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Chapter 1
General Informatﬁon

Introductlon

This chapter provides a description, performance specifications, optional accessories, pre-
ventive maintenance, and calibration requirements for the Site Master models $113B,

- $114B, S331B, and S332B. Throughout this manual, the term Site Master will refer to the
models 8113B S114B, S331B, and S332B.

Model Frequency Range

S113B 5 to 1260 MHz

Si14B 5 to 1200 MHz, 100 kHz to 1200 MFEz Spectrum Analysxs

S331B 25 to 3300 MHz

53328 . 25 to 3300 MHz, 100 kHz to 3000 MHBz Spectrum Analysis
Descri ptlo n

The Site Master isa hand held SWR]RL (standm g wave ratio/return loss), and Distance-To-
Fault (DTF) measurement instrument that includes a built-in synthesized signal source. All
models include a keypad to enter data and a liquad crystal display (L.CD) to provide graphic
indications of SWR or RL over the selected frevuency range and selected distance. The Site
‘Master is capable of up to 2.5 hours of continucyus operation from a fully charged
field-replaceable battery and can be operated from a 12.5 dc source. Built-in energy conser-
vation features can be used to extend battery life over an eight-hour work day.

The Site Master is designed for measuring SYWR, return loss, or cable insertion loss and Io-
cating faulty RF components in antenna systems. Power monitoring is available as an op-

- tion. Site Master models S114B and $332B ‘include spectrum analysis capability. The
displayed trace can be scaled or enhanced with frequency markers or a limit line. A menu
option provides for an audible “beep” when the limit value is exceeded. To permit use in
low-light environments, the L.CD can be ba ck lit using a front panel key. -

Standard Accessories

The Software Tools PC-based software pr'ogram provides a database record for storing
measurement data. Site Master Software " [oels can also convert the Site Master display to a
Microsoft Windows™ 95/98/NT workstat don graphic. Measurements stored in the Sife Mas-
ter internal memory can be downloaded t'o the PC using the included nuill-modem serial ca-
btle. Omnce stored, the graphic trace can bie displayed, scaled, or enhanced with markers and
limit lines. Historical graphs can be over laid with current data, and underlying data can be
exlracted and used in spreadsheets or fo*t' other analytical tasks.

The Slte Master Software Tools prograrn a.lso performs DTF (Distance To Fault) and Fault
Location. ,

i
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The following items . ~pplied with the basic hardware.
+  Soft Carrying Case
«  AC-DC Adapter
«  Automotive ngarette“ nghter 12 Volt DC Adapter, -

CDROM disk containi.ng the Software Tools program. This program contains Fault Lo- e

cation (DTF) and Sraiti & Chart functions ' ) -‘:‘-.':r - = .‘:
. Serial Interface Cable (1wl modem type) ' _ B
«  One year Warranty (incltdes battery, firmware, and software)
«  User's Gulde ’ ' ' :

Optlons

. Option 5 — Add RF Wattmetzr Power Monitor -
Optional Accessories

. Anritsu Precision N (m) Open/Short/Load, 42 dB, Part No. OSLNSOLF
_ = Anritsu Preéision N (f) Oper/Shexrt/Load, 42 dB, Part No. OSLNF50LF

. Anritsu Precision N (m) Short/Open, Part No, 22N50

Anritsa Precision N (f) Short/Opein, Part No. 22NFS0

. Site Master Precision N (m) Toad, 42 dB, Part No. SM/PL

. Site Master Precision N (f) Load, 42 dB, Part No. SM/PLNF

»  7/16 (m) Precision _Operi/Short/Load., Part No. 2000-767

- 7/16 (f) Precision Open/Short/Load, art No. 2000-768

. Adapter, Précision N (m) to N (zm), Pat No. 34NNS0A

. _ Adapter, Precision N (f) to N (f), Part No. 34NFNF50

. Adapter, 7/16 (£) to.N (), Past No. 51-0-90

. Adapter, /16 (5 to N (f), Part No. 510-91

«  Adapter, 7/16 (mj to N (m), Part No. 51.0-92

»  Adapter,7/ 16 (m) to N (f}, Part No. 51(} 3

. Adapter, 7/16 DIN (m) to 7/16 DIN (m), Part No. 510-96

+  Adapter, 7/16 DIN (f) to 7/16 DIN (), Part No. 510-97

- Armored Test Port Extension Cable, 1.5 fqaeter,' N (m) to
N (f), Part No. 15NNF50-1.5A

«  Armored Test Port Extension Cable, 3.0 mter, N (m) o
N (D), Part No. 15NNF50-3.0A

. Armored Test Port Extension Cable; 5.0 muter, N (m) to
N (@, PartNo 15NNF50-5.0A

«  Armored Test Port Extension Cable 1.5 mater, N (m) to
N (1), Part No. 15NN50-1.54 ;
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. Chapter I  Ueneral injformation

+  Armored Test Port Extension Cable, 3.0 meter, N (m) to
N (m), Part No. 15SNN50-3.0A

=  Armored Test Port Extension Cable, 5.0 meter, N {m) to
N (m), Part No. I15NN50-5.0A

»  Armored Test Port Extension Cable, 1.5 meter, N (m) to ' _ _ o]
7/16 DIN (f), Part No. 15NDF50-1.5A ' i

»  Armored Test Port Extension Cable, 1.5 meter, N {m) to
7716 DIN (m), Part No. 15ND50-1.5A '

* RF Detector 1 to 3000 MHz, N(in) input connector, 50 Ohms, Part No. 5 400-71N50
. Transfc Case for Site Master Part No. 760-2154. '

. Antenna SMA (£),50Q, 1 71 t0 1.88 GHz, Part No. 2000-1030

« Antenna SMA (f), 50 @, 1.85 to 1.99 GHz, P-arl: No. 2000-1031

. | Antetina SMA (), 50 Q, 2.4 to 2.5 GHz, Part No. 2000-1032 .

- Auteona SMA (D), 50 ©2, 806 to 869 MHz, Part No. 2000-1034

« Antenna SMA (f), 50 Q, 896 to 941 MHz, Parf No. 2000-1035

«  HP Deskjet 340 Printer, Part No. 2000-766

+  Serial-to-Parallel Converter Cable (use with the HP 340 Printer), Part No, 2000-753

' «  Seiko DPU-414 Thermal Prmter, Part No. 2000-754 (U.S8.) or
' 2000-761 (Europe)

« US Adapter (use with the DPU#I#Printer},
" Part No. 2000-1002 '

»  Europe Adapter (use with the DPU-414 Printer)
Part No. 2000-1003

_ = Battery Pack (use with the DPU-414 Printer)
Part No. 2000 1004 :

»  Serial Interface Cable (use with the DPU-414 Printer),
Part No, 2000-10012 -

- Thermal Paper (use with the DPU-411/DPU-414 Printer),
Part No. 2000-755

»  Rechargeable Batte_ry, NiMH
Part No. 633-27

»  Battery Charger, NiMH only
~ Part No. 2000-1029 -

Performance Speclflca’nons :

Performance sPemﬁcatlons are provided in Table 1- 1 on the followmg page.’



Table I-1.  Performance Specifications (1 of 2)

Specifications are valid when the unit is calibrated at ambient temperature after a 5 minute

WArMUP.

Descripiion
Site Masten:

$113B, S114B
$331B, 53328

Frequency Accuracy (RF Source Mode) .

Frequency Resolution
. 51138, 8114B
$331B, 83328

. SWR: |
Range
Resolution
Return Loss:.
Range
Resolution
_*Distance-To-Fault (DTF):
Range (in meters)
Resolution {in meters)
(Rectangular Windowing)

Wattmeter Power Monitor:
Range

Offset Range
Resoluiion

Test Port, Type N
= mmunity to Interfering signals
up to the level of: $113B, $114B
$331B, S332B
Maximum Input (Damage Level):
Test Port, Type N
RF Detector

Measurement Accuracy:

‘Valie
Frequency Range:-

5 fo 1200 MHz
25 10 3300 MHz

75 paris per milion @ 25°C*

10 kHz
100 kHz

1.00 o 65.00
0.01

0.00 t0-54.00dB

0.01dB

0 to (Resolution x dp}

(51090

AF oo - .
Where V is the relative propagation velocity of
the cable . - ' '
dp is the number of data. points {128, 2586,
512}.
AFis F2 -F1 {in Hz.)

—80.0t0 +80 dBm or
10.0 pW to 100.0 kW
0 %o +60.0 dB

01dBor

0.1 xW

50 Ohms

+10 dBm, reflection

-5 dBm, reflection -

+22 dBm
+20 dBm

Measurement accuracy depends on calibration components. Precision cafibration components

have a diractivity of 42 dB. -
Cable Insertion Loss:
Range.
Resolution
Spectrum Analyzer:

§114B
$332B

Frequency'Heference‘
Aging
Accuracy

0.00 to 54.00 dB
0.01dB
Frequency Range

100 kHz to 1200 MHz
100 kHz to 3000 MHz

+ ppmlyf
2 ppm
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Table 1-2.  Performance Specifications (2 of 2)

Frequency Span

S4B . 0 Hz (zero span) 100 kHz to 1200 MHz
53328 o : - 0-Hz (zero span) 100 kHz to 3000 MHz
Sweep Time - 0.5 sec.
Resolution Bandwidth : 10 kHz, 30 kHz, 100 kHz, 1 MHz ,+/- 20%
(-3 dB width) : . :
Video Bandwidth .
(Range —3 dB) 3 kHz, 10 kHz, 30 kHz and 300'kHz
SSB Phase Noise ' :
@ (1 GHz) 30 kHz offset =—74 dBo/Hz
Spurious Reépoﬁses . . -
Input Reiated ' - . =-45dBc
Spurious B L o
Residuat Responses - ' =—80dBm
Note: 10 kHz resolution bandwidth, mput termmated no attenuation.
Amphtude
Measurement Range o : —90 dBm to +20 ¢Bm
Dynamic Range B "= 60dB
Maximum Safe Input Level ‘ +20 dBm, maximum measurable safe input

+27 dBm, maximum damage
+27 dBm, peak pulse power

: +50 Vdc
Displayed Average Noise |
. Level Co , < —90 dBm (400 kHz span)
Display Range '
~ Log Scale = - . - 2 to 15 dB/div. In 1 dB sieps. Ten diViS[Ol“IS dis-
' ' , piayed
Frequency Response oo
RF input VSWR L 12,001
Resolution (Rei. Level) ) " 1.0dB
Total Level Accuracy _ +2.0dB
General - '
internal Memory: _
Trace Memory . ' 200 maximum
instrument config. ' 10 setup locations
RS-232 - - 9 pin D-sub, three wire serial
| Electromagnetic Compatibility Meets European commumty requirements for
CE marking
Power Supply:
Exiernal DC Input - +12.5 to0 +15 Vdc, 1100 mA max.
Temperature: ‘ ‘ -
Storage o —20°Cte75°C
Cperalion . 0°Ctob0°C
Weight: - - 1.82 kg (4.0 pounds)
Dimensions: ' _ 25.4x 17.8 x 6.1 cm
(10x 7 x 2.4 inches)
* &2 ppm/A°C from 25°C

** Fault location is accomplished by inverse Fourier Transformar:an of data taken with the Site Master. Resolution and

maximum range depend on the number of frequency data points, frequency sweep range and relative propagation veloc-
ity of the cable being tested. .
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Preventive Maintenance

Site Master preventive maintenance consists of cleaning the unit and inspecting and clean-
ing the RF connectors on the instrument and all accessories. :

Clean the Site Master with a soft, lint-free cloth dampened with water or water and a mild
cleaning solution. : . :

\

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

Clean the RF connectors and center pins with a cotton swab dampened with denatured alco-
hol. Visually inspect the connectors. The fingers of the N.(f) connectors and the pins of the

N {m) cennectors should be unbroken and upiform in appearance. If you are unsure whether
the connectors are good, gauge the connectors to confirm that the dimensions are correct.

