Zinritsu

Site Master ™

S810A, S818A
Antenna and

Cabie Analyzer

User’s Guide

Hand-Held Tester For Antennas, Transmission
Lines And Other RF Components






DECLARATION OF CONFORMITY

Manufacturer’s Nume:  ANRITSU COMPANY

Manufacturer’s Address: Microwave Measursments Division

480 Jarvis Drive
Morgan Hili, CA 95037-2809
U5A

declares that the product specified below:

Product Name: Site Master
Madsl Namber: S810A, S815A

conforms 1o the raquirement ofl

EMC Directive 89/336/EEC as smended by Council Directive $2/3 UBEC & 93/68/EEC
Low Voitage Directive 73/23/EEC a3 amended by Council directive 93/63/EEC

Electromaghncetic Fnterference:
Emissions: CISPR L LL990/ENSSOL 11991 Group 1 Class A
Emmunity: IEC 1000-4-2: 1995/orENS0082-1:1995 - 4kV CD, 8kV AD

IEC 1060-4-3; 1993/ENVI0140:199%4 - 3V/im
1EC 1000-4-4: 1995/prENSO0S2-1:1995 - 0.5kV 5L, 1kV PL

Electrical Safety Requirement:

Product Safety: Tae Product Complies when used with Company supplied Pewer
Supply ftested to EN 609350
W mmnauaﬂ of Corporate Qualisy
Morgan Hifl, CA P7-0er- 9T
Date

Eurogesn Comact: For Amritsy product EMC & LVD information, contact Ancitsu ETD, Rutherford Close,
Stevenage Herts, SGE 28F UK, (FAY 44-H38-740202)







Table of Contents

General Information

Intreduction

Description . . . ...

LR I

Standard Accessories

Options . .......

Optional Accessories

-

-

‘Performance Specifications

Operation. .......

Introduciion ... ...
Control Descriptions
TestPanel . ........

Keypad . . .. ... ...
SoftKeys...........
Operating Procedures . .
Making Commeon Function Selections .
Applving Power . . ... ...
Perforning a Calibration . . .
Setting Options ., . . ... .
Setting Markers , . . .. ...
Setting Scale/Limits . . . . ...
Determining Remaining Battery Life . .. ... .. 2.29

Making Frequency-Domain Measurements 2-30

.

-

LR S I

R A

.

.

.

I

.

R

. Return Loss or SWR Measurement
Setecting a Frequency Range . . . . ., .
Performing a Calibration . .

Making a Measurement

Scaling the Display . . .

Adjusting Markers .
Adjusting 2 Limit . .
SavingaSetup . . ..
Recalling a Setup . .
Storing a Display . .
Recalling a Display .

November 1997
Copyright 1997, ANRITSLU Co.

-

.

.

.

.

.

-

. 11
. 13
NS 1 |
.12
. 13
. I3

. 2-24
. 225
.o 228
. 225
.. 227
.. 228
.. 228

. 2-30
.. 2-30
.. 2231
.. 2-32
o v 232
L0233
.. 2234
.. 234
.. 33
.. 234
. 235

10580-00014
Revision: A



L&t
(4 x
A A
(<A
e
r4 A
(4 AN
s
05T "
08T "
6T "
6T ©
A
A
o A
8T
iz
LT
T
2 A
A
stz
sbg -

(% ar A
| £ ar A
1T
Lo
L ar A
6£-T " °
(S5
6£-7 " °
8T
8T "
2
LW/
E1 3 A
€T

.

+

-

.

.

.

-

.

.

* aseD) SmAdlre]} 1Jos ayy uisn)
=+ Lrapeq ay) Supepdoy
sre e r e SI0RNY S8URY

.

.

.

.

..

. .

..

* t SI0LIY 1S3 HRS
** v S3po) Joary
<t s 2150 IS
st sroquudg
* IS ® Junuiag

v sHungeg YoM Jejg
oo..o...nn“ﬂmﬁ—um&
* aasog sapepy Smierdsiyy
SEA puR wgp u saso] Jededsy
spar] Jamog nduy ySipy Sapraseapy

JOHUOJA] J3sog sy Sujosay

* vt PO J0NTORN Jasmo] Bwrayayy
* SHRURINSBIR Mo Supjepy

.

il

+

.

soeeee e fppdsyy v Fugsoay

+ Aepdsyg ® Bupang
* dmjes e Smpeaay
+ + * dajog ¥ dmtaeg
T puny 8 Seysafpy
stayzey Sunsnipy
Kepdsyqq sy Buygess

JEIEAINSEIIAl L1 € Sepmaojrag
T BOPRIGEED) B SEINI0LIg
+ <+ afuwy Lawanbar] ¢ Bmoaps
SIUIIINSBI[A] UTBLTS([-300R)SI(T SUTYBIAT
D A T N T T T S P %m—ﬂﬂaﬂmgﬂgm

)

EE

+ Leydsig ¢ Sunog
* dnjag v Smpgesay
+ « - dnjag v Sujaeg
* ] € Bmmseipy
sy Bupsnfpy
Kepdsip ap fumgeog

JUANHIINSEI & BT
aoneIgRE]) & Sunmiojng
adumy Louanbasy e Bupvapg
JUBTUBINSEITA] SSO7] IPINFoAR A X0

£l

Weoggy



Software Tools Program. . . . . .

Description . . .. ... ... ... ...

Requirements . . ...........

Communication Port Setting . . . ..
Changing COM Port Settings-Windows 3.1
Changing COM Port Settings-Windows 95 .

Software Installation . ........

Pilot Capture . .........

Capture maltiple to database .. ..

-

Capture multiple traces to PC screen

Single tracecapture . . . . ... ...

Program Operation . ... ..
Fault Location Seftware. . . .
Smith Chart Software . . . . .

Saving a Plot as a Windows Metafile

.

-

-

Saving Data to a Spreadsheet . . . .

Saving Data fo a Data Base . .
“Drag-n-Drop”.........
Printing . . . ..........

Appendix A Reference Data

Peseription . . .. ... ....

.

*

*

-

.

i

ifiv






How to Use this Manual

The operation of the Site Master ™ is straightforward and intuitive.
However, you may find it helpful to review the operation of the keys
and menus prior to first-time use.

Descriptions of the keys and menus, along with measurement proce-
dures, are provided in Chapter 2,

First-time users and maintenance supervisors will benefit from perus-
ing the material in Chapter 1. This chapter describes the instrument and
provides listings of options and performance specifications,

Please Recycle

This product contains a rechargeable

nickel-cadmium battery. Spent nickel

cadium batteries are valuable resources,

do not throw them away. Arrange for Y

proper return for recycling in your local- .Arvmu Amv m
ity. If you do not have access to proper

disposal methods, return the battery to NiCd
your ANRITSU service center. Service

centers will dispose of the unit at no

charge. ANRITSU service centers are

listed in Table 2-4 (page 2-58).



