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Regulatory Information

Manufacturer’s Declaration

This statement is provided to comply with the requirements of the
German Sound Emission Directive, from 18 January 1991.

This product has a sound pressure emission (at the operator position) <
70 dB(A).

¢ Sound Pressure Lp < 70 dB(A).
e At Operator Position.

¢ Normal Operation.

e According to ISO 7779:1988/EN 27779:1991 (Type Test).

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenldrminformationsverordnung vom 18 Januar 1991.

Schalldruckpegel Lp < 70 dB(A).
Am Arbeitsplatz.

Normaler Betrieb.

Nach ISO 7779:1988/EN 27779:1991 (Typpriifung).
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Safety

N

WARNING

CAUTION

GENERAL

This product and related documentation must be reviewed for
familiarization with safety markings and instructions before operation.

This product has been designed and tested in accordance with IEC
Publication 1010, "Safety Requirements for Electronic Measuring
Apparatus," and has been supplied in a safe condition. This instruction
documentation contains information and warnings which must be
followed by the user to ensure safe operation and to maintain the
product in a safe condition.

SAFETY SYMBOLS

Indicates instrument damage can occur if indicated operating limits are
exceeded. Refer to the instructions in this guide.

Indicates hazardous voltages.

Indicates earth (ground) terminal

A WARNING note denotes a hazard. It calls attention to a
procedure, practice, or the like, which, if not correctly
performed or adhered to, could result in personal injury. Do not
proceed beyond a WARNING sign until the indicated conditions
are fully understood and met.

A CAUTION note denotes a hazard. It calls attention to an operation
procedure, practice, or the like, which, if not correctly performed or
adhered to, could result in damage to or destruction of part or all of the
product. Do not proceed beyond an CAUTION note until the indicated
conditions are fully understood and met.

Safety Considerations for this Instrument
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WARNING This product is a Safety Class I instrument (provided with a
protective earthing ground incorporated in the power cord).
The mains plug shall only be inserted in a socket outlet
provided with a protective earth contact. Any interruption of
the protective conductor inside or outside of the product is
likely to make the product dangerous. Intentional interruption
is prohibited.

This product is not intended for use in wet or damp

& environments. Do not expose this product to excessive
moisture. Operate this product only within the temperature
and humidity ranges specified in the user’s manual.

This instrument is equipped with internal ground fault circuit
interrupter class A.

¢ This device does not protect against electrical shock due to
contact with both circuit conductors or a fault in supply
wiring to product.

¢ Do not use extension cord to connect this product to power
receptacle. Attention-ne pas utiliser de rallonge pour
raccorder le detecteur-disjoncteur a la prise de courant.

¢ Replace cordset only with HP 8120 series. Attention -
Remplacer uniquement par un cordon amovible numero
8120.

¢ Do not use in wet location. Ne pas utiliser dans un
emplacement mouille.
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WARNING

Whenever it is likely that the protection has been impaired, the
instrument must be made inoperative and be secured against
any unintended operation.

If this instrument is to be energized via an autotransformer (for
voltage reduction), make sure the common terminal is
connected to the earth terminal of the power source.

If this product is not used as specified, the protection provided
by the equipment could be impaired. This product must be used
in a normal condition (in which all means for protection are
intact) only.

No operator serviceable parts in this product. Refer servicing
to qualified personnel. To prevent electrical shock, do not
remove covers.

Servicing instructions are for use by qualified personnel only.
To avoid electrical shock, do not perform any servicing unless
you are qualified to do so.

The opening of covers or removal of parts is likely to expose
dangerous voltages. Disconnect the product from all voltage
sources while it is being opened.

Adjustments described in the manual are performed with
power supplied to the instrument while protective covers are
removed. Energy available at many points may, if contacted,
result in personal injury.

The power cord is connected to internal capacitors that my
remain live for 5 seconds after disconnecting the plug from its
power supply.

For Continued protection against fire hazard, replace the line
fuse(s) only with 250 V fuse(s) or the same current rating and
type (for example, normal blow or time delay). Do not use
repaired fuses or short circuited fuseholders. FUSE: T 5.0A

NAMKT\MANUALS\HP8935\E6381A\REFGUIDE\BOOK\chapters\preface.lgl



CAUTION

Always use the three-prong ac power cord supplied with this product.
Failure to ensure adequate earth grounding by not using this cord may
cause personal injury and/or product damage.

This product is designed for use in Installation Category II and
Pollution Degree 2 per IEC 1010 and IEC 664 respectively. For indoor
use only.

This product has autoranging line voltage input, be sure the supply
voltage is within the specified range.

Ventilation Requirements: When installing the product in a cabinet,
the convection into and out of the product must not be restricted. The
ambient temperature (outside the cabinet) must be less than the
maximum operating temperature of the product by 4° C for every 100
watts dissipated in the cabinet. If the total power dissipated in the
cabinet is greater than 800 watts, then forced convection must be used.

To prevent electrical shock, disconnect instrument from mains (line)
before cleaning. Use a dry cloth or one slightly dampened with water to
clean the external case parts. Do not attempt to clean internally.
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WARNING -
RUBIDIUM
REFERENCE
ASSEMBLY
(E6381A)

Figure 1

The optional Rubidium Reference assembly, A2A15, (OPTION
AY5) of the HP 8935 Series E6381A TDMA Base Station Test Set
contains the radioactive isotope Rubidium 87. DO NOT attempt
to repair this assembly. This assembly contains no user
serviceable parts. The Rubidium 87 is isolated inside a vacuum
tube which is enclosed within a metal housing, and as a result,
there is no measurable external radiation. The rubidium
Reference assembly does not present any safety hazard. This
assembly, for disposal purposes, is regulated as a hazardous
waste and must be disposed of in accordance with local, state,
and federal laws.

F DT PORTATI IN THE A:

This package conforms to the conditions and limitations
specified in 49CFR 173.424 for radioactive material, excepted
package - instruments, UN2910.

FOR AIR TRANSPORTATION IN THE U.S.A AND
INTERNATIONAL:

This instrument must be shipped as cargo with the following
endorsement in the nature and quantity of goods box on the air
waybill, “Radioactive material, excepted package —
instruments.”

Rubidium Transportation Labels

o)

T \
Serial Number Option Label
Label 003 = CDPD Option
v AY5 = Rubidium Option

TRANSPORTATION LABEL

HEWLETT-PACKARD CO. SPOKANE 24001 E. MISSION AVE. LIBERTY LAKE, WA. 99019

FOR U.S.A. GROUND TRANSPORTATION: FOR U.S.A. AND INTERNATIONAL AIR TRANSPORTATION:
THIS PACKAGE CONFORMS TO THE CONDITIONS AND LIMITA- | | THIS INSTRUMENT MUST BE SHIPPING AS CARGO WITH THE FOLLOWING ENDORSE-

TIONS SPECIFIED IN 49CFR 173.424 FOR "RADIOACTIVE MENT IN THE NATURE AND QUANTITY OF GOODS BOX ON THE AIR WAYBILL "RADIO-
MATERIAL, EXCEPTED PACKAGE - INSTRUMENTS, UN 2910" ACTIVE MATERIAL, EXCEPTED PACKAGE-INSTRUMENTS"

WARNING

The optional Rubidium Reference assembly (OPTION AY5) contains the radioactive
isotope Rubidium 87. For Test Sets with this option, there are strict transportation
requirements. See transportation label on Test Set. Fines and penalties can results if the
directions on the label are not followed.

If the Test Set is upgraded with this option, you must place the transportation label on
the Test Set. Failure to do so can result in fines and penalties.

If the rubidium assembly is permanently removed from the Test Set, the transportation
label must also be removed. Failure to remove the label when the rubidium assembly is
removed can also result in fines and penalties.

labels.eps

10
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Product Markings

CE - the CE mark is a registered trademark of the European
Community. A CE mark accompanied by a year indicated the year the
design was proven.

CSA - the CSA mark is a registered trademark of the Canadian
Standards Association.

CERTIFICATION

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory.
Hewlett-Packard further certifies that its calibration measurements
are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institute’s calibration facility,
and to the calibration facilities of other International Standards
Organization members.
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Hewlett-Packard Warranty Statement for Commer cial Products

HP 8935 Series E6381A TDMA Base Station Test Set

Duration of Warranty: 1 Year

1.

HP warrants HP hardware, accessories and supplies against defects
in materials and workmanship for the period specified above. If HP
receives notice of such defects during the warranty period, HP will,
at its option, either repair or replace products which prove to be
defective. Replacement products may be either new or like-new.

. HP warrants that HP software will not fail to execute its

programming instructions, for the period specified above, due to
defects in material and workmanship when properly installed and
used. If HP receives notice of such defects during the warranty
period, HP will replace software media which does not execute its
programming instructions due to such defects.

. HP does not warrant that the operation of HP products will be

uninterrupted or error free. If HP is unable, within a reasonable
time, to repair or replace any product to a condition as warranted,
customer will be entitled to a refund of the purchase price upon
prompt return of the product.

. HP products may contain remanufactured parts equivalent to new in

performance or may have been subject to incidental use.

. The warranty period begins on the date of delivery or on the date of

installation if installed by HP. If customer schedules or delays HP
installation more than 30 days after delivery, warranty begins on
the 31st day from delivery.

. Warranty does not apply to defects resulting from (a) improper or

inadequate maintenance or calibration, (b) software, interfacing,
parts or supplies not supplied by HP, (c) unauthorized modification
or misuse, (d) operation outside of the published environmental
specifications for the product, or (e) improper site preparation or
maintenance.

. TO THE EXTENT ALLOWED BY LOCAL LAW, THE ABOVE

WARRANTIES ARE EXCLUSIVE AND NO OTHER
WARRANTYOR CONDITION, WHETHER WRITTEN OR ORAL IS
EXPRESSED OR IMPLIED AND HP SPECIFICALLY DISCLAIMS
ANY IMPLIED WARRANTIES OR CONDITIONS OR
MERCHANTABILITY, SATISFACTORY QUALITY, AND FITNESS
FOR A PARTICULAR PURPOSE.

12
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ASSISTANCE

8. HP will be liable for damage to tangible property per incident up to

the greater of $300,000 or the actual amount paid for the product
that is the subject of the claim, and for damages for bodily injury or
death, to the extent that all such damages are determined by a court
of competent jurisdiction to have been directly caused by a defective
HP product.

. TO THE EXTENT ALLOWED BY LOCAL LAW, THE REMEDIES

IN THIS WARRANTY STATEMENT ARE CUSTOMER’S SOLE
AND EXCLUSIVE REMEDIES. EXCEPT AS INDICATED ABOVE,
IN NO EVENT WILL HP OR ITS SUPPLIERS BE LIABLE FOR
LOSS OF DATA OR FOR DIRECT, SPECIAL, INCIDENTAL,
CONSEQUENTIAL (INCLUDING LOST PROFIT OR DATA), OR
OTHER DAMAGE, WHETHER BASED IN CONTRACT, TORT, OR
OTHERWISE.

FOR CONSUMER TRANSACTIONS IN AUSTRALIA AND NEW
ZEALAND: THE WARRANTY TERMS CONTAINED IN THIS
STATEMENT, EXCEPT TO THE EXTENT LAWFULLY
PERMITTED, DO NOT EXCLUDE RESTRICT OR MODIFY AND
ARE IN ADDITION TO THE MANDATORY STATUTORY RIGHTS
APPLICABLE TO THE SALE OF THIS PRODUCT TO YOU.

Maintenance Agreements

Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products. For any

assistance, contact your nearest Hewlett-Packard Sales and Service
Office.
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Regional Sales

Offices

Table 1 Regional Sales and Service Offices
Eastern USA Eastern USA Midwestern USA
Sales Office Sales Office Sales and Service

Hewlett-Packard Company
2101 Gather Rd.

Rockville, MD 20850

Tel: (301) 258-2000

Hewlett-Packard Company
2101 Gather Rd.

Rockville, MD 20850

Tel: (301) 258-2000

Hewlett-Packard Company
5201 Tollview Drive
Rolling Meadows, IL 60008
Tel: (708) 342-2000

Southern USA

Sales and Service
Hewlett-Packard Company
1995 North Park Place
Atlanta, GA 30339
Sales

Tel: (404) 955-1500
Fax: (404) 980-7292
Service

Tel: (404) 850-2544
Fax: (404) 980-7292

Southern USA

Service Center
Hewlett-Packard Company
930 E. Campbell Road
Richardson, TX 75081

Tel: (214) 699-4331

Western USA

Service Center
Hewlett-Packard Company
301 E. Evelyn Avenue
Mountain View, CA 94041
Tel: (415) 694-2000

Fax: (415) 694-0601

Western USA

Sales and Service
Hewlett-Packard Company
24 Inverness Place East
Englewood, CO 80112
Sales

Tel: (303) 649-5000
Fax: (303) 649-5787
Service

Tel: (303) 649-5512
Fax: (303) 649-5787

Western USA

Sales and Service
Hewlett-Packard Company
1421 South Manhattan Avenue
Fullerton, CA 92631

Sales

Tel: (714) 999-6700

Fax: (714) 778-3033
Service

Tel: (714) 758-5490

Fax: (714) 778-3033

United States of America
Customer Information Center
Hewlett-Packard Company

Tel: (800) 752-0900

6:00 am to 5:00 pm Pacific Time
Parts Direct: 1-800-227-8164

South Eastern Europe
Sales and Service

Liebigasse 1

P.O. Box 72

A-1222 Vienna, Austria
Telephone: 43 222 2500 0
Telex: 13 4425

Hewlett-Packard Ges. m.b.h.

European Multicountry Region
Sales and Service
Hewlett-Packard S.A.

P.O. Box 95

150, Route dv Nant_dl_AVRIL
CH-1217 Meyrin 2

Geneva, Switzerland
Telephone: (41/22) 780-8111
Fax: (41/22) 780-8542

Northern Europe

Sales and Service
Hewlett-Packard Nederland B.V.
Startbaan 16

1187 XR

Amstelveen, The Netherlands
P.O. Box 667

Telephone: 31/20 5476911 X 6631
Fax: 31-20-6471825NL

14
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Asia

Sales and Service
Hewlett-Packard Asia Ltd.
22-30/F Peregrine Tower
Lippo Center

89 Queensway, Central
Hong Kong

G.P.O. Box 863 Hong Kong
Telephone: 852-848-7777
Fax: 852-868-4997

Japan
Sales and Service

Yokogawa-Hewlett-Packard Ltd.

3-29-21, Takaido-Higashi
Suginami-Ku, Tokyo 168
Telephone: 81 3 3331-6111
Fax: 81 3 3331-6631

International Sales Branch
Headquarters

Sales and Service
Hewlett-Packard S.A.

39 Rue Veyrot

P.0O. Box 365

1217 Meyrin 1

Geneva, Switzerland
Telephone: 41-22-780-4111
Fax: 41-22-780-4770

Australia, New Zealand
Sales and Service
Hewlett-Packard Ltd.

P.O. Box 221

31-41 Joseph Street
Blackburn, Victoria 3130
Telephone: (61/3) 895-2895
Fax: (61/3) 898-9257

Canada
Sales and Service

Hewlett-Packard (Canada) Ltd.

5150 Spectrum Way

Mississauga, Ontario L4W 5G1

Canada
Telephone: (416) 206-4725
Fax: (416) 206-4739

Canada

Service Center
Hewlett-Packard Company
17500 Transcanada Highway
S. Serv Road

Kirkland, Quebec H9J 2X8
Canada

Telephone: (416) 206-3295

Canada

Service Center
Hewlett-Packard Ltd.

11120 178 Street
Edmonton, Alberta T5S 1P2
Canada

Telephone: (403) 486-6666
Fax: (403) 489-8764

Latin America
Hewlett-Packard Company
LAHQ Mexico City

Col. Lomas de Virreyes
11000 Mexico D.F.

Mexico

Telephone: (562/5) 326-4000
Fax: (52/5) 202 7718

United Kingdom

Sales and Service
Hewlett-Packard Ltd.
Cain Road

Amen Corner

Bracknell, Berkshire
RG12 1HN

United Kingdom
Telephone: 44 344 360000
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1 Getting Started

¢ “Before Connecting a Radio” on page 18
¢ “Changing the Measurement Screen” on page 19
¢ “Changing the Control Fields” on page 21

¢ “Instrument Functional Check” on page 26

Chapter 1
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Getting Started
Before Connecting a Radio

Before Connecting a Radio

NOTE The RF IN/OUT port should be used for all transmitter
tests when the radio is connected directly to the Test Set.
(All transmitter power measurements are made through

this port). Off-the-air measurements can be made using
the ANT IN port.

CAUTION Over power Danage — Refer to the Test Set’s side panel
for maximum input power level at the RF IN/OUT,
DUPLEX OUT, and ANT IN connectors. Exceeding these
levels can cause permanent instrument damage.