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

1-6




Chapter L General information
Calibration

The Site Master is a field portable unit operating in the rigors of the test environment. An
Open-Short-Load (OSL) calibration should be performed prior to making a measurement in
the field. A built-in temperature sensor in the Site Master advises the user, via an icon lo-
cated on the right side of the LCD screen, that the internal temperature has exceeded a -

safety window,-and the user is advised to perform anorher OSL calibration in order to main- Wl
fain the inte gnty of the measurement. |

NOTES: |
For best calibration results—compensation for all measurement uncertain-
ties—ensure that the Open/ Short/L.oad is at the end of the test port or optional

extension cable; that is, at the same pomt that you will connect the antenna or
device fo be tested '

For best results, use & phase stable Test Port Extension Cab!e (sce Opnonal
Accessories). If you use a typical laboratory cable fo extend the Site Master test

~ port to the device under test, cable bending subsequent to the OSL cahbrat:on
will cause uncompénsated phase reflections inside the cable. Thus, cables
which are NOT phase stable ma y cause measurement errors that are more pro-
nounced as the test frequency :ncreases

For optzmum-cahbmrzon, Anritsu recommends using precision calibration componerits,

Annual Verification

Anritsu recommends an annual calibration and performance verification of the Site Master
- and the OSL calibration components by local Anritsu service centers. Anrjtsu service cen-
ters are listed in Table 1-2 on the following page. '

The Site Master. itself is self-calibrating, meaning that there are no field-adjustable compo-
nents. However, the OSL calibration components are crucial to the integrity of the calibra-
tion and therefore, must be verified periodically to ensure performance conformlty This is

especially important is the OSL calibration components have been accidentally dropped or
over-torqued. .




Table 1-2.  Anritsu Service Centers

UNITED STATES CHINA KOREA
ANRITSU COMPANY . ANRITSU BEUING SERVICE CENTER  ANRITSU CORPORATION LTD.
85 Jarvis Drive Baijing Fortune Building . #901 Daeo Bldg. 26-5
Morgan Hill, CA 85037-2809 416W, 5 Dong San Huan Bei Ly Yeoida Dong, Youngdeungpo
Telephone: (408) 776-8300, - Chaoyang gu . . Seoul Karea 150 010
{-800-ANRITSU - Beifing 100004, China Telephone: 02-782-7156
FAX: 408-776-1744 Telephone: 011065909237 . FAX: 02-782-4590
‘ I ' : FAX: 011065909236 ) SINGAPORE
ANRITSU COMPANY FRANGCE . ANRITSU {SINGAPORE) PTE LTD
30 New Maple Ave,, Unit 305 ANRITSU S.A : 3 Shenton Way #24-03
Pine Brook, NJ q7058 9 Avenue du Quebec : Shenton House
Telephone: (201} 227-8299, ~ Zone de Courtaboeuf . Singapors 0106
. 1-800-ANRITSU 91951 Les Ulis Cedex ' Telephone: 022-65-206
! FAX: 201-675-0092 Telephone: 016-44-66-546 FAX: 022-65-207
- FAX:016-44-61-085 : SOUTH AFRICA
ANRITSU COMPANY ‘
1185 E. Collins Rivd GERMANY - ETESCSA
. ANRITSU GmbH . 12 Surrey Square Ctfice Park
Richardson, TX 75081 Gratenberger Aliee §4-56 ' 330 Surrey Avenue
Telephone: 1-800-ANRITSL ' D-40237 Dusseldorf, Germany Ferndale, Randburt, 2194
FAX: 9726711877 . Telephone: 0211-96 8550 Souith Africa
AUSTRALIA . FAX:0211-96 85555 . ~ Telephone:01-11-787-7200
ANRITSU PTY. LTD. o Fax: 01-11-767-0446
Unit 3, 170 Eoster Road INDIA -
' ‘ MEERA AGENCIES (P) LTD SWEDEN
Mt. Wa?erley, VIC 3149 A-23 Hauz Khas : ANRiTSU_ AB
Austraia New Dethi 110 616 Botvid Center
Telephone: 03-9558-8177 Telephone: 011-685-3959 51585
Fax: 03-6558-8255 FAX: 011-686-6720 Stackholm, Sweden
BRAZIL : . ISRAEL _ . Telephone: (08) 534-717-00
_ ANSITSU ELECTRCONICA LTDA. TEGH-GENT, LTD FAX: (08) 534-717-30 ‘
Praia de Botafogo 440, Safa 2401 Haarad St. No. 7, Ramat Haahaya) TAIWAN
CEP 22250-040,Ric de Janeiro,AJ, TeLAviv 89701 _ ANRITSU GO, LTD.
Bras! Telephone: (03) 64:78-563 © BF No. 96, Section 3
Telephone: 021-28-68-141 FAX: {03) 64-78-334 ) ’ Ghien Kuo N. Road
Fax: 021-53-71-456 ALY ' Taipei, Tatwan, R.O.G.
CANADA _ ANRITSU Sp.A Teleptone: (82) 515-6050
ANRITSU INSTRUMENTS LTD. Rome Offic ] ) EAX: (02) 509-5519
215 Stafford Road, Unt 102 Via E. Vitorini, 120 ©* UNITED KINGDOM
Nepean, Ontario K2H 9C1 00144 Roma EUR " ANRITSU LTD.
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‘Chapter 2
Getting Started
Introduction

The Nickel Metal Hydnde mrMH) Battery suppiied with the Site Master is shipped in a
discharged state. Before using the Site Master, the internal battery must first be charged for

_three hours, either in the Site Master or in the optional battery charger (Anritsu part num-
ber: 2000- 1029) :

Chargmg a New Battery

New battenes-normally require three to five ch'arge and discharge cycles before attaining’
- maximum performance. The NiMH battery supplied with the Site Master has already com-

pleted three charge and discharge cycles at the factory and full battery performance should
be realized after your first charge. ‘

Charging the Battery in the Site Master
The battery can be charged while still installed in the Site Master.
Step 1. Turn the Site Master off.

Step 2. Connect the AC-DC adapter (Anntsu part number: 40—1 15) to the Site Master
charging port

Step 3. Connect the AC adapter to a 120 VAC or 240 VAC power source as appropnate
' for your apphcatron

The green external power indicator on the Site Master will illuminate, indicating

- the presence of external DC power and the battery will begin charging. The indi-
cator will remain Hit as long as the battery is charging. Once the battery is fully
charged, the battery indicator will turn off. If the battery farls to charge, contact
your nearest Anntsu service center

Chargmg the Battery in the Optlonal Charger |
Up to two batteries can be charged simultaneously in the optional battery charger.

Step 1. Remove the NiMH battery from your Site Master and place it 111 the optional
’ .. charger (Anritsu part nunber: 2000 1029} -

Step 2. Connect the lead from the AC-DC adapter to the charger.

Step 3. Connect the AC-DC adapter to a 120 VAC or 240 VAC POWET source as appro-
- priate for your applrcatlon

Each battery holder in the optional charger has an LED charging status indicator. The LED
. color changes as the battery is charged:
Red indicates the battery is charging
- Green indicates the battery is fully charged
Yellow indicates the battery is in a waiting state (sec below).
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A yellow light may occur because the battery became too warm during the charge cycle.
The charger will allow the battery to cool off before continuing the charge. A yellow light
may also indicate that the charger is alternating charge to each of the two batteries.

A blinking red light indicates less than 13 VDCis being supplied to the charger stand.
Check that the comrect AC charger adapter is connected to the charger stand.

If a battery fails to charge, contact your nearest Anritsu Service Center.

You can charge the battery anytime. However, NIMH battery will last longer and perform
“better if allowed to completely discharge before recharging. For maximum battery life, it is
recommended that the NiMIH battery be completely discharged and recharged once every
three months. Co =

Battéry Charge Indicator

‘When the AC-DC a&apter is unplugged from the Site Master, the battery indicator symbol
will be continuously displayed at the top left corner of the Site Master display (Figure 2-1).

Battery Indicator

REFLVL 00 Bm REW AWMz -MEW.BOOME . M1 ]
T - 7 7 .

RO EV

M3z -10 dBm, 900.080 MHz TooE

Figure2-1.  Site Master Battery Indicator

A totally black bar indicates a fully charged battery. When LOW BATT replaces the bat-
tery indicator bar at the top left corner, a couple of minutes of measurement time remains. If
a flashing LOW BATT is accompanied by an audio beep at the end of each trace, the bat-
tery has approximately one minute of useable time remaining.

Once all the power has drained from the battery, the Site Master display will fade. At this
point, your Site Master will switch itself off and the battery will need to be recharged.
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Discharging the NiMH Battéry

The NiMH battery will last lbnge} and perform better if allowed to completely discharge
before recharging. For maximum battery life, it is recommended that the NiMH battery be
completely discharged and recharged once every three months.

To discharge the battéry, leave the Site Master switched on until the battery is drained. The
Site Master will display a LOW BATT message and an audio warning when the battery be-
gins to run low. Allow the battery to fully discharge until the Site Master switches itself off.

NOTE

Do not attempt to drscharge the battery by any other means. Never short-circuit
the battery terminals.

Battery Life

It is normatl for NiMH batteries to self-discharge during storage. To minimize battery dis-
charge during storage, it is recommended that the battery be removed from the Site Master
if the Site Master is not to be usad for a long period of time.

Itis normal for NiMEL battery to degrade to 80% of original capacity after 12 months of
" continuous use.

- The battery can be charged and discharged 300 to 500 times, but it will even;cually wear out.
The battery may need to be replaced when the operating time between charging is notice-
ably shorter than normal.

Important Battery Information -

'+ With a new NiMH battery, full performance is achieved after three to five complete
charge and discharge cycles.

. Use only Annt;u approved battery packs.
«  Recharge the baﬁew only in the Site Master or in an Anritsu approved charger.
. Wheﬁ the Site Master or the charger i,s.no't in use, disconnect it from the power source.
« Do not charge Battérieé for longer than 24 hours; ovércﬁarging may shorten battery life.
»  Ifleft unused a fully charged battéry will discharge itself over time. |

»  Discharge an NiMH battery from time to time to improve battery performance and bat-
terylife.

«  The battery can be charged and discharged hundreds of times, but it will eventually wear
out..

« The battery may need to be replaced when the operatmg time between chargmg is notice-
ably shorter than nonnal

« Do not short-circuit the battery terminals.
+ Do not drop, mutilate or attempt to disassembie the battery.
«  Never use a damaged or worn out charger or battery.

. A.lways‘use the .battery for its intended purpose oﬁly.
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«  Temperature extremes will affect the ability of the battery to charge: allow the battery to
cool down or warm up as necessary before use or charging.

«  Storing the battery in extreme hot or cold places will reduce the capac1ty and lifetime of
the battery.

. Donot dispose of batteries in a fire!

.. Batteries must be recycled or disposed of properly. Do not place batteries in garbage.




Chapter
Functions and Operatlons

Introduction

This chapter provides a brief overview of the Site Master functions and operations, provid-
ing the user with a starting point for making basic measurements. For more detailed infor-
mation, refer to Chapter 4, Measurements and Chapter 5, Software Tools.

The Site Master is designed specifically for field environments and applications requiring
mobility. As such, it is a lightweight, handheld, battery operated unit which can be easily
carried to any location, and is capabie,of up to 2.5 hours of continuous operation from 2
fully charged battery. Built-in energ'_-‘;}"ccmservation features allow battery life to be extended
over an eight-hpur workday. The Site Master can also be powered by a 12.5 Vdc external
source. The external source can be either the Anritsu AC-DC Adapter (P/N 40-115) or 12.5
Vde Automotive Cigarette Lighter Adapter (P/N 806-62). Both items are standard accesso-
ries. : ‘ ‘

Front Panel Overview

The Site Master menu-driven nser interface is easy to use and requires little training. Mode,
Frequency, Amplitude and Sweep function keys are located just below the display and are
.easily configured for optimum measurements. Selection of one of these keys bringsup a
function-specific menu on the right hand side of the display. The softkeys adjacent to the
display provide access to the various menu items (See Figure 3-1).

= A A=

/ (/mritsud Sife Mastesr 53328)
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| i
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= _f_lL
\J " L/
. { mooe || MFREwmsﬂ] [ aspurruns! i sweer ]
~ s

Figare 3-1. Site Master Soft Keys
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Test Corinector Panel

The connectors and indicators Tocated on the tes s panel are listed and described below.

12.5-15VDC -~ 125 to 15 Vdc @ 1100 mA input to ; power the unit or for battery charging.