Site Master System

Figure I-1.
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Chapter 1
General Information

introduction

This chapter provides description, specification, and optional accesso-
ries for the Site Master Series instruments. This series has two mem-
bers, as shown below. Throughout this manual, the term Site Master
will refer to the series; whereas, the terms Site Master S810A and’
S818A will refer to the applicable individual models.

Model Frequency Range

SBI0A 3.310 105 GHz

S818A 331w 18.0GHz
Description

The Site Master (Figure 1-1) is a hand held SWR/RE(standing wave
ratio/return loss) and Distance-To-Fault measurement instrument that
includes a built-in synthesized signal source and an optional power
monitor. It uses a keypad to enter data and a liquid crystal display
{LCD) o provide a graphical indication of SWR or RL over the se-
lected frequency range. The Site Master has a built-in distance-to-fault
capability. The Site Master is capable of up to two hours of continuous
operation from a fully charged internal battery. It can also be operated

- from a 12.5 dc source (which will also simultaneously charge the bat-
tery). Built-in energy conservation features can be used to extend bat-
tery life over an eight-hour work day.

The Site Master is designed for measuring SWR, return loss, or coax/
waveguide insertion loss and locating faulty RF components in antenna
systems. Power monitoring capability is available as an option. The dis-
played trace can be scaled and/or enhanced with settable frequency
markers and/or a limit line, A menu option provides for an audible

1-1
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Chapter 1 General Information

Options

»  Opiion 5~ Add RF Wattmeter Power Monitor

Optional Accessories

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

. Precision N (/) Short/Open, Part No. 22NF30

+  Precision N (m) Load, 40 dB, Part No. 28N50-2

. Precision N (f) Load, 40 dB, Part No. 28NF50-2

+  Adapter, Precision N (m) to N (m), Part No. 34NN30A
. Adapter, Precision N (f) to N (f), Part No. 34NFNIF50

- Armoured Test Port Extension Cable, 1.5 meter, N {m) to
N (f), Part No. 15NNF50-1.58

. Armoured Test Port Extension Cable, 3.0 meter, N {m) to
N {f), Part No. 13NNF50-3.0B

. Armoured Test Port Extension Cable, 5.0 meter, N {(m) to
N (D), Part No. 15NNF30-53.0B

- Precision Universal Waveguide Calibration Components, see
Table A-1

. Precision Coaxial-to-Universal Waveguide Adapters, see
Table A-2

«  RF Detector, 10 MHz to 20 GHz, N(mn) input connector,
50 Ohms, Part No. 560-7TN50B

«  Transit Case for Site Master, Part No. 760-213
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Chapter 1 General Information

Performance Specifications

Performance specifications are provided in Table 1-1.

Table I-1.

Performance Specifications {1 of 2)

Specifications are valid when the unit is calibraled at ambient tern-

perature after a 5 minute warmup.

Description
"Freguency Range:
Site Master S810A
Site Master 5818A
Frequency Accuracy
Freguency Resolution
SWR:

Range
Resolution

Return Loss:
Range
Resolution

Coax/Waveguide Insertion Loss:

HRange
Resolution

“Distance-To-Fault (DTF):
Range
Coax:
Resolution {in meters)
{Rectangular Windowing)

Waveguide:
Resolution (in meters)
{Rectangular Windowing)

Value

3310105 GHz
3.3t018.0GHz
75 parts per million @ 25°C”
1 MMz

1.00 10 65.00
0.01

0.0 t0 54.00 @B
0.61dB

0.0t0 54.00dB
0.01 dB

0 to (Resoution x 128}

(1.5x 108 (v
AFrequency

Where V) is the cable’s relative
propagation velocily.

(1.5 x 1081 - (7)%)

AFrequency
Where f. is the waveguide’s
cutoff frequency and f1 is the
start frequency of the sweep.

17-5
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Chapter I General Information

This page is intentionalty blank.
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Chapter 2
Operation

introduction

This chapter provides a description of each control and describes how
to calibrate the Site Master and make a measurement.

Control Descriptions

Control descriptions are given below; the test panel controls and con-
nectors are listed first. The keypad controls follow and are listed alpha-
betically. Then, the soft keys and menu structure are described using
Figure 2-3 (page 2-8).

Test Panel

12.5-15VDC Provides input for battery charging the unit. Input is
(600 mA}  12.5t0 15 Vde @ 600 mA.

Battery = Indicator light to show that the battery is being
Charging  charged. (Indicator automatically shuts off when the
battery is fully charged.)

External Indicator light to show that the Site Master is being
Power powered by the external charging unit.
Serial Provides an RS232 DB9 interface with a Com Port

Interface  on a personal computer (for use with the ANRITSU
Software Tools program). Also provides an interface
to a HP Deskjet 340 printer or a Seiko DPU-411
Thermal printer.

TestPort  Provides RF output, 50Q impedance.

AF Det Provides RF detector input for the Power Monitor.

2-1
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Chapter 2 Operation

number using the Up/Down Arrow key and press the
ENTER key to implement. Setup O recalls the fac-
tory preset state.

RUN When in the Hold mode, this key starts the Site Mas-

HOLD ter sweeping and provides a Single Sweep Mode trig-
ger; when in the Run mode, it pauses the sweep.
When in the Hold mode, the hold symbel (Table 2-1,
page 2-54) appears on the left side of the LCD.
(HOLD conserves considerable battery power.)

SAVE " Saves the displayed trace to 1 of 70 internal non-

DISPLAY  volatile memory locations. When the key is pressed,
the next available empty memory location appears on
the display (i.e.“Save display 3”). Press ENTER to
save to the current empty memory location or select
an appropriate number from the keyboard or use the
Up/Down Arrow key and press the ENTER key to
implement. .

To erase saved displays select 0 and press ENTER.
Individual displays may be selected and erased by en-
tering the display number and pressing ENTER. Se-
lecting display 0 will erase all saved displays.

CAUTION: The selected memory location will be over-
written by the SAVE DISPLAY operation. No warning
is giver.

When the Site Master is cycled on/off, the memory
location increrment resets to the lowest memory loca-
tion (1).

SAVE Saves the current system setup to 1 of 6 internal non-

SETUP volatile memory locations. When the key is pressed,
“Save Setup:” appears on the display. Select an
appropriate number using the Up/Down Arrow key
and press the ENTER key to implement.