18 Chapterl
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Getting Started
Changing the Test Set’s Display

Changing the Test Set’s Display

Changing the Measurement Screen

The factory-set power-up screen is the SOFTWARE MENU screen.
Refer to your software manual for instructions for loading and running
software. See “POWERON Settings” on page 46 for information about
changing the power-up screen.

The screen is changed using the GENERATOR/ANALYZER keys, using
the titlebar at the top of the screen and the cursor-control knob, or by
using the UTILS keys (see Figure 1-1 on page 20).

Rotate the knob to move the cursor from field to field or to change
settings. Press the knob to make selections. See “Changing the Control
Fields” on page 21 for more information about fields.

Chapter 1 19
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Getting Started
Changing the Test Set’s Display

Figure 1-1 Using the Cursor-Control Knob or Screen Keys

Move the Push the knob to Press one of the

cursor to the  make a selection. GENERATOR/ANALYZER
titlebar and  Rotate the knob or UTILS keys for a shortcut
press the to move the to the measurement or
knob. Select  cursor, or change configuration screens.
ascreen from  settings.

the menu.

y

FJ) ]
Il s ) b
Nl alalalk £
W talale
~/ DDA
= =006008

[

(00

S

ol |
HToo

To change the measurement screen

1. Select the titlebar at the top of the screen (placement of the titlebar
may vary slightly on some screens).

2. Select the measurement screen from the list of choices.

OR

1. Press a screen key: TDMA Gen/Anl, RF Gen, RF Anl, Spec Anl, AF Anl, Scope, Prev,
Inst Config, Help, Printer Config, I/0O Config, Error Message.

Printer Config, I/O Config, and Error Message are shifted functions
(labeled in blue above a key). You must press and release the blue
shift key then the key below the blue label to access the screen (or
other function) labeled in blue.

Pressing the prev key displays the previous screen.

20 Chapter 1
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Getting Started
Changing the Test Set’s Display
Changing the Control Fields

There are several types of control fields in the Test Set. This section
describes some of the different types of fields.

Unit-of-Measure Field

Unit-of-measure can be changed to display measurements in different
values or magnitudes. The unit-of-measure field can also be used to
turn a measurement on or off (use the on/off yes key).

Figure 1-2 Unit-of-Measure Field

Unit-of-Measure

AC Level Il
-3.441 0.00009
T8 Power W] dB

'000005 8 0.é9 I 2:1

Tune Frea Inrut Port IF Filter Th Pur Heas
EF_In-/fnt Pegk/Sanple

HHz

Input Atten Sauelch Auto Zero

AutosHold AutosManun

Sensitivity RF Cnt Gote Th Pur Zero

53

rfan.pex

To change a unit-of-measure field.
1. Position the cursor at the unit field on the display.

2. Press a key labeled with a different unit-of-measure
(such as W).

If the new units are valid, the measurement value is displayed in the
unit.

If the new units are not valid, the message | nval i d keystroke. is
displayed and the units are not changed.

Chapter 1 21
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Getting Started
Changing the Test Set’s Display

Underlined Entry Field
Underlined entry fields provide a choice of two settings (toggle).

Figure 1-3 Underlined Entry Field

] RF AMALYZER
[ kHZ | RC Level [ ]
-3.441 0.00009
T8 Power W] dB

'000005 8 '0.é9 : 231

Tune Frea Inrut Port IF Filter Th Pur Heas
RE In/Ant eqk/ S

HHz
Underlined Ineut Atten Sauelch Ruto Zero
Entry Field »m Fot | futg/Hanuol

Sensitivity RF Cnt Gote Th Pur Zero

53

rfan.pex

To change an underlined entry.
1. Position the cursor at the field.

2. Push the cursor-control knob or the Enter key to move the underline
under the desired choice.

The underlined setting is immediately activated when selected.

22 Chapter 1
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One-of-Many Field

Getting Started
Changing the Test Set’s Display

One-of-many fields display a list of choices when selected.

Figure 1-4 One-of-Many Field

One-of-Many
Field

RF AHALYZER
kHz AC Level |V
TH Power [ W] b3 IHAD i
—U UUUU | » Choicest
. 0o 24
| GIHRD
Diztn
Tune Frea Inrut Port IF EERFreq TH Pur Meas
s “ 0C Level || EOIATHE
Inrut Atten Sauelch Auto Zera
Pot Hutg Manual
Sensitivity RF Chnt Gote Th Pur Zero
L 500 ] Zero ]

ne

To make a one-of-many choice.

1.

Position the cursor at the field.

The choice is immediately activated when selected.

Move the cursor through the choices by turning the knob.

rfan2.pcx

2. Push the cursor-control knob or the Enter key to display the choices.
3.
4

. Push the cursor-control knob or the Enter key to make the choice.

Chapter 1
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Getting Started
Changing the Test Set’s Display

Numeric-Entry Fields

Values for numeric entry fields can be entered and changed using
various methods, depending on your testing needs.

Figure 1-5 Numeric-Entry Field
Numeric Entry Field

Im

| kHz | Ac| Level Il
-3.441 0.00009
T8 Power W]

'000005 s '0.é9 : 231

Tune Frea Inrut Port IF Fillter Th Pur Heas
EF In/Ant Pegk Sanrle

HHz

Input Atten Sauelfh Auto Zero
HutosHanua

H ytaos Hold

Sensitivity RF Cnt Gote Th Pur Zero
Horngl/Hiah

53

To change a value.
1. Position the cursor at the field.
2. Key in the desired number using the DATA ENTRY keys.
3. Press Enter to select the choice.
OR
1. Position the cursor at the field.
2. Push the cursor-control knob (the flashing >> cursor appears).

3. Turn the knob to increment or decrement the value. (The current
increment value may not be appropriate for your operation. See
“Changing the Increment or Decrement Setting” on page 39.)

4. Push the cursor-control knob or the Enter key to select the choice.
OR

1. Position the cursor at the field.

2. Push the cursor-control knob to highlight the desired choice.

3. Use the up-arrow or down-arrow keys to increment or decrement the
value.
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Changing the Test Set’s Display

Decimal Values

Decimal values are used for most numeric entry fields. The acceptable
entries for decimal values are o through o, -, +/-, and Eex.

The +- key is used for entering negative numbers.

The eex key is used to enter values in exponential notation. For
example to enter 107 you would enter 1, 0, EEX (Shift, +/-), +/-, 9.
Hexadecimal Values

Hexadecimal (Hex) values are used for entering some signaling
parameters. The acceptable entries values are 0 through 9 and A
through F. No unit-of-measure is associated with these values.

Hexadecimal values are either entered from the keypad (A through F
are shifted functions) or for some fields, values are selected from a list
of choices.

Chapter 1
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How do I Verify that the Test Set is Operating
Properly?

If your Test Set powers-up and displays the SOFTWARE MENU
screen, but you suspect an instrument problem, use the Instrument
Functional Check to verify operation of the basic instrument functions.

If no failure is indicated by this test, but you still suspect a problem,
refer to the “Performance Tests” information in the Assembly Level
Repair Manual.

Instrument Functional Check

Set up the Test Set for TDMA measurements.
1. Remove any connected cables (except for AC power).
2. Turn instrument power on (if it is not already on).

3. Press preset.

4. Press Inst config and set the RF Di spl ay field to Fr eq.
5. Press RF Anl and set the Tune Fr eq field to 1900 MHz.

4,

INSTRUMENT CONFIGURE

NRF Display | Svnth Ref Firnware
[JEreq/Chan Int Rubidn JEECERITURK]
RF Offzet TOWA Ref Total RAH
10 HHz Int |EEEFEEY
[Gen)-TAnl)
PCH Ref Serinl Ho.
Ml AT IIrH'\'JHIDDlD
5 [ kHz | RC Level [V ]
L]
---- 0.00010
TH Fower W] SIHAD dB
0.00216 ’ 021 24
Tune Frea Inrut Port IF Filter Th Pur feas
RF In/fAnt Pegk Sanple
Input Atten Sauelch Auto Zero
-IT. g/Hold -IT. gslanya
0 dB
Sensitivity RF Chnt Gote Th Pur Zero
L 500 ] Zero ]
ns
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How do | Verify that the Test Set is Operating Properly?

6. Press RFGen and set the RF Gen Freq field to 1900 MHz.
7. Set the Anpl i t ude field to 0.0 dBm.
8. Set the Qut put Port field to Dupl .

HC/DC

OC FH Zero

HC/DC

RF GEHERATOR
AC Level |V
TH Power W] STHAD dB
0.00083 ! s 24
RF Gen Frea AFGenl Frea AFGend Frea
| 1.0000 | | 1.0000 |
HHz kHz kHz
Anrlitude AFGenl To AFGend To Hod In To
T FH FH FH [7Yrk)
dBn 0ff 0ff 0ff
Atten Hold
On/0ff FH Courling Audio Out

9. Connect a cable from the DUPLEX OUT port to the RF IN/OUT port.

Chapter 1
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Make an EVM measurement.

1. Press TDMA Gen/Anl.
2. Set the St d Set up field to EVM Base.
3. Set the Di gi tal Anl field to Cont
4. Set the Tri g Type field to Frame C k.
5. Set the Corr el at e field to Sync.
6. Set the RF Pat h field to | Q
7. Set the digital generator’s Sl ot Type to TDVA Base.
8. Select Send under Di gi tal Gen.
5 9 Status = 0.000000
EVM
3. iai Ineput Atten, Status Dia Anl:
\ A Huto Hold EYH % 1.5930007) Arned
L 0 dB Pk EVH % 7.299000
Correlate Phs Err des 0.693000 | Dia Gent
Heasurenen i ERAI UL Maoa Err X 1.038000 | Sending
| Grcciol Ors Ofs dB -20.550000
Sanple Clk | NCI| Fre+ Err Hz 0.053000 | Std Setup
2.5 MHz Droor dB g.000100 | ENTECE
Huim 5lats Svne Waord Svncloc bit 0.oooaoo
Mox Abs dB -19.392963 \
Input OVED Power dB  -23.108248 2
Int IF 243 ¢
@uin Mzsa Tyre
fri; Oelay | Doto Fields| §lot Tree RF Fath Grecinl
4. andon, Rt gt
. bitz| Train 5Slotz @Hum Slots Oota Delay
0]
3 Add Erraors bits
Digital Gey| [CDNE| Doto Source
TOHA Ref Int/GEH TH
10 HHz Int

/ 6
8. 7.

9. Look at the measurement results.
e St at us should be 0.000000
¢ EVMshould be approximately 1.5%.
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Make an average power (Avg Pwr) measurement.

1. Set the Measur enent field to Avg Pwr.

2.

Status = 0.000000
Avg Pwr approx. 0 dBm

Digital Anl Status Qo000 | Dis Anl:
Arm Avg Pur dBm  -0.673569 | Arned
Mox AOC dB -13.496844
Ava Pur Oia Gen!
Heasurenent Idle
| (MENTTE | Grcciol
Std Setup
Hum Slots Sync Word
OYCC
Hssa Tvpe
Trig Delay | Doto Fields| Slot Tvee RF Fath Srecial
Rondon/Eet JEMTOMA Mokl Byp [
bits| Train S§lots| Hum Slots Oota Delay
Tris Trpe 1]
Inmedinte Add Errors bits
I Ccto Source
TOMA Ref Lnt/GEN IH

2. Look at the measurement results.

St at us should still be 0.000000

e Avg Pw should be approximately 0 dBm.
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How do | Verify that the Test Set is Operating Properly?
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2 Operating Overview

“Displaying TDMA Measurements” on page 32

“Displaying Analog Measurements” on page 33

“Using Channel Numbers to Set Analyzer and Generator
Frequencies” on page 38

“Changing the Increment or Decrement Setting” on page 39
“Using Measurement Limit Indicators” on page 40

“Setting A Measurement Reference” on page 42

“Averaging Measurements” on page 43

“Setting an RF Generator/Analyzer Offset” on page 44
“Saving and Recalling Instrument Setups” on page 45
“Using USER Keys” on page 48

“Replacing Batteries” on page 50

“Checking the Ground Fault Circuit Interrupter (GFCI)” on page 51

“Initializing (Formatting) a PC Card” on page 52
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Displaying TDMA Measurements

Displaying TDMA Measurements

TDMA measurements results are displayed on the TDMA TEST screen.
Changing the Measurement field displays different measurement
results in the measurement display area. See Figure 2-1.

Figure 2-1 TDMA Measurements

Measurement display area

Digital Anl| Inrut Atten 0| Dig fAnlt
il 1d 000 | Armed
883000
) 194000 | Dis Gen!
Heasurenent 023000 | Idle
220001
g . Frea Err Hz 035000 | Std Setup
bieiesst Oroor  dE 0.000000
LEvH 1 Sync Word Syncloc bit J.000000
EVN 10 Mox Abs dB -16.070192
BERT OVEL Power dB  -21.88983%
Fower
Ad Ch Fur|| heseliee
Srnl Srehl Doto Fields| $lot Tyee | RF Fath fpecial
Ay || ECEEEE ez /10
Chan Fur Troin Slots| Hum Slots Oota Delay
Add Errors bits
Slot Tvee Dizital Gen| | Doto Source
TOMA Bose i TOMA Ref
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Displaying Analog Measurements

Displaying Analog Measurements

RF Measurements

Frequency Error, Frequency

RF frequency error and RF frequency are displayed on the
RF ANALYZER, RF GENERATOR, and AF ANALYZER screens.

Figure 2-2 Displaying RF Frequency or RF Frequency Error

RF_ANALYZER
ﬂ kHz RC Level Em
thoices: |7 | 0.00009

[Frea Error

Freaugncy ] SIHAD . e
%UUOO' g 0.37 24
Tune Frea Input Part Filter T Pur Meas

RE In-/Ant

30 kHz

Pegk/Sanrle

HHz
Inrut Atten Sauelch Auto Zera
Ruto/Hold Huto/Manunl
0 dB
Sensitivity RF Chnt Gote Th Pur Zero
ns
rfan3.pcx
Chapter 2 33

N:\MKT\MANUALS\HP8935\E6381A\REFGUIDE\BOOK \chapters\opoverv.chp
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Displaying Analog Measurements

Transmitter (TX)Power

TX Power is only measured and displayed here when the | nput Port
on the RF ANALYZER screen is set to RF | n. If Ant (antenna) is
selected, the measurement is replaced by four dashes (- - - -).

Figure 2-3 Displaying TX Power

TX

Power

Frea Errar

-3.441

TH Power

»-(0.00005

AC Level Il
0.00009

L

e 0.39 24

Tune Frea

LR i

HHz

Inrut Port

Inrut Atten
EutanDld

Sensitivity

Hotrnal /Hish

IF Filter

Sauelch
[

RF Cnt Gote
500

53

Auto Zero

AutosManun

Th Pur Zero

rfan.pex

You can measure low power levels on the ANT IN port using the

spectrum analyzer.

CAUTION

Connecting a signal of >60 mW to the ANT IN (antenna)
port can cause instrument damage (although internal
protection circuits can typically withstand a
short-duration signal of 1 or 2 Watts). If the overpower
circuit is triggered, remove the signal from the ANT IN
port and turn the Test Set off and on to reset it.

34
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Displaying AF Measurements

Operating Overview

Displaying Analog Measurements

FM Deviation, AM Depth, AC Level

The AF Anl

I n setting determines the AF analyzer’s input and the

measurement displayed in the top-right corner of the measurement
area (see Figure 2-4). These measurements are displayed on the RF
GENERATOR, RF ANALYZER, and AF ANALYZER screens.

Table 2-1 lists the measurement displayed for each AF Anl

I n setting.

Figure 2-4 Displaying FM Deviation, AM Depth, or AC Level

AF AMALYZER

Choices: |
E——— | AC Level <l
FH Demnod
i Denod 0,393 0.000089
558 Denod
I Audia In [ W dE
Ext Mod } } } }
FH Mad OOOO' 2 0.37 24
AN Mod
H Audio Out
AF Anl In Settlina Gain Chtl Audia In La
5 HutosHold Gnd
Filter 1 Pk Inrut Goin Ext Load R
4048
Filter 2 Score To Oe-Enp Goin o
AF Cnt Gote
Oe-Enphosis Sreaker Yol Hotch Goin
750 us/0ff ns
Oetectar Hotch Frea
Ris
kHz

afan.pcx

Table 2-1 Measurements Selected with the AF Anl In field

Measurement AF Anl In Setting
FM Deviation FM Demod, FM Mod
AM Depth AM Demod, AM Mod
AC Level SSB Demod, Audio In, Ext Mod, Audio Out
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Operating Overview

Displaying Analog Measurements

SINAD, Distortion, SNR, AF Frequency, DC Level,
These measurements are available on the RF GENERATOR,
RF ANALYZER, and AF ANALYZER screens. See Figure 2-5.