(1100 mA) |
[WARNING:|

Wheh using the AC-DC Adapter, always use al three-wire power cable connected
to a three-wire power line outlet. If power is su. pplied without grounding the equip-
ment in this manner, there is a risk of receiving 1 a severe or fatal electric shock. |

Battery INuminates when the battery is being «zharged. The indicator automatically shuts
Charging off when the battery is fully charged. ,
External " {{lurninates when the Site Master is be''ng powered by the external charging unit.
Power SR S ' N
: e

: 7 . .
Serial RS232 DBY interface to a COM port ¢ 2 a personal computer (for use with the
Interface * Anritsu Software Tools program) orto 2 supported printer. '

- RF Qut RF output, 50 Q impedance, for reflecition measurements.

RF In RE input for spectrum analysis measure ‘ments.

RF Detector  RF detector input for the Power Monito 1.
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Keypad Controls

This section contains an alphabetical listing of the Site Master front panel keypad controls
along with a.brief description of each. More detailed descriptions of the major function

keys follow. P
Voo Turns the liquid crystal display (LCD) back-lighting ON or OFF. {Leaving back B
*Q" hcrhtmg off conserves battery power.) .

O LCD Contrast adjust. Use the Up[Down arrow key and- ENTER to adjust the dlS—
' play contrast. o

 AMPLITUDE Displays the gmplimde or scale menu of the current operating mode.

NOTE: : ‘
The AMPLITUDE and LIMIT keys are functionally. identical.

_AUTO  Antomatically scales the display for optimum resclution.
SCALE . : '
'ENTER Implements certain memn and key selections.
ESCAPE Exits the present operatnon or clears the d1sP1ay If a parameter is being edited,
CLEAR * pressing this key will clear the value currently being entered and restore the last

valid eniry. Pressing this key again will close the parameter. During normal
sweeping, pressing this key will move up one menu level.

FREQ/DIST Displays the Frequency or Distance menu depending on-the measurement mode.

LIMIT Displays the amplitude or scale menu of the current 6peraﬁng mode.
MARKER Displays the ﬁlar}cer mein of th'e curfent operating mode.
MODE Opens the mode selection box (below). Use the Up/Down arrow key to select a

mode. Press the ENTER key to implement.

MEASUREMENT MODE
| FREQ 'SWR
" RETURN LOSS -
" CABLE LOSS - ONE PORT
DTF- SWR S
RETURN LOSS
POWER MONITOR _
. SPECTRUM ANALYZER

Figure 3-2. Mode Selection Box -
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ON
OFF
PRINT

RECALL
DISPLAY

RECALL
SETUP

RUN
HOLD

SAVE
DISPLAY

SAVE
SETUP

START .
CAL

Turms the Site Master-on or off. When turned on, the system state at the last

turn-off is restored. If the ESCAPE/CLEAR key is held down, the factory preset
state is restored. o

Prints the current display to the selected printer via the RS232 serial port.

Recalls a previously saved trace from memory. When the key is pressed, a Re-
call Trace selection box appears on the display. Select a trace using the
Up/Down arrow key and press the ENTER key to implement.

To erase a saved trace, highlight the trace and select the DELETE TRACE
softkey. To erase all saved traces, select the DELETE ALL TRACES softkey.

Recalls a previously saved Setup from memory location 1 t_hrough 10. When the
key is pressed, a RECALL SETUP selection box appears on the display. Select a

setup using the Up/Down arrow key and press the ENTER key to implement.

Setup 0 recalls the factory preset state.

" When in the Hold mode, this key starts the Site Master sweeping and provides a

Single Sweep Mode trigger; when in the Run mode, it pauses the sweep. When
in the Hold mode, the hold symbol (page 3-21) appears on the LCD. Hold mode
consérves battery pawer. -

Saves up'to 200 displayed traces to pon-volatile memory. When the key is
pressed, TRACE NAME: appears in the lower left of the display. Save the dis-
play.with up to 16 alphanumeric characters for that trace name and press the
ENTER key to implement. '

Saves the current system setup to 1 of 10 internal non-volatile memory loca-.
tions. When the key is pressed, a SAVE SETUP selection box appears on the dis-
play. Use the Up/Down arrow key to select a setup and press the ENTER key to
implement. ' ‘

Starts the éalibraﬁon n S‘WR, Return Loss, Cable Loss, or DTFE measurement
modes (not available in Spectrum Analyzer mode). Follow the text in the lower
left message area that instructs you to do the following:

G CONNECT OPEN TO RF out PORT, Press ‘ENT‘ER
The Site Master then measures the calibration “open” that you must attach to
the end of the test port or transmission line. g

O CONNECT SHORT TO RF out PORT, Press ENTER
The Site Master then measures the calibration “short” that you must attach to
the end of the test port or transmission line. -

O CONNECT TERMINATION TO RF out PORT, Press ENTER
The Site Master then measures the 50Q termination (load) that you must at-
tach to the end of the test port or transmission line.

NOTE: = |

The combined measurements of an open, a short, and a known-impedance
Joad normalizes the measurement system to account for uncertainties intro-
duced by measurement-systeim components (e.g., cables, connectors, etc.).

3-4
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SWEEP Displays the Sweep function soft key menu for the current operating mode.
- 8YS o Displays the Systém menu softkey selections.
Up/Down Increments or decrements a paraméter value or chooses an itern from a list -
Arrow Key which can then be selected with the ENTER key. =
NOTE:

At turn on, before any other keys are pressed, the Up/Down arrow key may be
used to adjust disglay contrast.

me
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Soft Keys

Each keypad key opens a set of soft key selections. Each of the soft ‘keys has a correspond-
ing soft key 1abel area on the display. The label identifies the function of the soft key for the

current Mode selection. :

NOTE: _ o
The AMPLITUDE and LIMIT keys are functionally identical.

Figures 3-3 thi'ough 3-6.show the soft key 1abels for each Mode selection.

MODE=FREQ: | FREQ/DIST | [ AMPLITUDE | {_ SWEEP |

SOFTKEYS: Et 1 ToP ;zisﬂow- _1
| summl SNGLE|
J 1i0
LIIT TRACE
oNjOFF| MATH | . | o0
LIMIT
L\ EDIT 517
LT
BEEP ]
Figure 3-3.  Frequency Mode Soft Key Labels
MODE=POWER MCNITOR:

SOFTKEYS: | unTS

REL |

OFFSET

ZERO

Figure 3-4.  Power Monitor Mode Soft Key Labels

3-6
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MODE=DTF: | FREQDIST | { AMPLITUDE | [ SWEEP |

R - : RESOLU-
v . SOFTKEYS: .| p1 To RESK
' ‘ 5
- SINGLE E
p2 1 BOTTOM ) SWEEP i
; umit | TRACE L.
.| DTF AID ~ |oNlOFF]  © | MATH
LT
EDIT -
LIMIT.
BEEP
MORE -
LOSS
PROP
VEL
CABLE
WINDOW
BACK

Figure 3-5.  Distance to Fault Mode Soft Key Labels
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MODE=SPECTRUM ANALYZER: | FREQUDIST (AwpLiupE ] (__Sweep |

SOFTKEYS: CENTER] i RBW
 sPAN —-' SCALE VBW
' - ) ' LINIT MAX
START | ; ON/OFF | HOLD
| FULL , =
LIMIT - CONT/
sTOP . EDIT | - SINGLE| -
ZERO ‘ .
] CC
BW '

i
E———)
L
e

Figure 3-6. Specﬁ*um Analyzer Mode Soft Key Labels
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FREQ/ DIST

Frequency
“Menu

Distance -
Menu -

Distance
Sub-Menu

- Displays the frequency .or distance menu debendin:g on the measurement mode.

Provides for setting sweep frequency end points when FREQ mode is selected.
Selected frequency values may be changed using the keypad or Up/Down arrow

 key.

a F1— Opens the F1 parameter for data entry. This is the start value for the
frequency sweep. Press ENTER when data entry is complete.

O F2 — Opens the F2 parameter for data entry. This is the stop value for the
frequency sweep Press ENTER when data entry is complete.

' Prov1des for settmg D1stance to Fault parameters when a DTF mode is selected.

Choosing DIST causes the soft keys, below, to be dlsplayed and the correspond-
ing values to be shown in the message area. Selected distance values may be
changed using the keypad or Up/Down arrow key.

- 3 D1— Opens the start distance (D'1) pafameter for data entry. This is the start

value for the distance range. Press ENTER when data entry is complete.

0 D2 — Opens the end distance (D2) parameter for data entry. This is the end
value for the distance range. Press ENTER when data entry is complete.

. O DTF AID — Provides interactive help to optimize DTF set up parameters.
You will be prompted for system parameter values of maXimum distance, fre- -

quency span, and propagation velocity.

O MORE — Selects the Distance Sub-Menu, detailed below.

Provides for setting the cable loss and relative propagation velocity of the coax-

ial cable. Selected values may be changed using the Up/Down arrow key or key-
pad: -

O LOSS — Opens the Cable Loss parameter for data entry. Enter the Joss per
foot (or meter) for the type of transmission line being tested. Press ENTER
when data entry is complete. (Range is 0.000 to 5.000 dB/m)

0 PROP VEL (relative propagation velocity) — Opens the Propagation Veloc-
ity parameter for data entry. Enter the propagation velocity for the type of
transmission line being tested. Press ENTER when data entry is complete,
(Range 15 0.010 to 1.000) ‘

0 CABLE — Opens a common coa)ual cable folder and custom coaxial cable
folder. Select either folder and use the Up/Down arrow key and ENTER key
to make a selection. This feature provides a rapid means of setting both cable
loss and propagation velocity. (Refer to Appendix A for a listing of common
coaxial cables showing values for “Relative Propagation Velocity” and
“Nominal Attenuation in dB/m @ 1000 MHz”.) The custom cable folder con-
sists of up to 24 user-defined cable parameters downloaded via the Site Mas-
ter Software Tools prograo.

O WINDOW — Opens a menu of FFT. windowing types for the DTF calcula-
tion. Scroll the memu using the Up/Down arrow key and make a selection
with the ENTER key.

N’
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NOTE: Using windowing: C

The theoretical requirement for inverse FFT is for the data to extend from zero
frequency to infinity. Side lobes appear around a discontinuity due to the fact
that the spectrum is cut off at a finite frequency. Windowing reduces the side
lobes by smoothing out the sharp transitions at the beginning and end of the
frequency sweep. As the side lobes are reduced the main lobe widens thereby
reducing the resolution. : .

In situations where there may be a small disconiinuity close to a large one, side
fobe reduction Windowing should be used. When distancé resolution is critical
Windowing can be reduced. The types of Windowing in order of increasing side
lobe reduction are: rectanguifar, nominal side lobe, fow side lobe, minimum side
lobe. Figures 3-7 thru 3-10, on pages 3-11 and 3-12, are examples of the types
of Windowing. -

0 BACK — Returns to-the Distance Menu.

- 3-10
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Distance To Fault

o
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Figure 3-7.  Rectangular Windowing Example"
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Figure 3-8.  Nominal Side Lobe Windowing Example
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Distance To Fault
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Figure 3-9. Low Side Lobe Windowing Example
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Figure 3-10.  Minimum Side Lobe Windowing Example
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Choosing FREQ/DIST in Spectrum Analyzer mode causes the soft keys below, to be dxs—
played and the corresponding vatues to be shown in the message area,

a CENTER —— Sets the center frequency of the Spectrum Analyzer display . En-
ter a value using the Up/Down arrow key or keypad, press ENTER to accept,
ESCAPE to restore previous value.

D SPAN — Sets the user-defined frequency span. Use the Up/Down arrow key
or keypad to enter a value in MHz. Also brings up FULL and ZERO softkeys.

a _'FU LL span sets the Spectrum Analyzer to its maximum frequency span.

Q@ ZERO span sets the span to 0 Hz. This displays the input signal in an am-
plitude versus time mode, which is useful for viewing modulation.

O START —- Sets the Spectrum Analyzer in the START-STOP mode. Enter a
start frequency value (in MHz) using the. Up/Down arrow key or keypad,
press ENTER tfo accept, ESCAPE to restore.