2-3
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Chapter 2 Operation

{1 Connect LOAD, Press ENTER
The Site Master will measure the 502 termina-
tion (load) that you must attach to the end of the
test port.

NOTE:

The combined measurements of an open, a short,
and a known-impedance load in coax calibration and
of known-offset shorts and known-impedarice load in
waveguide calibration normalizes the measurement
system, to account for uncertainties introduced by
measurement-systern componenis (e.g., cables, con-
riectors, elc.).

Up/Down  Increments or decrements a parameter value.
Arrow Key

Note:

Atturn on, before any other keys are pressed, the
Up/Down Arrow Key may be used to adjust display
contrast.
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Chapter 2 Operation

Frequency Provides for setting sweep frequency end-points. Se-

Menu lected frequency values may be changed using the

(FREQ) keypad or Up/Down Arrow key. All frequency en-
tries are in GHz.

Choosing FREQ causes the soft keys, below, ta be
displayed and the corresponding values to be shown
in the message area,.

LR P J(_J(__J(man

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

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

1 MAIN — Returns to the Main Mena,

2-11
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Chapter 2 Operation

Onption
Menu
{OPT)

Provides for selecting Site Master options.

Choosing OPT causes the soft keys, below, to be dis-
played and the corresponding values to be shown in
the message area.

(Bt J( B2 J( B3 ][ B4 }[MORE]

[ 81 MATH — Opens a menu of trace math

operation modes, OFF, TRACE - MEMORY.
Use the Up/Down Arrow key and ENTER key to
make a selection.

B2 LIMIT BEEP ON/OFF — Toggles the limit
beeping sound on or off. When on, the Site Mas-
ter sounds a beep when the measured value is
above the limit line.

B3 KEYBD LOCK ON/OFF — Toggles the key-
board locking feature on or off. When on, the key-
board {except for the keys listed below) is locked
to prevent inadvertant data entry.

When locked, pressing any key (except ON/OFF,
RUN/HOLD, MORE, MAIN, OPT, and B3)
will cause the lock-out symbol (Table 2-1, page

“2-33) to display along the left edge of the LCD

and an error beep to sound.

B4 SINGLE SWP ON/ OFF — Toggles the
single sweep function on or off. When on, the Site
Master will have to be manually triggered using
the RUN/HOLD key on the keypad for each
swesp.

MORE — Selects the Option Sub-Menu, de-
scribed below.

2-13
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Chapter 2 Operation

Distance  Provides for setting Distance to Fault parameters.

Menu Selected distance values may be changed using the

(DIST) keypad or Up/Down Arrow key. Entry can be in feet
or meters, depending on the setting of the B soft key
in the Option Sub-Menu (page 2-15).

Choosing DIST causes the soft keys, below, to be dis-
played and the corresponding values to be shown in
the message area.

(bt J{ D2 }PTrAID)( ) (MORE )

[} D1 — Opens the start distance On parameter for
data entry. This is the start value for the distance
range. Press ENTER when data entry is complete.

[] 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.

0 DTF AlD —~ Provides interactive help to optimize
DTF set up parameters. User is prompted for
system parameter values of maximum distance,

- center frequency, cable or waveguide type, or
propagation velocity or group velocity. Frequency
parameters are then calculated to optimize both
range and resolution.

] MORE — For coaxial cable, selects the Distance
Sub-Menu 1, described on page 2-16. For
waveguide, selects the Distance Sub-Menu 2, de-
scribed on page 2-17.

NOTE: Refer to Appendix A for coaxial cable and
wavequide fechnical data.
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Chapter 2 Operation

Distance Provides for setting waveguide loss and cutoff fre-
Sub-Menu 2 quency of the waveguide. Selected values may be
changed using the keypad or Up/Down Arrow key.

Chosing MORE causes the soft keys, below, to be
displayed and the corresponding values to be shown
in the message area.

( LOSS | [CUTOFF] WAVE G (WINDW] [ MAIN |

0 LOSS — Opens the Waveguide Loss parameter
for data entry. Enter the loss per foot (or meter)
for the type of waveguide being tested. Press
ENTER when data entry is complete. (Range is
0.000 to 5.000 dB/m)

0 CUTOFF — Opens the Cutoff Frequency parame-
ter for data entry. Enter the cutoff frequency for
the type of waveguide being tested. Press ENTER
when data enfry is complete.

0 WAVE G - Opens a menu of common
waveguides. Use the Up/Down Arrow key and
ENTER key to make a selection. This feature is -
provided as a rapid means of seiting both
waveguide loss and cutoff frequency.

] WINDW — Opens a menu of FFT windowing
types for DTF calculation. Use the Up/Down
Arrow key and ENTER key to make a selection.

1 MAIN — Retumns to the Main Menu.
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Chapter 2 Operation

Distance To Faul
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Figure 2-4.  Rectangular Windowing Example
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Figure 2.5.  Nominal Side Lobe Windowing Example
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Chapter 2 Operation

Markers
Menu
(MKRS)

Provides for setting marker values. Selected fre-
quency marker or distance marker values may be
changed using the keypad or Up/Down Arrow key.

Pressing the MARKER key causes the soft keys, be-
low, to be displayed and the corresponding values to
be shown in the message area.

h

Mt (M2 (M3 ) M4 1 MAIN

0

O

M1 — Selects the M1 marker parameter, display-
ing either frequency or distance and the corre-
sponding SWR, RL, or CWL. and opens the
Markers 2nd Level Menu, described on page 2-22.

M2 — Selects the M2 marker parameter, display-
ing either frequency or distance and the corre-
sponding SWR, RL, or CWL and opens the
Markers 2nd Level Menu, described on page 2-22.

M3 - Selects the M3 marker parameter, display-
ing either frequency or distance and the corre-
sponding SWR, RL, or CWL and opens the
Markers 2nd Level Menu, described on page 2-22,

M4 — Selects the M4 marker parameter, display-
ing either frequency or distance and the corre-
sponding SWR, RL, or CWL and opens the
Markers Znd Level Menu, described on page 2-22.

MAIN — Returns to the Main Menu.
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Chapter 2 Operation

Markers Provides selections for placing the selected marker at
Menu the frequency or distance with the maximum or mini-
{3rd Level) mum SWR, RL or CWL.

Choosing MORE causes the soft keys, below, to be
‘displayed and the corresponding values to be shown
int the message area.

[ PEAK | (VALLEY] { ) [ BAGK } { MKRS |

[0 PEAK — Places the selected marker at the fre-
quency or distance with the maximum SWR, RL,
or CWL,,

O VALLEY — Places the selected marker at the fre-
quency or distance with the minimum SWR, RL,
or CWL.

