. Use this method when speed is of paramount importance and the
possibility of missing a narrow peak is not important.

Back

Returns to the previous menu.

More
A->B
Copies the contents of trace A into trace B. Doing so overwrites the previous contents
of trace B.
A->C
Copies the contents of trace A into trace C. Doing so overwrites the previous contents
of trace C.
B<->C
Swaps the contents of traces B and C.
A-B->C
Subtracts the value of trace B from trace A and places the resultsin trace C. This func-
tion is very useful for observing the changesin values of live trace A compared to a
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trace stored in trace B. Display scaling can be set to a value that makes the differences
easy to see.

B-A->C

Subtracts the value of trace A from trace B and places the resultsin trace C. This func-
tionis very useful for observing the changesin values of live trace A compared to a
trace stored in trace B. Display scaling can be set to a value that makes the differences
easy to see.

Full Screen

Increases size of the X-Y display by hiding the data labels on the | eft side of the dis-
play.

Back

Returns to the previous menu.



Chapter 4
Measurement Fundamentals

Introduction

Measurement fundamentals include the use of additional spectrum analyzer functions
beyond frequency, span, amplitude and marker functions. In particular, this section focuses
on resol ution bandwidth, video bandwidth, sweep, and attenuator functions.

Resolution Bandwidth

Resolution Bandwidth is determined by the intermediate frequency (IF) filter bandwidth.
The spectrum analyzer traces the shape of the IF filter asit tunes past asignal. If more than
one IFfilter is used in a spectrum analyzer, the narrowest one dominates and is considered
the resolution bandwidth. The choice of resolution bandwidth depends on several factors.
Filters take time to settle. That is, when asignal first appears at the input of the filter, it will
take awhile before the signal appears at the output. Additionally, the output of the filter will
take some time to settle to the correct value, so that it can be measured. The narrower the fil-
ter bandwidth (resol ution bandwidth) the longer the settling time needs to be and so the

slower the sweep speed.

The choice of resolution bandwidth will depend on the signal being measured. If two
closely-spaced signals are to be measured individually, then a narrow bandwidth is required.
If awider bandwidth is used, then the energy of both signalswill be included in the measure-
ment. Thus, the wider bandwidth does not have the ability to look at frequencies selectively
but instead simultaneously measures all signals falling within the resolution bandwidth.
Therefore, a broadband measurement would include all signals and noise within the mea-
surement bandwidth into a single measurement.

On the other hand, a narrow-band measurement will separate the frequency components,
resulting in a measurement that includes separate peaks for each signal. There are advan-
tagesto each. The ultimate decision will depend on the type of measurement required by the
user.

There is always some amount of noise present in ameasurement. Noise is often broadband
in nature; that is, it exists at a broad range of frequencies. If the noiseis included in the mea-
surement, the measured value could be in error (too large) depending on the noise level.
With awide bandwidth, more noise is included in the measurement. With a narrow band-
width, less noise enters the resol ution bandwidth filter, and the measurement is more accu-
rate. If the resolution bandwidth is narrower, the noise floor will drop on the spectrum
analyzer display. Thisis because the I filter of the analyzer has been made narrower in
bandwidth, which letsin less noise. As the measured noise level drops, smaller signals that
were previously obscured by the noise can now be measured.

Video Bandwidth

Spectrum analyzers typically use another type of filtering after the detector called video fil-

tering. Thisfilter also affects the noise on the display but in a different manner than the reso-
lution bandwidth. In video filtering, the average level of the noise remains the same but the

variation in the noise is reduced. Hence, the effect of video filtering isa"smoothing” of the

signal noise. The resultant effect on the analyzer's display is that the noise floor compresses
into a thinner trace, while the position of the trace remains the same.

Changing the video bandwidth (VBW) does not improve sensitivity, but it doesimprove dis-
cernability and repeatability when making low-level measurements. As a general rule of
thumb, most field spectrum analyzer measurements are made at a video bandwidth that isa
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factor of 10 to 100 less than the resolution bandwidth. In the MS2721A Spectrum Master,
thisratio can be specified in the BW menu. For aresolution bandwidth of 30 kHz, the typical
video bandwidth setting options are either 3 kHz or 300 Hz.

Sweep Limitations

With some spectrum analyzers, the user has control over sweep time (the elapsed time of
each sweep, sometimes called scan time). An analyzer cannot be swept arbitrarily fast while
maintaining its specified accuracy, but will have a sweep rate limitation depending on the
resolution bandwidth, video bandwidth, and frequency range selected. The sweep rateis not
usually chosen by the user but is determined by the frequency range swept divided by the
sweep time. The limitation on sweep rate comes from the settling or response time of the res-
olution and video bandwidth filters. If an analyzer is swept too quickly, the filters do not
have time to respond, and the measurement is inaccurate. Under such conditions, the ana-
lyzer display tends to have a"smeared" ook to it, with the spectral lines being wider than
normal and shifted to the right.

Fortunately, the Anritsu Handheld Spectrum Master is designed to relieve the user from hav-
ing to calculate the sweep speed or experiment to discover a sweep speed that yields accu-
rate results. When changing the RBW and VBW with Spectrum Master, the sweep speed
automatically changes to the fastest sweep speed that will yield accurate results. The sweep
speed will be faster for awide RBW or VBW and slower for a narrow RBW or VBW. The
sweep speed can a so be changed manually, by pressing the SWEEP key and selecting the
Min Sweep Time soft key. Enter a sweep time from 0.05 ms to 4294 seconds. If the mini-
mum sweep time entered by the user isless than the value needed to assure accurate results,
the value that delivers accurate results will be used. Regardless of the minimum sweep time
setting, the Spectrum Master will never sweep faster than the RBW and VBW settings will
allow. Spectrum Master is designed to assure that no uncalibrated measurement conditions
will occur.

Attenuator Functions

Attenuation adjusts the hand held spectrum analyzer input attenuator. In Auto mode, as the
reference level isincreased, the attenuation is increased. In Manual mode, the input attenua-
tion can be adjusted using the keypad or the Up/Down arrow keys. The attenuator rangeis 0
to 65dB, in 5 dB steps. When the preamplifier is on, input attenuation can be either 0 dB or
10 dB.



Preamplifier Operation

The preamplifier can be turned on and off by pressing the Amplitude key, then selecting the
Preamp On/Off soft key. The preamplifier has a gain of approximately 25 dB and generally
will lower the noise floor by that amount. When the preamplifier is on, input attenuation can
be either 0 dB or 10 dB.

Preamplifier Measurement Example

Figures 4-1 and 4-2 show the same signal with the preamplifier off and then on. Notice that
when the preamplifier is turned on, the noise floor drops significantly allowing spectral
regrowth components that were lost in the noise without the preamplifier to become easily
visible.
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Figure 4-1. Preamplifier Off
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Chapter 5
Field Measurements

Introduction

There are one-button measurements built into the Spectrum Master MS2721A for field
strength, occupied bandwidth, channel power, adjacent channel power ratio, and carrier to
interferenceratio (C/1) tests. In addition, AM/FM/SSB demodulation is availableto aid in
the identification of interfering signals. This chapter presents brief examples demonstrating
the use of these measurements.

Occupied Bandwidth Measurement

Occupied bandwidth (OBW) is a common measurement performed on radio transmitters.
This measurement cal cul ates the bandwidth containing the total integrated power occupied
in agiven signal bandwidth. There are two different methods of calculation depending on
the technique used to modulate the carrier.

% Down Method
The occupied frequency bandwidth is calculated as the bandwidth containing the specified
percentage of the transmitted power.

dBc Down Method

The occupied frequency bandwidth is defined as the bandwidth between the upper and
lower frequency points at which the signal level is adesired number of dB below the peak
carrier level.

Required Equipment
e Anritsu MS2721A Handheld Spectrum Analyzer

e Test Port Extension Cable, Anritsu part number 15NNF50 - 1.5C

e 30dB, 50 Watt, bi-directional, DC -18 GHz, N(m) - N(f), Attenuator, Anritsu
42N50A-30 (required if the power level being measured is >+30 dBm)

Procedure

Step 1. Using the test port extension cable and the 30 dB, 50 watt, bi-directional attenua-
tor (if needed) connect the M S2721A to the appropriate transmitter test port or
signal source.

Step 2. Pressthe Freq key followed by the Center Freq soft key and enter the center fre-
guency using the keypad , the arrow keys, or the rotary knob. If entering a fre-
guency using the keypad, the soft key labels change to GHz, MHz, kHz and Hz.
Select the appropriate units key. Selecting the Enter key has the same affect asthe
MHz soft key.