Q@ STOP — Sets the Spectrum Analyzer in the START—STOP mode. Enter a
stop frequency value (in MEHz) using the Up/Down arrow key or keypad,
press ENTER to accept ESCAPE to restore.
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AMPLITUDE

Amplitude
Menu

3-14

Displays the amplitude or scale menu depe :nding on the measurement mode.

Provides for changing the display scale. Se flected values may be changed using
the Up/Down arrow key or keypad.

Choosing AMPLITUDE in FREQ or DTF 1 2asurement modes canses the soft

keys, below, to be displayed and the corres ponding values to be shown in the
message area. :

Pressing the LIMIT ke'y on the keyp'ad will 2ilso call up this menu.

0 TOP — Opens the top parameter for dat; a entry and provides for setting the
top scale value. Press ENTER when data’ entry is complete.

O BOTTOM — Opens the bottom paramete i for data entry and provides for set-
ting the bottom scale value, Press ENTEF2 when data entry is complete,

O LIMIT ONJOFF — Tums Limit OFF, if ctarrently ON. If Limit is currently
OFF, turns it ON and opexns the Limit par: ameter for data entry. Press ENTER
when data entry is complete.

a LIMIT EDIT — Opens the Limit Line for .data entry using the Up/Down arrow
“key or key pad eniry Press ENTER when| data entry is complete.

0 LIMIT BEEP — Toggles the Limit beep s:ound on or off. When on, the Site
Master sounds a beep when the measure( i value is above the Limit Line.

Choosing AMPLITUDE in SPECTF{UM AN/ALYZER mode causes the soft keys,

below, to be dxsplayed and the corresponding values to be shown in the message
area.

O REF LEVEL — Activates the amplitude ireference level functions that let the
user adjust the reference level. ‘ - ‘

O SCALE —Use Up/Down arrow key or ke 3y pad entry to adjust the scale dis-
play from 2 to 15 dB/division, in one dB incremenis. Press ENTER whcn data
entry is complete.

2 LIMIT ON/OFF — Tarns Lirit OFF, if cu1rrent1y ON. If Lirnit is currently
~ OFF, turns it ON and opens the Limit pariameter for data entry. Press ENTER
when data entry is complete.

m LiMIT EDIT — Opens the Limit Line for data entry using the Up/Down arrow
key or key pad entry. Press ENTER when data entry is complete.
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SWEEP

Sweep Menu -
- access to the Trace Math functions. .

Displays the Sweep function soft key menu for the current operating mode.

Provides for changing the display resolution, single or continuous sweep, and

Choosing SWEEP in FREQ or DTF measurement modes causes the soft keys
below to be dxsplayed

" 'm0 RESOLUTION — Opens the dlsplay to change the resolution. Choose 130,

~ 259, or 517 data points. (Not active in DTF mode. In DTF mode resolution
can be adjusted through the DTF-AID table.)

[ SINGLE SWEEP — Toggles the sweep between single sweep and continu-
ous sweep. In single sweep mode, each sweep must be activated by the
RUN/HOLD button.

Q TRACE MATH — Opens up the Trace Math functions (trace-memory or
trace+memory) for comparison of the real time trace in the display with any
of the traces from memory. (Not available in DTF mode.)

Choosing SWEEP in SPECTHUM ANALYZER mode causes the soft keys below

' to be displayed.

T RBW — Activates the resolution bandwidth functions. They let users manu-
ally adjust the resolution’s bandwidth to the desired value by scrolling using

the Up/Down arrow key Select desired value and press ENTER when com-
plete

] VBW—Activates the video bandwidth function, It lets users manually adjust - e

the resolution’s bandwidth to the desired value by scrolling using the
' UpiDown ATOW key Select desired value and press ENTER when cormplete.

O MAX HOLD ——Actwates the max hold function. It dlsplays and holds the
_ maximum response of the input signal frace. '

a CONTISINGLE Toggles between continuous and single sweep.

' ‘O 0CC BW— Actwates the second Ievel occup1ed bandw1dth men,

71 OCC BW (second 1ev_el) _ 7
Q METH D— Selects the meﬂmd to be used, dB Down or % of Power.
O % — Eﬁter the desired % of Qccupiéd bandwidfh_ to be measured.
9 dBc— Enter the desired power level (dBc) to be measured.
Q MEASURE -—_:Tallces a measurement. | |
0 BACK — Returns to the top;level OCC BW menu.
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MARKER

" Choosing MARKER canses the soft keys, below, to be displayed and the corre-

- sponding values to be shown in the message area. Selected frequency marker or

Markers
(second level)

distance marker values may be changed using the keypad or Up/Down arrow
key.

0 M1 — Selects the M1 marker plarameter and opens the Markers second level
ment. ' :

0 M2 — Selects the M2 marker parameter and opens the Markers second level
. menu. :

O M3 — Selects the M3 marker parameter and opens the Markers second level
-menu. ' ‘

0O M4 -—— Selects the M4 marker pa:ameter and opens the Markers second level
menu.

O ALL OFF — Tufns a1l markers off.

. Provides for turning the selected marker on and off and for setting marker val-

ues. Selected frequency marker and distance marker values can be changed us-
ing the keypad or Up/Down arrow key.

Choosmg M1, M2 M3, or M4 in FREQ or DTF measurement modes canses the

-soft keys, below, to be displayed and the corresponding values to be shown in -

the message area.

O ON/OFF — Tums the selecied marker.on or off.

. B EBIT— Opens the selected marker parameter for data entry. Press ENTER

when data entry is complete or ESCAPE to restore the previous value.

0O DELTA (Mx-M1) — Dlsplays delta amplitude value for-as well as delta fre-
quency or distance for the selected marker with respect to the M1 marker.

O MARKER TO PEAK — Places the selected marker at the frequency or dis-

tance with the maxmlum amphtude value.

O MARKER TO VALLEY — Places the selected ma:rker at the frequency or dis-

3-16

~ tance with the minimum amplitude value:
0 BACK — Returns to the Main Markers Menu.

Choosing M1, M2, M3, or M4 in SPECTRUM ANALYZER mode causes the soft
key, described below, to be displayed in place of the above MARKER TO
VALLEY softkey.

O MARKER FREQ TO CENTER — Places the selected marker to the center of
" the Spectrum Analyzer display.




SYS

OPTIONS

CLOCK
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Displays the System menu softkey selections.

a

Qa
Q
Q

(W]

- Q

OPTIONS — Displays a second level of functions.

CLOCK — Displays a second level of functions.
SELF TEST — Start an instrument self test.
STATUS — Displays instrument status.

UNITS — Select the umt of measurement (Enghsh Oor metric).

PRINTER Dlsplays a menu of supported printers, Use the Up/Down arrow
key and ENTER lcey to.make the selection.

FIXED CW —- Toggles the fixed CW function ON or OFF. When ON, F1 is
set equal to F2 and a CW frequency is fixed at the selected value. When OFF
a narrow band of frequencies centered on the selected frequency is generated.

CHANGE DATE FORMAT — Toggles the date format between MM/DD/YY,
DD/MM/Y'Y, and YY/MM/DD

*

HOUR — Enter the hour (0-23) using the Up/Down arrow key or the keypad

Press ENTER when data entry is complete or ESCAPE to restore the previous
value..

MINUTE — Enfer the minute (0-59) ﬁsing the Up/Down arrQw key or.the
keypad. Press ENTER when data entry is complete or ESCAPE to restore the

- previous value.

- MONTH — Enter the month (I-12) using the Up/Down arrow key or the key- '
‘pad. Press ENTER when data entry is complete or ESCAPE to restore the pre-

vxous value,

DAY — Enter the day using the Up/Down arrow key or the keypad Press

ENTER when data entry is complete or ESCAPE to restore the previous
value

YEAR — Enter the yeac (1997-2036) using the Up/Down arrow key or the
keypad. Press ENTER when data entry is complete or ESCAPE to restore the
previous value. ‘

- BACK — Returms to the top-level SYS menu.

247
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Power Monitor Menu

Selecting POWER MONITOR from the Mode menu causes the soft keys, described below,
to be displayed and the corresponding values shown in the message area.

m) UNITS Toggles between dBm and Watts.

a REL — Turns relative mode OFF, if currently ON. If relative mode is cur-
rently OFF, turns it ON and causes the power level to be measured and saved
as the base level. Subsequent measurements are then displayed relative to this

. saved value. With units of dBm, relative mode displays dBr; with units of
Watts, relative mode displays % (percent).

0O OFFSET — Turns Offset OFF, if currently ON. If Offset is currently OFF,
turns it ON and opens the Offset parameter for data entry. Press ENTER '
‘when data entry is complete.

Offset is the attenuation (in dB) inserted in the line between the DUT and the
RF detector. The attenuation is added to the measured input level pnor to dis-
play.

a ZERO — Turns Zero OFF, if currently ON. If Zero is currently OFF, this
softkey tarns it ON and initiates collection of a series of power level samples,
- which are averaged and saved. This saved value is then subtracted from sub-
sequent measurements prior to dlsplay

1
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Prmtlng

Printing is accomplished.by selecting an available printer and pressmg the prmt key as de-
scribed beiow Refer to the particular printer operating manual for specific printer settmgs

Pnntmg a Screen

Step 1. Connect the pnnter as shown in Flgure 3-11.

SERIAL CABLE
20001012

SERIAL-TO-PARALLEL
INTERFACE CAELE
2000-753

Figure 3-11.  Site Master Printer Setup

Step 2. Obtam the desired measurement display
Step 3. : Press 'rhe SYS key and the OPT[ONS soft key (Flgure 3- 12)

R ' OPTIONS

< [ /mrltsur] " Site Master 53328]

/SYS

rMDDE m @ %AHPW& QBANDMDTH -

Figure 3-12.  SYS Key and OPTIONS Soft Key
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. Step 4. Press the PRINTER soft key and select from the dlsplayed menu of supported

printers.
Step 5. Press the PRINT key. . (Figure 3-13).

PRINTER

I —

- Figure 3-13. PRINT ER Soft Key and PRINT Key

Prmter Switch Sett:ngs
 Setthe sw1tches, SW1, SW2, and SW3 on the Se1ko DPU—414 thermal prmter as follows:

‘switeh 1 2 3 4 8 6 . .8
SWi1  OFF ON ON  ON ON.  OFF ON ON " -
sw2 = ON ON ON ON ON -"ON .ON OFF

- sws "~ ON ON . ON OFF  OFF, ON ON ON

Set the switches on the senal—to—parallel interface cable to the HP Deskjet 340 ink Jet
- printer as follows:

Swi Sw2 SW3 Sw4 SW5  SWe  SW7  Sws
OFF ON OFF- OFF . OFF . OFF “ON OFF

3-20
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Symbols

[ Table 3-1 provides a listing of the symbols used as condition indicators on the LCD display.
Table 3-1.  LCD Icon Symbols Co ' : et
; Jcon I 7 - Symbol" | . )
- .. Site Master is in Hold for power conservation. To resume sweeping, press
. the RUN/HOLD key. After 10 minutes without a key press, the Site Master .
- " will automaticaily activate the power conservation mode.
; B _ f = : meegfe{or Failure -
- E - | ;‘ . Leck faﬂ‘ indication- Check battery. (ff the Site Master fails to lock with a

: fully charged battery, call your Anritsu Service Center.)

© . ' . When calibration is performed, the Site Master stores the ambient temper-
tC " ature. If the temperature drifts outside the specified range, this indicator
will flash. A recalibration at the current temperature is recommended.

R o Indicates the remaining charge on the battery. The inner whlte rectangle
| grows longer as the battery charge depletes

g " * Indicates internal data processing.

Self Test

At turn-on, the Site Master runs through a series of quick checks to ensure the system is

. functioning properly. Note that the battery voltage and temperature are displayed in the
lower left corner below the self test message. If the battery is low, or if the ambient temper-
ature is pot within the specified operational range, Self Test will fail. If Self Test fails and

the battery is fully charged and the Site Master is within the specified operatmg range, call
your Apritsu Service Center. :
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Error Codes: | B

Self Test Er-i‘ors

—tr

A listing of Self Test Error messages is given in Table 3-2.