Figure 2-5 Displaying SINAD, Distortion, SNR, DC Level, or
AF Frequency

AF AHALYZER

AC Level

0.1080

Frea Errar

3084

o wm | <
0.00001 biOIEEEE  Jog 24
| GIHRD
Diztn
, | SHR :
AF Anl In Settling Goi AF F Audio In Lo
556 Denod SlowsFost ot Lgsgl
Filter 1 Pk Det Ta I Ext Lood R
Jl0Hz HPF | 5.00 |
Filter 2 Score To Oe-Enp Gain o
[15kHz LFF | Filters | [IEC AF Cnt Gate
Oe-Enrhasis Sreaker Yol Notch Gain | S0.0 ]
750 us /It 0f ns
Jetector Hotch Frea
kHz
afan2.pcx

Selecting SNR (signal/noise ratio) turns off any other audio
measurement.

Distortion Measurements

When making distortion measurements, the setting for the Not ch

Fr eq field on the AF ANALYZER screen must match the modulation
frequency of the signal being analyzed. The default setting for this field
is 1 kHz. This setting matches the default frequency for AF generator 1
(AFGenl Freq) setting on the RF GENERATOR screen (this is the
signal used to modulate the carrier).

To make distortion measurements at other frequencies, you can
manually change the Not ch Fr eq field to match the modulation
frequency, or you can have the Test Set automatically couple to the
AFGenl Freq and Not ch Freq settings so that they track each other.
To couple these functions, go to the INSTRUMENT CONFIGURE
screen (press Inst Config) and set the Not ch Coupl field to AFGenl.

36

Chapter 2

N:AMKT\MANUALS\HP8935\E6381A\REFGUIDE\BOOK\chapters\opoverv.chp



Operating Overview
Displaying Measurement Results on a Meter Scale

Displaying Measurement Results on a Meter Scale

Figure 2-6 Displaying the Meter Scale

RF GEHERATOR

AC Level V]
Unit-of -Measure TH Pouer [ SIHAD N .
Fields —000002 gzjtﬂés Meterst
Jonsots
Lp End
RF Channel AFGen Frea | AFGen? Frea i
] O nervele
kHz kHz
Anplitude AFGenl Ta AFGend Ta Hod In Ta
| -30.0 | 4 [d FH FH (#Yrk)
dEBn 4 0ff 0ff 0ff
Atten Hold
On/0ff Fii Courling Audio Out
Jutrut Fart AC-0C
EJEE Oyt /Durl OC FM Zero

meter.pcx

Measurement results can be displayed on a meter scale. The digital
numeric value is still displayed (but smaller) under the meter scale.

To display the meter scale

1. Move the cursor to the unit-of-measure field for the measurement
you want displayed on the meter.

2. Press and release the blue shift key, then the incr set key to access the
meter function.

3. Select On/ OF f from the Meters: menu (or press the on/off key).

To set the meter’s end points and scale intervals

1. Use the knob to select the unit-of-measure field for the measurement
you want displayed on the meter.

2. Press and release the blue shift key, then the incr set key to access the
meter function.

3. Select H End, Lo End, or | nterval from the Met ers: menu and
enter the value for your selection, then press the Enter key.

4. Repeat steps 2 and 3 until you have set the desired parameters for
the meter’s scale.
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Using Channel Numbers to Set Analyzer and Generator Frequencies

Using Channel Numbers to Set Analyzer and Generator

Frequencies

RF analyzer and RF generator frequencies can be entered by channel
number (the default setting) or by discrete frequencies (in MHz). The
RF Di spl ay field on the INSTRUMENT CONFIGURE screen controls
which way frequencies are entered. This screen is accessed by pressing
the Inst config key.

If the RF Di spl ay field is set to Chan for channel tuning, you also need
to set the RF Chan St d field to indicate the standard for your base
station (such as North American PCS). This automatically sets the
correct frequency offset needed to generate reverse channel signals and
analyze forward channel signals for base stations.

If you do not know the channel number of your base station, but know
the transmit and receive frequencies, set the RF Di spl ay field to Fr eq.
You can then enter these frequencies directly for the RF generator and
RF analyzer during tests.

Figure 2-7 Configuration to Use Channel Numbers for RF
Generator and Analyzer Settings

Set the RF Display field to Chan _|

to turn on channel tuning.

Select the RF Chan Std field to
display a list of system types.....

..and then select the channel standar
for testing your base stations.

StotelfAuto

Hogch Coupl

RF In<0Ou
7 dB
Huiet

Ourlex Out

IHSTRUMENT COMFIGURE

RF Dizrlay
FreasChan

RF Chan Std

#MS US PCS

Choices!

W15 Us PCS

L U3 PCS
MS AMPS

LS AMPS

MEL HAMPS
MEM HAMPS
HAMPS
HAMPS
HAMPS
HAMPS

Srnth Ref
Int Rubidn

TOMA Ref
10 MHz Int

PCH Ref

Firnware
A.00.53

Total RAM
928 kB

Serial Ho.
ugavzio0in

instenfg.pex
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Changing the Increment or Decrement Setting

Specifying An Increment Value for the Arrow Keys or Knob

The incr set key is used to assign a specific increment value. The
increment value may use different units than the field you are
incrementing/decrementing. For instance; if the RF generator’s

Anpl i t ude setting is displayed in dBuV, you could increment in units
of dB or mV.

To change the increment/decrement value
1. Move the cursor to the numeric entry field to be changed.

2. Press incr set, and enter the desired incremental value and
unit-of-measure using the DATA ENTRY keys.

3. Use the down-arrow and up-arrow keys or cursor

control knob to increment the field’s value. The field’s value changes
by the value you set for each key press or knob click.

Using the Factor of 10 Increment/Decrement Keys

The incr x 10 and incr + 10 keys change the increment/decrement value by a
factor of 10.

For example, if you set the increment for Tune Fr eq to 10 MHz for
every click of the knob or push of the down-arrow or up-arrow keys,
pushing incr x10 changes the increment value to 100 MHz.

Chapter 2
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Using Measurement Limit Indicators

The Lo Limit and Hi Limit functions are used to define a measurement
“window.” You can set a high limit, a low limit, or both. When limits are
assigned, Lo, Hi or both are indicated on the screen.

A measurement that goes above or below the defined limits causes
three things to happen:

1. A message appears at the top of the screen indicating a limit was
exceeded.

2. The Lo or H indicator flashes.

3. The beeper beeps (if it is has been enabled in the INSTRUMENT
CONFIGURE screen).

Limits are helpful when you can’t watch the Test Set’s display while
you are making an adjustment on the equipment you are testing or
repairing. They are also a convenient way of alerting you to long-term
measurement drift.

To set high and low limits

1. Position the cursor in front of the unit-of-measure for the
measurement for which you are setting limits.

2. Press and release the shift key, then the down-arrow key to access the
Lo Limit function, and enter the measurement’s low-limit value and its
unit-of-measure.!

3. Press and release the shift key, then the up-arrow key to access the Hi
Limit function, and enter the measurement’s high-limit value and its
unit-of-measure.!

1. The fundamental unit for the limits does not have to be the same as the mea-
surement’s units. For instance; when measuring AC Level in Volts, you can set
high and low limits in units of dBm.
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To reset or remove limits
To reset a limit that has been exceeded
1. Position the cursor in front of the measurement’s unit-of-measure.

2. Press and release the shift key, then the down-arrow (or up-arrow
key) to access the Lo Limit (or Hi Limit) function.

3. Press Enter or shift then Hold to access the Meas Reset function.

To remove a limit

1. Position the cursor in front of the unit-of-measure for the assigned
limit.

2. Press and release the shift key, then the down-arrow (or up-arrow
key) to access the Lo Limit (or Hi Limit) function, then press the on/off key.
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Setting A Measurement Reference

The reference set (Ref Set) function establishes a measurement
reference point. This allows you to make a direct comparison between
two measurement results, or between a measurement standard and the
actual measurement results.

Depending on the type of measurement, referenced measurements are
displayed in one of two ways:

1.

Displayed value = Measurement — Reference. The difference between
the measured value and the reference value is displayed.

or

. Displayed value = Measurement +~ Reference. A ratio of the measured

value to the reference value is displayed. This ratio is expressed in
dB.

To set a reference

1.

Position the cursor in front of the unit-of-measure for the
measurement you want to set the reference for.

. Press and release the shift key, then the incr <10 key to access the Ref set

function.

. Enter a reference value, then press Enter. (To use the currently

measured value as a reference, just press Enter.)

. The Reference indicator shows that an internal reference has been

set.

. To turn the reference off press and release the shift key, then the incr

+10 key to access the Ref set function, and then press the on/off key.

42
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Averaging Measurements

The Avg (average) function allows you to display the average value of a
number of measurements. You enter the number of measurement
samples used to calculate and display the measurement average. This
dampens the effects of rapidly changing measurements, providing a
more usable measurement display.

To use measurement averaging
1. Position the cursor in front of the measurement’s unit-of-measure.

2. Press and release the shift key, then the incr x10 key to access the Avg
function.

3. Enter the desired number of measurement samples to be used for
calculating the average, then press the knob or the Enter key.

or
Press on/off to use the currently-displayed number of samples.

4. To turn averaging off, position the cursor in front of the
unit-of-measure and press and release the shift key, then the incr x10
key to access the Avg function, then press the on/off key.

How the Test Set Averages Measurements

When the averaging function is first enabled, a numeric average is
calculated and displayed each time a measurement is made. This
continues until the specified number of samples is reached. From that
point on, the averaging function performs an exponential filtering
operation that mimics an RC filter.

Because of the exponential response, any large measurement changes
result in a displayed value that ramps up or down to the actual
measured value.

A measurement reset clears the measurement history for all
measurements and starts the averaging process over. (Press and
release the shift key then the Hold key (Meas Reset) to reset the
measurement.)
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Setting an RF Generator/Analyzer Offset

You can set a fixed frequency offset between the RF generator and the
RF analyzer. This feature is convenient for testing radios with a fixed
transmit/receive frequency offset.

To set an RF Offset

1.

Go to the INSTRUMENT CONFIGURE screen.

2. Set the RF Di spl ay field to Freq.
3. Set the RF O f set field to On.

4.
5
6

Select the ( Gen) - (Anl ) field and enter the frequency offset value.

. Go to the RF GENERATOR screen.
. Select the RF Gen Fr eq field, and rotate the cursor control knob to

vary the RF generator’s frequency.

Go to the RF ANALYZER screen. Notice that the Tune Freq value
changes to maintain the offset between the generator and the
analyzer. (You can use the prev key to switch between the generator
and analyzer screens.)

44
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Saving and Recalling Instrument Setups

The save and recall functions allow you to store different instrument
setups and retrieve them later, eliminating the task of re-configuring
the Test Set.

The number of available save registers depends on how many changes
were made to the base instrument setup for each save. (See “BASE
Settings” on page 47.) The smaller the number of changes, the greater
the number of save registers that can be used (typically over 200).

Save/Recall register settings can be saved to internal RAM or to a PC
card. Saving registers to a PC card allows you to “back up” the settings
in case you need to clear them from memory for running large
programs, or when a firmware upgrade is performed (see “Memory
Considerations” on page 47 and “Initializing (Formatting) a PC Card”
on page 52).

To save an instrument setup
1. Go to the I/O CONFIGURE screen.

2. Select the storage media using the Save/ Recal | field. (The default
is internal memory.)

3. Make any changes to the instrument that you want to save in a
register.

4. Press and release the shift key then the Recall key to access the save
function.

5. Use the DATA ENTRY keys or the Save: menu to enter the
register’s name.

To recall an instrument setup
1. Select the /O CONFIGURE screen.

2. Select the media to recall settings from using the Save/ Recal |
field. The default is internal memory.

3. Press Recall.

4. Use the knob to select the desired setup to be recalled from the
Recal | menu.
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Saving and Recalling Instrument Setups

To remove (clear) an individual save register

1. Specify where the register is stored using the Save/ Recal | field on
the I/O CONFIGURE screen.

2. Press Recall.

3. Use the knob to position the cursor in front of the register to be
removed from the Recal | menu at the bottom-right of the screen.
The register name and percentage of memory occupied by that
register are indicated at the top of the screen.

4. Press ves on/off. A prompt appears, asking if you want to delete the
save register.

5. Press Yes on/off.

To clear all save registers

1. Press Recall.

2. Use the knob to position the cursor in front of the *Cl r Al | * entry
in the Recal | menu at the bottom-right of the screen.

3. Press the knob or press Enter. A prompt appears at the top of the
screen to verify that you want to clear all registers.

4. Press Yes On/Off.

Register Names

You can use any number, letter, or combination of numbers and letters
as a name for storing instrument settings. For instance; if you want to
save a setup for testing a “Vulcan7” radio, you can save the setting as
“VULCANT”.

Two register names are reserved for special purposes: POWERON and
BASE.

POWERON Settings

When the Test Set is turned on, it uses a set of instrument setup
parameters specified at the time of manufacture. You can have the
instrument power up in a different state by making the desired changes
to the original settings, and then saving them using the name
POWERON.

The next time the instrument is turned on, the instrument returns to
the state present when you saved the POWERON setting. For instance;
if the SCOPE screen was displayed when POWERON was saved, it is
the screen that is displayed when you turn the instrument on.
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BASE Settings

The BASE register contains any field settings the user has saved that
are different from the instrument preset state. It establishes a
reference point for all future saves. If a base is not saved, the preset
state is used as the reference.

When you save an instrument setup, the new setup is compared to the
base settings, and any differences are stored under the register name
you supply. Because only differences are stored, a much larger number
of instrument setups can be saved than if the contents of every field was
saved.

When you recall an instrument setting, every field is reset to the base
settings. The saved settings are then used to re-establish the desired
instrument setup.

You can define your own base setting. If your desired settings are very
different from the preset values, you may want to change the BASE
register. This will decrease the amount of memory used to save each
setup, and allow you to save many more setups.

CAUTION Since each save/recall register only contains the
differences between the setup being saved and the present
base register settings, changing the base settings causes
all other saved setups to be erased from memory
(including the POWERON setting if one has been saved).
Unless you consistently change the same fields to the
same value each time you use the instrument, you should
avoid creating your own BASE settings.

Memory Considerations

When the Save/ Recal | field of the I/O CONFIGURE screen is set to

I nt er nal , programs are saved to the same non-volatile RAM used to
create RAM disk(s) and run IBASIC programs. By saving a large
number of instrument setups, you reduce the amount of RAM available
to run programs. If you get a “memory overflow” message while trying

to load a program, you must clear one or more save/recall registers to
free RAM space.

Instrument Hardware Changes

Recalling a saved register that uses a hardware option that has been
removed results in unspecified operation. Re-install the needed option
before attempting to recall the associated register(s).
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Using USER Keys

You can use user keys to move quickly between fields on the same
screen, and to access fields that are not normally available on the
screen you are using.

Local user keys are used to move between settings on the screen that is
displayed. Five local user keys are available for each screen: k1, k2, k3, k4,
and k5. When the user key is pressed, the cursor instantly moves to, and
selects, the assigned field; eliminating the need to turn and push the
knob. Using these keys removes any other local user keys you may have
set up.

Global user keys are used to access settings that are not available on
the current screen. Three global user keys are available: k1’, k27, and k3.
(Use the shift key to access the global user keys)

Using Pre-Defined USER Keys

To Use the Pre-Assigned Local USER Keys

5. Press and release the shift key, the k4 key; then the Enter key. The
numbers 1 through 5 appear in front of various fields. (See Figure
2-8.)

6. Press the USER keys (k1 to k5) and notice how the cursor
immediately moves to the corresponding field.

7. To stop using the default user keys, press and release the shift key,
then the k5 key to access the Release function; then press the Enter key.

Figure 2-8 An Example of Pre-Assigned Local User Keys

USER
] RF GENERATOR

Frea Error | kHz |
' 0.000
T8 Power W]

-0.0000]

RF_Chafinel
1EEiiEiiiéii

Anrlitude
e -50.0 (D
dBin H

Atten Hold
On/Qff

AC Level

0.000

AFGenl Frea AFGend Frea
[ 1.0000 NI 1.0000 |

I
AFGend To
FH

0ff

FH Coupling

Audio Out
AC/OC RCAOC

HC/DC

Jutrut Fort
EJEF Oyt Durl

userkeys.pcx
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Assigning and Releasing USER Keys

When defining user keys, the Assign function is used to create key
definitions; the Release function removes the definitions. Re-assigning a
user key to a different field automatically releases it from its previous
setting.

To assign local user keys

1.

Move the cursor to the field that you want to assign to a local user
key.

. Press and release the shift key, then the k4 key to access the Assign

function. Then press a USER key (ki-k5). The user key number
appears in front of the field you assigned it to. (Since the cursor is at
the newly assigned field, the USER key number is hidden until the
cursor is moved.)

To release local user keys

1.

Display the screen containing the user key assignment to be
removed.

. Press and release the shift key, then the k5 key to access the Release

function; then press the USER key (k1-k5).

To assign global user keys

1.
2.