Step 3. If the attenuator was connected in Step 1, press the Amplitude key and select the
RL Offset soft key and set the reference level offset to -30 dB to compensate for
thelossin the attenuator.

Step 4. Pressthe Amplitude key then press the Reference Level soft key to set the appro-
priate reference level.

Step 5. Pressthe Atten Lvl soft key to set the input attenuation level or leave Auto Atten set
to On.

Step 6. Pressthe BW key to set the resolution bandwidth and video bandwidth if desired.

Step 7. Pressthe Shift key then the Measure (4) key followed by the OCC BW soft key.
Choose the measurement method (dBc Down or % Down) by pressing the Method
soft key. The selected method is underlined.
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Step 8.  Pressthe dBc or % soft keys to adjust the settings as needed. Common values are
99% and 30 dBc.

Step 9. Press the On/Off soft key to start the measurement. An information box will
appear below the graph while occupied bandwidth measurement is on.
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Figure 5-1. Occupied Bandwidth Results Using the % of Power Method

Figure 5-1 shows the occupied bandwidth results using the % of power method on a CDMA
signal. Occupied Bandwidth is a constant measurement; once it is turned on, it remains on
until it isturned off by pressing the On/Off soft key again. Occupied bandwidth is calculated
at the end of each sweep.

Channel Power Measurement

Channel power measurement is one of most common measurements for a radio transmitter.
This test measures the output power, or channel power, of atransmitter over the frequency
range. Out-of -specification power measurements indicate system faults, which can be in the
power amplifiers or in filter circuits. Channel Power measurements can be used to validate
transmitter performance, comply with government regulations, or to keep overall system
interference at a minimum.

Frequency and span settings for many signal standards can be automatically set by pressing
the Frequency key and then the Signal Standard soft key. Choose the desired standard and
press Enter. Press the Channel # soft key to enter the channel humber at which the measure-
ment isto take place.

CDMA Channel Power

The MS2721A can be used to measure CDMA signalsin terms of channel power. It is
important to use the proper settings to accurately measure a CDMA signal because a CDMA
signal is different from a CW signal in many respects.

The following are the recommended settings for 1S-95 CDMA measurements:
¢ CDMA Channel Bandwidth: 1.23 MHz
e Auto RBW setting: 10 kHz
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e Auto VBW setting: 3 kHz

These values are set automatically when the appropriate signal standard is selected. Averag-
ing may be used if desired.

CDMA Channel Power Measurement

Required Equipment
e MS2721A Handheld Spectrum Analyzer

e 30dB, 50 Watt, bi-directional, DC -18 GHz, N(m) - N(f), Attenuator, Anritsu
42N50A-30 (required if the power level being measured is >+30 dBm)

¢ Test Port extension cable, Anritsu 15NNF50 - 1.5C

Procedure

Step 1.  Using the test port extension cable and 30 dB attenuator (if needed), connect the
signal sourceto the input of the attenuator, and connect the output of the attenua-
tor to the RF In test port of the MS2721A.

Step 2. Pressthe Freq key followed by the Signal Standard soft key. Scroll through the
dialog box using the rotary knob or Up/Down arrow keys to highlight the desired
air interface standard. In this case, select CDMA US PCS - Downlink and press
Enter.

Step 3. Pressthe Channel# soft key and enter the channel number using the keypad , the
arrow keys, or the rotary knob. In this case, select channel 50.

Step 4. If the attenuator was connected in Step 1, press the RL Offset soft key and set the
reference level offset to -30 dB to compensate for the loss of the attenuator.

Step 5. Pressthe Amplitude key and select the Reference Level soft key. Set the reference
level to -50 dBm.

Step 6. Pressthe Scale soft key and set the scale to 10 dB/division.

Step 7. Pressthe Shift key then the Measure (4) key, and select the Channel Power soft
key.

Step 8. Select the Center Freq soft key and verify that the center frequency of the Spec-
trum Master is set to that of the CDMA signal, 1.9326 GHz in this example. This
value isautomatically set when the air interface standard and channel number are
selected.

Step 9. Pressthe Int BW soft key and verify that the integration bandwidth is set to 1.23
MHz.

Step 10.  Press the Span soft key and verify that the spanis set to 3.69 MHz.

NOTE: The integration bandwidth is defined as the frequency span in which the
spectrum analyzer integrates measured power readings, while the channel span is
the frequency range of the analyzer sweeps.

Step 11.  Make the measurement by pressing the On/Off soft key. The MS2721A displays
the measurement results in the message area.

NOTE: Channel power is a constant measurement. Once it is turned on, it will
remain on until it is turned off by pressing the On/Off key again.

GSM Channel Power Measurement
Global Systemsfor Mobile (GSM) communication isaglobally accepted standard for digital
cellular communication. There are three frequency bands allocated to GSM mobile phones,
one at 850 MHz, one at 900 MHz, and another at 1800 MHz. GSM uses a combination of
Frequency Division Multiple Access (FDMA) and Time Division Multiple Access (TDMA).
Within each band are approximately one hundred available carrier frequencies on 200 kHz
spacing (FDMA), and each carrier is broken up into time-slots so asto support eight separate
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conversations (TDMA). Each channel has an uplink and a downlink, 80 MHz apart. GSM
uses the Gaussian Minimum Shift Keying (GM SK) modulation method. Due to the nature of
TDMA, GSM transmitters ramp RF power rapidly. If the transmitter keys on too quickly,
users on different frequencies (especially those close to the channel of interest) may experi-
ence significant interference. Thisis one of the reasons that spurious measurements are
extensively used in GSM applications.

Required Equipment
e MS2721A Handheld Spectrum Master

*  Test Port extension cable, Anritsu 15NNF50 - 1.5C

Procedure
Step 1. Using thetest port extension cable, connect the signal source to the RF In test port
of the MS2721A.

Step 2. Pressthe Amplitude key and select the Reference Level soft key to set the refer-
ence level to -20 dBm. Adjust the values given in this procedure to match your
measurement conditions.

Step 3. Pressthe Scale soft key and set the scale to 10 dB/division.

Step 4. Pressthe BW key and verify that RBW Auto and VBW Auto are On.

Step 5. Pressthe Freq key followed by the Signal Standard soft key. Scroll through the
dialog box using the rotary knob or Up/Down arrow keys to highlight the
GSM900 standard for the measurement and press Enter.

Step 6. Pressthe Channel# soft key and enter the channel number using the keypad , the
arrow keys, or the rotary knob. For this example, select Channel 60.

Step 7. Pressthe Shift key then the Measure (4) key and press the Channel Power soft
key.

Step 8. Select the Center Freq soft key and verify that the center frequency of the Spec-
trum Master is set to that of the GSM signal, in this case 947.0 MHz.

Step 9. Select the Int BW soft key and enter 200 kHz for the integration bandwidth, or set
the integration bandwidth appropriate for the particular application.

Step 10.  Select the Span soft key and enter 800 kHz as the channel span, or set the channel
span to avalue appropriate for the particular application.

Step 11.  Make the measurement by pressing the Measure soft key. The MS2721A displays
the measurement results in the message area.

NOTE: Channel Power is a constant measurement. Once it is turned on, it will
remain on until it is turned off by pressing the On/Off soft key again.

AMPS Channel Power Measurement

The MS2721A can be used to test Advanced Mobile Phone System (AMPS) base stations.
These systems are narrow-band FM voice transceivers with system control functionality.
The energy of the AMPS signal is represented by multiple narrow band FM channel s spread
over awide frequency range. AMPS frequency allocations are within the 800 and 900 MHz
cellular telephone spectrum. Each service provider can use half of the 825-845 MHz range
for receiving signals from cellular phones and half the 870-890 MHz range for transmitting
to cellular phones. The bands are divided into 30 kHz channels with 12 kHz maximum fre-
quency deviation.

Required Equipment
e MS2721A Handheld Spectrum Master

*  Test Port extension cable, Anritsu 15NNF50 - 1.5C

e 30dB, 50 Watt, bi-directional, DC -18 GHz, N(m) - N(f), Attenuator, Anritsu
42N50A-30 (required if the power level being measured is >+30 dBm)



Procedure

Step 1.

Step 2.

Step 3.

Step 4.
Step 5.

Step 6.
Step 7.

Step 8.
Step 9.