Table 3-2.  Self Test Error Messages

Error Message: : ' " Desctiption

BATTERY LOW Battery voltage is less than 9.5 volts. Cha‘rge'bat'tery. If condition per-
- sists, call your Anritsu Service Center. :

EXTERNAL External supply voltage is less than 12.5 volts. Call your Anritsu Ser-
POWER LOW vice Center - _
PLLFAILED | Phase-locked loops failed to lock. Charge battery. If condition persists
with a fully charged barrery, call your Anritsu Servzce Cenrer
INTEGRATOR Integrahon circuit could pot charge to a valid level. Charge battery. If
FAILED © condition persists with a fully charged battery, call your Anritsu Ser-
vice Center. ‘ o
EEPROMRMW  Non-volatile memory systém has failed. Call your Anritsu Service
FAILED Center. :
“QUT OF TEMP. Ambient temperature is not within the specified operating range. If the
RANGE '

temperature is within the specified operating range and the condmon
pers:sts calt your Anritsu Service Center.

~ Note: A listing of currenrAnr:rsu service centers is given in Table 1-2 , page 1-8

3-22 -
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Flange Errors

A listing of Range Error messages is gwen in Table 3-3.

Table 3-3. Range Error Messages (1 of 2)

Exror Message
RANGE |
ERROR:Fl >F2-
RANGE o
ERROR:D1 > D2

RANGE

" ERROR:D2 >

DMax=xx.x ft {m)

RANGE ERROR:
TOP<=BOTTOM

CAL
INCOMPLETE

DIST REQUIRES

Fi1<F2

DIST REQUIRES
CAL

NQ STORED

SWEEP AT THIS -

LOCATION

USE OPTIONS
MENU TO
SELECT A
PRINTER

DISTANCE AND
CABLE :

INSERTION LOSS

MODE ARE
INCOMPATIBLE

CANNOT ZERO
NO DETECTOR -
INSTALLED .

‘ frequency span.

- value.

RANGE ERROR: ~

‘ . TheRL scale parameter top value is greater than or equa] to 1ts bottom
" TOP>=BOTTOM -

g value

~ Description - ) ' .

The start (Fl) frequency is greater than the stop (PZ) frequency : [

“The start (Dl) mstance is greater than the stop. (D2) distance.

The stop distance (D2) exceeds the maximum unaliased range. This
range is determined by the frequency span, number of points, |
and relatwe propagation ve10c1ty

(1.5% 103 (dp) (V)
Fl-F1

dp is the number of data points (128, 256, or 512)
'_ Vf is the relative propagation velocity
- F2 is the stop frequency in Hz
F1 is the start frequency in Hz
Maximum Unaliased Range is in meters
Refer to Figure 3-14, page 3-24, for aplot of maximum range Versus

MaxzmumU naliased Range =

Where:;

The SWR scale parameter top value is less than or equal to its bottom

A complete open, short, and load calibration must be performed bef-

ore calibration can be turned on.

Valid distance to fault plots require a non-zero. frequency span.

, Dlstance-to—fault measurements do not prov1de usable data with CAL

OFF.

-Attempting to recall a display from a location that has not been previ-
‘ ously written to. That is, the location does pot coutajn stored sweep.

l Attemptmg to print a msplay with no prmter selected Select a printer,

.then retry.

. . DTF measurements only display RL or SWR versus distance.

p Attempting to perform a Power Monitor zero adjust functmn with no

RF detector connected io the Site Master.
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Tuable 3-3. Range Error Messages (2 of 2)

Error Message - : . Description

GANNOT ZERO Attempting to perform a Power Monitor zero adjust functlon withan
INPUT SIGNAL mput of greater than —20 dBm. '
TOO HIGH

POWER MONITOR  Attempting to enter Power Monitor mode with no optmn 5 mstailed
OPTION NOT

INSTALLED
Mmmum ‘Distance and Resoiution-vs. Frequency Spen
. Vo= BE% ' :
30 ] 0.30
28 N 9.28
26 Y T B,26
24 X ; g.24
22 TN o : — 0.22
oy Y T 0.20
- 18 = 6.14
e dislencs () ;ii BN . i gli resdutlnn (rn!
12 - ._\ .12,
10 _ SRR I - ; n1a
8 T e 0.08
B g SRR reTes 0.08
L] - = 0.04 -
2 0,02
‘ 0 0.6
T 500 1063 1500 2000 2800 3000 350D,
: frecuency soen (M)
Meximum Distence and Resclution vs. Frecuency Spen
‘ Vo= B8%
300 ' 3.00
280 L\L 1 * 2.80
280 '1l £.B0
240 X 2.40
220 T .."\ B s . 2.20
. 2 EE . 2.00
. 180 1.80
180 168, 7 .
e distence 1) | o \\ ‘ 1 4p FESAMtion {m)
120 - 1.20
100 < 1.00
89 ] S 0.80
60 e 0.59
40 s ' e e 0.4
20 . 0.20
1] _!' 0.00

g 50 100 150 208 258 300 350 409 480 509 550 600
_ fremency sten (MHED

.

Figure 3-14. Maximum Distance and Resolution vs F. réquency Span
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Using the Soft Carrying Case

; ¥ : The soft carrying case has been designed such that the strap can be unsnapped to allow the ,
Mo ¢ase to be easily oriented horizontally; thus allowing the Anriisu controls to be more easily
- accessed (Figure 3-15). , . . ‘ b

O

i

Figure 3-1 5. Using the Site Master Soft Carrying Case -
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Chapter 4
Measuremen ts

Introduc*tnon

.

- 'This chapter provides a description of the Site Master measurement functions and examples
of frequency domam, d15tance domain, and spectrum analysis measurements,

Measurement Functlons

Site Master operatlon is d1v1ded info four measurernent modes frequency domain, distance
domaln, spectrum. ana1y51s and power monitor.

. Frequency domain measurements consist of Return Loss (RL), Standing Wave Ratio
(SWR), and Cable Loss (CL) made over a selectable frequency range. SWR and RL char-
acterize the magnitude of reflections present in a device or transmission line. CL mea-
surements display the insertion loss of a transmission line over frequency.

+  Distance domain measurements—commonly known as distance-to-fault (DTF)—are
made over a selectable distance range. They include RL or SWR, but they also return in-
formation that can help locate dzscontmultxes ina transmlsszon line. CL cannot be meas-
ured in the distarice domain. : ‘

a Speetrum Analys1s—-—-Typ1ca1 measurements include in-band interference, antenna.align-

ment, and cell coverage. MeaSureinept’s can be easily made by using the main instrument g8
functions: frequency, span, amplitude and sweep. A full range of marker capabilities such
as peak, center and delta functions are provided for fast, comprehensive measurement of

displayed 31gnals Limit lines are available for creating quick, Slmple pass/fail measure-
Inents. -

- Power monitor measurements can be either absolute or relative to some base power level, |

and can be displayed in either dBm or Watts. To allow measurement and display of

power levels above the unit's specified input, the user may attenuate the signal and enter

the corresponding offset. The offset is added to the measured inpnt power prior to dis-

play Finally, a zero adjust function is prov1ded to allow subtraction of an inherent
“noise” level pnor to dISpIay :

CAUTION: The measurement system MUST be calibrated at the ambient tem-
perature pnor to making a measurement. You must calibrate when the setup
frequency is changed. Calibrations are stored with each of the sez‘ups.

Jt is recommended that open, short, load calibration be performed on the Site Master prior
to measurements. This gives confidence to the operator that the measurement perfonned is
accurate and system uncertainties have been rmmmxzed

A_A

J——
o)

ol



Power On Procedure

The Site Master is designed specifically for field environments and applications requiring
mobility. As such, it is a lightweight, handheld, battery operated unit which can be easily
carried to any location, and is capable of up to 2.5 hours of continuons operation from a
fully charged battery. Built-in energy conserv ation features allow battery life to be extended
over an eight-hour workday. The Site Master can also be powered by a 12.5 Vdc exterpal
source. The external source can be either the Anritsu AC-DC Adapter (P/N 40-115)or 12.5
Vde Automotive Cigarettz Lighter Adapter (P/N 806-62) provided. - '

' Step 1. Press the ON/OFF key.

The Site Master takes about five seconds to ;;erform a series of self-diagnostic
and adjustment routines. At completion, the screen displays the Anritsu logo, the
model number, and the version of firmware installed.

Step 2. Press ENTER to contifive, or wait for one minute.

The Site Master is now ready for operation.

Calibration Procedure

The following procedure provideé the stéps necessary to perform an Opeh—Shorthoad
(OSL) calibration. Calibration is done with the maximum 517 data points and is valid for
130 and 259 data point settings. Refer to Figure 4-1 for setup.

Step 1. Press the MODE key. : ‘ ‘
Step 2. Use the Up/Down arrow key to scroll to FREQ - SWR or RETURN LOSS. .
Step 3. Press the ENTER key to select the SWR or Return Loss mea;uremcﬁt mode. -

=
{[SHGAT] > CALIBRATION
(TS

REOUT/REFLECTION

TEST PORT GABLE {OPTIONAL)
TEST PORT :

DT
b= . = a
e aag|]

000000

o
mE
]

Figure4-1. Calibration Setup

4-2
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Selecting the Frequency Range
| The follotaring procedure selects the frequency range for the calibration.
. Step4. Pressthe FREQIDIST key. | | | |
Step 5. Press the F1 soft key. ' _ ' S s
: 'Step 6. Enter2, 5 or a user-defined frequency using the key pad or the Up/Down arrow -
key. i
Step 7. Press ENTER to set Fl1 to 25 MHz.
Step 8. Press the F2 soft key

' Step 9. Enter 1,2,0,00ra user—deﬁned frequency using the keypad or the Up/Down ar-
row key. .

- Step 10. Press ENTER to set F2 to 1200 MHz.
Step 11. Check that the FREQ (M[—Iz) scale in the display area md1cates the new fre-
quency start and stop values (for example: F1 = 25 MHz, F2 = 1200 MHz);
Performmg a Cahbratlon )
- The followmg procedure detaﬂs how to perform the cahbratxon

Step 12. Press the START CAL key The message “Connect Open o RF OouT port” will
appear in the display. ‘

Step 13. Connect the calibrated Open and press the ENT ER key The messages “Mea-
‘ snnn,, g OPEN” and “Connect Short to RF QUT” wﬂl appear.

Step 14. Remove the Open, connect the calibrated Short and press the ENTER key The
: messages “Measumg SHORT” and “Connect TERMINATION to RF QUT”
- will appear. - . .

Step 15. Remove the Short connect the callbrated Terrnmatxon and press the ENTER
key. The messages “Measurmg TERM]NATION ” will appear.

; Step 16. Verify that the callbratlon has been properly performed by checking that the
message “CAL ON” is dxsplayed in the upper left corner of the d13p1ay

Setting the Amphtude Scale ,
Step 17. Press the AMPL]TUDE or LIMIT key to ca]l up the Scale menu.

Step 18. In SWR mode press the TOP soft key and enter 1, ., 1 0 using the key pad ar
- the Up/Down arrow key, and press ENTER. (In Return Loss mode, enter 0.

Step 19. In SWR tnode,_ press the BOTTOM soft key and enter 1, ., 0, O using the key pad’
or the Up/Down arrow key, and press ENTER. (I Return Less mode, enter 54.)

NOTE: :

Figure 4-2 and 4-3 show the typical responses of a valid calibration w;th afoad
| attached to the test port with 517 data points.

To change the number of data points, press the SWEEP key, foﬂowed by the
RESOLUTION soft kay. Select 130, 259, or 517 data pomts

ln the examp!es all markers are deactivated.

A
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Saving the Setup

Step 20, To save the configuration in one of the 10 availablé user setup locations, press
SAVE SETUP and use the key pad or the Up/Down arrow key to select a loca-
tion (1 - 10), then press ENTER.

Recalling a Setup
The following procedure recalls a setup from memory.

Step 1. Press the RECALL SETUP key.

Step 2. Selett the desired sefup using the Up/Down arrow key and press ENTER to re-
‘ call the display.

Saving a Display to Memory

Step 3. Press the SAVE DISPLAY key to activate the alphanumeric menu for trace stor-
age. '

Step 4. Use the soft keys to enter a label for the saved trace.