Move the cursor to the field you want to assign a global USER key to.

Press and release the shift key, then the k4 key to access the Assign
function. Then press shift and a USER key (k1'- k3'). Unlike a local
user key, the user key number does not appear at this field; instead,
a prompt appears at the top of the screen confirming the key
assignment.

To release global user keys

1.
2.

Move the cursor to the field with the global user key assigned to it.

Press and release the shift key, then the k5 key to access the Release
function. Then press shift and the user key to be released.

Chapter 2
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Replacing Batteries
Test Set backs up its RAM using two battery types.

One type is a set of two AA batteries mounted inside the rear panel of
the Test Set. You must periodically change these batteries.

The second type of RAM backup battery is not user serviceable.

CAUTION Failure to take prompt action may result in loss of RAM
data including IBASIC programs and SAVE / RECALL
states stored in the RAM.

NOTE Do not use rechargeable batteries.

To change the AA batteries, use the following procedure:
1. Turn off power and unplug the Test Set.

2. Remove the six screws in the rear panel using a TX-15 TORX (R)
screwdriver.

3. Remove the rear panel.
4. Replace the AA batteries as indicated in the battery holder.

5. Replace the rear panel. Dispose of used batteries properly.
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Checking the Ground Fault Circuit Interrupter (GFCI)

The GFCI prevents accidental electrical shock if the Test Set is
damaged or is exposed to excessive amounts of water. A small door in
the rear panel of the Test Set provides access to the Test (red) and Reset
(black) buttons to test the operation of the circuit and reset it after
being tripped. If the Test Set fails to power on, try pressing the Reset
button to reset the GFCI.
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Initializing (Formatting) a PC Card

The Test Set can save a variety of information to SRAM PC Cards; such
as save/recall setups, software-generated test data, and spectrum
analyzer traces.

Only SRAM cards can be used to store data. Data on flash and One
Time Programmable (OTP) cards cannot be used to store data using the
Test Set, but can be read by the Test Set.

The SRAM PC card must be initialized before the Test Set can save
data to it. This will erase any existing data from the card and format it.
This is done using the pcmcia field on the /O CONFIGURE screen.

Step 1.
Step 2.
Step 3.

Step 4.

Step 5.

Step 6.

Press the shift key.
Press the inst config key.

Insert the blank SRAM PC card into the PC card slot in the
front of the Test Set.

Read the Card St at us information (under the PC Car d
field). The Type should indicate RAM If is says ROM change
the write protect switch on the PC card so that the TYPE
changes to RAM If the indicated type does not change to RAM,
the card is either faulty or is not an SRAM card.

Position the cursor in front of the PCMCI A (For mat Car d)
field and press the knob.

You are prompted to confirm that you want to format the card.
Press the ves on/off key. The card is formatted in about 1
second.
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TDMA Measurement Basics

Prerequisites

Prerequisites

This chapter is an overview of how TDMA measurements are made
using the Test Set. The measurement procedures are provided as
generic test routines. You must know how to get your transceiver to
transmit. Refer to your transceiver’s documentation, or call the
manufacturer, for specific operating information.

You must understand how to access the necessary test screens and alter
control settings of the Test Set to use procedures in this chapter. If you
are not familiar with the operation of the Test Set, refer to Chapter 1,
“Getting Started,” on page 17.
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TDMA Test Screen Overview

The TDMA TEST screen contains most of the controls used to analyze
and generate TDMA signals. The screen is divided into sections
representing functional areas (see Figure 3-1). Press the ToMA Gen/anl key
to access this screen. For more information on each field, refer to the
HP-IB Syntax Reference Guide.

Figure 3-1 The TDMA TEST Screen
Digital Analyzer Measurement Status
Controls Common Controls and Results

000000 | Dis Anl:

L757000 | Arned Digital Analyzer
.502000 Al

0

?

4
late £ Err des  1.125000 | Dis Gen: and Generator
! 1

0

]

0

Hone n3 Err % 336000 Idle

irs 0fs dB -20.940001 Status
Frea Err Hz »O073000 | 5td Setup
Oroop dB Joo0000 | EEEEEEE
Svyncloc bit 0.oo000oa
Mox Abs dB  -3.4531786
Power dB V263103

Slat Tvee RF Path

TOMA Mobl

Srecial
]

Ooto Oelay
1

bits
Ooto Source
(Jint /GER 11

Digital Generator
Controls

Generating and Analyzing TDMA Signals

¢ The digital analyzer controls are used to prepare the analyzer to
make Pi/4 DQPSK transmitter measurements.

e The digital generator controls are used to generate a Pi/4 DQPSK
signal to test TDMA digital cellular receivers.

¢ The common controls are used to specify information that the digital
analyzer and digital generator share for tests.

e The St andard Set up field is used to automatically configure
controls on the TDMA TEST screen for specific tests.
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Displaying TDMA Measurements and Instrument Status

¢ The Measurements area displays measurement results. The type of
measurements displayed depends on the digital analyzer’s
Measur enent field setting.

e The digital analyzer/ generator Status area tells what the digital
analyzer and digital generator are doing:

¢ The digital analyzer is either | dl e (not making a measurement)
or Ar med (ready to be triggered by the signal indicated in the
digital analyzer’s Tri g Type field).

¢ The digital generator is either | dl e or Sendi ng. When idle, the
digital generator outputs a constant stream of 00 symbols. When
sending, the data stream containing the information defined in
the common and RF generator controls is output until the
generator is at Idle again.

Digital modulation is only output when the RF Pat h field is set to
| Q To output an un-modulated RF carrier, set the RF PATH field
to Bypass.
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Making TDMA Measurements

The TDMA TEST screen provides a broad range of functions that can be
used to analyze and generate TDMA signals. The features allows it to
be used as a general TDMA measurement instrument or as a powerful
development system in a research and development environment.

The following measurement procedures are intended to familiarize you
with the basic operations needed to make common TDMA base station
transmitter measurements, and is very similar to the instrument
functional check on page 26.

To be able to perform these tests, you need to know how to turn your
base station’s transmitter on and off (and be able to disable call
processing if necessary).

Measuring Transmitter EVM, Average Power, and Adjacent
Channel Power, Channel Power
Step 1. Connect a cable from the TX Antenna port of your base station to the

RF IN/OUT port of the Test Set. Verify that the transmitter is off before
making this connection.

TDMA Base _—
Station —
0
T
<
I ‘ >
TX Antenna Port
RF IN/OUT
EEEE
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Step 2. Tune the Test Set to the transmitter’s frequency by pressing the

RF Anl key and entering the frequency in the Tune Fr eq field using the

DATA ENTRY keys. If you are using channel tuning, enter the RF
Channel number (see “Using Channel Numbers to Set Analyzer and
Generator Frequencies” on page 38).

Enter your transmitter’s frequency —pm

or channel number. (When using
channel tuning, the RF Channel
field replaces the Tune Freq field.)

Set the | nput Port field to under—/

line RF [ n.

Step 3. Tell the Test Set which input port to use by setting the | nput

field to RF 1 n.

Te Power

0.0008 |

AC Level [ V]
0.00009
 wm
g oo 24

Tune Frea

MHz

Input Fort

Inrut Atten
EutanDld
0 dB

IF Filter

Sauelch
Paot

RF Cnt Gote
500 |

ns

Ti Pur Heas
Faak/Sam

Autao Zera
Eutnfﬂunuu

Th Pur Zero
Zero |

Step 4. Press the TDMA Gen/anl key.

Por t
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Step 5. Set the St d Set up field to EVM Base. This presets certain controls for
the TDMA analyzer to simplify testing.

Figure 3-2 Initial Settings for an EVM Measurement

TOMA TEST

Inrut Status 12 ooo| 0is Anl:
Rrm Me RutosHold EVH %o 100 rued
See = Pk EYH % 106.631004 Sheed L See Step 7

step 6 Phz Err des 119.188004| Dia Gen!
Mog Err % 97.349938| Idle

Org 0fs dB -100.000000
Frea Err Hz 0.000000| Std Setur
2.5 Hhz Drooe  dB 0.000000| HENTEN-E See step 5
i Sync Word Svyncloc bit 0.a0a0o0a

Mox Abs dB  -65.763081
Inrut OVEE Power dB  -76.3047356
248
Goin

Trig Delay

bits

Ooto Fields| §lot Tvre RF Path Srecial
Fondon/Ept TOMA Mokl

Troin 5lots| Hum Slots Ooto Oelay
Tris Trpe {
Tinmediot e Add Erraors bits
Slat Tyre Digital Gen| | Coto Source

TOMA Boze

TOMA Ref Int/GEN IN
10 HHz Int

Step 6. Setthe Di gi tal Anl field to underline Cont . This tells the analyzer to
automatically re-arm itself after being triggered and making a
measurement. Because the Tri g Type field is already set to
| medi at e, the analyzer will immediately start displaying
measurement values.

Step 7. Look at the measurement St at us value. This value tells you if the
analyzer made a valid measurement. If the status is 0.000000, the
analyzer received a TDMA signal that was of sufficient amplitude for
the analyzer to make a valid measurement.

If the status is not 0.000000, the analyzer detected a condition that may
make the measurements invalid. For example, since you are not yet
transmitting into the Test Set, the signal level into the RF IN/OUT port
is probably too low for the analyzer to measure. The status value of
12.000000 (indicated in Figure 3-2) indicates that the input into the
analyzer’s analog to digital converter (ADC) is too low, and that the
analyzer could not find a clock signal (indicating that the carrier may
be unmodulated when an IQ modulated signal is expected). See “Status
Codes for the Digital Analyzer” on page 67.
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Step 8. Set your transmitter to transmit. The status value should change to
0.000000.

Qiqitul fAnl

Heagsurenent
EVH 1

Slat Tyre
TOMA Boze

Inrut Atten
Huto Hold

Svnc Word

1
OVCe
243

Hzza T;pe
Raow EER

Oaota Fields
Fondon/Ept
Troin Slots

— A Status of 0.000000
indicates a valid
measurement.

The remaining
measurements are
therefore valid.

Ftotus 0. 000000 <]
EVH % 2.737000 { Armed

Pk EYH % 4.502000 _ |
Phs Err des 1.125000 | Dis Gen!
Mog Err % 1.936000 | Idle

Org 0fs dB -20.940001

Frea Err Hz 0.073000 | 5td Setup
Oroor dE 0.oo000oa

Svyncloc bit 0.oo000oa

Mox Abs dB  -3.4531786

Power dB  -10.26510%

Slat Tvee RF Path Srecial
TOWA HMohbl By 10

Hum Slots Ooto Oelay

Add Erraors bits
I Coto Source

TOHA Ref || ITRINATINTT

10 HHz Int

If the status value is not 0.000000, verify that the Max Abs reading is
between —0.5 dB and -21.0 dB. If the value is not in this range, refer to

“Setting Attenuator Level for Input Ports” on page 66.

Read the EVM Read the Error Vector Magnitude (EVM) and other associated

Measurement measurements.

Results

NOTE The Power dB measure shown above is a relative measurement; that is,
it is referenced to a level used by the analyzer. For an absolute power
measurement (dBm, Watts...), use the Average Power measurement.
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Step 9.

Step 10.
Step 11.

Change the
Measur enment
field to Avg Pwr

TDMA Measurement Basics
Making TDMA Measurements

Select the Measur enmrent field and change it to Avg Pwr to measure
average power. The St at us should still indicate 0.000000.

Disconnect the signal at the input port (RF IN/OUT).

Select Zer o under Avg Pwr to zero the average power measurement.
The message Zer oi ng Aver age Power. .. is displayed while the
measurement is being zeroed.

Figure 3-3 Measuring Average Power

Status 0.000000 [Dis Anl:
Aua Pur dBnm 38.180972 Teqgied
Max AOC dB -13.7&1616

( ¢ 9) isarn Aug Pur Dis Gen! [T~
see step 9). ——p | EOTI—— fale Read the
T s14 s:tun| Ayg Pwr dBm
| V9
Hum ots Svync Word

Zero the
average power
measurement Trig Delar Slot Tvee RF Fath Specinl

[TOMA Mobl JMErrass-]0
(See Step 11) bits Hum Slots Ooto Delow

Step 12.

Read the Average
Power Measurement
Results

CAUTION

Triz Tvee | [ I
Innediote Add Errors bits
I 0t Source
TOMA Ref Lnt<GEM IH

Pur Goin

After the Zer oi ng Aver age Power ... message is off the screen,
reconnect the input signal.

Read the average power Avg Pw dBm To convert this value to Watts,
use the following formula:

For example: 30 dBm = 1 Watt, 33 dBm = 2 Watts, 36 dBm = 4 Watts,
39 dBm = 8 Watts, 40 dBm = 10 Watts.

Always use the RF IN/OUT port when measuring average power. If you
attempt to use the ANT IN port, you may damage the Test Set if the
transmitter’s power is >60 mW. Whenever the ANT IN port is used for
this measurement, the measured values will be invalid and you will
probably see an unstable or non-zero St at us display.

Chapter 3
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Step 13. Select the Measur enent field and change it to Ad Ch Pwr to measure
adjacent channel power. The St at us should still indicate 0.000000.

Figure 3-4 Measuring Adjacent Channel Power
TOHA TEST
Oigital Anl| Inrut Atten, Status 0.000000 | Dia Anlt
Arn He i RdcMaxfbsdE  -5.537812 | Arned

Auto/Haold
2 Alt 2 Lo dB -70.110367
izarn Alt Lo dB -£9.003569 | Dis Gen!
IMeusurement Sy Adi Lo dB -49.070343 Idle
Ad Ch Fur | EEEETSTH Adi Hi  dB  -54.22679%
Sample Clk | | A1t Hi 4B -62.963440 | Std Setue
Alt 2 Hi dB -72.208305 | ENCEEEE
Huim 5lats Sync Word

Ineput OYCC
Goin Mszg Tvpe
Ry BER
Tria Oelay | Data Fields| §lot Tvre RF Fath Srecial
1 Rondon/Ept ¥ ‘110

bitz| Train Slats| Hum Slats Oota Dela
Triz Tyee | [N
Tinmediat e Add Errars bits
Slot Type Digital Gen| [ CNEE| Coto Source
TOWA Baze d TOWA Ref Int /GEN IN

Read the Adjacent  The adjacent (Adj Lo, Adj Hi), alternate (At Lo, Alt Hi ), and 2nd

Channel Power alternate (AIt 2 Lo,Alt 2 Hi )channel powers are shown for
Measurement channels 30 kHz, 60 kHz, and 90 kHz above and below the carrier
Results frequency. Values indicate the power in each channel relative to the

power at the center frequency of the analyzed signal.
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Step 14. Select the Measur enent field and change it to Chan Pwr to measure

channel power.

Step 15. Disconnect the signal at the input port (RF IN/OUT).

Step 16. Select Cal i br at e under Chan Pwr Cal to calibrate the channel power

measurement. The message Zer oi ng Average Power. .. is
displayed, then the message Cal i brati ng Channel Power. .. is
displayed while the measurement is being zeroed and calibrated.

Figure 3-5 Measuring Channel Power
TOHA TEST
Select the Tk b Rthen) Status 0.000000 | Dis Anl: Read the
H d Ch Pur dBn -0.962347 | -pred—F
Chan Pw sle/C Hax ADC dB  -6.226533 | Ch Pw dBm
measurement. Chh Oig Gent
Colibrote Idle
y Srecial
Std Setup
Calibrate the Svnc Hord
channel power OveC
measurement. Mz33 Trpe
Trig Delay | Dato Fields| &lot Tvee RF Path Srecianl
RondonEpt JMMTOHA Mobl Brrpozss ]l
bits| Troin Slots| Hum Slots Ooto Delav
Tria Tyre | [N NN
Tnnediote Add Errors bits
Ch Pur Goin| Disital Gen| | Ooto Source
Huto/Hold nd TOMA Ref
12 dB 10 HHz Int

Step 17. After the Cal i brati ng Channel Power. .. message is off the screen,

Read the Channel

reconnect the input signal. The St at us should still indicate 0.000000.

The channel power and Max ADC are shown. Channel power is the

Power Measurement absolute power level of the RF signal in a 30 kHz bandwidth centered

Results

around the RF channel or tune frequency setting.

Chapter 3
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Reference Connections

Base station receiver tests require a timing signal from the base to the
test set to synchronize measurements. This typically involves

connecting the timebase or frame clock signal from the base station to
the TDMA REF IN port on the Test Set.

Base station transmitter measurements do not require the transmitter
to be phase-locked to the Test Set.

Phase Locking to the Base Station’s Reference

Figure 3-6

TDMA timebase or Station -
frame clock signal:

To use your base station’s reference, connect the reference from your
base station as shown below, and then select one of the available
TDVA Ref field choices on the TDMA TEST screen.