Step 10.
Step 11.

Step 12.

Using the test port extension cable, and the 30 dB attenuator if needed, connect
the signal source to the input of the attenuator, and connect the output of the atten-
uator to the RF In test port of the MS2721A.

If the attenuator was connected in Step 1, press the Amplitude key and select the
RL Offset soft key and set the reference level offset to -30 dB to compensate for
thelossin the attenuator.

Pressthe Amplitude key and select the Reference Level soft key to set the refer-
ence level to -50 dBm.

Press the Scale soft key and set the scale to 10 dB/division.

Pressthe Amplitude key followed by the Auto Atten soft key if needed to turn On
auto attenuation.

Pressthe BW key and verify that RBW Auto and VBW Auto are On.

Press the Shift key then the Trace (5) key. Pressthe Trace Mode soft key as
needed to select Max (maximum hold).

Press the Shift key then the Measure (4) key and press the Channel Power soft
key.

Select the Center Freq soft key and set the center frequency of the Spectrum Mas-
ter to that of the signal, in this example 888.852728 MHz.

Select the Int BW soft key and enter 30 kHz for the integration bandwidth.

Select the Channel Span soft key and enter 90 kHz as the channel span, or set the
channel span to a value appropriate for the particular application.

Make the measurement by pressing the On/Off soft key.

NOTE: Channel Power is a constant measurement. Once it is turned on, it will
remain on until it is turned off by pressing the On/Off soft key again.

Adjacent Channel Power Ratio

Another common transmitter measurement is that of Adjacent Channel Power Ratio
(ACPR), or adjacent channel |eakage power. Thisis defined as the ratio of the amount of
|eakage power in an adjacent channel to the total transmitted power in the main channel.
This measurement can be used to replace the traditional two-tone intermodulation distortion
(IMD) test for system non-linear behavior.

The result of an ACPR measurement is expressed as a power ratio. In order to calculate the
upper and lower adjacent channel values, the MS2721A needs to know the values of four
parameters:

e Main Channel Center Frequency

e Measurement Channel Bandwidth
¢ Adjacent Channel Bandwidth
e Channel Spacing

When asignal standard is selected from the list in the MS2721A, these four values are auto-
matically set for that signal standard.

Adjacent Channel Power Measurement

Required Equipment
e MS2721A Handheld Spectrum Analyzer

e 30dB, 50 watt, Bi-Directional, DC - 18 GHz, N(m) - N(f), Attenuator, Anritsu
42N50A-30 (if needed for the power level being measured)

¢ Test Port extension cable, Anritsu 15NNF50 - 1.5C
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Procedure

Step 1. Using the test port extension cable, and the 30 dB attenuator if needed, connect
the signal source to the input of the attenuator, and connect the output of the atten-

uator to the RF In test port of the MS2721A.

Step 2. If the attenuator was connected in Step 1, press the Amplitude key and select the
RL Offset soft key and set the reference level offset to -30 dB to compensate for

the loss of the attenuator.

Step 3. Pressthe Amplitude key and select the Reference Level soft key to set the refer-

ence level to the appropriate reference level.

Step 4. Pressthe Atten Lvl soft key to set the input attenuation level needed for the mea-
surement. This value depends on the input power level and any external attenua-
tor. Enter an attenuation level to achieve roughly -40 dBm at the input mixer.

Step 5. Pressthe BW key and verify that RBW Auto and VBW Auto are On.

Step 6. There are two ways to set the measurement parameters. If the signal standard and
channel are known, press the Freq key and set the Signal Standard and Select
Channel soft keysfor the signal to be measured then skip to Step 12. If the signal
standard and channel are not known, follow the procedure in Steps 6 through 11

below.

Step 7. Pressthe Freq key, select the Center Freq soft key, and enter the desired center

frequency.
Step 8. Pressthe Shift key then the Measure key and press the ACPR soft key.

Step 9. Pressthe Main Ch BW soft key, and enter the desired main channel bandwidth. For

an 1S-95 CDMA signal, enter 1.23 MHz.

Step 10.  Pressthe Adj Ch BW soft key, and enter the desired adjacent channel bandwidth.

For an 1S-95 CDMA signal, enter 1.23 MHz.

Step 11.  Pressthe Ch Spacing soft key, and enter the desired channel spacing. For an 1S-95

CDMA signal, enter 1.23 MHz.

Step 12.  Begin making measurement by pressing the On/Off soft key. The MS2721A dis-

plays the measurement results in the message area.

NOTE: Adjacent Channel Power Ratio is a constant measurement. Onceit is

turned on, it will remain on until it isturned off by pressing the On/Off key again.

GSM Adjacent Channel Power Measurement
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Required Equipment
e MS2721A Handheld Spectrum Analyzer

e 30dB, 50 watt, Bi-Directional, DC - 18 GHz, N(m) - N(f), Attenuator, Anritsu
42N50A-30 (if required for the power level being measured)

*  Test Port extension cable, Anritsu 15NNF50 - 1.5C

Procedure

Step 1.  Using thetest port extension cable and 30 dB attenuator, connect the signal source
to the input of the attenuator, and connect the output of the attenuator to the RF In

test port of the MS2721A.

Step 2. If the attenuator was connected in Step 1, press the RL Offset soft key and set the

reference level offset to -30 dB to compensate for the loss of the attenuator.

Step 3. Pressthe Amplitude key and select the Reference Level soft key to set the refer-

ence level to 60 dBm.

Step4.  Pressthe Atten Lvl soft key to set the input attenuation level needed for the mea-
surement. This value depends on the input power level and any externa attenua-
tor. Enter an attenuation level to achieve roughly -40 dBm at the input mixer.

Step 5.  Pressthe BW key and verify that RBW Auto and VBW Auto are On.




Step 6.

Step 7.

Step 8.
Step 9.
Step 10.
Step 11.
Step 12.

There are two ways to set the measurement parameters. If the signal standard and
channel are known, press the Freq key and set the Signal Standard and Select
Channel soft keysfor the signal to be measured then skip to Step 12. If the signal
standard and channel are not known, follow the procedure in Steps 7 through 12
bel ow.

Press the Freq key, select the Center Freq soft key, and enter the desired center
frequency.

Press the Shift key then the Measure key and select the ACPR soft key.

Select the Main Ch BW soft key, and enter the main channel bandwidth.

Select the Adj Ch BW soft key, and enter the adjacent channel bandwidth.

Select the Ch Spacing soft key, and enter the channel spacing.

Make the measurement by pressing the On/Off soft key. The detection method is
automatically changed to RM S Average.

Solid vertical lines are drawn on the display to indicate the main channel. Dashed vertical
lines define the adjacent channels. The MS2721A will display the measurement resultsin
the message area.

again.

NOTE: Adjacent Channel Power Ratio is a constant measurement. Onceit is
turned on, it will remain on until it isturned off by pressing the On/Off soft key

AMPS (TDMA) Adjacent Channel Power Measurement

Required Equipment
e MS2721A Handheld Spectrum Analyzer

e 30dB, 50 watt, Bi-Directional, DC - 18 GHz, N(m) - N(f), Attenuator, Anritsu
42N50A-30 (if needed for the power level being measured)

¢ Test Port extension cable, Anritsu 15NNF50 - 1.5C

Procedure

Step 1.

Step 2.

Step 3.
Step 4.
Step 5.
Step 6.
Step 7.
Step 8.
Step 9.
Step 10.

Step 11.

Using the test port extension cable, and the 30 dB attenuator if needed, connect
the signal source to the input of the attenuator, and connect the output of the atten-
uator to the RF In test port of the MS2721A.

If the attenuator was connected in Step 1, press the Amplitude key and select the
RL Offset soft key and set the reference level offset to -30 dB to compensate for
thelossin the attenuator.

Pressthe Amplitude key and select the Reference Level soft key to set the refer-
ence level to -50 dBm.

Press the RL Offset soft key to set the reference level offset to -30 dB.

Press the Auto Atten soft key and set automatic attenuation to On.

Pressthe Freq key, select the Center Freq soft key, and enter 835 MHz.

Press the Shift key then the Measure key and press the ACPR soft key.

Press the Main Ch BW soft key to enter the main channel bandwidth. For an
AMPS signal, enter 30 kHz.

Press the Adj Ch BW soft key, and enter the adjacent channel bandwidth. For an
AMPS signal, enter 30 kHz.

Select the Ch Spacing soft key, and enter the channel spacing. For an AMPS sig-
nal, enter 30 kHz.