For example, to save a display with the narne “TX1 RETURN LOSS” press the
soft key group that contains the letter “T” then press the “T” soft key, Press the
soft key group that contains the letter “X” then press the “X” soft key. Press the
number “1” key on the numeric keypad. Use the softkeys and keypad as neces-
. sary to enter the entire name, then press ENTER to complete the process.

NOTE: More than one trace.can be saved using the same alphanumeric name,
as traces are stored chronologically, using the time/date stamp. ’

Recalling a Display From Memory
The following prqcedure'rccalls a previously saved display from memory.

Step 1. Press the RECALL DISPLAY key.

Step 2. Select the desired display using the Up/Down"arrow key and press ENTER to re-
' ~call the display. :
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STANDINGWAVERATIO .

CALON LMOFF 517 PONTS 120
[e5.00
zm.
‘ - Ea7
4.00
o - ; . ey

Figure 4-2. Remurn Loss Measurement Mode Caiibratién Results

RETLRNLOSS
CALON LWIOFF 517PONTS

'IJ.DDdB

FREQ (MHz)

430

l- 517 .

Figure4-3. . SWR Measurement Mode Calibration Results

be tested will be connected.

credases.

NOTES: For best calibration results—compensation for all measurement system
" unceriainties—ensure that the Open/Shoﬁ/Load is at the end of the test port or
| optional extension cable; that is, at the same pomt as the antenna or device o

For best results, use a phase stable Test Port Extensron cable. In a typical lab-

oratory cable, bending subsequent to the calibration will cause uncompensated
- phase reflections inside the cable. Cables that are not phase slable may cause

measurement errors fhat become morg pronounced as the test frequency in-
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SWR (Fieturn Loss) and Cable Loss Measurement

The following ffequency domain measurement is an example of a Standing Wave Ratio'(or
Reiturn Loss) and Cable Loss measurerenit made over a selectable frequency range. This
measurement example determines the quality and loss of the cable or device under test.
Required Equipment
. Site Master Model S1138, $114B, 3318, or $332B

»  Precision Open/Short, Anritsu 22N50 or
Precision Opew/Short/Load, Anritsu OSLN50LF

«  Precision Load, Anritsu SM/PL
. Test Port Extension Cable, Anritsu 15NINF50-1.5A

Device-Under-Tést Specification

Type Typical Loss @1.5m Vg Return Loss
e E ST
-1. . z . 21 dB
15NNF50-1.5A 0.5 4B @900 MHz . 0.86 =21d
0.6 dB @1200 MHz

Procedure '
' Step 1. Pressthe ON/OFF key on the Site Master.

Selecting the'Measurement Mode
Step 2. Press the MODE key. :
Step 3. Use the Up/Down arrow key to seroll to FREQ-SWR or FREQ-RETURN LOSS.

'Step 4. Press the ENTER key to select Frequency SWR or Return Loss measurement
mode. : :

Selecting the Frequency Range

- | Step 5. Prcs;s the FREQ/DIST key.
‘Step 6.. Press the F1 soft kéy.
Step 7. Enter 2, 5 using the key pad or the Up/Down axrowkey.
Step 8. Press ENTER to set F1 to 25 MHz.
Step 9. Press the F2 soft key.
Step -10..' Enter1,2,0,0 using the keypad or the Up/Down arrow key.
Step 11, Press ENTER to set F2 to 1200 MEz. -

Step 12. Check that the FREQ (MHz) scale in the display area indicates the new fre-
quency start and stop values (F1 = 25 MHz, F2 = 1200 MHz).
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Performmg a Calibration

Step 13. Press the START CAL key. Follow the 1ns‘r.ruct10ns that appear in the message
area.

‘Step 14. Connect the Open, Short, and Load component to.the test port and press the
ENTER key as prompted after connecting gach component.

Refer to the “Performing a Calibration” procedure on page 4-3 for detailed cali-
bratlon steps.

NOTES: o

For best calibration results — compensation for alf measuremenz‘ system uncer-
tainties — ensure that the Open/Short/Load is ai the end of the test port or op-
tional extension cable; that is, at the same pomt that you will connect z‘he
antenna or device to be rested

For best resu!ts use a phase stable Test Port Extensmn Cable (see Optional
Accessories). If you use a typical laboratory cable to extend the Anritsu test port
lo the device-under-test, cable bending subsequent to the Open/Short/Load cal-
ibration will cause uncompensated phase reflections inside the cable. Thus, ca-
bles which are not phase stable may cause measurement errors that are more
pronounced as the test frequency mcreases - '

For optfmum cahbratlon Anm‘su recommends usmg precrs:on cahbratton com- -
ponents. . _
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SWR or Return Loss Measurement

Step 15. ‘Disconnect the Load and cOnnect the test port extension cable to the Site Master
test port.

>

Step 16. Connect the Load to the open end of the test port extension cable as shown in
Figure 4-4.

<
[sHorT] > CALIBRATION
TLoAD |

MEASUREMENT

AFOUTREFLECTION

/ TEST PORT

Figure 4-4. Cable Measurement Test Setup

Step 17. Observe the d:tsplayed measurement. Figures 4-5 and 4-6 show typical SWR and
Return Loss measurements with markers and limit ine set.

Set the Amplitude Scale and Limit Line
The following procedure sets the top and bottom scale disviay.

Step 18. Press the AMPLITUDE or LIMIT key to call up the Scale Menu.

Step 19. In SWR mode, press the TOP soft key and enter 1, ., 3 using the keypad or
Up/Down arrow key. Press ENTER to set the top scale. (In Return Loss mode,
enter 0.)

. Step 20. In SWR mode, press the-BOTTOM soft key and enter 1 using the keypad or

Up/Down arrow key. Press ENTER to set the bottom scale. {In Return Loss
mode, enter 5, 4.)

Step 21. Press the LIMIT EDIT soft key. For Freg- -SWR, enter 1, ., 2. For Freg-Retumn

Loss, enter 2, 1 using the keypad or Up/Down arrow key. Press ENTER to set
the bottom limit line, -
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Setting the Markers |
The following procedure sets the markers.
Step 22. Press the MARKER key to call up the Markers menu.

Step 23. Press thie M1 soft key to select the M1 marker function. Press the EDIT soft key
. and enter 5, 0, 0 using the keypad or Up/Down arrow key. Press ENTER to set
M1 to 500 MHz. Note: pressing the ON/JOFF soft key activates or deactivates
the M1 marker function.) '

-Step 24. Press the BACK soft key to return to the Markers menu.

Step 25. Repeat steps 22 and 23 for marker M2. Set M2 to 950 MHz (Figures 4-5 and 4-6

depict the Return Loss and SWR measurements).

-NOTE: ‘
Refer to page 4-4 for instructions on saving and recalling a setup or display.

CALON LMON  259PONTS ™

ALL
WS048, 4G8.6MHE ME=OFF . OFF

. F iguré 4-5.  Cable Return Loss Measurement Results ~ -

STANDNGWAVERATIO

"CALON  LMON 253 PONTS : ]
1.30 | | ]
) :
[ i Mz
i .l —_
B PR - M3
17 ] & M
| T | b
o VA AV
1
I —_—
20 T FREQMHZ) 00 AL
ML, 48860z M3=0FF OFF

MZL04,8485MH MA=OFF

" Figure 4-6.  Cable SWR Measurement Results
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Cable Loss Measurement

The following frequency domain measurement is an example of a Cable Loss measurement
made over a selectable frequency range.

Step 26. Disconnect the load from the end of the cable and replace it with a short.
Step 27. Press the MODE-key.

- Step 28. Use the Up/Down arrow key to sc;'roll to CABLE LOSS - ONE PORT.
Step 29. Press ENTER to select Cable Loss measﬁrement mode.

Setting the Am-plitude Scale
The ’followmcr procedure sets the scalg display.
Step 30. Press the AMPLITUDE key to call up the Scale Menu.

Step 31. Press the TOP soft key and enter 0, ., 0, 0 using the keypad or Up/Down arrow
key. Press ENTER to set the top scale.

Step 32. Press the BOTTOM soft key and enter 2 using the keypad er Up/Down arrow -
key. Press ENTER to set the bottom scale..

NOTE:

An afternative method of setfmg the amplitude scalé is to use the AUTO SCALE
| key. : :

Setting the Markers
The following procedure sets the markers. _
Step 33. Press the MARKER key to call up the Markers menu.

Step 34. Press the M1 soft key to select the M1 marker function. Press the EDIT soft key
and enter 6, 0, 0 using the keypad or Up/Down arrow key. Press ENTER to set
M1 to 600.MHz. (Note: pressing the ONFOFF soft key activates or deactivates
the M1 marker function.) '

Step 35. Press the BACK soft key to return to the Markers menu.

4-10
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Step 36. Repeat steps 1 and 2 for marker M2. Set M2 to 900 MHz (Figures 4-7 depictsa

Cable Loss measurement).

CABLELOSS .
CALON  LRAON zsspoms , ONIOFF
P} ; b
r | ' 2
WMM EDiT
3 [ { DELTA
| I (M2 - M1
‘i —_
' |
E. : TO
‘ 4
] | : ‘
_ | i TO
| . VALLEY |
200 dB i
250 i i FREQ (MHz) ' T 42000 ,
- W03 50z M3=OFF BAGK -

EH045,69840H2 | Ma=OFF

Figure 4-7. Cable Loss Measurement Resulis

NOTE ’
Refer to page 4-4 for insiructions on sa ving and recamng a setup or d:spla y

oA
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DTF Measurement

The following distance domain measurement is; an example of a Distance-to-Fauit (DTF)
measurement over a selectable distance range.

Required Equipment
. Site Master Model S1138B, S114B, $331B, ¢or $332B

+  Precision Open/Short, Anritsu 22N50 or
Precision Open/Short/Load, Anritsu OSLINS0LEF

. Precision Load, Anritsu SM/PL
e+ Test Port Extension Cable, Anritsu 15NNEF350-1.5A

Device-Under-Test Specification . | -y .

" Type ' Typical Loss @1.5m - Vg
| e Em i -
- . z
15NNF50‘ 1.SA 0 4B ©900 NiHz } 0.86
0.6 dB @1200 IMHz

Procedure
Step 1. Press the ON/OFF key on the S ite Master.

Selecting the Measurement Mode
Step 2. Press the MODE key.
Step 3. Use the Up/Down arrow key to scroll to DTF-SWR or DTF-RETURN LOSS.

Step 4. Press the ENTER key to select DTF-SWR or Return Loss measurement mode.
If the Site Master has not been calibrated (CAL. OFF displayed in the upper left
of the display), the DTF AID parameter table will 'appear.

- NOTE: Where CAL ON is indicated on the Site Master, pressing the DTF AlD
soft key will activate the DTF parameter tabie. However, distance and cable
type (propagation velocity and loss} have not been optimized. F1 and F2 are
set by “CAL ON” setup. DTF measurement is valid for D2 = Dmex (as defined by
F2 and F1). ‘ : :
The number of data points (resolution) will automatically adjust according fo the
length of D2. ' .

L

Step 5. Use the Up/Down arrow key to scroll to D2, then press ENTER to select the ca-
bie length. '

Step 6. Enter 2 using the keypad or the Up/Down arrow key. Press ENTER to set D2 to
. 2.0 meters. :

Step 7. Use the Up/Down arrow key to scroll to F{, then press ENTER to select the start
frequency F1. ‘ :

Step 8. ‘Enter 3, 0, 0 using the keypad or the Up/Down arrow key. Press ENTER to set
F1 to 300 MHz.

4-12
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Step 9. Use the Up/Down arrow key to scroll to F2, then press ENTER to select the start
frequency F2.

Step 10. Enter 1, 2, 0, 0 using the keypaﬁ or the Up/Down arrow key. Press ENTER to set
F2 to 1200 MHz.

l:.:k = —_ ‘Step 11. Scroll to PhOP VEL and press ENTER to select Propegation Velocity. .

L4

NOTE:

Propagatior velocily and cable loss can be accessed by selecting CABLE -
FUNCTION from DTF AID parameter table.

Step 12. Enter 0, ., 8, 6 and press ENTER to set the Propagation Velocity to 0.86.
Step 13. Press ENTER to start the calibration.

'NOTE:

o . — i Ifthe calibration is valid, scrolf to CONTINUE and press ENTER. If ca!tbrerfon is
e necessary, proceed to the calibration instructions.