[ BACK — Returns to the Markers 2nd Level Menu.,
O MKRS — Returns to the Main Markers Menu.
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Chapter 2 Operation

CAUTION: The measurement systern MUST be cali-
brated at the ambient temperature prior fo making a
measurement. You must calibrate when the sefup fre-
quency is changed. Calibrations and setups are not
independent; they are ted together. The instrument
can store up to six calibration/setups. When you re-
call a stored setup, perform a new calibration only if
the test sefup has been aftered.

Making Common Function Selections

Common functions are calibration, options, markers, and scale func-
tions that are common to both frequency- and distance-domain measure-
ments.

Applying Power
Step 1. Tun the Site Master on using the ON/OFF key.

Step 2. Observe that the Site Master opening screen appears
and that it performs a self test. The firmware version
and model number are shown in the opening screen.

Performing a Calibration

Step 3. Perform a measurement calibration using the
START CAL key. Select either COAX or WAVE-
GUIDE calibration type. Select the desired setup con-
figuration from the following menu. Once setup is
complete, select START CALIBRATION from the
menu and press ENTER.

For COAX:

Follow the ensuing “Connect OPEN, Press EN-
TER,” Connect SHORT, Press ENTER,” and
“Connect LOAD, Press ENTER?” instructions that
appear in the message area. Connect the respective
Open, Short, and Load components to the end of the

2-25
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Chapter 2 Operation

After each selection, the message “Measuring
SHORT 1," “Measuring SHORT 2,” or “Measur-
ing LOAD" appears while the measurement is in pro-
aress.

NOTES: _

For best calibration results -~ compensation for all
measurement system uncertainties — ensure that the
Open/Short/Load (Short 1/Short 2/1L.oad for wave-
guide) is at the end of the test port or optional exten-
sion cable; that is, at the same point that you will
connect the antenna or device 1o be tested.

For best results, use a phase silable Test Port Exten-
sion Cable (see Optional Accessories). If you use a
typical laboratory cable to extend the Site Master test
port to the device-under-test, cable bending sub-
sequent to the Open/ Short/Load calibration will
cause uncompensated phase reflections inside the
cable. Thus, cables which are NOT phase stable may
cause measurement errors thaf are more pronounced
as the test frequency increases. ‘

For optimum calibration, ANRITSU recommends using
precision calibration components.

Setting Options
Step 4. Press the OPT sofi key, from the Main Menu
(page 2-8).

Step 5. Accept or change the settings of the B1 through B7
options. Refer to pages 2-13 and 2-14 for a descrip-
tion of each option.
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Chapter 2 Operation

Determining Remaining Battery Life

When the AC-DC adapter is disengaged from the Site Master, a battery
indicator symbol is continuously displayed at the top-right corner of the
display (Figure 2-9). A totally black bar indicates a fully charged bat-

tery.

Remaining Battery Life
Sliding Gauge Symbol

RETURN 1033

o
=
o}
Z
3

9.0 FREQ {GHz)

M1=3075dB AT 8.0 GHz M3 =OFF
M2 = 21.10dB AT 8.5 GHz M4 = OFF

{wmope )(_rrea ) (scae U oet J(

Figure 2-9,

Battery Monitor
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Chapter 2 Operation

Performing a Calibration

Step 9. Perform a measurement calibration using the
START CAL key. Select either COAX or WAVE-
GUIDE calibration type. Select the desired setup con-
figuration from the following menu. Once setup is
complete, select START CALIBRATION from the
ment and press ENTER.

For COAX:

Follow the ensuing “Connect OPEN, Press EN-
TER,” Connect SHORT, Press ENTER,” and
“Connect LOAD, Press ENTER” instructions that
appear in the message area. Connect the respective
Open, Short, and Load components to the end of
theTest Port Extension Cable (Figure 2-8, page 2-26)
prior to pressing ENTER.

After each selection, the message “Measuring
OPEN,” “Measuring SHORT,” or “Measuring

LOAD” appears while the measurement is in progress.

For WAVEGUIDE:

Follow the ensuing “Connect SHORT 1, Press
ENTER,” “Connect SHORT 2, Press ENTER,”
and “Connect LOAD, Press ENTER” instructions
that appear in the message area, Connect the repec-
tive Short 1, Short 2, and Load components to the
end of the Test Port Extension Cable (Figure 2-8)
prior to pressing ENTER.

After each selection, the message “Measuring
SHORT 1, “Measuring SHORT 2,” or “Measur-
ing LOAD” appears while the measurement is in pro-
gress.
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Chapter 2 Operation

the TOP and BOTTOM soft keys from the ensu-
ing soft key menu (page 2-12).

Adjusting Markers

Step 13.  Press the MARKER key (Figure 2-1, page 2-0) to
call up the Markers Menu, (Maximum of 4 available
markers)

Step 14.  Press the M1 soft key on the Markers Menu to select
Marker 1. This will open the Markers 2nd Level
Menu. Press the ON/OFF soft key to turn M1 on.
Press the EDIT soft key to open the M1 parameter
for data entry. Enter the desired numerical value us-
ing the keypad or the Up/Down Arrow key (Figure
2-1, page 2-0). Press ENTER when the data entry is
complete.

Step 15,  Press the BACK soft key to return to the Markers
Menu,

Step 16.  Press the M2 soft key on the Markers Menu to select
Marker 2. This will open the Markers 2nd Level
Menu. Press the ON/OFF soft key to turn M2 on.
Press the EDIT soft key to open the M2 parameter
for data entry. Enter the desired numerical value us-
ing the keypad or the Up/Down Arrow key (Figure
2-1, page 2-0). Press ENTER when the data entry is
complete.

Step 17.  Press the DELTA softkey to display the difference
between M2 and M1 in SWR (dB) and in frequency.
The delta function displays the difference of M2, M3,
or M4 with respect to M1,

Step 18.  Press the BACK and the MAIN soft key to return to
the Main Menu.
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Chapter 2 Qperation

Step 28. - Press ENTER io store the display in the current
empty memory location or enter the desired numeri-
cal value using the keypad (1 to 70) or the Up/Down
Arrow key. Press ENTER when entry is complete.

Step 29.  Enter the current time in HHMM format. Press
ENTER when entry is complete.

Step 30.  Enter the current date in DDMMYY format. Press
ENTER when entry is complete.

Step 31. Enter an 8-digit reference designator. Press ENTER
when entry is complete.

Recalling a Display
Step 32.  Press the RECALL DISPLAY key.