It takes several seconds for the test system to phase lock to a 25 or 50
Hz signal; wait for the front panel REFERENCE - Unlock annunciator
to turn off, and the Ext TDMA annunciator to turn on, before making
measurements. Also, always connect the reference signal to the test set
before selecting the TDMA Ref field choice; this re-initiates the
phase-lock routine needed for these low frequencies.

Phase Locking the Base Station’s Reference

TDMA Base

25 Hz, 50 Hz, T T
94.3 kHz, 48.6 kHz, ]
or 10 MHz. Al
D
EEEE
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Figure 3-7 Selecting the External TDMA Reference
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To synchronize the output of the Test Also, when generating a TDMA
Set’s TDMA generator with the base signal, be sure to set the RF Pat h
station’s receiver, set the TDVA Ref field to | Qto create IQ-modulated
field to match the reference signal signals.

from the base station.
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Setting Attenuator Level for Input Ports

When a measurement is made, the difference between the maximum
signal level seen at the digital analyzer’s input and the full-scale level
needed for the measurement is displayed (in dB) in the Max Abs
measurement field. For valid measurements, this value should be
between 0 and —23 dB. (The closer to 0 dB (full-scale) the better, as long
as the level never reaches 0.) This level is affected by three values:

¢ The amplitude of the TDMA signal connected to the Test Set.
e The RF ANALYZER screen’s | nput Att en setting.
e The TDMA TEST screen’s Gai n setting.
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Status Codes for the Digital Analyzer

The St at us field on the TDMA TEST screen indicates the status of the
digital analyzer when making it’s measurements. The status encodes
any errors that might have occurred during the measurement. The
status is a bit-mapped collection of the error conditions. A status of
0.000000 means that no errors were reported.

How to Decode the Status Codes

A status of 22 for an error vector magnitude measurement would be
decoded as follows (see Table 3-1 on page 68):

22=16+4+‘2

Sync Even
Weak Clock
ADC Overdriven
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Error Vector Magnitude (EVM) Measurement Status Codes

Table 3-1 defines the status codes for EVM measurements.

Table 3-1 EVM Measurement Status Codes
Decimal Bit Description
1 0 Sync Error. The sync word contained an error or was not found. A

measurement was made and results were returned.

2 1 Sync Even. The sync word began on the second bit of the symbol. A
measurement was made and results were returned.
4 2 Weak Clock. The Test Set had difficulty to finding the data clock’s phase,

for example, when all zeros are transmitted. A measurement was made
and results were returned, however, performance may be degraded.

8 3 ADC Under-driven. The absolute value of the peak sample was less than
30 dB below full scale of the ADC. A measurement was made and results
were returned.

16 4 ADC Overdriven. The absolute value of the peak sample was at ADC full
scale. A measurement was made and results were returned.

32 5 No Trigger or Clock Present. Not implemented.

64 6 Memory Overflow. The memory of the RX DSP board was exceeded. The

measurement was aborted and zeros were returned.

128 7 Sync Early. The sync word occurred too soon in the burst. The
measurement is invalid and aborted, and zeros are returned.

256 8 Sync Late. The sync word occurred too late in the burst. The
measurement is invalid and aborted, and zeros are returned.

512 9 Converge Error. The parameter estimator does not converge. The
measurement is aborted and zeros are returned.

1024 10 Parameter Error. The user selected incompatible pass parameters in the
analyzer fields. No hardware is set and all zeros are returned. Only EVM
cases are coded at this time.

2147483648 | 31 Default. Specific error information is not available.
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Bit Error Rate (BERT) Measurement Status Codes

Table 3-2 defines the status codes for BERT measurements.

Table 3-2 BERT Measurement Status Codes
Decimal Bit Description
1 0 Sync Error. Synchronization of the slots received with the first expected
slot did not occur. All other measurement fields except SyncLoc are
invalid.
2 1 Sync Even. The sync word began on the second bit of the symbol. A

measurement was made and results were returned.

4 2 Weak Clock. The Test Set had difficulty finding the data clock’s phase,
for example, when all zeros are transmitted. A measurement was made
and results were returned, however, performance may be degraded.

64 6 Memory Overflow. The memory of the RX DSP board was exceeded. The
measurement was aborted.

1024 10 Parameter Error. The user selected incompatible pass parameters in the
analyzer fields. No hardware is set and all zeros are returned.

2048 11 FIFO abort. The measurement was aborted due to communication with
the DSP board while a measurement was armed. If the measurement is
aborted due to communication with the DSP, the host will swallow the
measurement and automatically re-arm another measurement. This
error is only seen by the host firmware and is not reported to the St at us
field for the user.

4096 12 SyncLoc bad. An error-free sync word was not found. The SyncLoc result
is not valid.
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Adjacent Channel Power (ACP) Measurement Status Codes

Table 3-3 defines the status codes for ACP measurements.

Table 3-3 ACP Measurement Status Codes
Decimal Bit Description
8 3 ADC under-driven. The absolute value of the peak sample is less than 30

dB below full scale of the ADC. A measurement is made and results are
returned. (30 dB applies only to EVM measurements.)

16 4 ADC Overdriven. The absolute value of the peak sample was at ADC full
scale. A measurement was made and results were returned.

64 6 Memory Overflow. The memory of the RX DSP board was exceeded. The
measurement was aborted.

1024 10 Parameter Error. The user selected incompatible pass parameters in the
analyzer fields. No hardware is set and all zeros are returned.

2048 11 FIFO abort. The measurement was aborted due to communication with
the DSP board while a measurement was armed. If the measurement is
aborted due to communication with the DSP, the host will swallow the
measurement and automatically re-arm another measurement. This
error is only seen by the host firmware and is not reported to the St at us
field for the user.

2147483648 | 31 Default. Specific error information is not available.

Channel Power and Average Power

Table 3-4 Channel Power and Average Power Status Codes
Decimal Bit Description
1 1 ADC Overdriven. The absolute value of the peak sample was at ADC
full scale. A measurement was made and results were returned.

Mobile Assisted Handoff (MAHQO) Status Codes
Table 3-5 defines the status codes for mobile assisted handoffs (MAHO).

Table 3-5 MAHO Measurement Status Codes
Decimal Bit Description
16384 14 No channel quality message type was received from the mobile.
32768 15 No stable BER measurement was made; the last measured BER value

is reported. Two identical successive measurements must be returned
for a valid measurement to be recognized (200 to 300 slots are typically
needed).
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TDMA Tests Using HP-IB

The following program example performs an EVM Base measurement
on the Test Set’s digital generator. The RF Generator’s frequency,
amplitude, and output port are set up, the RF Analyzer is tuned to the
same frequency as the RF Generator, and the TDMA Analyzer and
generator are setup and triggered to make the measurement. Other
than a Type ‘N’-to-Type ‘N’ cable, no external equipment is required.

After connecting the RF IN/OUT port to the DUPLEX OUT port and
pressing ‘Continue’ on your controller, the program continues until all
the measurements displayed on the TDMA TEST screen are read back
into your controller.

The measurements on the TDMA TEST screen are returned as a single
comma-separated string. This program reads the measurement string
and associates the measurement labels to the returned string values.

This program was written to run using the Test Set’s internal IBASIC
controller. To run this program on an external controller, change the
bus select code in line 10 to match you controller (usually 7).

10 Bus=8 IDefine the Bus Select Code (8=Test Set's internal controller).
20 Dut=100*Bus+14 IDefine the HP-IB address of the Test Set.
30 CLEAR SCREEN

40 Print “Connect the RF IN/OUT port to the DUPLEX OUT port.”

50 Print “Press ‘Continue’ to perform the test.”

60 PAUSE

70 CLEAR SCREEN

80 OUTPUT Dut;"*RST” IPRESET the Test System.

90 OUTPUT Dut;"DISP RFG” Display the RG Generator screen.

100 OUTPUT Dut;"RFG:FREQ 850 MHZ" ICreate an 850 MHz carrier.
110 OUTPUT Dut;"RFG:OUTP 'DUPL™ ISend carrier out the DUPLEX OUT port.
120 OUTPUT Dut;"RFG:AMPL 5 DBM” I1Set the carrier amplitude.

130 OUTPUT Dut;"DISP RFAN” IDisplay the RF ANALYZER screen.
140 OUTPUT Dut;"RFAN:FREQ 850 MHZ” ISet Tune Frequency to 850 MHz.
150 OUTPUT Dut;”"RFAN:INP 'RF IN™ ISet the Input Port to RF In.

160 OUTPUT Dut;"RFAN:ATT:MODE 'HOLD™ !Set Input Atten ranging to Hold.
170 OUTPUT Dut;"TRIG:MODE:RETR SING” !Set trigger to make one measurement.
180 OUTPUT Dut;"DISP TDMA” IDisplay the TDMA Dual Mode Test screen.

190 OUTPUT Dut;"DGCommon:SETup 'EVM Base™ !Select the EVM Base Std Setup.
200 OUTPUT Dut;"DGG:SEND” Modulate carrier with Digital Gen’s TDMA data.
210 OUTPUT Dut;"TRIG” ITrigger the measurement.

220 DIM Values(30),Label$(30)[20] ! Dimension measurement arrays

230 ON TIMEOUT Bus,10 GOTO Timeout ! Seta 10 second timeout in case a
240 ! valid measurement cannot be made and the bus gets’hung’.

250 OUTPUT Dut;"MEAS:DGAN:VAL?” ! Query measurement values.

260 Num_values=FNRead(Dut,Values(*)) ! Enter measurement values into the

270 ! Values array, and read the number of values returned.

280 FOR I=1 TO Num_values ! Define number of measurement labels.

290 OUTPUT Dut;"MEAS:DGAN:LAB? “I-1 ! Query measurement labels.

300 ENTER Dut;Label$(l) ! Enter returned labels in the 'Label’ array.

310 NEXTI

320 OFF TIMEOUT Bus ! Disable timeout after measurement

330 !

340 FOR I=1 TO Num_values ! Echo the results sent to
350 PRINT Label$(l),Values(l) I the screen on the controller.
360 NEXTI

370 PRINT

380!

390 ! Print selected results. The FNSearch function is used to

400 !return the index into the previously read Values array to
410 !to find the values to be printed. The following example
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420 ! shows that the entire label doesn’t need to be passed in as a

430 !search string, and that the searches allow the program to

440 ! print out the values in any order. If a label is not found

450 !then the value MAXREAL is returned.

460 !

470 Values(0)=MAXREAL ! Error indicator, if string not found

480 PRINT “Error Vector Mag = “;Values(FNSearch(Num_values,Label$(*),"EVM"))
490 PRINT “Origin Offset = “;Values(FNSearch(Num_values,Label$(*),"Org Ofs"))
500 PRINT “Status = “;Values(FNSearch(Num_values,Label$(*),”Status"))

510 PRINT “Error Example= “;Values(FNSearch(Num_values,Label$(*),”"No String”))
520 !

530 STOP

540 !

550 Timeout: ! Specify what to do if a measurement timeout occurs.

560 PRINT

570 PRINT “Measurement timed out.”

580 CLEAR Bus

590 STOP

600 !

610 END

620 !

630 ! Search elements 1 through Array_size (inclusive) of String_array$

640 ! for an element that includes Search_string$. Return the index

650 ! of the first element containing it, or O if not found. Array_size

660 ! must be >=1.

670 !

680 DEF FNSearch(Array_size,String_array$(*),Search_string$)

690 N=1

700 WHILE N <=Array_size AND NOT POS(String_array$(N),Search_string$)
710 N=N+1

720 END WHILE

730 IF (N>Array_size) THEN N=0

740 RETURN N

750 FNEND

760 !

770 ! Read a comma-separated list of floating-point values from Addr
780 !into Array, and return the number read. Array must be

790 !dimensioned large enough to accept the maximum number of
800 !returned values.

810 !

820 DEF FNRead(Addr,Array(*))

830 I=1

840 ON ERROR GOTO End_loop

850 REPEAT

860 ENTER Addr USING “%,16D,B";Array(l),Separator

870 I=I+1

880 UNTIL Separator=10! New-line

990 End_loop: !

900 OFF ERROR

910 N=I-1

920 RETURN N

930 FNEND
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4 Overview of the Test Set’s
Built-In Tools

e “Using the RF Tools Program” on page 74

¢ “Using the Spectrum Analyzer” on page 103

¢ “Using the Voltmeter and Audio Frequency Counter” on page 110
e “Using the Oscilloscope (Scope)” on page 111

¢ “Securing a Test Procedure” on page 115

e “Clearing RAM” on page 116

e “Using the LISTOPTS (list options) Program” on page 117

¢ “Using the ST_PLT (store or plot) Program” on page 118
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Using the RF Tools Program

The RF Tools program resides in the Test Set’s ROM. This guide
supports RF Tools version B.02.11.

“Loading and Running RF Tools” on page 75
“Test Results/BTS Utility Setup” on page 76
“Swept Gain” on page 79

“Discrete Frequency Insertion Loss” on page 83
“Swept Insertion Loss” on page 85

“Swept Return Loss” on page 88

“Cable Fault” on page 93

“Replot Data Files” on page 98

“Transfer Stored Data” on page 99

“SA (Spectrum Analyzer) Self Calibration ON/OFF” on page 100
“Catalog PC (Memory) Card” on page 102
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L oading and Running RF Tools

1. Press the MENU key to display the SOFTWARE MENU screen

(shown below).

Figure 4-1 SOFTWARE MENU Screen

SOFTWARE MEHL

RFTOOLS RFTOOLS Cord

Gains Insertion Lossy Return Losss Cable Fault

Select Frocedure Filename: Library: Frosram:

CUSTOMIZE TEST PROCEDURE: SET UP TEST SET

[ Exccution Cond
g External Devices
'+ i Frinter Setup
J:EME IBASIC Cntrl

—l
Choices: HFTOOLS
Card Revizient B.02.10
1 ROM
RAM LOAD TEST PROCEOURE:
Select Frocedure Locotion:
R
Choices: — | |
Description:
B RFTOOLS rn Lo
Oata Transfer» and Plot Utilities
L Chonnel Information

Mgy Test Parometers

| Order of Tests
Fass/Foil Limits

dgq SovesDelete Procedure

fiFun Test

FContinue

+ CETT—

2. Position the cursor at the highlighted area under Sel ect
Procedure Locati on and push the knob to select it. A Choi ces

menu appears.

3. Position the cursor at ROMand select it.

4. Position the cursor at the highlighted area under Sel ect
Procedure Fil enane and select it. A Choi ces menu appears.

5. Position the cursor at RFTOOLS and select it.

6. Press k1 (Run Test ). The software is now loading. Wait for the RF
Tools Main Menu screen (Figure 4-2 on page 76).

7. Select an item from the menu.
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Figure 4-2 RF Tools Main Menu Screen

TESTS (IBASIC Controller)

ob to the desired iten

RFTOOLE Select Test [(Main) Menu

= I
Choices!
Bouit
Sweprt Gain H ]

Oiscrete Frea Insertion Loss
Swert Insertion Loss
Swert Return Loss

Cable Fault + I

Rerlot Data Files
Transfer Stored Daota
SA Self Calibration OW/OFF = Cuit
Catalos Memory Card

Teszt ResultssBTS Utility Setup

Test Results/BTS Utility Setup

Use this setup to configure a method for measurement data collection.
Measurement results may be collected using a printer, a laptop, or a PC
card.

Figure 4-3 Test Results/BTS Utility Setup Screens

Test Results/BTS Utility Setup Screen
(BTS Laptop Utility Off)

TESTS (IBASIC Controller)

P & turn t knob ta the desired iten
ond push to select it.
—Test Results/BTS Utility/Printers/Serial Setup—
= I
Choicest
Return
WEdit Test Results Header > I
. Use BTS Lartor Utility suvunanens Ho
RF Tools Main Menu Send Test Results to Printer at . Off
Send Test Results Lo coverivenann, aff
+ I
TESTS (IBASIC Controller) gerial Port Settinas 9
[IF rn the knob to the desired item Print Setur
0 push to select it.
= [ET—

RFTOOLS Select Test (Main) Menu
Tezt Results Header!

ENTER HERDER TEXT

Choices:

z
Buit
Suept Goin 3
Discrete Frea Insertion Loss
Swerpt Insertion Loss
4
=

Suerpt Return Loss
Cable Fault

Test Results/BTS Utility Setup Screen
(BTS Laptop Utility On)

Rerplot Data Files

Transfer Stored Dota

SR Self Calibration ON-OFF
Catalos Memory Card

BTest Results/BTS Urility Setup

—————— TEST3 (IBASIC Controller]

to the desired itenm

—Test Results/BTS UtilitvsPrintersSerial Setup—

Choices:

Return

|
Edit Test Results Header > I
|

WUse BTS Lartor Utility «oueennn.. Yes

Serial Port Settinss 9

#Cannect the PC Serial Port to
the Tezt Set Serial 9 Port.
Test Results will be sent to the PC. H Fstum |

Test Results Heoderd
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To use a laptop and the BTS Laptop Utility for data
collection:

This function of RF Tools is used with HP’s BTS Laptop Utility
program. Test results can be stored as ASCII or plot data. For more
information on this utility, refer to the on-line help accompanying the
BTS Laptop Utility software.