Make the measurement by pressing the On/Off soft key.
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The detection method is automatically changed to RM S Average. Solid vertical linesare
drawn on the display to indicate the main channel. Dashed vertical lines define the adjacent
channels. The MS2721A will display the measurement results in the message area.

NOTE: Adjacent Channel Power Ratio is a constant measurement. Onceit is
turned on, it will remain on until it isturned off by pressing the On/Off soft key

again.

Out-of-Band Spurious Emission Measurement
Required Equipment
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MS2721A Handheld Spectrum Analyzer
Test Port extension cable, Anritsu 15NNF50 - 1.5C

Procedure

Step 1. Using thetest port extension cable, connect the signal source to the RF In test port
of the MS2721A.

Step 2. Pressthe Freq key, select the Center Freq soft key, and enter the center frequency.

Step 3. Pressthe Span key. Set the span wide enough to include the primary channel
bandwidth and upper and lower channel bandwidths.

Step 4. Pressthe Amplitude key, then pressthe Reference Level soft key and set the refer-
ence level to -20 dBm.

Step 5. Pressthe Auto Atten soft key set the attenuation to On.

Step 6. Pressthe BW key and use the RBW and VBW soft keys to set the resolution band-
width to 3 kHz and the video bandwidth to 300 Hz.

Step 7. Pressthe Marker key and pressthe Marker 1 2 3 4 5 6 soft key to select marker 1.
The underlined number indicates the active marker.

Step 8. Pressthe On/Off soft key and use the arrow keys, the keypad and the knob to move
the marker over one of the spurs.

Step 9. Compare the value of the marker to the specified allowable level of out-of-band

spurious emissions for the corresponding channel transmit frequency.



Step 10.  Repeat Steps 9 and 10 for the remaining spurs. Use either Marker 1 again, or
choose another marker. Figure 5-2 shows a simulated out-of-band spurious signal

21.000 MHz from the carrier using a delta marker.
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Figure 5-2. Simulated Out-of-Band Spurious Emission Measurement
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In-band/Out-of-Channel Measurements

The in-band/out-of-channel measurements are those measurements that measure distortion
and interference within the system band, but outside of the transmitting channel. These mea-
surements include in-band spurious emissions and adjacent channel power ratio (also called
spectral regrowth). There are stringent regulatory controls on the amount of interference that
atransmitter can spill to neighboring channels. In order to determine compliance with the
alowable level of spurious emissions, two parameters need to be specified:

. M easurement channel bandwidth

e Allowableleve of spurious emissions

In-band Spurious Measurement

Required Equipment
e MS2721A Handheld Spectrum Analyzer

e 30dB, 50 watt, Bi-Directional, DC - 18 GHz, N(m) - N(f), Attenuator, Anritsu
42N50A-30

¢ Test Port extension cable, Anritsu 15NNF50 - 1.5C

Procedure

Step 1.

Step 2.
Step 3.

Step 4.
Step 5.

Step 6.
Step 7.

Step 8.
Step 9.
Step 10.

Step 11.

Using the test port extension cable and 30 dB, 50 watt, Bi-directional attenuator,
connect the MS2721A to appropriate transmit test port.

Press the Freq key, select the Center Freq soft key, and enter the center frequency.
Press the Span key. Set the span wide enough to include the primary channel
bandwidth and upper and lower channel bandwidths.

Press the Amplitude key and then press the Reference Level soft key to set the
reference level to -20 dBm.

Select the RL Offset soft key to set the reference level offset to -30 dB to compen-
sate for the loss of the attenuator

Press the Auto Atten soft key set the attenuation to On.

Press the BW key and use the RBW and VBW soft keys to set the resolution band-
width to 10 kHz and the video bandwidth to 300 Hz.

Press the Marker key and pressthe Marker 1 2 3 4 5 6 soft key to select marker 1.
The underlined number indicates the active marker.

Press the On/Off soft key and use the arrow keys, the keypad and the knob to move
the marker over one of the spurs.

Compare the value of the marker to the specified allowable level of in-band/out-
of-channel spurious emissions for the corresponding channel transmit frequency.
Repeat steps 9 and 10 for the remaining spurs. Use either Marker 1 again, or
choose another marker.

Figure 5-3 shows a simulated in-band spur at 1.625 MHz from the carrier frequency. The
carrier ismeasured by M 1. The deltamarker on M1 showsthe signal at fc+ 1.625 MHz to be
60.17 dB down from the carrier. These values should be compared against the specification
for the transmitter being tested.
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Figure 5-3. In-band Spurious M easurement

NOTE: The resolution bandwidth of a spectrum analyzer is determined by the
intermediate frequency (IF) filter bandwidth. The MS2721A traces the shape of
the IF filter asit sweeps past asignal. Therefore, if two equal-amplitude signals
are very close to each other, the measurement result can appear to be one single
response because the | F or resol ution bandwidth is not small enough to resolve the
two signals. Similarly, if two signals are not equal in amplitude but are very close
together, the smaller signal may not be seen because it is hidden under the large

response.

5-11



Field Strength

Required Equipment
e MS2721A Handheld Spectrum Analyzer

e Portable Antennafor which antenna factors or antenna gain and bandwidth data are
available.

Procedure

Step 1.  Pressthe Shift key then the Measure key and press the Field Strength soft key.

Step 2. Pressthe Antenna soft key and use the Up/Down arrow keys or the rotary knob to
select the desired antenna. Press the Enter key to select.

NOTE: Select an antennafrom the standard list available in the MS2721A, or use
the Antenna Editor feature of Anritsu Master Software Tools (see Chapter 6) to
define a custom antenna and upload the antenna information to the MS2721A
antennalist.

Step 3. Connect the antennato the MS2721A.

Step 4.  Pressthe Freq key, select the Center Freq soft key, and enter the center frequency.

Step 5. Pressthe Span key. Set the span wide enough to include the primary channel
bandwidth and upper and lower channel bandwidths.

Step 6. Pressthe BW key and verify that RBW Auto and VBW Auto are On.

Step 7. To change the units of measurement, press the Amplitude hard key, then pressthe
Units soft key and select dBm, dBV, dBmV or dBuV.

Step 8. Select either the Volts or Watts soft key, asrequired. The MS2721A automatically
adj usts the measurement by the antenna factors selected. Marker values will be
displayed in the same units as selected for the amplitude.

Antenna Calculations

Thefollowingisalist of various antenna cal culations should you find it necessary to convert
from one to another:

Conversion of signal levelsfrom W to V in a 50 ohm system:
P=V2R
where:

P = power in Watts
V =voltage level in Volts
R = resistance in Ohms

Notethat 1 mW = 103 W and 1pV = 105V,
For power in dBm, and voltage in dB(uV).
VdB(uV) =P (dBm) + 107 dB

Power density to field strength. An alternate measure of field strength to electric field is
power density:

Pd=E%/120x
where;

E =field strength in V/m
P = Power density in W/m

Power density at a point:
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P=PG/(4 nr?)

In the far field, where el ectric and magnetic fields are related by the impedance of free
space:

Where P4 = power density in W/m

P= power transmitted in Watts

G, = gain of transmitting antenna

r = distance from the antenna in meters

AM/FM/SSB Demodulation

The Spectrum Master built-in demodulator for AM, narrowband FM, wideband FM and sin-
gle sideband (selectable USB and L SB) allows atechnician to hear an interfering signal to
ease identification. The demodulated signal can be heard using either the built-in speaker, or
through a monaural headset connected to the 2.5-mm jack on the test panel.

Demodulation Procedure

Step 1.  Pressthe Shift key followed by the Measure (4) key and the AM/FM Demod soft
key.

Step 2. Pressthe Demod Type soft key and select FM Wide Band, FM Narrow Band, AM,
USB, or LSB to match the modulation format of the signal.

Step 3. Pressthe Back soft key.

Step 4.  Pressthe Demod Freq soft key and use the keypad or rotary knob to enter the cen-
ter frequency of the signal to be demodulated. For USB and L SB signals, fine tune
the signal by adjusting the Beat Freq Osc. By default the BFO frequency is set to
zero, meaning that the re-injected carrier is exactly at the demodulation frequency.
The Beat Freq Osc soft key allows adjustment of the beat frequency oscillator to
fine tune the signal through a span of £10000 Hz.

Step 5. Press the On/Off soft key to enable the measurement.