Step 33.  Enter the desired numerical value using the keypad
(1 10 70) or the Up/Down Arrow key. Press ENTER
when data entry is cornplete.

Coax/Waveguide Loss Measurement

Selecting a Frequency Range
Step 1. Press the MODE soft key, from the Main Menu
(page 2-8).

Step 2.  Select Coax/Waveguide Loss measurement using the
Up/Down Arrow key. Press ENTER when selection
is complele,

Step 3. Press the FREQ soft key, from the Main Menu
{page 2-8).

Step 4. Press the FI soft key from the Frequency Menu
(page 2-11).
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Chapter 2 Operation

tive Short 1, Short 2, and Load components to the
end of the Test Port Extension Cable (Figure 2-8)
prior to pressing ENTER,

After each selection, the message “Measuring
SHORT 1,” “Measuring SHORT 2,” or “Measur-
ing LOAD" appears while the measurement is in pro-
gress.

NOTES:

For best calibration results — compensation for all
measurement system uncertainties — ensure that the
Open/Short/Load (Short 1/Short 2/Load for wave-
guide) is at the end of the test port or optional exten-
sion cable; that is, at the same point that you will
connect the antenna or device to be tested.

For best results, use a phase stable Test Port Exten-
sion Cable (see Optional Accessories). If you use a
typical laboratory cable to extend the Site Master fest
port to the device-under-test, cable bending sub-
sequent to the Oper/ Short/Load calibration will
cause uncompensated phase reflections inside the
cable. Thus, cables which are NOT phase stable may
cause measurement errors that are more pronounced
as the test frequency increases.

For optimum calibration, ANRITSU recommends using
precision calibration components.

Making a Measurement

Step 10. Connect the cable to be tested to the Site Master
Test Port or the end of the Test Port Extension Cable

(if used).
Step 11.  Place an Open or Short at the other end of the cable.

2.37
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Chapter 2 Operation

Step 18.  Press the DELTA soft key to display the difference
between M2 and M1 in dB and frequency. (The delta
function only displays the difference of M2, M3, or
M4 with respect to M1.) -

Step 19.  Press the BACK and the MAIN soft key to return to

the Main Menu,
Adjusting a Limit
Step 20.  Press the LIMIT key (Figure 2-1, page 2-0) to call up

the Scale Menu.

Step 21.  If the Limit needs to be turned OFF, press the
LIMIT soft key on the Scale Menu. If the Limit
needs to be turned ON, press the LIMIT softkey
again. This will open the Limit parameter for entry. If
needed, enter the desired numerical value using the
keypad or the Up/Down Arrow key (Figure 2-1, page
2-0). Press ENTER when the data entry is complete.

Step 22.  If you wish to have an audible beep when the trace is
above the limit line, press the OPT soft key from the
Main Menu (page 2-8).

Step 23.  Press the B2 soft key from the Option Menu (page
2-13) to toggle the limit beep indicator ON.

Saving a Setup
Step 24.  Press the SAVE SETUP key (Figure 2-1, page 2-0).

Step 25.  Enter the desired numerical value (1 to 6} using the
Up/Down Arrow key. Press ENTER when data entry
is complete.

Recalling a Setup
Step 26.  Press the RECALL SETUP key.

Step 27.  Enter the desired numerical value (1 to 6) using the
Up/Down Arrow key. Press ENTER when data entry

2-39
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Chapter 2 Operation

Making Distance-Domain Measurements

Distance domain measurements——-commonly known as distance-to-

fault (DTF)—are made over a selectable distance range. They return in-

formation that can help locate discontinuities in a transmisston line.

Selecting a Frequency Range

NOTE FOR COAX:

The maximum distance range is determined by the

frequency span, number of dala points, and relative

propagation velocily:

_ (1.5x 10%) (128) (V
2-F

Maximum UnéliasedRange (mefers) =

Where:  F1 is start frequency (in Hz)
£2 is stop frequency (in Hz}
V¢ is relative propagation velocity

NOTE FOR WAVEGUIDE:
The maximum distance range is determined by the
frequency span, number of dala points, and group ve-
locity:
8
Maximum UnaliasedRange (meters) = (1.8 ._Mm w Ame (Vo)

Where:  F1 is start frequency (in Hz)
F2 is stop frequency (in Hz)
V5 is group velocity

Va=11- (Fom)

F¢ is culoff frequency {in Hz)

Step 1. Press the MODE soft key, from the Main Menu
{page 2-8).

Step 2.  Select DTF-SWR or Return Loss measurement using

the Up/Down Arrow key (Figure 2-1, page 2-0).
Press ENTER when selection is complete.

2-41
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Chapter 2 Operation

Performing a Calibration

Step4.  Perform a measurement calibration using the
START CAL key. Select either COAX or WAVE-
GUIDE calibration type. Select the desired setup con-
figuration fromthe following menu. Once setup is
complete, select START CALIBRATION from the
meru and press ENTER,

For COAX:

Follow the ensuing “Connect OPEN, Press EN-
TER,” Connect SHORT, Press ENTER,” and
“Connect LOAD, Press ENTER” instructions that
appear in the message area. Connect the respective
Open, Short, and Load components to the end of
theTest Port Extension Cable (Figure 2:8, page 2-26)
prior to pressing ENTER.

After each selection, the message “Measuring
OPEN,” “Measuring SHORT,” or “Measuring
LOAD” appears while the measurement is in progress.

For WAVEGUIDE:

Follow the ensuing “Connect SHORT 1, Press
ENTER,” “Connect SHORT 2, Press ENTER,”
and “Connect LOAD, Press ENTER” instructions
that appear in the message area. Connect the repec-
tive Short 1, Short 2, and Load components to the
end of the Test Port Extension Cable (Figure 2-8)
prior to pressing ENTER. .

After each selection, the message “Measuring
SHORT 1,” “Measuring SHORT 2,” or “Measur-
ing LOAD” appears while the measurement is in pro-
gress.

2-43
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Chapter 2 Operation

NOTES:

Changing D1, D2, Cable Type, Waveguide Type, Cut-
off Frequency, Propagation Velocity, and Loss within
the valid range will not invalidate the calibration. How-
ever; changing CF and/or D2 beyond its maxirmum
calibrated range or changing media type will require a
new calibration.

Press the BS soft key from the Option Sub-Menu
{page 2-14) to toggle between feet and meters. Val-
ues entered in either will freely convert to the other.

Loss and relative propagation velocity values for
many common cable types and cutoff frequency and
mid-band loss for many common waveguide lypes
are listed in the tables in Appendix A.