1.

5.

Position the cursor at Use BTS Laptop Utility and selectit (see
Figure 4-3 on page 76). The screen changes to show only the
appropriate options.

. Position the cursor at Seri al Port Settings 9 and selectit. The

serial port settings appear. Serial baud, parity, data length, stop
length, and flow control can be edited.

. Confirm that these serial port settings match the BTS Laptop Utility

settings on the laptop.

Press k5 (Ret ur n) to return to the Test Results/BTS
Utility/Printer/Serial Setup.

Press k5 (Ret ur n) to exit the setup.

To use a printer for data collection:

1.

If Use BTS Labtop Wility issetto Yes, change it to No by
selecting the field.

. Position the cursor at Send Test Results to Printer at and

select it. A Choi ces menu appears.

3. Position the cursor at the correct port and select it.

Position the cursor at Pri nt Set up and select it. Lines per page
and form feed locations can be edited.

Press k5 (Ret ur n) to go back to the previous menu.
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To use a laptop interface other than the BTS Laptop
Utility

1.

If Use BTS Labtop Wility issetto Yes, change it to No by
selecting the field.

. Position the cursor at Send Test Results to and selectit. A

Choi ces menu appears.

. Position the cursor at Seri al 9 and select it.

. Position the cursor at Seri al Port Settings 9 and selectit. A

list of serial port settings appears.

Confirm that these serial port settings and the settings on the laptop
match.

Press k5 (Ret ur n) to return to the Test Results/BTS
Utility/Printer/Serial Setup.

. Press k5 (Ret ur n) to exit the setup.

78

Chapter 4

N:AMKT\MANUALS\HP8935\E6381A\REFGUIDE\BOOK \chapters\tools2.chp



Swept Gain

NOTE

Figure 4-4

to select it.

TESTS (IBASIC Controller)
n the knob to the desired item

Overview of the Test Set’s Built-In Tools
Using the RF Tools Program

Measurement Description

This test measures the gain of a device by sweeping it over the specified
frequency range. Gain is the ratio of the output power to the input
power. For the swept gain test, gain is measured in dB. The gain is the
output power in dBm minus the input power in dBm. For example, if
the amplifier has an output of 22 dBm and an input of 4 dBm, it has a
gain of 18 dB.

Making the Measurement

This test radiates a test signal when testing antennas or cables with
antennas attached to them. Verify that the level and frequency span
used for the test cannot result in interference to other nearby antennas.
To minimize interference when running the program, set the power
level at the DUPLEX OUT port to the minimum value needed for good
measurement resolution. Set the frequency range carefully.

1. Select Swept Gai n from the Select Test (Main) Menu. The Swept
Gain Measurement menu will appear.

Selecting the Swept Gain Measurement Test

RFTOOLS Select Test [(Main) Menu

Choices:

= I

Quit

BSuwert Goin
Oiscrete Frea Insertion Loss
Swert Insertion Loss
Swert Return Loss
Cable Fault

= I

+ I

Rerlot Data Files

Transfer Stored Daota

SA Self Colibration OM<OFF
Catalos Memory Card

Test ResultssBTS Utility Setur

= ETTI

TESTS (IBASIC Controller)

e turn the knob to the desired iten bl Egin T=t
ahd push to select it.
Swept Goin Measurement
= [
Choices:
BEReturn to the previous menu
Start freauency in HHz 1700 = I
Stop freauency in MHz .. . 2000
Plaot scale in dBsdiv suaaus 10
Maximum expected anin in dB . 20
ODUPLEX OUT lewel in dBm svesvvanas -54 + I
Beain Test
(Freauency Ranse .4-1000 or 1700-2000 MHz)
= [
Use o low ODUFLEX OUT rower level when testinsg
rower sensitive devices. MWARMIMG! Instrument
damage moy result if the test device 3ain
exceeds the maximum exrpected gain.
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CAUTION

2. Position the cursor at Start Frequency in MHz and select it.
Enter a value for the start of the frequency sweep from 0.4 MHz to
1000 MHz or 1700 MHz to 2000 MHz.

3. Position the cursor at St op frequency in MHZ and select it.
Enter a value from 0.4 MHz to 1000 MHz or 1700 MHz to 2000 MHz.
This value should be larger than the start frequency and in the same
frequency band.

4. Position the cursor at Pl ot scal e i n dB/ di v and select it. A
Choi ces menu appears. The available choices are 1, 5 or 10.

5. Position the cursor at Maxi num Expected Gai n i n dBand select
it. Enter a value in the range of =50 to +40 dB. This parameter sets
the expected worst case power for the ANT IN port. It is very
important to overestimate the expected gain to avoid damage to the
ANT IN port. This parameter also determines plot resolution by
setting the upper limit.

6. Position the cursor at DUPLEX OUT Level in dBmand select it.
Enter the power level, =54 to +10 dBm, at which the test should be
conducted. If you are testing a power sensitive device, enter a low
level value to avoid damage to that device.

Damage may result if the power input to the Test Set’s ANT IN port
exceeds 60 mW (which is equivalent to 18 dBm). Damage may also
result to the unit-under-test if it is overdriven by the DUPLEX OUT
power level. To avoid damage to the unit under test, enter a low power
level for the DUPLEX QUT | evel in dBmparameter.

7. Press k1 (Begi n Tst).

80
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Figure 4-5 Swept Gain Setups
Calibration Setup Measurement Setup

—
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6dB Pad D 6dB Pad

Cal Cable
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8.

9.

ANT IN : DUPLEX OUT

6dB Pad B 6dB Pad

Cal Cable

Fonecta

Test Device

I}

Barrel
Connector

A setup screen appears with a diagram of the necessary connections,
similar to the Calibration Setup of Figure 1-2. This test requires two
6-dB pads (attenuators). The pads are put on the Test Set’s ANT IN
and DUPLEX OUT ports to reduce impedance mismatch error at
these ports. A reference level is obtained by connecting a short
calibration cable between the pads on the DUPLEX OUT and ANT
IN ports. Set up the hardware, then press k1 (Pr oceed) or the knob
to continue.

Another setup screen appears similar to the Measurement Setup of
Figure 4-5 on page 81. Attach the device to be tested between the
calibration cable and one of the pads. In this step, a measurement is
made of the additional gain from the reference level. Press

k1 (Pr oceed) or the knob to continue.

10. The trace of the device gain over the frequency range swept is

displayed. If the gain exceeds 40 dB, it will not appear on the trace.
The maximum gain is also displayed as text on the screen. To save
the plot to a PC card, press k4 (Save Pl ot ) and use the knob to
enter a filename. Press k5 (Scr Dunp) to send the image to a printer
or to the BTS Laptop Utility. Directions will appear at the top of the
screen. Press print and allow the image to print to the connected
device. Then, press Pause/Continue. Press k1(Pr oceed) when you are
ready to continue.
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Figure 4-6 Example of a Swept Gain Plot Screen

TESTS (IBASIC Controller)

b Focesd

d04-----e--- r-=- Maximum Goin= 30dB ---q--------- '

: : : : C |z I
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-10

] 1760 1820 1880 1940 2000
Freauency (MHz)

11.The swept gain results screen (see Figure 4-7) appears with the test
results. If the BTS Laptop Utility is in use, this data is collected by
the laptop. If you wish to repeat the test using the same calibrated
devices and test parameters, press k1 (Repeat ). To redisplay the plot
screen, press k3 (Di sp Pl ot ). To return to the Sel ect Test Menu,
press k5 (Ret ur n).

Figure 4-7 Example of a Swept Gain Results Screen
TESTS (IBASIC Controller)
l Fepect |
Freauency swert: 1700 MHz to 2000 MHz
fluerage aain: 20.0 dB H ]
Moximum saint 30.0 dE
Press (ELEPME to rereat the measurement or
measure other devices. K] Cisp Flot

Press (FEGEGIEE to diselay the rlot asain.

Fress to return to the RFTOOLS Select + I

Test (Main) Menu.

e Fatum |
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Discrete Frequency Insertion Loss

Measurement Description

The discrete frequency insertion loss test measures the loss of a cable or
device at a specific frequency. DSP (Digital Signal Processing) is used to
determine the results of this test, making it more accurate than the
Swept Insertion Loss test.

Making the Measurement

1. Select Di screte Freq Insertion Loss from the Select Test
(Main) Menu. The Di screte Frequency Insertion Loss Test
menu will appear.

Figure 4-8 Selecting the Discrete Frequency Insertion Loss Test

Select Test Menu

————— TESTS (IBASIC Controller)
[JFleaze turn the knob to the desired item
and push to select it.

RFTOOLS Select Test (Main) Menu

= I
Choices:
Quit
Swert Gain H ]

MDiscrete Frea Insertion Loss
Swept Insertion Loss
Swert Return Loss

Cable Fault + I

Rerlot Data Files
Transfer Stored Dota

SR Self Calibration ON/OFF = CITE—— Discrete Frequency

Catalos Mewmory Card .

Test ResultssBTS Utility Setup Insertion Loss
TESTS { IBASIC Gontroller |

urn the knob to the desired itenm

o select it.

Discrete Freauency Insertion Loss Test

= I
Choices:
Breturn to the previous menu
Test fredauency in MHZ covuvvannaas 1850 > I
ODUPLEY 0OUT lewvel in dBm vosssnnaas -10
Beain Test
+ I
H Fatum |

(Freauency Ranae .4-1000 or 1700-2000 MHz)

Flease reduce the DUPLEX OUT rower level
for rower sensitive devices.

2. Position the cursor at Test frequency in Mz and enter the
specific frequency to be tested.

3. Position the cursor at DUPLEX OUT Level in dBmand enter the
power level at which the test should be conducted.

4. Pressk1 (Begi n Tst) to begin the test.
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Figure 4-9 Discrete Frequency Insertion Loss Setups
Calibration Setup Measurement Setup
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A screen appears with a setup diagram. (Figure 4-9) This test
requires two 6-dB pads. The pads are put on the ANT IN and
DUPLEX OUT ports on the Test Set to reduce impedance mismatch
error at these ports. A reference level is obtained by connecting a
short calibration cable between the pads on the DUPLEX OUT and
ANT IN ports. Press k1 (Pr oceed).

After the Test Set has finished calibrating, a second diagram
appears on the screen. Connect the test cable or device to be tested
between the calibration cable and one of the pads. Press

k1 (Proceed).

The discrete frequency insertion loss results screen appears with the
results of the test. The loss is expressed as a negative number in this
particular test.

NOTE The insertion loss at the specified frequency is displayed twice. The
second display is enlarged for easier reading.

8.

Press k1 (Pr oceed) when you are finished with this screen. The
Discrete Frequency Insertion Loss Test menu appears. If you would
like to repeat the measurement press k1 (Begi n Tst ). The
calibration step will be skipped if none of the parameters were
changed. To exit the test press k5 (Ret ur n).
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Swept Insertion L oss

Measurement Description

Overview of the Test Set’s Built-In Tools
Using the RF Tools Program

This test measures the loss of a cable or device by sweeping it over the
specified frequency range. This test uses the Spectrum Analyzer to

make measurements.

Making the Measurement

1. Select Swept

| nsertion Loss from the Select Test (Main) Menu.

A Swept Insertion Loss Information menu will appear.

Figure 4-10

Select Test Menu
———— TESTS (IBASIC Controller)
[JFlease turn the knob to the desired itenm

ond push to select it.

Selecting the Swept Insertion Loss Measurement

RFTOCLE Select Test (Mainl Menu

Choices:

Buit

Swert Goin

Dizcrete Frea Insertion Loss
B5uert Inzertion Loss

Swert Return Loss

Cable Fault

Rerlot Data Files

Transfer Stored Data

SA Self Colibration OMSOFF
Cataloas Memory Card

Test ResultssBTS Utility Setur

= I
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+ I

Houit ]

Swept Insertion Loss
TESTS (IBASIC Controller]

he knob to the desired itenm ¥ Begin Tt |
elect it.
Swerpt Insertion Loss Informotior
= I
Choices:
BFeturn to the rrevious menu
Start freauency in MHZ.ooveiiivennan 1700 >
Stor fredauency in MHZ ooovnnnnnnanaas 2000
Max expected loss in dB.oovvnnnnonnns 15
DUPLEX 0UT lewvel in dBieveevnrvnnnnas 0
Eeain Test + I
& Feun |
(Freauency Ronse .4-1000 or 1700-2000 MHz)
Flease reduce the DUFLEX OUT rower level
for power sensitive devices.

2. Position the cursor at St art frequency i n MHz and select it.
Enter a value for the start of the frequency sweep from 0.4 MHz to
1000 MHz or 1700 MHz to 2000 MHz.

3. Position the cursor at St op frequency i n MHz and select it. Enter
a value from 0.4 MHz to 1000 MHz or 1700 MHz to 2000 MHz. This
value should be larger than the start frequency.

4. Position the cursor at Max expected | 0oss in dBand enter the
greatest loss expected through your device. The insertion loss will be
displayed from 0 dB to the value entered in this field. Therefore, if
the Max expected | oss in dBis set higher than the measured
insertion loss, the plot will not display any test data. Enter the

appropriate value.
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5. Position the cursor at DUPLEX OUT | evel in dBmand enter the
appropriate value. Unless you are measuring loss through a power
sensitive device, the default level should work correctly.

6. Press k1 (Begi n Tst) to begin the test.

Figure 4-11 Swept Insertion Loss Setups

Calibration Setup Measurement Setup
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7. A calibration setup screen appears with a diagram of the necessary
connections (Figure 4-11). This test requires two 6-dB pads. The
pads are put on the ANT IN and DUPLEX OUT ports on the Test Set
to reduce impedance mismatch error at these ports. A reference level
is obtained by connecting a short calibration cable between the pads
on the DUPLEX OUT an ANT IN ports. Setup the hardware, then
press k1 (Pr oceed) or the knob to continue.

8. After the Test Set has finished calibrating, a second diagram similar
to the Measurement Setup of Figure 4-11appears on the screen.
Connect the test cable or device to be tested between the calibration
cable and one of the pads. Presski (Pr oceed) or the knob to
continue.

9. The trace of the cable loss over the frequency range swept is
displayed. The average loss is also displayed on the screen. To save
the plot to a PC card, press k4 (Save Pl ot ) and use the knob to
enter a filename. Press k5 (Scr Dunp) to send the image to a printer
or to the BTS Laptop Utility. Directions will appear at the top of the
screen. Press print and allow the image to print to the connected
device. Then, press Pause/Continue. Press k1 (Pr oceed) when you are
ready to proceed
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10.The swept insertion loss results screen appears with the test results.
If the BTS Laptop Utility is in use, this data is collected by the
laptop. If you wish to repeat the test using the same calibrated
devices and test parameters, press k1 (Repeat ). To redisplay the plot
screen, press k3(Disp Plot). To return to the Sel ect Test ( Mai n)
Menu, press k5 (Ret ur n).

Estimating Swept Insertion Loss Using a Single
Connection

Rather than directly measuring the transmitted signal (requiring
connections at both ends), a known high-quality short can be put at the
end of the cable. Knowing that this will reflect 100% of the signal, the
Swept Return Loss test (page 88) can be used and the measured return
loss in dB can simply be divided by 2 to get the system’s estimated
insertion loss. If the return loss is not in dB, the square root of the
measurement would be the system’s insertion loss. An open can also be
used instead of a short, but the results will not be as precise.
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Swept Return Loss

NOTE

Measurement Description

Swept return loss is a measure of reflection characteristics. The
purpose of the swept return loss test is to detect problems in the
antenna feedline system and the antenna itself. A portion of the
incident power will be reflected back to the source from each
transmission line fault as well as the antenna. The ratio of the reflected
voltages to the incident voltage is called the reflection coefficient.
The reflection coefficient is a complex number, meaning it has both
magnitude and phase information.

The return loss is defined as the magnitude part of the reflection
coefficient and is expressed in decibels (dB). Therefore, the return loss
is a measure of how large the reflected wave is to the original incident
wave. Remember that this measurement is in terms of loss, therefore a
large number means that very little signal was reflected back. A loss of
0 dB indicates that all of the incident wave is reflected, whereas a
return loss of 40 dB, for example, would indicate that very little of the
signal is reflected. When a device is frequency swept, a graph similar to
Figure 4-14 on page 91 is obtained. This is an example of a radio
transmitting at a particular frequency. It can be seen that the return
loss at that frequency is a very large number which tapers off to small
return losses at all other frequencies.

Another way of looking at the same information is the SWR (also
known as VSWR: Voltage Standing Wave Ratio). VSWR is stated as a
ratio. For example: 1.2:1 or “one point two to one” VSWR. The first
number in the ratio is a value between 1 and infinity. 1 indicates that
none of the incident wave is reflected. Infinity implies that all of the
incident wave is reflected. Therefore, the closer this number is to 1, the
better the feedline system performance. The second number in the ratio
is always one.