Step 6. Pressthe Volume soft key and use the Up/Down arrow keys or rotary knob to
change the audio volume from 0% to 100%. For most headsets a volume of 40%
is adequate.

Step 7.  The Demod Time soft key sets the time the Spectrum Master will demodulate the
signal. Enter avalue from 100 ms to 500 seconds.

Carrier to Interference Ratio Measurement

Carrier to Interference Ratio (C/1) Measurement is a two-step process, first measuring the
carrier level and then, with the carrier turned off, measuring the remaining signals and noise
in the band of interest. After the two measurements are complete, the ratio of the carrier
level to the noise plusinterference is displayed using three assumptions:

e Theinterferer isanarrowband frequency hopping signal (NB FHSS)
e Theinterferer isawideband frequency hopping signal (WB FHSS)
e Theinterferer isabroadband signal (BB).

The primary application for this type of measurement is determining the magnitude of inter-
ference problems for 802.11b, 802.11g and 802.11a access points (hot spots).

Procedure

Step 1. Pressthe Frequency key followed by the Signal Standard soft key. Select the
appropriate signal standard based on the signal to be measured and press Enter.

Step 2. Pressthe Select Channel soft key, select the operating channel of the access point
being measured and press Enter.

Step 3. Pressthe Shift key followed by the Measure (4) key and the C/1 soft key.
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Step 4.  Pressthe Center Freq soft key and enter the desired frequency, unless a Signal
Standard and Channel have already been selected in the Frequency menu.

Step 5. If needed, press the Span soft key and set an appropriate span width for the signal
to be measured.

Step 6. If the signal environment includes slow frequency hopping signals, such as cord-
less telephones, pressthe Min Sweep Time soft key to set a sweep time of one sec-
ond or more to give agood chance of capturing instances of the interfering signal.

Step 7. Pressthe On/Off soft key and follow the on-screen prompts to complete the mea-
surement.

NOTE: Access to the transmitter is required to complete this procedure as the
transmitted carrier must be turned off for the second portion of the measurement.

Step 8. After the measurement is compl ete, the measurement box gives results for the
three different signal types. Some measurement results may show as Error, and
thisisto be expected.
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The following figures show the C/I measurement steps, ready to measure the carrier, with
the carrier measured, and the measurement results.
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Figure5-4. C/I Measurement, Ready to Measurethe Carrier

Figure 5-5. C/l Measurement, Carrier Measured
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Figure5-6. C/I Measurement, Results
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Chapter 6
Master Software Tools

Introduction

This chapter provides a description of the Anritsu Master Software Tools program. Master
Software Tools is a suite of Microsoft Windows 2000 and Windows XP programs for trans-
ferring saved measurements, along with markers and limit lines, to a PC display. The pro-
grams provide the capability to modify display parameters, overlay multiple traces, upload
and download traces, print traces using local or networked printers, manage antennafiles,
create or modify language files, and convert .dat files to the new .spaformat.

Master Software Tools will not function on earlier versions of the Microsoft Windows oper-
ating system as the program relies on the Windows 2000 and Windows XP .NET framework.

Features
The Master Software Tools Suite provides the following features and capabilities:

Download measurements saved in the instrument memory to the PC for storage and
analysis

Upload measurements from the PC to the instrument memory

Trace Overlay alows the viewing of multiple measurements on the same graph.
Save measurements as data files (.spa file format)

Export measurement data as text files for use in a spreadsheet (.txt and .dat file for-
mats)

Export measurements as graphic files (.jpg, .wmf, .omp, and .png file formats)
Save measurements to data files (.spafile format)

Zoom in or out, both in frequency and in amplitude, to analyze a particular region of a
trace

Ability to modify Plot Properties

Output measurements to a networked or local printer for hard copy records
Create or modify antennafactor files that can be uploaded to the instrument
Create custom language files that can be uploaded to the instrument

Convert spectrum analyzer measurements stored by Handheld Software Tools to the
new Master Software Tools .spaformat

System Requirements
Minimum requirements and recommendations are;

Microsoft Windows 2000 or Windows XP

Intel Pentium 233 MHz microprocessor minimum (Pentium |1 350 MHz or better rec-
ommended)

128 MB of RAM minimum (256 MB or above recommended)

Hard disk drive with approximately 80 MB of available space (An additional 80 MB
free space for storage of captured plotsis recommended.)

A USB port (USB 1.2 required, USB 2.0 recommended) or an Ethernet 10/100 T con-
nection for communication with the instrument
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Installation

Toinstall the Master Software Tools program, insert the Anritsu Master Software Tools disk
in the CDROM drive. Follow the instructions in the installation program to install the soft-
ware. If the autorun feature is disabled in your computer, click on the Windows Start menu,
and select Run. Type: X:\Setup.exe, where X isthe drive letter of the CDROM drive, and fol-
low the instructions in the install ation program.

The readme.doc file on the disk provides updated information about the program, and the
Help function provides detailed operating information from within the program.

Connection

There three methods to connect the instrument to a PC.

USB Connection

The instrument can be connected to the PC using the included USB cable (2000-1360). Con-
nect the cable to the USB port on the computer and to the USB port on the instrument.

Ethernet LAN Connection

The instrument can be connected to alocal area network (LAN) with the included Ethernet
10/100 Base-T cable (2000-1371). Connect the Ethernet cable to the RJ-45 connector on the
instrument and then to the local area network. Integrated into the RJ-45 connector are two
LEDs. The amber LED indicates the presence of LAN voltages—alive LAN connection—
while the green LED flashes to show that LAN traffic is present.

Direct Ethernet Connection

If the instrument is to be connected directly to the PC using the Ethernet connection, an RJ>
45 crossover cable will be required. Secure this cable locally.

Using Master Software Tools

To start the Master Software Tools program, double-click on the Master Software Tools
desktop icon, or select Programs from the Windows Start menu and select Anritsu, then Mas-
ter Software Tools to launch the program.

The first screen presented is the Anritsu Connection Manager menu.
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Figure 6-1. Anritsu Connection Manager Menu
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USB Connection

When using the USB cable to connect to the instrument, select the USB radio button in the
Connection Manager and click on the Connect button. The message at the very bottom of the
Connection Manager window will change to Connected when communication is established.

Ethernet LAN Connection

The Connection Manager can search the local sub-net (hub) for any connected instruments.
Select the Select from Devices on the Network button and the drop down list will display all
instruments found. Select the desired instrument from the list and select the Connect button
in the Connection Manager window to connect. The message at the very bottom of the Con-
nection Manager window will change to Connected when communication is established.
The button to the right of the drop down window in the Connection Manager can be used to
refresh the list of connected instruments.

When using a LAN Ethernet connection, the instrument | P address can be manually entered
into the Connection Manager. To set the IP address:

Step 1. Ontheinstrument, press the Shift and System (8) hard keys.

Step 2. Select the System Options soft key and then the Ethernet Config soft key.

Step 3. Pressthe Type soft key to select either Manual or DHCP.

Step 4. If Manual is selected, use the soft keys or the Left/Right arrow keys to select the
field to be modified. Use the keypad, the Up/Down arrow keys or the rotary knob
to enter the | P address, Gateway, and Subnet. Press Enter to accept the changes, or
press the Esc key to return to normal operation without changing anything.

Step 5. If DHCP is selected, enter the | P address shown on the instrument as the Ethernet
address in the Connection Manager menu.

Step 6. Select the Connect button in the Connection Manager window to connect. The
message at the very bottom of the Connection Manager window will change to
Connected when communication is established.

Direct Ethernet Connection
When using a direct Ethernet connection, the instrument address must be set as follows:

Step 1. Ontheinstrument, press the Shift and System (8) hard keys.

Step 2. Select the System Options soft key and then the Ethernet Config soft key.

Step 3. Pressthe Type soft key to select Manual.

Step 4. Set the IP address to 10.0.0.2 using the soft keys or the Left/Right arrow keysto
select the field to be modified. Use the keypad, the Up/Down arrow keys or the
rotary knob to enter the input. Press Enter to accept the changes.

Step 5. Set the Subnet mask to 255.255.255.0 and press Enter.

Step 6. Onthe computer click Start, Settings, Control Panel.

Step 7. Double-click on Network Connections.

Step 8. Double-click on the Local Area connection to which the instrument is connected
and click on Properties.

Step 9. Inthe scroll box select Internet Protocol (TCP/IP).

Step 10.  Set the IP address to 10.0.0.1.

Step 11.  Set the submask to 255.255.255.0.

Step 12, Click OK or Close for each window that is open.