- Performing a Calibration

This procedure is used to perform a calibration.

— - Step 14. At the Perform Calibration menu, follow the instructions on the display to con-~
EE nect the respectwe calibration components to the Site Master test port. (Refer to
o ~ the calibration procedure on page 4-3.)

- NOTES:

For best calibration results — compensation for all measurement system uncer-
tainties — ensure that the Open/Short/Load is at the end of the test port or op-

* tional extension cable; that is, at the same point that you will connect the
antenna or device 1o be fested.

For best results, use a phase stable Test Port Extension Cable (see Optional
Accessories). If you use a typical laboratory cable to extend the Anritsu test port
to the device-under-test, cable bending subsequent to the' Open/Short/Load cal-
ibration wilf cause uncompensated phase reflections inside the cable. Thus, ca-

bles which are not phase stable may cause measurement errors. that are more
pronounced as the test frequency increases.

For optimum calfbratfon Anritsu recommends uefng precision calibration com-
I ponents.
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DTF Measurement (Determining the Length of the Cable)

Step 15. Disconnect the Load and connect the test port extension cable to the Site Master
test port. -

Step 16. Connect the Short to the open end of the test port extension cable.

Setting the Amplitu’de Scale

Step 17. Press the AMPLITUDE or LIMIT key to call up the Scale Menu.
Optional: Press the AUTO SCALE key to optimize the amplitude scale.

Step 18. In SWR mode, press the TOP soft key and entet 3,0 using the keypad or
Up/Down arrow key. Press ENTER to set the top scale. (In Return Loss mode,
enter 0.) - , ‘

Step 19. In SWR mode, press the BOTTOM soft key and enter 1 u_sing'the keypad or
Up/Down arrow key. Press ENTER to set the bottom scale. (In Return Loss
mode, enter 54.) : : '

Setting the Marker
Step 20. Press the MARKER key to call up the Markers menu.

Step 21. Press the M1 soft key to select the M1 marker function. (Note: pressing the
ON/OFF soft key activates or deactivates the M1 marker function.)

Step 22. Press the MARKER TO PEAK soft key' to find the cable length.

Step 23. Press the BACK soft key or-the ESCAPE key to return to the previous menu.
Figures 4-8 and 4-9 show cable length displays in SWR and Return Loss modes.

NOTE:
Refer to page 4-4 for instructions on saving and recalfing a setup or display.
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DISTANCE-TO-FALLT ~ SWR
CALON IMOFF 130 PORNTS

M,
(o0 CALCOLATIG . l
m.
M3
W
4.00
g DIST(m AL
[B2587,25m M3=CFF OFF
MZ=OFF M4=CFF
Figure 4-8. DTF - SWR Measurement Resulis (cable length)
7 ' DISTANCE-TO-FAWT -RL
CALON EMOFF - 130PONTS ML
0.00 B [ REAT RN .. ]
- . . . i
] M2
| _
| Ma
[
]
I M4
|
l
54,00 , l ‘
00 - T DIST{m) ' 20 ALL
ER068cR, 15m M3=OFF ' CFF

M2=OFF . Ma=CFF

Figure 4-9. DIF - RETURN LOSS Measurement Results (cable length)
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DTE Measurement (Determining the quality of the cable.)

NOTE: C
if cable length measurement has not been done, calibration must be done be-
fore determining the quality of the cable (steps 1-15).- "

Step 24. Disconnect the Short and connect the Load to the test port extension cable

Setting the Amplitude Scale

Step 25. Press the AMPLITUDE or LIMIT key to call up the Scale Menu..
Optional: Press the AUTO SCALE key to optimize the amplitude scale.

Step 26. In SWR mode, press the TOP soft key and enter 1, ., 0, 5 using the keypad or
Up/Down arrow key. Press ENTER to s¢ the top scale. (In Return Loss mode,
enter 20.) : S

Step 27. In SWR mode, press the BOTTOM soft key and enter 1 usfng the keypad or
Up/Down arrow key. Press ENTER to set the bottom scale. (In Return Loss
mode, enter 54.) ‘

Setting the Markers
Step 28. Press the MARKER key to call up the Markers menu.

Step 29. Press the M2 soft key to select the M2 marker function. (Note: pressing the
ON/OFF soft key activates or deactivates the M1 marker function.)

Step 30. Press the MARKER TO PEAK soft key to find the ma)cimum SWR or Retum —
Loss reading. (See Figures 4-10 and 4-11.)

- NOTE: , '
Refer to page 4-4 for instructions on saving and recalling a setup or display.
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DISTANCE-TO-FALLT - SWR

CALON LMON . B517PONTS RESTSLNU"
1.03 | [ CAICOATG .|
¥
1
!
1
I
}
}
- I
]
1
1
|
J— 3
- ]
]
1T
]
i 13
— ' o~ DSTm) 20

Figure 4-10. DTF - SWR Measurement Results (cable quality)

DISTANCE-TO-FAWLT ~-RL -

CALON LMOFF 430 PONTS IOWOFF
I ek CACIATG... ] | _

1 . 1 vAldEr
B4l Q ﬂ S T
oo 7 TpsTmy . T 28
MA=3.4008,15m WM3I=OFF BACK
ERE4184¢8, 0.0m MA=OFF :

“ Figure 4-11.  DTF - RETURN LOSS Measurement Results (cable quality)
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Making Power Measurements

Power measurement is accomplished using a broadband {1 MHz to 3000 MHz) RF detector,
P/N 5400-71N50. The power mionitor displays measured power in dBm or Watts.

Entering Power Monitor Mode
. Step 1. Press the MODE key.

Step 2. Use the Up/Down arrow key to scroll to POWER MONITOR. Press ENTER to
~ select power monitor mode,

Zeroing-the Power Monitor

Step 3. With no power applied to the DUT, press the ZERO soft key from the Power
menu. Wait a few seconds while the Site Master accumulates samples of the qui-

-escent power level. When complete, ZERO ADdJ: ON is displayed in the message
area. '

Measuring High Input Power Levels

Step 4. Insert an attenuator between the DUT and the RF detector, sufficient to insure
that the input power to the Site Master is no greater the 20 dBm.

Step 5. Press the OFFSET soft key.
Step 6. Enter the attenuation in dB using the keypad. Press ENTER to complete the en-

try. The message area will show OFFSET is ON along with the entered value in
'dB. . ' '

Displaying Power in dBm and Watts’ _
Step 7. Press the UNITS soft key to display power in Watts.

Displaying Relative Power
. Step 8. With the desired base power level input to the Site Master, press the REL soft
key. The message area will show REL: ON and the power reading will indicate
100%.

Step 9. Press the UNITS soft key to display power in dBm. Since REL is ON, the power
reading will be in dBr, relative to the base power level.

4-18
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Makmg a Measurement with the Spectrum Analyzer

.Malung a measurement Wlth the Anntsu Site Master S114B and S332B is similar to using

conventional spectrum analyzers. Users need simply to poweér-on and tune the Spectrum

Analyzer to locate and display a signal on the screen. Once a signal is displayed the user

_can measure the signal input in four simple steps to determine the frequency and amplitude - ez
of the signal. These steps include setting the center frequency, settmg the frequency span, L e
settmg the amplitude, and acnvatmg the marker.

Note: Frequency, span and amplitude are the furidamental functions for spec-
trum analyzer measurements. However, by using marker functions, you are
able to easily read out frequencies and amplitudes on the spectrum analyzer
trace. This lets you make relative measurements, automatically locate the sig-

nal of the highest amplitude on a trace, and tune the spectrum analyzer to track
a signal automatically.

Example — Measuring a 900 MHz signal
Step 1. | Press ON/OFF then ENTER when prompted.

Step 2. Connect a signal generator to the RF input of the Spectrum Analyzer and conf1g—
- ureitto provide a-10 dBm 900 MHz signal.

Set the Site Master to Spectrum Analyzer mode
Step 3. Press the MODE key.

Step 4. Use the Up/Down arrow key to scrofl to SPECTRUM ANALYZER.
Step 5. Press the ENTER key. | '

Set the center frequency

Step 6. Press the FREQ/DIST key.
Step 7. Press the CENTER frequency softkey. '

Note: To set the center frequency to 900 MHz, use the numerical keypad to the |
- right of the display. The data keys allow you to select the exact numeric value

of the active function, which in this example is the center frequency. Note that:

all frequency values must be entered in values of MHz. When activating the

center frequency function, the spectrum analyzer is set to the center-frequency
span mode.

Step 8. Enter 9, 0, O using the Up/Down arrow key or the keypad and press ENTER to
set the center frequency to 960 MHz.

A4.1Q
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Set the frequency span
Step 9. Press the SPAN soft key.

~Step 10. Enter 1, 5 using the Up/Down arrow key or the keypad and press ENTER to set
- the span to 15 MHz (Figure 4-12).

- SPECTRUAMYZE%
REFLVLOOGBm _ RBW 1Miz  VBW 300KHz CENTER
d% ‘ , : /\ . i SPAN
£ -
SWEEP f | START |
CONT ] Y'Y ,WM wl‘l&' oy l.'.1 .

| ‘ . stop

CENTER 900,000 Mz "SPAN 15.000 MHz

CENTER=000.000 MHz
SPAN=15.000 MHz

Figure 4-12, . 15 MHz F reqﬂency Span

Setting the marker
Step 11. Press the MARKER key.
Step 12. Press the M1 soft key .

Step 13. Press ON/OFF and EDIT soft keys to activate the selected marker.

Step 14. Press the MARKER TO PEAK soft key to set marker M1 to the hxghest pomt on
the trace (Figure 4-13).

NOTE:

Alternatively, press fhe EDIT softkey and use the Up/Down arrow key to find the
peak d:sp!ay vajue.
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[ ) SPECTRUM ANALYZER
REFLVL 0D &Bm REBW iMHz  VBW 500kHz ON/OFF
10 ECIT ¥,
ATTEN / \
3048 ‘ ‘
CONT LLEWEN NI VRS NG TN r‘}h
“J0
MARKER
FREQTO
CENTER
CENTER_500.000 MHz SPAN 15000 MHz BACK
ik 103 iBm,S00019 Mz M3=OFF _ o
M2=OFF ‘ Ma=OFF "

Figure 4-13.  Activated normal marker

Set the Reference Level

Step 1. Press the AMPLITUDE or LIMIT key.

Step 2. Press REF LEVEL soft key and use the Up/Down arrow key or the keypad to en-
ter -, 1, O (the peak value found above) to set the reference level to -10 dBm.

Step 3. Press ENTER. Observe the display (Figure 4-14).

- SPECTRUM ANALYZER .

REF

I_?EFLVL-iU.G:Bm REBW 1 MH2 VEW 200 kH= 1EVEL

&8I - !

ATTEN : f \
LT

SWEER .

CONT | ndas ummh/ k iyl atinpeod syl 'ﬂ_
LIAT
BT
. CENTER 800.000 Mz SPAN 15000 MH=z
REF LVL~40.0 dBm MIT=0.0{CFF) .
SCALE=10dBY -

Figure 4-14.  Reference level at -10 dBm
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Chapter 5
Software Tools . -
Program . | .-

Description

The Site Master Software Tools program provides the means for transférring the measured
trace, along with any applied markers and/or a limit, to the screen of an MS—DOS based
personal computer (PC) running Wmdows 95/98/NT..

Requ1rements

The Site Master Software Tools program is a standard Wmdows program and will run on
any computer that will run Wmdows 95/98/NT. Typically, this means having a PC with the
following characteristics:

. Pennum nucroprocessor (100 M[—Iz or better, recommonded)

+ Microsoft Windows 95/98/NT &

+ 32 MBytes of metiory, minimum

. _Approxunately 15 MBytes of avaﬂable hard drive space -

Commumcatlon Port Setting

The Site Master Software Tools communicatos with the Site Master through a standard
COM port on the PC. It is important that your Windows COM port settings conform to the
actual hardware settings. Since various add-in devices such as sound cards, modems, and
network cards use IRQ (Interrupts), it is possible that your computer has non-standard -
COM port settings. Please consult your computer vendor for COM port address and IRQ in- 38
formation. '

Changing COM Port Settings—Windows 95/98/NT
_Stép_ 1. Open ﬂ_‘ie Windows Control Panel. .