Making the Measurement

When testing antennas or cables with antennas attached to them, a test
signal is radiated. Verify that the level and frequency span used for the
test cannot result in interference to other nearby systems. To minimize
interference when running the program, set the power level at the
DUPLEX OUT port to the minimum value needed for good
measurement resolution. Set the frequency range carefully.

1. Select Swept Return Loss from the Select Test (Main) Menu. The
Swept Return Loss Information menu will appear.

88
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Figure 4-12

Select Main Menu
———— TESTS (IBASIC Controller)
turn the knob to the desired itenm

1 to select it
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Selecting the Swept Return Loss Measurement

RFTCOOLE Select Test (Maoinl Menu
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Swert Gain
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2. Position the cursor at Start frequency in MHz and select it.

Enter a value for the start of the frequency sweep from 0.4 MHz to
1000 MHz or 1700 MHz to 2000 MHz.

. Position the cursor at St op frequency i n MHz and select it. Enter

a value from 0.4 MHz to 1000 MHz or 1700 MHz to 2000 MHz. This
value should be larger than the start frequency and in the same
frequency band.

. Position the cursor at Max expected | oss in dB and select it.

The return loss will be displayed from 0 dB to the value entered in
this field. Therefore, if the Max expected | oss in dBis set
higher than the measured return loss, the plot will not display any
test data. Enter the appropriate value.
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CAUTION

Figure 4-13

5.

Position the cursor at DUPLEX OUT Level in dBmand select it.
Enter the power level at which the test should be conducted.

Damage may result if the power input to the Test Set’s ANT IN port
exceeds 60 mW (which is equivalent to 18 dBm). Damage may also
result to the unit-under-test if it is overdriven by the DUPLEX OUT
power level. To avoid damage to the ANT IN port, enter an
over-estimate gain value for the Max expected gain in dB
parameter. To avoid damage to the unit under test, ensure a low power
level for the DUPLEX QUT | evel in dBmparameter.

6.

Press ki1 (Begi n Tst ) or position the cursor at Begi n and select it.

Swept Return Loss Setups
Calibration Setup Measurement Setup
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7.

be tested sretloss.eps

A setup screen appears with a diagram of the necessary connections,
similar to Figure 4-13. This is the calibration phase of the test to
obtain a reference level for the device being tested. A VSWR bridge
or a directional coupler and two 6 dB pads are connected to the Test
Set. The pads are used to reduce impedance mismatch errors
between the VSWR bridge and the DUPLEX OUT and ANT IN ports
on the Test Set. A reference level is measured first with a short on
the DUT (Device Under Test) port of the VSWR bridge. An open can
be used as well, but the open must not be blocked in any way that
might cause the signal to be reflected back. For example, using the
open setup inside a van or other enclosed area may introduce
inaccuracies in the measurement. Setup the hardware, then press
k1 (Pr oceed) or the knob to continue.
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8. Another setup screen appears. Attach the device being tested. Press
k1 (Pr oceed) or the knob to continue.

9. The plot screen appears. The trace showing return loss over the
frequency band selected is displayed on the screen. Measured values
for best and worst case return loss and VSWR are printed at the top
of the screen. To save the plot to a PC card, press k4 (Save Pl ot)
and use the knob to enter a filename. Press k5 (Scr Dunp) to send
the image to a printer or to the BTS Laptop Utility. Directions will
appear at the top of the screen. Press print and allow the image to
print to the connected device. Then, press Pause/Continue. Press
k1 (Proceed) when you are ready to proceed.

Figure 4-14 Example of a Swept Return Loss Plot Screen

g0

1800 1808 1816 1224 1832 1840
Freauency [HHz]

10.The swept return loss results screen appears with the test results. If
the BTS Laptop Utility is in use, this data is collected by the laptop.
If you wish to repeat the test using the same calibrated devices and
test parameters, press k1 (Repeat ). To redisplay the plot screen,
press k3 (Di sp Pl ot ). To return to the Sel ect Test (Min)
menu, press k5 (Ret ur n).
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Figure 4-15

Example of an Swept Return Loss results screen
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Estimating Antenna Return Loss

If you are measuring the return loss of an antenna connected to the end
of a known good feed line, you can determine the approximate return
loss of the antenna by subtracting twice the line loss. For example, if
you measure a return loss of 24 dB and the line is known to have 2 dB
loss, the estimated return loss of the antenna is 20 dB (since there is a
total of 4 dB of loss from the feed line). For this estimate to be correct,
the coaxial line and connectors must have a much smaller loss than the
total return loss.
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Cable Fault

NOTE

Overview of the Test Set’s Built-In Tools
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Measurement Description

A frequency-swept signal is transmitted from the DUPLEX OUT port of
the Test Set through a resistive power divider to the cable-under-test.
The signals reflected from faults in the cable are combined in the power
divider with the transmitted signal and received at the ANT IN port.

The changing interference of the transmitted and reflected signals, over
the swept frequency band, contains information about the distance to
one or more faults. The software uses a Fast Fourier Transform (FFT)
to convert the frequency domain into the time domain. The information
in the time domain can be used to find the physical distances. The
distance displayed on the Test Set’s CRT is the physical distance to the
fault with correction for the velocity factor of the cable. This test allows
the operator to identify, characterize, and isolate potential problem
locations by viewing it in units of distance.

Test Signal Can Cause Interference

When testing cables attached to antennas, test signals will be radiated.
Verify that the signal used for the test cannot result in interference to
another antenna.

Making the Measurement

1. Select Cabl e Faul t from the Select Test (Main) Menu. The Cable
Fault Information menu will appear.

Chapter 4
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Figure 4-16
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2. Position the cursor at Sweep center frequency (MHz) and
select. A Choi ces menu appears.

e 505 MHz - Use this center frequency for high resolution, short
range cable tests. The cable lengths can range from 10 to 1000 ft.

e 850 MHz - Use this center frequency for cable tests at cellular
frequencies. This should be used for frequency sensitive devices,
such as filters, and has a cable length range of 150 to 1000 ft.

e 1850 MHz - Use this center frequency for cable tests at PCS
frequencies. This should also be used for frequency sensitive
devices and has a cable length range of 150 to 1000 ft.

3. Position the cursor at Cabl e | engt h and enter the appropriate

value.

The greatest accuracy is obtained when you enter a cable length

slightly greater than the cable length begin tested. If you are not sure of

the cable length, enter a value 1.5 times the estimated length.

Depending on the return loss of the antenna or device at the end of the
cable, you may see a high relative mismatch displayed at the actual
length of the cable. For example, a 50 foot cable was tested to generate

the plot in Figure 4-18 on page 96.

4. Position the cursor at Cabl e | engt h uni t s. Pressing the knob

toggles the selection between feet and meters.
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5. Position the cursor at Cabl e cl ass and select it. A Choi ces menu
appears allowing selection of Heliax, RG, and custom options. Select
the appropriate cable class. (They can also be selected by pressing
k1 (HELI AX), k3 (RG), or k5 (Cust om).

6. The next menu varies depending on Cable class:

e IfHel i ax is selected: Position the cursor at Cabl e type and
select. A Choi ces menu appears with foam, air, and flex of
varying thickness. Use the knob to select the desired cable type.

e If RGis selected: Position the cursor at Cabl e t ype with the
example [RG 58/U = 58] and select.

e If Cust omis selected:

a. Position the cursor at Cabl e vel ocity propagati on
const and select it. Enter the appropriate value. Cables that
use polyethylene dielectric typically have a propagation
velocity of 0.66, cables that use a teflon dielectric typically
have a propagation velocity of 0.70. The propagation velocity
must be a value between 0 and 1.

b. Position the cursor at Cabl e atten. dB/ 100 ft. (or
met ers) at 500 MHz and select it.

c. Ifthe cable attenuation is unknown, enter 0 dB per 100 feet (or
meters). Entering 0 dB/100 will produce return loss values
lower than actual, but fault distance can be accurately
detected.

7. Press k1 (Begi n Tst).

Figure 4-17 Cable Fault Setups
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8. A setup screen appears with a diagram of the necessary connections
(see Figure 4-17). It is very important that the power divider is a
2-way resistive device. Press k1 (Pr oceed) or the knob after the
hardware is connected.

9. After the Test Set has finished calibrating, a second diagram
appears on the screen. Connect the cable to be tested. Press
k1 (Pr oceed) or the knob to continue.

10.The plot screen appears similar to Figure 4-18. To save the plot to a
PC card, press k4 (Save Pl ot ) and use the knob to enter a filename.
Press k5 (Scr Dunp) to send the image to a printer or to the BTS
Laptop Utility. Directions will appear at the top of the screen. Press
print and allow the image to print to the connected device. Then, press
Pause/Continue. Press k1 (Pr oceed) when you are ready to continue.

Figure 4-18 Example of a Cable Fault Plot Screen

TESTS (IBASIC Controller)

Y Frocoad |

Minimum return loss occurred at 53.13

--------- r=-- Return Logs (dB) =--=-q-=-------,

e
|
|

0 20 40 &0 20 100
Distance (feet)

11.The cable fault result screen appears with the test results (see
Figure 4-19 on page 97 for an example). If the BTS Laptop Utility is
in use, this data is collected by the laptop. If you wish to repeat the
test using the same calibrated devices and test parameters, press
k1 (Repeat ). To redisplay the plot screen, press k3(Di sp Pl ot ). To
return to the Sel ect Test (Mai n) menu, press k5 (Ret ur n).
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Figure 4-19 Example of a Cable Fault Results Screen
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Typical cable fault return loss measurements

Return loss is a ratio of input power to reflected power. For example, if
100 Watts was applied to a cable and 10 Watts was returned, the return
loss is 10 dB (10l0g(100 + 10)). In the same example, if 1 Watt was
returned, the return loss is 20 dB (10log(100 + 1)). Typical return loss
measurements for the cable loss test are listed below:

¢ Open-Circuit Cable = 0 dB (ignoring line loss)
e Short-Circuit Cable = 0 dB (ignoring line loss)
¢ 50-Ohm Terminated Cable = 40 to 60 dB

¢ Antenna = 10 to 20 dB (in the frequency band for which it was
designed)

Return loss measurements greater than 20 dB should be considered
good.

Cable Fault Performance

Measurements of the cable fault location can typically be made up to
500 feet on low-loss cables and 300 feet on higher-loss cables.
Resolution of the fault location is approximately 0.4 feet for cable
lengths up to 50 feet and then linearly increases to 4 feet for a 500 foot
cable.
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Replot Data Files

This utility allows you to easily retrieve and display plots which were
previously stored on an SRAM PC card. One or two plots may be
displayed at one time. No measurements are performed.

Figure 4-20 Replot Data Files
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This utility may be used to easily transfer data collection files (test
results) from an SRAM PC card over the serial, parallel, or HP-IB port.
You do not need to write an IBASIC program. No measurements are

performed.

Figure 4-21
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SA (Spectrum Analyzer) Self Calibration ON/OFF

This menu item allows you to check the calibration status of the Test
Set’s spectrum analyzer, and change the status if you desire.

Figure 4-22 SA Self Calibration OFF/ON Screen
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The RFTOOLS program uses the Test Set’s internal spectrum analyzer
for making swept network analyzer measurements. The internal
spectrum analyzer performs an automatic self calibration every 5
minutes. This automatic self calibration ensures that the spectrum
analyzer operates within specified limits regardless of the operating
temperature. However, this self calibration can introduce inaccuracy in
spectrum analyzer output after the Test Set is operating at a constant
temperature (after approximately 30 minutes).
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Each RFTOOLS test includes two parts: calibration and measurement.
If the spectrum analyzer performs a self calibration between the
calibration and measurement of the RFTOOLS test, the spectrum
analyzer’s automatic self calibration instability will increase RFTOOLS
test measurement error. To avoid this problem, you may use this menu
item to turn off the spectrum analyzer’s self calibration. This self
calibration should only be turned off after the unit has reached a
constant powered-on operating temperature (approximately 30 minutes
after power-on), therefore it is probably best to leave it on. After 30
minutes, turning the self calibration off will improve the measurement
accuracy of RFTOOLS tests.
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Catalog PC (Memory) Card

This utility lists all the files contained on the PC card. The PC card that
you want to catalog must be inserted prior to selecting this test.

File types are denoted by the following suffixes:
e PGM suffix denotes a program code file

e _LIB suffix denotes a library file

¢ PRC suffix denotes a procedure file

e .DAT suffix denotes a data file

e PLT suffix denotes a plot file

Figure 4-23 Catalog Memory Card Screen
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Using the Spectrum Analyzer

Automatic Calibration

During operation, the spectrum analyzer pauses for approximately

2 seconds every 5 minutes to recalibrate itself. This does not affect the
accuracy of displayed measurements, but does cause a brief
interruption of the displayed information during the process.

Setting Resolution Bandwidth and Sweep Rate

The resolution bandwidth and sweep rate are determined by the span
setting, and cannot be set independently.

These settings are listed in the following table.

Table 4-1 Relationship Between Span, Resolution Bandwidth, and Sweep Rate
Span Reso(ll:llfli:)n BW Sweep Rate

<50 kHz 0.3 28.6 kHz/second
<200 kHz 1.0 329.0 kHz/second
<1.56 MHz 3.0 3.0 MHz/second
<3 MHz 30.0 21.4 MHz/second
<18 MHz 30.0 36.3 MHz/second
<200 MHz 300.0 257.0 MHz/second
1 GHz 300.0 1.0 GHz/second
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Selecting the Spectrum Analyzer’s Controls Menus

Figure 4-24

Select the Controls
menu here. —— p»

Several levels of menus are used to access the various controls
associated with the spectrum analyzer (see Figure 4-24).

“Control Fields for Analog Measurements” on page 155 provides a
description for each field on the spectrum analyzer’s menus.

Spectrum Analyzer Controls Menus
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Using the Delta Markers

Delta markers are displayed when the Nor m Del t a field on the
spectrum analyzers Mar ker menu is set to Del t a.

The delta makers are positioned in the same way as the normal
markers using the Mar ker menu of the spectrum analyzer screen. See
“Marker To” on page 174.

When the delta maker is activated, the Mar ker To Peak, Next Peak,
Center Freq, and Ref Level fields control only the delta marker.

e Peak or Next Peak - The normal marker remains stationary. When
a delta marker to center frequency measurement would move the
reference marker off the screen, the measurement is aborted and the
following message is displayed: Att enpt to nove Reference
Mar ker off the screen.

e Center FreqorRef Level - The normal marker moves as
necessary to stay at the same signal frequency when the spectrum
display changes.

Delta Frequency

The delta marker frequency measurement (Del ta M kr Freq) is the
frequency of the delta marker minus the frequency of the normal
marker. If the delta marker is to the right of the normal marker, the
delta frequency is positive. If the delta marker is to the left of the
normal marker, the delta frequency is negative.

The units for this measurement are GHz, MHz, kHz, and Hz.

Delta Level

The delta marker level measurement (Del ta M kr Lvl ) is the level of
the normal marker minus the level of the delta marker in dBm. If the
delta marker is higher than normal marker, the delta level is positive.
If the delta marker is lower than the normal marker, the delta level is
negative.

The units for this measurement are dB. (There is a percent unit
available; however, since the spectrum analyzer level is always
displayed on a logarithmic scale, linear units are inappropriate.)
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Reference Marker (Ref Mrkr) Level and Frequency

In the delta marker mode, a second (reference) marker is placed at the
current location of the marker. The first marker becomes a moveable
delta marker. When the delta marker is moved, the difference in
frequency and level between the reference marker and the delta marker
are shown as the Del t a M kr measurements on the right-hand side of
the screen. The reference marker can be set to either Hol d or Nor m

When the Ref M kr field is set to Hol d, the reference marker is frozen
at its current position (frequency and level) regardless of changes in the
signal level. This is useful for measuring multiple off-air carriers and
looking at the difference in power levels. The reference marker can also
be used when zeroing return loss.

When you switch from Hol d to Nor m the reference marker will stay at
its current horizontal setting (frequency), but will track the level of the
incoming signal.

When switching from delta mode to normal mode, the delta marker
becomes the normal marker.
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Using the Spectrum Analyzer Mask

The spectrum analyzer mask consists of two adjustable limit lines.
They show the upper and lower limits of spectral occupancy. You can
choose to set and display either upper or lower limits for the mask, or
both. When the mask is turned on, it continuously monitors the signal
spectrum with respect to these limits and indicates a failure when the
spectrum exceeds these limits. A “Fail” message, along with a beep (if
activated), indicates a failure. “Pass” is displayed if the signal remains
within the limits of the mask.

Displaying the Spectrum Analyzer Mask

1. On the SPEC ANL screen, set the Cont r ol s field to MASK. (See
“Selecting the Spectrum Analyzer’s Controls Menus” on page 104 for
instructions.)