Step 13.  Reboot both the computer and the instrument.

After the connection is established, the message Connected to 10.0.0.2 will be displayed at
the bottom of the Connection Manager window.
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Along with the connection manager, the Master Software Suite menu will also be displayed.
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Figure 6-2. Master Software Suite Menu

Available selections on the Master Software Suite menu are the Measurement Editor, the
Antenna Editor, the Language Editor, and the Dat File Conversion tool. The following sec-
tions explain the use of each selection.



Measurement Editor

The Measurement Editor is used to view and analyze measurement traces downloaded from
the instrument or stored on the PC. The measurement display window can be configured
with windows for locally stored measurements, device measurements (measurementsin the
instrument), open measurements, and a measurement preview that can be sized and posi-
tioned as required. The push-pin icon at the top of each window can be used to lock that win-
dow in place. The size of the measurement display window can be maximized by closing all
the small windows on the | eft.

The Measurement Editor contains the following menus and sub-menus:

File
Open Measurement - Opens a measurement file that has been saved on the local computer.

Print - Opens the print dialog box. Select the options appropriate for the system to print the
selected measurement.

Save Measurement - Saves the currently open measurement.
Save Measurement As... - Saves the currently open measurement with a new file name.

Export Measurement... - Exports the measurement in the selected format, specifying the
destination and size. Notice that the size of the graphics file can be specified in millimeters,
inches or points. A point is 1/72 of an inch.
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Figure 6-3. Export Measurement Menu

Close - Closes the selected measurement file.

Exit - Exits the Measurement Editor.

View

Tool Bars - Allows selection of which tool barswill be visible on the display.

Sync

Upload to Device - Sends the currently selected measurement file to the instrument.
Window

Cascade - Cascades all open measurement display windows.

Tile Horizontal - Tiles all open measurement display windows horizontally.

Tile Vertical - Tiles all open measurement display windows vertically.
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Close All Traces - Closes all open measurement display windows.
Help
About - Provides current program information.

The Measurement Editor also provides the following buttons on toolbars, which can be
added or removed as desired. The location of the two button bars may be changed by left-
clicking the left edge of the bar and dragging the bar.

Open
Opens a measurement file that has been saved in the local computer.
Save

Saves the currently open measurement to the PC hard disk or other selected PC storage
device (floppy disk drive, etc.).

Print
Opens the print dialog box.

Mouse Function

Within a measurement, the mouse can be used to zoom in on a portion of the measurement,
adjust markers and limit lines, or to drag atrace from one window to another. Select the
mouse function by clicking on Mouse Function at the top of the display and highlighting
either Zoom/Marker/Limit or Trace Overlay.

Zoom/Marker/Limit

Zoom

To zoom in on a portion of a measurement, position the mouse cursor so as to draw a box
over the areato be expanded. Press the left mouse button and drag the mouse to the right to
cover the area. When the mouse button is released, the display zoomsin so that the fre-
guency range fills the horizontal axis, and the amplitude is auto-scaled so that the entire
amplitude range of the selected frequency range can be seen

To return to viewing the entire measurement, click on the Undo Zoom button at the top of
the display, or click the right mouse button and select Undo Zoom.

Plot Properties

The measurement title can be changed to reflect the site name or other descriptive informa-
tion. Thereis no built-in limit to the length of the title. The character size for thetitleis
reduced if the title becomes longer than the width of the display area. To maintain a char-
acter sizethat is readable, a practical limit for the title length is about 170 characters.

Marker

To turn on or off or adjust markers, select the Marker Edit button at the top of the display, or
left-click on the marker table below the measurement display. The marker table may be
made visible or hidden by right clicking in the measurement window and selecting Display
Marker. Clicking on any reference or delta marker state within the table will toggle the
state of that marker.

Select the marker and use the checkboxes to turn the reference marker and delta markers
on or off, and enter the reference frequency and delta frequency. A market can also be
dragged on screen using the mouse.

Limit Edit

The Limit Edit box can be used to set upper and lower limit lines. Select Add New Point
and enter the Frequency and Amplitude. There can be up to 40 inflection pointsin each
limit line. The upper and lower limit lines may have different numbers of points and the



points may be at different frequencies. The Display Limit Labels check box will show or
hide the frequency and amplitude for each deflection point on the measurement display.

To edit alimit point, select the point in the limit table and click on Edit Point. Typein the
new frequency and magnitude val ues and click OK. The new frequency must be between
the adjacent inflection points, or the actual frequency that results from the edit will be the
frequency of the closest measurement point that meets this requirement. To move an
inflection point past an adjacent inflection point, delete the point that is no longer needed
and add a new point where it is needed. To delete an inflection point, single-click on the
table listing to be deleted and click on Delete Point.

Trace Overlay

With the mouse in Trace Overlay mode, and two or more traces open, use the left mouse
button to drag a trace from one window to another. To undo the trace overlay, select the
Undo Trace Overlay button at the top of the display. Up to five plots can be overlaid.

Undo Zoom

Select this button to return to viewing the entire measurement after any number of zoom
operations.

Undo Trace Overlay

Select this button to undo all trace overlays.

Marker Edit

Select this button to turn on or off or adjust markers when a measurement is displayed.
Add or Remove Buttons

At theright of each row of buttons, there isasmall down arrow. Clicking on this arrow
brings up the Add or Remove Buttons menu. Add or remove the checkmark from each button
to select which buttons will be visible.

Measurement Organization
M easurements are organized into three groups by Master Software Tools:

e Localy Stored Measurements
«  Device Measurements (Measurements in the Instrument)
¢ Open Measurements

Shown at the bottom of the measurements list area are three buttons that are used to select
which of these three choices will be shown in the measurements list.

Measurements stored in the instrument are sorted by name in aphabetical order. These mea-
surements can be opened by either double-clicking on the measurement name or by dragging
the name into the display area.

Locally stored measurements may be sorted in alphabetical order or reverse alphabetical
order by clicking on the box that says“Name” above the list of trace names. Preview thumb-
nails of stored measurements may be seen in the preview, which by default is below the mea-
surement list. Select a measurement to preview by doing asingle left mouse click on one of
the measurement names.

There are panes that show measurement information, such as the instrument settings that
were used to make the measurement. A data box appears below the measurement if one of
the one-button measurements was active at the time the measurement was saved.
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Antenna Editor

6-8

The antenna editor allows creation and editing of custom antennafactor filesfor use with the
instrument. The files are created with the Antenna Editor function of Master Software Tools,
then uploaded to the instrument, where they become available on the antennalist.

Antenna Factors

The Antenna Factor (AF) isacommon parameter of antennas used in the calculation of field
strength during radiated emissions measurements, and relates the value of the incident elec-
tric or electromagnetic field to the voltage at the output of the antenna. For an electric field
antenna, thisis expressed as:

E

AF:\—/_i

Where:

AF = Antenna Factor, m/1

E = Electric field in Volts per meter

Vi = Voltage at the antenna terminals in Volts
It also can be shown that in a 50 ohm system:

_ 913
(AJ/Gr)

Where:

G, = the gain of the receiving antennaiin dB

A = wave length in meters

Antennas used for radiated emissions testing are individually calibrated (the antenna factors
can be measured directly) at al appropriate distances. The calibrations produce val ues that
are defined as the “ equivalent free space antennafactor.” The calibration procedure corrects
for the presence of the reflection of the antennain the ground plane, giving the value that
would be measured if the antennawere in “free space.”

Creating a New Antenna Factor File
To create a new antenna factor file:

Step 1. Open Master Software Tools and select Antenna Editor from the Master Software
Suite window.

Step 2. From the File menu, select New Antenna File. This opens a blank spreadsheet into
which the frequency and gain characteristics of the antenna can be entered.

Step 3. From the View menu, select either Antenna Factor (dB) or Antenna Gain (dBi)
depending upon the data available from the antenna manufacturer.

Step 4. From the Edit menu, select Add Antenna and enter a name for the antenna. This
name will be shown in thelist of antennas in the instrument.

Step 5. From the Edit menu, select Insert Point (or use the keyboard shortcut Con-
trol+Insert) to add a frequency point to the table.

Step 6. Fill in the frequency and corresponding antenna factor in dB or gain in dBi,
depending on the value chosen in Step 3.

Step 7. Continue using the Edit/Insert Point dialog until al data points have been entered.
The only limitation on the number of data pointsisthe memory to store them.