Scaling the Display

Step 7. The display can be scaled using either of the follow-
ing methods:

3 Automatically scale the display using the AUTO
SCALE key (Figure 2-1, page 2-0).

{1 Manually scale the display using the LIMIT key
ot the SCALE soft key—from the Main Menu—
and the TOP and BOTTOM soft keys from the
ensuing soft key menu (page 2-12).

Adjusting Markers

Step 8.  Press the MARKER key (Figure 2-1, page 2-0) to
call up the Markers Menu (Maximum of 4 available
markers).

Step 9.  Press the M1 soft key on the Markers Menu to select
Marker 1. This will open the Markers 2od Level
Menu. Press the ON/OFF soft key to turn M1 on.

2-45
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Chapter 2 Operation

Step 17.  Press the B2 soft key from the Option Menu (page
2-13) to toggle the limit beep indicator ON.

Saving a Setup
Step 18.  Press the SAVE SETUP key (Figure 2-1, page 2-0).

Step 19.  Enter the desired numerical value (1 to 6) using the
Up/Down Arrow key. Press ENTER when data entry
is complete,

Recalling a Setup
Step 20.  Press the RECALL SETUP key.

Step 21.  Enter the desired numerical value (1 to 0) using the
Up/Down Arrow key. Press ENTER when data entry
is complete. To restore the factory defauits, enter 0,
then press ENTER.

Storing a Display

Step 22.  Press the SAVE DISPLAY key. This will display the
next available empty memory location.

Step 23,  Press ENTER to store the display in the current
empty memory location or enter the desired numeri-
cal value using the keypad (1 to 70) or the Up/Down
Arrow key. Press ENTER when entry is complete.

Step 24.  Enter the current time in HHMM format. Press
ENTER when entry is complete,

Step 25.  Enter the current date in DDMMYY format. Press
ENTER when entry is complete.

Step 26. Enter an 8-digit reference designator. Press ENTER
when entry is complete.
Recalling a Display
Step 27.  Press the RECALL DISPLAY key.
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Chapter 2 Operation

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 indi-
cate 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.

2-49
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Chapter 2 Operation

Printing a Screen
Step 1.  Connect the printer as shown in Figure 2-11,

Step 2. Obtain a SWR, RL, CWL,, or Distance-to-Fault meas-
urement display.

Step 3. Select the printer using the B6 soft key from the Op-
tion Sub-Menu (page 2-14).

Step 4. Press the PRINT key (Figure 2-1. page 2-0).

SERIAL-TO-PARALLEL
INTERFACE CABLE

Figure 2-11.  Printer Setup

2-51
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Chapter 2 Operation

Table2-1. LCD ?.9;. Symbols

Icon

]

2

d

-/

IC

Symbol

Site Master is in Hold or Power Conservation

mode. To resume sweeping, press the

BUN/HOLD key. After 10 minutes without a
key press, the Site Master will automatically
enfer into its power conservation mode.

Site Master is in keypad lockout mode. To turn
off keypad lockout, use the B3 soft key (page

2-13}.

Lock fail indication. Check battery. (If Site
Master fails to lock with a fully charged bat-
tery, cail your ANRITSU Service Center.)

Processor timeout failure. Symbol appears at
the frequency that causes an input RF overload;
it then disappears as the sweep continues past

that point.

When calibration is performed, the Site Master
stores the ambient temperature. If the tempera-
ture drifts outside the specified range, this indi-
cator will flash. A recalibration at the current

temperature is recommended.

Indicates the remaining charge on the battery.
The inner white rectangle grows longer as the

battery charge depletes.
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Chapter 2 Operation

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

Error Message
RANGE
FRROR:Fi>F2
RANGE
ERROR:D1>D2
RANGE

ERROR:D2 >
DMax=xx.x ft (m}

RANGE ERROR:
TOP<=BOTTOM

RANGE ERROR:
TOP>=BOTTOM

CAL
INCOMPLETE

CAL VALID FROM:

Xxxx.x to
Xxxx.x MHz

DIST REQUIRES
Fil<F2

Description

The start (F1) frequency is greater than the

stop (F2) frequency.

The start (D1} distance is greater than the

stop (D2) distance.

"The stop distance (D2) oxom@am the

maximum unaliased range. This range is
determined by the frequency span, number
of points, and relative propagation velocity

or group velocity:
COAX:

Max Unaliased Range (meters) =
WAVEGUIDE:

Max Unaliased Range (meters) = )

Where: F1is start frequency (in Hz)
F2 is stop frequency (in Hz)

(5% 165 (128) (V)
F2-Fl

(15 % 10%) (128) (V)
- Fl1

Vs relative propagation velocity

Vg is group velocily.

The SWR scale parameter top value is less

than or equal to its bottom value.

The RL scale parameter top value is greater

than or equal to its bottom value,

A complete open, short, and load calibration
must be performed before calibration can be

turned on.

The calibration was performed at a

frequency range that is different from the

current range.

Valid distance to fault plots require a non-

zero frequency span.
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Chapter 2 Operaftion

Using the Soft Carrying Case

The soft carrying case has been designed such that the strap can be un-
snapped to allow the case to be easily oriented horizontally; thus allow-
ing the Site Master confrols to be more easily accessed (Figure 2-12).

Figure 2-12.  Using Soft Carrying Case
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Chapter 2 Operation

Table 2-4.  ANRITSU Service Centers (2 of 2)

KOREA

ANRITSU KOREA (AWK}
#3(H Daeo Bidg. 26-5
Yeoide Dong, Youngdeungpo
Secul Korea 150 510
Tatephone: 02-782-7158
FAX: 02-782-4590

SINGAPORE
ANRITSU {SINGAPORE) PTE LTD

3 Shenton Way #24-03
Shanton House
Singapore G108
Telephone: 2265206 .
FAX: 2265207

SOUTH AFRICA
ETESCSA

1st Floor Montrose Place
Waterfa8 Park, Becker Road
MIGRAND

SOUTH AFRICA

Telephone; 011-315-1366
Fax: 011-315-2175

SWEDEN

ANRITSU ANRETSU AB

Box 247

5-127 25 Skarhoimen
Telephone: (08) 74-05-84C

FAX: (08)7 1-08-960

TAIWAN
ANRITSY CO, LTD.

.8F, No. 86, Section 3

Ghian Kuo N. Road

Taipei, Taiwan, R.O.C.
Telephone: {02) 515-6050

FAX: (02} 509-5612

UNITED KINGDOM

ANRITSU LTD.