Stép 2. Double click on the SYSTEM icon. The System'Properﬁes window appears.
Step 3. Select Device Manager. The Device List appears.
Step 4. Double click on the item Ports (COM & LPT) in the device list.

Step 5. Double click on the communications port you want to set. The Commumcaﬂous
Port Properties window appears

'NOTE:
If Windows doesn't show any available COM Ports, consult your computer
manufacturer.

0. A4
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Step 6. Choose Port Settings, then change to thie followmg settings if necessary.
Baud Rate: 9600

Data Bits: 8
Parity: None
Stop Bits: 1

Flow Control: None

Step 7. Choose Resource and verify the COM Port Base Address and IRQ..Click OK
) when done. :

Step 8. Click OK again to close the System Properties window.

tterel Keyhaald

— L T P e e

Cva umcahon.. Pn:t [Clle!2} Pwpx::ucs .. el
T bt ; f

Recpalo Bin

H

Thg wlarawt

=] House
: é;n 5 Pors {COM & LPT}
: i o7 Commuications Pok [COM 1}
LY
' ﬁ Commrisations Port {COM3}
i 3’ Commarications Port [COMA]
' L 4 Printer F‘oul[LPTH

E0E

A ST o S
’

Figure 5-1. Windows 95/98/NT COM .Port Setting Dialog Boxes

Nete:
If you changed the COM Port Base Address and/or !RQ you will need to restart
Windows.
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Software Installation

The Site Master Software Tools program is a conventional Microsoft Windows program.
Installation is similar to all other such programs. For users new to Windows, a detailed pro-
cedure is given below.

i

Step 9. Insert the Anritsu Site Master Software Tools For Windows dlsk in the CDROM
drive.

Step 10. Select Run under the Start menu.
Step 11. Type X:ASETUP, Where x = the drive letter of the CDROM drive.

Step 12. Press the Enter key to select the default directory C: \Program Fiies\Srte Master
Software Tools\ and begin the Setup routine.

Step 13. When the Setup program prompts, select OK oF. press the Enter key to restart
Windows. - . :

NOTE: The Setup routine will create a new Program Group narmed "Site Master
Software Tools”. This group will contain three file icons, “Read Me,” “Sits Mas-
ter Help,” and “Site Master Software Tools.”

Step 14. Double-click on the “Read Me” icon to read about recent changes that did not

get info this manual and important features or problems that you should know
" about.

Step 15. Double—click on the “Site Master Help” icon to acquaint yourself with the com-
- prehensive on-line manual. This manual provides descnptwe narrative for the
various program features and controls.

Step 16. Double-click on the “Site Master Software TooIs ”icon 1o open the Software
- Tools program. -

Step 17. Click on Settings, in the top memi bar and select COM Port. Enter the appro-
“priate COM port number for the serial interface cable (null modem type).

Plot Capture

Plots (traces) can be captured either singly from the Sife Master display or in multiples
from one or more stored-display locations. Both methods are described below.

The recommended method is to captlrre ﬁmltiple traces to a database. In one operation, all
of the data residing in the up-t0-200 stored display memory locations in the Site Mastercan -
be downloaded to a database for easy data management.

NOTE: Trace scale can be captured as per Site Master or as autoscale by the
‘capture program. To.select per Site Master or autoscaling, click on Settings and
Default Plot Settings from the top menu bar and pull-down menu.
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Capture multiple traces to a database

Step 1. Connect the supplied cable as shown in Figure 5-2.

Serial Interface

o\
\
COM port

(Program defaults to COM2)

Figure 5-2.  Serial Cable Connection

Step 2.
Step 3.
Step 4.

Sfep 5.
Step 6.

Step 7.

Open the Site Master Software Tools program.
Double-click on the “Site Master Software Tools” icon to open the program.

Click on Capture, in the top menu bar, and select Capture Plots To Database

 from the drop-down menu.

Follow the database instructions to download the plot(s) to either a new database
or an existing database. '

Enter the number(s) of the stored-display memory Jocation(s) (1 to 200) from
which you wish to store to the database, and click OK.

Observe that the “Acquiring Control” box appears on the screen, then disappears
as traces are automatically acquired. The “Database” box appears when the
plot(s) has been compietely captured into the database.

- Capture single or multiple traces 1o PC screen

Step 1.
Step 2.

Step 3.

Step 4.
Step 5.

5-4

Perform steps 1, 2, and 3 of the capture-mulnp]e—traces—to—database procedure

Chck on the Start Plot Capture icon or click on Capture, in the top menu bar,
and select Captu re Plots to Screen from the drop-down menu.

Enter the number (or numbers) of the stored-display mermnory locanon(s) (I'to |
200) from which you wish to display traces in Site Master Software Tools.

Select-OK.

Observe that the “Acquiring Control” box appears on the screen, then disappears
as the traces are automatically acguised and displayed. ' ‘
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Progrém Operation

The captured trace on the PC can be scaled and have its limit line, markers, and properties. .

~ changed. (Click on the Plot Properties icon, or select Plot Properties under the View
menu to make these changes.) The operation of the various menus that allow these opera-
tions to be accomplished is straightforward. To read about the operation of the menus, refer
to the on-line help screens, accessed from the Heip menu in the top menu bar.

Fault Location Software

A captured RL or SWR trace can be transformed to a Distance to Fault display. This is use-
ful for determining the loca’uon of faults; connections, and other discontinuities within the
cable.

To transform a plot, select Distance to Fault from the Tools menu {or click on the Distance
to Fault icon in the toclbar). A drop down menu w111 appear that asks you 1f the DUT is co- -
- axial cable or waveguide.

If coaxial cable is selected, it asks you to supply start and sfop distances along with the ca-
ble type or propagation velocity and insertion loss values. Tables in Appendix A provide
these values for scme of the more popular coaxjal cables (@ 1000 MHz).

If values are needed at a different frequency, or if yoﬁ need the exact values for more accu-
rate measurement, please contact the coaxial cable manufacturér. Coaxial cables may be
added to the list be editing the cables. 1st file. Follow the ex1stmg format to enter the
‘data to the list. Loss is entered in dB/m only.

 The dis'rance may be entered in feet or meters. Propagation velocity is used for coaxiat ca-
ble. The units may be changed by selecting Default Plot Settings under the Settmgs menu
and changing Measurement Units.

After supplying the needed information and clicking OK, a new plot will open showing .
coax match vs. distance. ' o

Smn:h Chart Software

After obtaining a frequency SWR or RL plot on the computer d13p1ay, chck the Smlth

Chart icon. Read the Help file to see how this feature functions (under Smith Chart and
Data Readout) '
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Saving a Plot as a Wmdows Metaflle or as a
Spreadsheet File .

Plots can be saved as Wmdows metafile ((wmf) or as a text file (xt). The metaﬁle may be
_ imported into graphic programs and a text file can be imported into a spreadsheet program,
but they cannot be reIoaded into the Site Master Software Tools pregram

Tosave a plot as a Windows Metafile, click on Fﬂe, in the top menu bar, and select Save
~ as Metafile from the drop down menu.

To save aplot as a text file to use in a spreadsheet, ehck on F1le in the top ment bar and se--

Iect Export to text file for Spreadsheet from the drop down- meniL.

Pastlng a Plot in Graphlc or Spreadsheet For-
mat

- The data points from a plot can be exported to a graphic applicetion or a spreadsheet via the

clipboard. To transfer data to the Windows clipboard:

Step 1. Select Settings and Clipboard Format from the top menu bar and pull-down
ment and choose either graphical or tabular format. - -

Step 2. Capture or load the desired plot.

Step 3. Copy the data to the clipboard by selecting the Copy.Plot Data icon or Copy
from the Edit menu.

Step 4 To paste to a graphic apphcauon, open the application and select Paste from the
. gpplication’s Edit memuz. -

Step 5. To paste to a spreadsheet, open the spreadsheet program and place the CUrsor
where the first data point should appear.

Step 6. Select Paste from the spreadsheet program’s Edit menu. -

Savmg Data to a Database

Plots can be saved to a database. Comments can be added to the plot data saved. Queries of
the database provide a means of comparing plots in the database. Refer to the on-line help
screens for operating instructions.

To save a plot to a database, click on Fite, in the top menu bar, and select Save Plot to Da-
tabase from the drop-down menu. '

“Drag-—'n-Drop”

Site Master Software Tools is Windows based. Graphs can “Drag-n-Drop™ onto each other.
Site Master Software Tools allows quick comparison of “before” and “after” Distance-To-
Fault measurements. Recent data is compared to a historical PC database récord, which is
usually recorded during site installation/commissioning.
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Each cable/antenna tends to have a unique Distance-To-Fault (DTF) “Signature” because
differing cable electrical lengths, cable types, dielectric thickness variations, and the posi-
tions of components {connectors, adapters, and lightning artesters) will cause different re-
flections at differing positions in the transmission line. Variations in the “signature”

between maintenance intervals offer a good indication of damage or damage causing condi-
tions. ' ‘

Printing

Captured traces may be printed from a PC using Site Master Software Tools. Once a cap-
tured trace has been downloaded choose Print under the File menu for printing options. The

printer setup can be altered, plots can be scaled, and multiple plots can be printed from the
Print dialog box. '
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Appendix A
Reference Data

Coaxial Cable Technical Data

© Table A-1 prov1des a standard listing of common coaxial cables along with thexr “Relative
Propagation Velocity” and “Nominal Attenuation in dB/m @1000 MHz" values.

Table A-1. Coaxial Cable Technical Data (1 of 2)

. s . Nominal Attenuation

Cable Type Relative Propagation Velocity (Vf) | dB/m @ 1000 MHz
RGS, 8A - 0.659 ‘ 0.262
RGS, 9A 0.659 _ 0.289
RG17, 17A | 0.659 o 0.180
RG5S, 55A, 558 0.659 - 0541
| RG58, 58B , 0.659 . , 0,558
RG58A, 58C 0.659 - ' B 1 {74
RG142 . | 0.690 _ " 0.443
RG174 ' 0.650 . 0.984
RG178B o 0.690 1,509
RG188 | 0,690 | 1.017
RG213 h © 0.860 0.292
RG214 I 0.659 | 0.292
RG223  0.659 : : 0.535
FSJ1-50A _ 0.840 - | : 0.197
FSJ2-50 - 0.830 0.134
FSJ4-50B . : . 0810 _ - 0.119
LDF4-50A 0.880 ‘ 0.077
LDF5-60A 0.890 ' 0.043
LDFB-50 . 0.890 ‘ ©0.032
LDF7-50A 0880 0.027
LDF12-50 0.880 . 0.022
i HJ4-50 ' 0.914 , 0.087
.| HI4580 ' 0920 0.054
HJ5-50 - 0.916 _ 0.042
™ HJ7-50A. | 0.621. 0.023 .
LMR100 L0800 0792
| LMR200 : 0.830 0.344
© 77| LMR240 0.840 | 0262
LMR40GC - ' 0.850 . 0.135
LMR500 1 TTTTTT0.880 : 0.108




Table A-I.  Coaxial Cable Technical Data (2 of 2)

Cable Type | Relative Propagation velocity (Vf) Ngg;;a(l;?:o%”ﬁ;_&"
LMR600 0.870 ' | - 0.087
LMRS00 0870 0.056
LMR1200 0.880 0.044
LMR1700 0.890 0.033
HCCG12-50J 0.915 0.042
HCC78-50J 0.915 0.042
HCC158-50J 0.950 0.023
HCG300-50J 0.960 0.014
HCC312-50d 0.960 0013
HF 4-1/8" Cu2Y .0.970 . 0.010
HE 5% Cu2Y. © 0960 0.007

| HF 6-1/8" Cu2Y 0.970 0.006
FLC 38-50J - 0.880 0.115
FLG 12-60J 0.880 0.075
FLC 78-50J 0.880 0.045
FLGC 114-50J  0.880 0.034
FLC 158-504 '0.880 . 0.029
GRS50 540PE 0.880 '0.070
CR50 1070PE 0.880 0.038
310801 0.820 - 01156
311201 0.800 0.180
311501 0.800 0.230
311601 0.800 0262
311901 0.800 0.377

| 352001 © 0.800 0.377