Step 8. Savethe antennafile by selecting Save Antenna File from the File menu and pro-
viding a name and location to save the file to alocal or networked disk drive.



Editing an Existing Antenna Factor File
To edit an existing antenna factor file:

Step 1.  From the File menu, select Open Antenna File.

NOTE: If thefile exist only in the instrument, download the file to the PC and
then openit.

Step 2. If theantennagain in dBi is known, then frequency and gain can be entered and
the antenna factor is automatically cal culated when the view button is pressed and
Antenna Factor is selected.

Step 3. From the File menu, select Save Antenna File to save the antennadatato alocal or
networked disk drive.

Uploading Antenna Factor Files
To upload antenna information from Master Software Tools to the instrument:

NOTE: All available antennas are transferred to the instrument at the same time.
To modify only asingle antennain the instrument, first download the current
antennas, then modify the appropriate antenna, then re-upload the antenna data to
the instrument.

Step 1. Connect the PC to the instrument using a USB cable or LAN connection.
Step 2. From the Sync menu, select Upload Antenna File.
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Language Editor

The Language Editor allows for modification of the languages already in the instrument
(except English) and also provides the ahility to add two custom languages to the instrument.

NOTE: Special fonts for some languages must be installed on the system in order
to edit those languages. Please contact your font vendor for specifics.

Modifying or Defining a Language

The standard language files provided in the instrument may be modified, except for the
default English file. In addition, there are two Custom files, in English, that may be com-
pletely rewritten in another language if desired.

For most entries, there is alimit on message length due to the need to fit the message on a
soft key or in a message box. The fonts used for the onscreen messages are proportional,
meaning different characters can take different amounts of space. Some creativity may be
necessary to fit the words into the alloted space. |deally, the customized language message
should not take up significantly more space than the English equivalent.

Always test the customized language by uploading it into the instrument and reviewing the
menus to be sure the key labels fit in the available space and are fully discernible.

To modify an existing language, or to add a Custom language:

Step 1. Establish a connection between the instrument and the PC.

Step 2. From the Anritsu Master Software Suite menu, select the Language Editor.

Step 3. Fromthe Sync menu in the Language Editor, select either Retrieve and Open Sys-
tem Language File or Retrieve and Open Spectrum Analyzer Language File.
Because the file contains eight standard and two custom languages, retrieval may
take 10 to 15 seconds or longer. The Language Editor screen with a language file
loaded is shown in Figure 6-3.

NOTE: If the language file to be edited has previously been retrieved and saved
on the PC, select Open Local Language File from the Language Editor File menu.
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Figure 6-4. Language Editor Screen with a Language File L oaded

Step 4. With the language file loaded, select the language to be modified by clicking on

the plus sign to the left of the language name. The file tree expands to show the
three groups of labels available for editing.

NOTE: Some languages require special fonts be installed on the PC. Please con-
tact your local font vendor and install such fonts as needed.
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Step 5. Select the group of labelsto be edited by clicking on the plus sign to the left of the

group name. Figure 6-x shows the groups and group labels under the Italian lan-
guage Parameter Name section, for example.
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Figure 6-5. Language Editor Screen with Groups and Group Labels

Step 6. Use the mouse or the keyboard up and down arrow keys to navigate through the

list of words and phrases and edit the existing text, or enter new text, in the white
text box. The right mouse button brings up a menu of editing options. When edit-
ing is complete, select the Enter button.

Step 7.  Savethe modified language file locally and then upload it into the instrument.

NOTE: The files should be saved as spa.znc for the spectrum analyzer language
file, and system.znc for the system language file, before uploading to the instru-
ment.
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Dat Conversion Utility

This utility is used to convert saved spectrum analyzer traces (.dat files) from an Anritsu
MS2711D, MS2711B, MT8212A, S332D, S332C, or S114C to the format used by Master
Software Tools. This conversion isaone-way process as thereis no equivalent utility to con-
vert newer tracesto the older format. Thetracefilesin the old format are not del eted, and the
new format uses a different file name extension, .spainstead of .dat. If necessary the old
traces can still be used directly with the Handheld Software Tool s program.

To do the conversion:

Stepl.  Start the Measurement Conversion Utility from the Master Software Suite menu.

Step 2. Inthe Source area at the top area of the window, navigate to the directory that con-
tains the traces to be converted.

Step 3. Inthe Dedtination area, select the directory into which the converted traces are to
be placed.

Step 4. Select the Conflicting Filenames option to be used — to keep existing, overwrite,
prompt for a decision or skip the conversion of the file for which thereis a con-
flict.

Step 5. Select the measurement or measurements to be converted.

Step 6. Click the Convert File button. Note that the new traces appear in the destination
window.

NOTE: Before the conversion, select View to preview the filein the new format if
desired.

Remote Access Tools

This program is a separate application from the Master Software Tool s suite. Before running
this application, be sure that Master Software Tools and Master Code L oader are not run-
ning. If Master Software Tools or Master Code L oader are running, the program will prompt
the user to close them before proceding.

With Remote Access Tools, the Spectrum Master can be remotely controlled through the
USB port or aLAN connection. The Remote Access Tools software runs on a PC under
Windows XP or Window 2000 only. Start Remote Access Tools by clicking on the desktop
shortcut that was installed when Master Software Toolswasinstalled, or by clicking on Start,
then Anritsu and then Remote Access Tools.

When Remote Access Tools is started, adialog box appears that has three choices.
*  Connect to theinstrument viaa LAN connection.
*  Connect to the instrument via the USB interface.
e Operatein Demo mode.

In the first two modes, once a connection to the instrument has been successfully made, the
information on the computer screen mirrorswhat is on the screen of the instrument. In Demo
mode, the on-screen information is simulated with a simulated signal at 2 GHz.

NOTE: When using a direct Ethernet connection with a crossover cable, select
Ethernet and fill in the | P address of 10.0.0.2.

The instrument is controlled by using the mouse to press the buttons on the on-screen repre-
sentation of the instrument.

All keypad buttons, hard keys, and soft keys can be operated remotely, except for the On/Off
button and the Rotary Knob.

6-13



Master Code Loader

This program is a separate application from the Master Software Tool s suite. Before running
this application, be sure that neither Master Software Tools or Remote Access Tools are run-
ning. If Master Software Tools or Remote Access Toals are running, the program will
prompt the user to close them before proceding.

The Master Code Loader is used to update the firmware in the instrument. Start Master Code
L oader by clicking on the desktop shortcut that was installed when Master Software Tools
was installed, or by clicking on Start, then Anritsu and then Master Code Loader.

If using the Ethernet connection, enter the | P address of the instrument to be updated or
select the correct instrument from the search list.

NOTE: Always connect the Ethernet cable to the instrument before turning the
instrument on. If the instrument is already on, turn it off, then back on to recognize
the Ethernet connection.

When using an Ethernet connection and there is more than one instrument on the
network, always verify that the |P address selected is the IP address of the correct
instrument to be updated. To verify the IP address, press the Shift and System (8)
keys on the instrument, select the System Options soft key and then the Ethernet
Config soft key to view the IP address.

If using the USB connection, connect the instrument to the computer using the USB cable
supplied with the instrument.

NOTE: The USB connection can be made with the instrument on or off. If the
instrument is on, the USB connection will be immediately recognized.

After specifying which instrument to update, click on the Target Version button to query the
instrument.

If the version number of the target instrument islower than the latest version, the instrument
version number will be displayed in color to highlight the fact that an update is available.

To update the application package, click on the Load Now button. As new filesareinstalled
in the instrument, the name of the fileis shown at the bottom of the Code Loader screen.
Restart the instrument to begin using the new firmware.

To update the Operating System:

Step 7.  Ready the instrument for the update by pressing Shift, System.

Step 8. Press System Options, Reset

Step 9. Press either the “Update OS Via Ethernet” or “Update OS Via USB” soft key
depending on how the instrument is connected to the computer.

Step 10.  Click on the “Load Now” button for the OS update.

Step 11.  Turn the instrument off and back on to complete the OS update after the Code
Loader has finished installing the update into the instrument.
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Appendix A
Signal Standards

Introduction

This chapter provides alist of the signal standards included in the Spectrum Master

MS2721A.