200 Capability Green

Lutan, Bedfordshire
LLH 3LY, England

Telephone: 015-82-41-88-53

FAX: (15-82-31-303

2-59/2- 60






Chapter 3
Software Tools
Program

Description

The Site Master Software Tools program provides the means for trans-
ferring the measured trace, along with any applied markers and/or a
limit, to the screen of an MS-DOS based personal computer (PC) run-
ning Windows, Windows for Workgroups 3.xx, Windows NT, or Win-
dows 95.

Requirements

The Site Master Software Tools program is a standard Windows 3.x
program and will run on any computer that will run Windows, Win-
dows for Workgroups 3.xx, Windows NT, or Windows 95. Typically,
this means having a PC with the following characteristics:

« 386 or better microprocessor running enhanced mode
(386DX, 33 MHz or better, recommended).

« 8 MBytes of memory, minimum.

«  Hard Disk Drive, with approximately 3 MBytes of available
space.
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Chapter 3 Screen Capture Program

Wm Control #anel
Settings  Help
Calor Forts wm..u Logidouse Deskiop Keyboard
& o FRET x4
@v " i) [T} CYA @ %
ons e MNewok  ODBC  Erhawed
g

L
&5
COMI: coMZ:
& &

CoM3: coML

Settings for COM2:

Baud Rate:
Data Bits:
Parity:
Stop Rits:
Flow Cunty:

f Interrupt Bequest Line (RA):

E_H

Figure 3-1.  Windows 3.1 COM Porr Setting Dialog Boxes

Step 5. Click on the Advanced... bution. At the Advanced
Settings dialog box verify the COM Port Base Ad-
dress and IRQ. Click OK when done.

Step 6. Click OK again and then Close to close the COM
Port Setting Windows.

Note:
#f you changed the COM Port Base Address and/or
1RQ), you will need to restart Windows.
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Chapter 3 Screen €. amxawm Program

Step 6. Choose Port Setiings, then change to the following
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 Ad-
dress and IRQ. Click OK when done,

Step 8. Click OK again to close the System Properties win-
. dow.

Note:
If you changed the COM Port Base Address anu/or
IRQ, you will need to restart Windows.

Software Installation

The Site Master Software Tools program is a conventional Microsoft
Windows 3.x program. Instaflation is similar to all other such pro-
grams. For users new to Windows 3.x, a detailed procedure is given
below.

Step . Insert the ANRITSU Site Master Software Tools
For Windows disk in floppy drive AN or B\

Step 2.  In the Windows Program Manager, pull down the
File menu and select Run. (For Windows 95 users,
select Run under the Start menuw.)

Step 3. Type A: (or B:)\SETUP, when the dialog box ap-
pears.

Step 4, Press the Enter key to select the default directory,
* CNSITEMSTR, and begin the Setup routine.

Step 5. When the Setup program prompts, select “OK” or
press the Eater key to restart Windows.

3-5
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Chapter 3 Screen Capture Prograim:

Serial Interface

Com port
(Program defaults to Gom2)

Figure 3-3.  Equipment Setup for Site Master Tools Operation

NOTE: Trace scale can be caplured as per Site Mas-
ter or as autoscale by the capture program. To select
per Site Master or autoscaling, click on Seltings and
Default Piot Settings from the top menu bar and puff-
down ment.

Capture multiple to database
Step 1.  Connect the supplied cable as shown in Figure 3-3.

Step 2. Open the “Site Master Software Tools” group, in
the Windows Program Manager.
{Select the Windows puil-down menu from the Pro-
gram Manager menu bar, and select Site Master
Software Tools.)

Step3. Double-click on the “Site Master Software Tools”
icon to open the program.

Step4. Click on Capture, in the top menu bar, and select
Capture Multiple To Database from the drop-down
ment.

3-7
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Chapter 3 Screen Capture Program

Step 4. On the Site Master,

{1 Capture a new trace and store it to a memory

location.

(3 Recall the stored plot to the screen.

[ Press the ENTER key (on the Site Master) to start

the screen capture,

NOTE: The ENTER key on the Site Master must be
pressed while the PC screen shows “Waiting for
Data” for the fransfer of information o be complete.

Step 5. On the PC, observe that the “Waiting for Data” box
disappears and the trace capture process begins.
Within a short time, the Site Master trace will ap-

pear,

Program Operation

The captured trace on the PC can be scaled and have its limit line, mark-
ers, and properties changed. (Select Plot Properties under the View
menu to make these changes.) The operation of the various menus that
allow these operations to be accomplished is straightforward. To read
about the operation of the menus, refer to the on-line help screens.

They can be accessed from the Help menu, in the top menu bar.
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Chapter 3 Screen Capture Program

Saving a Plot as a Windows
Metafile

Plots can be saved as Windows Metafiles  WMF). The metafile may
be imported into other graphic programs, but cannot be reloaded into
the Site Master Software Tools program.

To save a plot asa Windows Metatile, click on File, in the top menu
bar, and select Save as Metafile from the drop down menu.

Saving Datatoa Spreadsheet

The data points from a plot can be exported to a spreadsheet via the
clipboard. To transfer data to a Windows spreadsheet program;

Step 1. Select Settings and Clipboard Format from the top
mena bar and pull-down menu and choose Format-
ted Text. .

Step 2.  Capture or load the desired plot.

Step3. Copy the data to the clipboard by selecting the
“Copy te Clipboard” icon or Copy from the Edit
menu.

Step 4. Open the spreadsheet program and place the cursor
where the first data point should appear.

Step 5. Select Paste from the spreadsheet program’s Edit
menu.,
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Appendix A
Reference Data

Description

The following pages contain tables of waveguide and coaxial cable ref-
erence data that are necessary for proper operation of the Site Master.
The data tables are organized as follows:

Table Title Page
A-1 Tniversal Waveguide Calibration Component _

PartNumbers . . . .. .. ... ... ... ... A-2

A2 Coaxial to Universal Waveguide Adapters . . . . . A-3

A-3 Flange Compatibility . .. .. ... ... ... .. A-5

A-4 Waveguide Offset Short Specifications . . . . . . . A-8

A-5 Waveguide Technical Data . . . . ... ... ... A-9

A-6 Coaxial Cable TechnicalData . . . . ... .. ... A-11
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Appendix A Reference Data