Standard

802.11A

802.11B

802.11DS

802.11FH

802.11G

AMPS EIA 553 Downlink

AMPS EIA 553 Uplink

C 450 P Downlink

C 450 P Uplink

C 450 SA Downlink

C 450 SA Uplink

CDMA China 1 Downlink

CDMA China 1 Uplink

CDMA China 2 Downlink

CDMA China 2 Uplink

CDMA Japan Downlink

CDMA Japan Uplink

CDMA Korea PCS Downlink
CDMA Korea PCS Uplink

CDMA US Cell Downlink

CDMA US Cell Uplink

CDMA US PCS Downlink

CDMA US PCS Uplink
CDMA2000 Class 0 Cell Downlink
CDMAZ2000 Class 0 Cell Uplink
CDMA2000 Class 0 Korea Cell Downlink
CDMAZ2000 Class 0 Korea Cell Uplink
CDMAZ2000 Class 1 PCS Downlink

CDMA2000 Class 1 PCS Uplink

CDMA2000 Class 2 TACS Downlink
CDMA2000 Class 2 TACS Uplink
CDMAZ2000 Class 3 JTACS Downlink
CDMAZ2000 Class 3 JTACS Uplink
CDMA2000 Class 4 Korea PCS Downlink
CDMAZ2000 Class 4 Korea PCS Uplink
CDMA2000 Class 5 NMT 450 20 Downlink
CDMAZ2000 Class 5 NMT 450 20 Uplink
CDMA2000 Class 5 NMT 450 25 Downlink
CDMAZ2000 Class 5 NMT 450 25 Uplink
CDMA2000 Class 6 IMT 2000 Downlink
CDMAZ2000 Class 6 IMT 2000 Uplink
CDMA2000 Class 7 700 MHz Cell Downlink
CDMAZ2000 Class 7 700 MHz Cell Uplink
DCS1800 Downlink

DCS1800 Uplink

Type

802.11
802.11
802.11
802.11
802.11
analog
analog

CDMA
CDMA
CDMA
CDMA
CDMA
CDMA

PCS

PCS

CDMA
CDMA

PCS

PCS

CDMA 2000
CDMA 2000
CDMA 2000
CDMA 2000
CDMA 2000
PCS

CDMA 2000
PCS

Where Used
World-wide
World-wide
World-wide
World-wide
World-wide
North America
North America

China
China
China
China
Japan
Japan
Korea
Korea
us
us
us
us

Korea
Korea

Europe
Europe
Japan
Japan
Korea
Korea

Notes
wireless LAN
wireless LAN
wireless LAN
wireless LAN
wireless LAN
Cellular
Cellular

Cellular
Cellular
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Where Used Notes
Includes EDGE
Includes EDGE
Includes EDGE
Includes EDGE
Includes EDGE
Includes EDGE

Japan Cellular

Japan Cellular

us Cellular

us Cellular

us Cellular

us Cellular

us Cellular

us Cellular
Cellular
Cellular
PCs
PCS

Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia
Eastern Europe & Scandinavia

Standard Type
Digital Multimedia Broadcasting

ETACS Downlink

ETACS Uplink

GSM 1800 Downlink

GSM 1800 Uplink

GSM 1900 Downlink

GSM 1900 Uplink

GSM 900 Downlink

GSM 900 Uplink

JTACS Downlink analog
JTACS Uplink analog
MATS E Downlink

MATS E Uplink

N AMPS IS 88L Downlink analog
N AMPS IS 88L Uplink analog
N AMPS IS 88M Downlink analog
N AMPS IS 88M Uplink analog
N AMPS IS 88U Downlink analog
N AMPS IS 88U Uplink analog
NADC I1S136 Cell Downlink analog
NADC 1S136 Cell Uplink analog
NADC IS136 PCS Downlink

NADC IS136 PCS Uplink

NMT 411 25 Downlink analog
NMT 411 25 Uplink analog
NMT 450 20 Downlink analog
NMT 450 20 Uplink analog
NMT 450 25 Downlink analog
NMT 450 25 Uplink analog
NMT 470 20 Downlink analog
NMT 470 20 Uplink analog
NMT 900 Downlink analog
NMT 900 Offset Downlink analog
NMT 900 Offset Uplink analog
NMT 900 Uplink analog
NTACS Downlink

NTACS Uplink

PCS1900 Downlink PCS
PCS1900 Uplink PCS
PDC 1500 JDC Downlink

PDC 1500 JDC Uplink

PDC 800 Analog Downlink

PDC 800 Analog Uplink

PHS Downlink

PHS Uplink

SMR 1500 Downlink analog
SMR 1500 Uplink analog
SMR 800 12 5 Downlink analog
SMR 800 12 5 Uplink analog
SMR 800 25 Downlink analog
SMR 800 25 Uplink analog
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USA

USA

USA

USA

USA

USA

Specialized Mobile
Radio (land mobile)
Specialized Mobile
Radio (land mobile)
Specialized Mobile
Radio (land mobile)
Specialized Mobile
Radio (land mobile)
Specialized Mobile
Radio (land mobile)
Specialized Mobile
Radio (land mobile)



Standard

TACS Downlink

TACS Uplink

UMTS WCDMA Downlink

UMTS WCDMA Region 2 Downlink
UMTS WCDMA Region 2 Uplink
UMTS WCDMA Uplink

Type Where Used
analog Europe
analog Europe

3G

3G

3G

3G

Notes
Cellular
Cellular
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A filter ..o 1-3

. frequency .................. 1-4
accessones center ............... 2-7,35
;?S;?:Id """""""" i; range .....oovinein.. 1-1, 3-4
ACPR ..o 310,55 ;teference """""""" 25
at ... 2-6
adapter .................... 1-2 <0 2.6
L2VOlt e 12 e 18
ACDC .............. 12,21 SIS
AM/FM .......... 3-10, 5-1, 5-13
AMPS . ... ... ... . 5-4 G
antenna . ................... 1-3 gateway ................ 2-4,6-3
caculations ............ 5-12 GMSK ... 5-4
editor .................. 6-8 GSM ... 5-3
factors.................. 6-8
attenuation .............. 31,42 H
B headset .................... 2-5
brightness .. ............... 3-15 |
C IMD ... 55
impedance . ................ 3-15
Ch .o 3-11, 5-1, 5-13 integration bandwidth . . . . . 3-9, 5-3
cable....................... 1-2 IPaddress .......... 2-4, 3-15, 6-3
calibration ................. 1-8
CDMA ... ... . 5-2 J
channel power ........... 3-9,5-2 .
compactflash ............... 33 IPEY 3-3,6-1
complactflash .............. 2-5
CONNECIOrS ................. 2-4 L
LAN ... 2-4
D language ............. 3-15, 6-10
detection.............. 3-13, 3-17 LCD o 1-1
DHCP ........... ... .. 2-4, 3-15 limit .. 3-5
dam ........ .. 3-6
E M
ESD ... 1-9 .
Ethernet .. .1-2, 2-4, 3-15, 6-2, 6-14 mantenance ................ 1-8
external reference .. ... ... ... 3-15 mar ker ..................... 3-7
NOISE ......vvviiiinnnn. 3-8
F mer:.]aobrle .................... 3-8
y
FDMA . ... ... ... ... .. .... 5-3 internal . ............ ... 3-3
FHSS ........ ... ... ...... 311 mode ................o..... 312
fieldstrength ........... 3-9,5-12

Index-1



O
occupied bandwidth ....... 3951
option

system ................ 3-15
oscillator .................. 311
P
power ......... ... ... 2-4
preamplifier ............. 3-2,4-3
preset .......... ... ... ..., 3-12
print ........ ... 3-4
R
RBW .................. 2-7,4-2
referencelevel .............. 31
remote ................... 6-13
resolution bandwidth . 3-2, 4-1, 5-11
RMS ..................... 3-17
S
servicecenters ............. 1-10
setup

recal ............... 33,312

SAVE ... 3-2,3-12
sgna standard .............. 2-7
SPAN .. 3-12
specifications

environmental ........... 1-7

performance ............. 1-4
SSB ... 5-13
Start ... 2-6
start frequency .............. 2-6
stopfrequency .............. 2-6
subnet ................. ..., 2-4
SWEEP ...t 3-13,4-2
systemoptions ............. 3-15

TDMA . ... 5-3
testpanel .................L. 2-4
trigger
external ......... 2-5, 2-8, 3-14
manual ................. 3-13
position ............ 2-8,3-14
TTL .o 2-8
U
units
display .................. 31
linear ................... 2-6
USB................ 1-2, 2-5, 6-2
V
VBW ......... ... .. ... 2-7,4-1
video bandwidth ............. 4-1
volume .............. 3-11, 3-16
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