Table A-2.  Coaxial 1o Universal Waveguide Adaprers {1 of 2)
MMMWMW _n.‘mwmmhﬁc m«mwmv%:nz Flange Type OMMMMWM_, Em.ﬁﬂﬂam
PN {GH2) {GHz)
I5UMAON 3.300 4.900 UnivM-229 Nm whaz9
35UM4BN 3950 5.850 UnivM-187 Nm e
35UMSEN 4900 7050 | Univ-159 Nm WIS
3BUMTON 5.850 8.200 UnivM-137 Nm ey
35UMBAN 7.050 10.000 Univei-112 Nm wiliz
35UMI0ON 8.200 12,400 UnivM-90 N oo
35UMI20N | 10.000 15.000 UnivM-75 Nm WAL
35UM140N 12,400 18.000 Univid-62 N ««MWW
35UM220K 17.000 26.500 UniviM-42 Km i
35UA220N | 3300 4900 | Univus-229 Nm ooz
35UA1B7N 2,950 5850 | UniUS-187 Nm o
A5UATEON 4.800 7.050 UnivUs-159 Nm Haky
35UA137N 5850 8.200 UnivUs-137 Nm T
35UATT2N 7.050 10000 | UnivUS-112 Nm b
35UAGON 8.200 12400 | Univus-g0 Nm ity
3BUATSN 10.000 15000 | UnwUSTS Nm wars
J5UAG2N 12.400 18.000 UnivUS-62 Nm waee
25UA42K 17.000 26.500 UnivlUS-42 Ken hsecd
35CMR229N | 3.300 4500 CMR229 Nm aa
35CMRIB7N | 3.950 5.850 CMR187 Nm e
BEOMAISIN | 4.900 7.050 CMR159 Nm WRISY
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Appendix A Reference Data

Table A-3.  Universal Flange Comparibiliry (1 of 3)
Calibration Start Stop . ;
Component | Fraquency | Freguency Emﬁmnw_nm _....“.mzwm Omﬂnww_WE
PIN {GHz) {GHz) yp ¥ g
xxUMA0 3.300 4.900 o229 | UnivM-220 | PDRAD
: CAR48
WR187 : PAR4B
xxUM48 3.050 5.850 WG1s Univii-187 UAR4S
PDRA48
w CAR58
R158 . PARSSE
xxiIM58 4.900 7,080 WG13 UnivM-159 UARSS
PDRS58
13 CARYO
WR137 PARTO
XXUMTO 5.850 B.2G0 WG4 UnivM-137 UARTO
PORTO
CBRa4
WR112 . UBRa4
xxUM84 7.050 10,000 WG15 UnivM-112 PERB4
PDRB4
e
WHS0 : R10
xxUM1G0 8.200 12.400 WG Univiv-90 PBR10D
PDR1GO
WRY7SH an ._MW
UBR12
xxUIMT20 10.600 15,000 WG17 Univik-75 PBR120
PDR1Z0
A CBAR140
WHG2 UBA 40
xxUM140 12.400 18.000 WG18 Univii-62 PER140
PDR140
CBR22C
WR42 : UBR220
xxUM220 17.000 26.500 WG20 UnivM-42 £8R220
POR220
CPR229F
CPR229G
WR229 ) UG-1350/U
XAUAZ29 3.300 4.500 Waria | Univusase | ETRER
UG-1726/U
UG-1727/0
CPR187F
CPR187G
UG 138310
WR187 . -1
xxUA187 3.950 5.850 WGz UnivlUS-187 UG-1728/U
UG-1729/U
UG-148/U
UG-149A0)
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Appendix A Reference Data

Table A-3.  Universal Flange Compaiibility {3 of 3}

Calibration Start Stop : .
Component | Frequency | Fraquency Emeuw_nm mq_.m:ma Owﬂw»ww_m
PN {GHz) {GHz) yp ype 9

WR159
KXCMR 158 4800 7.050 RIS CMR159 CMR159
. CMR137
XXCMR137 5.850 8.200 RSt CMR137 | UG-1476
UG-1481
CMR112
XXCMR112 7.050 10.000 wRilz CMR11Z | uG14rTU
, UG-14827U
WRE0 CMRAS0
*XCMRE0 8.260 12.400 worts CMROD | UG-1478/J
UG-14B3/U
WR229
XxUER40 3.300 4900 e UER40 UERAD
_ WR187 .
xxUER48 3.950 5,850 WG LER48 HER48
WR159
xxUERS8 4900 7.050 N UERSS UERSS
WR137
*XUER70 5.850 8.200 N UERT7D UERTO
WR112
xxUERB4 7.050 10.000 A UERS4 UERS4
WRI0
*xUER100 £.200 12.400 i UER100 UER100
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Appendix A Reference Data

Tabie A-5. Waveguide Technical Data (1 of 2}

Start Stop : Cutoff
“< m<mm£am Frequency Frequancy Fregquency Mid-Band Loss
ype/Model (GH2) {GHz) (GHz) {di3/®, GHz}

WH224 :
WG11A 3.300 4.900 2577 00114
WR187 :

WG12 3.850 . 5,880 3.156 0.0157
WH159

WGia 4.900 7.080 3.705 0.0180
WR137

WG4 5.850 8.200 4285 0.0225
WR112 )

WG15 7.050 10.600 5.260 0.0312
WR102 7.000 - #1.000 5786 0.0330
WROC

waia 8.200 12.400 6.560 0.0481
WR75

W7 10.000 15.000 7.847 0.0583
WRET 11.0G0 17.000 8578 | 0.0858
WRE2

WG 12,400 18.000 9.490 0.0735
WRS1 15,000 22.000 11,540 0.1125
Wii42

WG20 17.000 26.500 14.080 0.1585

Andrew

EW34 3.100 4.200 2.376 0.0068
EW37 3.300 4.300 2.790 0.0088
EW43 4.400 5000 2780 0.0088
EWs2 4.600 8.425 3.850 0.0120
EWB3 5.580 7125 4.000 0.0138
EWB4 5.300 7750 4.320 0.0148
EWT7 5.100 8.500 4.720 0.0178
EWBS 7.700 9.800 6.460 0.033%
EWS0 8,300 1.700 6.500 0.0308
EW127 10.000 13.250 7.670 0.0385
EW132 14000 15.350 9.220 G.0482
EW180 14.006 19.700 11.450 (.05
EW220 17.00¢ 23.800 13.340 0.086

A-9
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Appendix A Reference Data

Table A-6. Coaxial Cable Technical Data

Cable Type faximum Reiative vmd_ummmzo: Mominal Aftenuation
Fraquency {GHz} Velocity (V3 dB/M00 it @ 6 GHz
FSJ1-50A 204 0.84 18.2
FSJ2-50 134 083 11.4
F8J4-508 10.2 0.81 10.6
EFX2-50 13.5 0.85 10.4
LOF1-50 15.8 0.86 8.34
LDF2-50 135 0.88 9.85
LDF4-50A 8.8 0.8g 6.64
HJ4-50 109 0.914 7.84
HJ4.5-50 6.6 0.92 45

A-11/A-12