2. Set the Di spl ay field to show the mask on the screen, and to
indicate which limits you want to measure against.

e Upper Only
e Lower Only
e Both

Setting this field to Of f turns off the mask and the pass/fail
indicator.

3. Set the Mask Type field to the type of mask you want to measure
against.

¢ Fix sets the mask to absolute limits defined in the #Pt s,
Edi t Poi nt, Lvl , and Fr eq fields. When using fixed limits a
change in the center frequency or level may cause the mask to
move beyond the viewable area of the screen.

* Rel sets the mask relative to the center frequency and reference
level defined in the Cent er Freq and Ref Lvl fields on the
spectrum analyzer’s Mai n controls menu.

You can define two masks, one fixed and one relative and switch
between the two using this field.
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Defining the Fixed Mask’s Limits

1.

Set the Edi t Mask field to the limit you want to edit (Upper or
Lower ).

You might want to set the Mask Beep field to O f while you are
defining the mask.

Set the Mask Type field to Fi x.

Set the #Pt s field to the number of points you want defined by the
mask. You can define up to 15 points. The starting point is always
the left graticule on the display, and the end point is always the
right graticule on the display.

To define a straight-line mask, set the number of points to 1. The
default mask is a straight line at the top of the display.

Set the Edi t Pt field to the point you want to define.

Set the Lvl and Fr eq fields to the frequency and level you want for
the point you chose in the Edi t Poi nt field.

In Figure 4-25 the frequency and level settings for each point are as
follows:

Table 4-2 Settings for Mask in Figure 4-25
Point Level Frequency
1 -50 dBm 1799.7000
2 1dBm 1799.7000
3 1dBm 1800.3000
4 -50 dBm 1800.3000 MHz

Figure 4-25 Setting the Spectrum Analyzer Mask
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Defining the Relative Mask’s Limits

1.

Set the Edi t Mask field to the limit you want to edit (Upper or
Lower ).

You might want to set the Mask Beep field to O f while you are
defining the mask.

. Set the Mask Type field to Rel .
. Set the #Pt s field to the number of points you want defined by the

mask. The starting point is always the left graticule on the display,
and the end point is always the right graticule on the display.

To define a straight-line mask, set the number of points to 1.
The default mask is a straight line at the top of the display.
Set the Edi t Pt field to the point you want to define.

. Set the Level O s and Freq O s fields to the frequency and level

offsets you want for the point you chose in the Edi t Pt field.

The offsets are relative to the frequency and level set in the Cent er
Freq and Ref Level fields on the spectrum analyzer’s Mai n
controls menu.

Refer to Figure 4-25. Instead of setting Level and Fr eq, set the
Level Ofs and Freq O s.

Turning Off the Mask

1.

Set the Di spl ay field to Of f to turn off the spectrum analyzer mask.

Turning Off the Mask’s Failure Beeper

1.

Set the Mask Beep field to O f to turn off the beeping failure
indicator.
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Using the Voltmeter and Audio Frequency Counter

The voltmeter can be used to measure ac and dc voltages. The input to
the voltmeter is determined by the AF Anl | n field on the AF
ANALYZER screen.

To measure external voltages:
1. Select the AF ANALYZER screen.
2. Set the AF Anl In field to Audio In.

3. Set the Audio In Lo field to match the source you are measuring
(600 ohm impedance, floating output amplifier, ground referenced
voltage).

4. Connect the signal to be measured to the AUDIO IN connector(s).
The AUDIO IN HI connector can be used alone as long as the Audi o
I n Lo field is set to Ghd. The AUDIO IN LO connector must also be
used if the Audi o I n Lo field is set to 600 to Hi or Fl oat .

The ac level is displayed. See Figure 4-26.

5. Select the lower-right measurement display field. See Figure 4-26.
e Select DC Level to display the dc level.
e Select AF Freq to display the audio frequency.

Figure 4-26 Measuring AC and DC Voltages
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Using the Oscilloscope (Scope)

The built-in 50 kHz oscilloscope provides

multiple triggering formats (internal and external)
¢ single-shot and pre-trigger viewing for single events
e full marker capability with automatic level and time readout

Time/division, volts/division and vertical offset are displayed and can be
changed using the front-panel knob.

Input to the oscilloscope is provided from various sources including
direct inputs to the AUDIO IN (HI and LO) and MODULATION
INPUT connectors. Oscilloscope functions are accessed from the AF
ANALYZER and SCOPE screens.

Figure 4-27 Inputs and Filters for the Oscilloscope
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Selecting the Oscilloscope’s Input

1. Press shift, then RF Anl (AF Anl) to select the AF ANALYZER screen.
2. Select the AF Anl | n field. A list of choices appears.
3. Select the desired input to the scope:

¢ FM Denod for FM demodulated audio from input signals
connected to the RF IN/OUT or ANT IN connectors.

e AM Denod for AM demodulated audio from input signals
connected to the RF IN/OUT or ANT IN connectors.

e SSB Denod for SSB demodulated audio from input signals
connected to the RF IN/OUT or ANT IN connectors.

e Audi o | n for a signal connected to the AUDIO IN connector.

e Ext Mod for a signal connected to the MODULATION INPUT
connector.

e FM Mod for the FM modulated audio from the RF generator
section.

e AM Mbd for the AM modulated audio from the RF generator
section.

e Audi o Qut for the signal present at the AUDIO MONITOR
OUTPUT connector.

The input to the oscilloscope is displayed on the SCOPE screen.

Selecting the Oscilloscope’s Filters

1. Press shift, then RF Anl (AF Anl) to select the AF ANALYZER screen.
2. Select the Scope To field. A list of choices should appear.
3. Select the desired filtering for the signal:

¢ | nput if you want no filtering (dc coupled)

e Filters toroute the audio to the oscilloscope after passing
through Filters 1 and 2 (ac coupled).

e De- enp to route the audio to the oscilloscope after passing
through Filters 1 and 2, and the de-emphasis circuitry (ac
coupled).

¢ Not ch to route the audio to the oscilloscope after passing through
Filters #1 and #2, the de-emphasis circuitry, and notch circuitry
(ac coupled).
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Triggering the Oscilloscope

You can control following triggering features of the oscilloscope:

Trigger external or internal
Automated or normal triggering
Continuous or single shot triggering
Trigger level

Trigger delay

The oscilloscope is triggered using the Trigger menu. Select this menu
with the following procedure:

1. Press shift, then spec Anl (scope) to go to the SCOPE screen.

2. Select the Cont r ol s field, then choose Tri gger from the list of

choices.

Using the Oscilloscope’s Marker

The marker is used to help you make measurements with the
oscilloscope. By repositioning the marker, you can measure the level
and time.

The marker is controlled using the marker menu. Select this menu with
the following procedure:

1. Press shift, then spec Anl (Scope) to go to the SCOPE screen.

2. Select the Cont r ol s field, the choose Mar ker from the list of

choices.
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Using IB_UTIL Programs

See “Securing a Test Procedure” on page 115 for information about the
SECURE_IT program. See “Clearing RAM” on page 116 for
information about the RAM_MANAGER program.

COPY_PL
The COPY_PL program allows you to copy procedures and libraries
from one PC card to another. See the HP 8935 Programmer’s Guide for
more information about procedures and libraries.
FILE_XFER
The FILE_XFER (file transfer) program transfers files on a PC card to a
device attached to either the HP-IB or to SERIAL PORT 9.
RAM_USAGE
The RAM_USAGE program lists the following information about the
Test Set’s RAM:
e Total RAM installed
e RAM disk allocations
e Save register allocations
e Approximate RAM available for IBASIC programs
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Securing a Test Procedure

The password option for securing a test procedure is accessed by
loading and running the SECURE_| T ROM program. This program is
accessed by running the | B_UTI L program.

1. Select the SOFTWARE MENU screen.
2. Select the Sel ect Procedure Locati on: field and choose ROM
3. Select the Sel ect Procedure Fil enane: field.

a. Select | B_UTI L from the list of programs. Press Run Test to
display a list of procedures; select SECURE | T and follow
directions to secure the desired information.
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Clearing RAM

RAM can be cleared using the RAM_MANAGER program in the Test Set’s
ROM. This program clears all RAM, including any SAVE/RECALL
registers saved to | nt er nal RAM.

This program is accessed by running the | B_UTI L program.

1. Select the SOFTWARE MENU screen.

2. Select the Sel ect Procedure Locati on: field and choose ROM
3. Select the Sel ect Procedure Fil enane: field.

e Select | B_UTI L from the list of programs. Press Run Test to
display a list of procedures; select RAM_MANAGER and follow
directions to clear RAM.

To preserve the SAVE/RECALL registers, do not use the RAM_MANACER
program. Instead, load any other test program from a card or from RAM
to clear the previous test program, and then reload the desired test.

See “Saving and Recalling Instrument Setups” on page 45 for more
information about save/recall registers.
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Using the LISTOPTS (list options) Program

You can list the options that are installed in your Test Set (if any) using
the LISTOPTS program. LISTOPTS also displays the firmware version
of your Test Set.

To run the LISTOPTS program
1. Select the SOFTWARE MENU screen.
. Select the Sel ect Procedure Location: field and choose ROM
. Select the Sel ect Procedure Fil enane: field.

2
3
4. Select LI STOPTS from the list of programs.
5

. Press Run Test to run the program and follow the directions on the
screen.
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Using the ST_PLT (store or plot) Program
This program allows you to store a spectrum analyzer, or oscilloscope
trace on PC card or to plot a stored trace from a PC card.
To run the ST_PLT program
Select the SOFTWARE MENU screen.
Select the Sel ect Procedure Location: field and choose ROM
Select the Sel ect Procedure Fil enane: field.

Select ST_PLT from the list of programs.

o ok o+

Press k1 (Run Test ) to run the program and follow the directions on
the screen.

6. Press k2 (Show | nf 0) to display the trace’s parameters (such as
frequency, level, span, and so forth).
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Signaling Encoder and Decoder Basics

The Decoder’s Signal Source

The decoder always gets its signal immediately after the de-emphasis
network of the AF analyzer. De-emphasis can be turned on or off on the
AF ANALYZER screen, or can be controlled while using the decoder by
assigning a global USER key to the De- Enphasi s field.

Decoder Frequency Measurements

The decoder uses a different timebase for frequency counting than the
AF Analyzer. Therefore, their measurements may be different when
measuring the same signal (by a very small amount).

The Encoder

The encoder’s uses AF Generator 2 to generate its signals. The
available signaling formats are AMPS-TACS, NAMPS-NTACS, DTMF,
and a function (waveform) generator.
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AMPS-TACS, NAMPS-NTACS Encoder and Decoder

The following signaling formats are available for this decoder.
e AMPS = Advanced Mobile Phone Service.

¢ NAMPS = Narrowband Advanced Mobile Phone Service.

e TACS = Total Access Communications Systems.

e JTACS = Total Access Communications System for Japan.

¢ NTACS = Narrowband Total Access Communications Systems
(NTACS is an extension of JTACS).

The theory and applications of cellular telephone systems are
beyond the scope of this manual. If additional information is needed,
refer to the many technical manuals available on the subject of
cellular telephones.

Control and Voice Channel Identifiers

The AMPS/TACS and NAMPS/NTACS encoder modes use the same
forward control channel (FOCC) settings and output format. However,
the forward voice channel (FVC) information is different.

The control and voice channel fields are available in separate menus.
The Channel field is used to select the Cnt | (FOCC) or Voi ce (FVC)
menu.

Fields available only in the forward control channel menu have (FOCC)
printed in the field title.

Fields available only in the forward voice channel menu have (FVC)
printed in the field title.

Encoder/Decoder Interaction

The AMPS-TACS/NAMPS-NTACS encoder acts like a base station
transmitter, creating forward control and voice channel information
(FOCC/FVC). The AMPS-NAMPS-TACS/NTACS decoder acts like a

base station receiver, analyzing reverse control and voice channel
signals (RECC/RVC).

The decoder uses the encoder’s Dat a Rat e setting to specify how fast
the incoming message is being sent. Therefore, when using the decoder,
you must first specify the data rate in the encoder.
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AMPS-TACS, NAMPS-NTACS Decoder

The AMPS-TACS, NAMPS-NTACS decoder acts like a base station
receiver by analyzing Reverse Control Channel (RECC) and Reverse
Voice Channel (RVC) message streams for various cellular telephone
formats.

The decoder can also be used to analyze Forward Control Channel
(FOCC) and Forward Voice Channel (FVC) data from the base station.

Decoder Mode Differences

The AMPS-TACS and NAMPS-NTACS decoder modes are essentially
the same for analyzing reverse control channel (RECC) information.
However, the voice channel (RVC) information for NAMPS-NTACS is
displayed differently than AMPS-TACS information. Fields and
decoder measurements that are only used for either mode are noted in
their descriptions.

Interpreting Decoded Data

RECC and AMPS-TACS RVC Measurements

See “NWAMPS-NTACS Reverse Voice Channel Measurements” on page
123 for information about NAMPS-NTACS RVC measurements.

After being armed, the measurement begins when the last bit of Word
Sync has been received. The Gat e Ti ne field specifies the
measurement period for all RECC measurements and the AMPS-TACS
RVC measurement.

The received bits are displayed as hexadecimal (hex) characters. If the
last bits received do not complete the last hex character, the received
bits are used as the most significant bits in the character, and the
remaining bit positions are filled with zeros.

For example; if the last bits received are “01”, two zeros are added to
the right to produce the binary number 0100. The hexadecimal
equivalent, 4, is displayed.

The first two hex characters of the RECC data displayed contain the
7-bit Digital Color Code of the Seizure Precursor. The characters are
right-justified so the farthest bit to the left for the first hex character is
always 0. The first word of the RECC message begins in the third hex
character of the displayed data.

All bits of the RECC and RVC data streams received after the initial
Word Sync are displayed, including Parity and additional Dotting and
Word Sync sequences.

The decoder does not check for any errors in the received data stream.
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Signaling Encoder and Decoder
AMPS-TACS, NAMPS-NTACS Encoder and Decoder

Figure 5-1 Decoding the Reverse Control Channel (RECC) Data
The measurement begins here and
ends after the Gate Time has elapsed.
30 Bits 11 Bits Y 7 Bits 240 Bits 240 Bits 240 Bits
FIRST WORD |SECOND WORD| THIRD WORD
CODED
DoTTING | WORD | =-°=° 'REPEATED | REPEATED REPEATED
SYNC
5TIMES 5 TIMES 5 TIMES
amps-de2.wmf
Seizure Precursor
* Digital Color Code
Figure 5-2 Decoding the AMPS-TACS Reverse Voice Channel (RVC) Data
The measurement begins here and
ends after the Gate Time has elapsed.
101 Bits 11 Bits 48 Bits 37 Bits 11 Bits 48 Bits
WORD REPEAT 1 WORD REPEAT 2
DOTTING SYNG OF DOTTING SYNC OF
WORD 1 WORD 1
37 Bits 11 Bits 48 Bits 37 Bits 11 Bits 48 Bits 37 Bits 11 Bits
REPEAT 3 REPEAT 4 WORD
DOTTING | WORD OF DOTTING | WORD OF DOTTING | SYNG
SYNC | wORD 1 SYNC | woRD 1
48 Bits 37 Bits 11 Bits 48 Bits 48 Bits
REPEAT 5 REPEAT 1 REPEAT 5
OF DOTTING |WORD oOF | ——————————————~ OF
WORD 1 SYNC | woRD2 WORD 2
amps-de3.wmf

NAMPS-NTACS Reverse Voice Channel Measurements

Three types of RVC information can be decoded; selected using the
Measur e field. See Figure 5-3.
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Signaling Encoder and Decoder
AMPS-TACS, NAMPS-NTACS Encoder and Decoder

Figure 5-3

Measure Field

DSAT/OST (hex)

SIGNALIHG DECODER
Measure  Channel Statust
Idle

Arm Meas

SinalesCont

Choices:

| osat

E%;E Standard

HAMPS

AF Anl In

Inrut Level
Y

Trig Lewel
383wy

Polarity

namp-voc.pcx

DSAT displays the 6-digit DSAT (Digital Supervisory Audio Tone) or
DST (Digital Signaling Tone) number, depending on the type of
signal being received. If the received number is not one of the 14
standard combinations (7 DSAT or 7 DST), the decoder displays a
constantly changing number until one of the standard values is
detected. See Figure 5-4 on page 125.

Dat a displays the 36 message bits and 12 parity bits of the RVC
message. The measurement begins when the last sync word bit is
received, and ends after the last parity bit is received. The
measurement is re-triggered when the next sync word is received:
there is no gate time function for this decoder mode. See Figure 5-4
on page 125.

DTMF displays Dual-Tone Multi-Frequency tone pair frequencies and
on/off times. These are tones that may be used to trigger connected

equipment after a mobile-to-base station connection has been made
(such as an answering machine or voice-mail system). See Figure 5-4
on page 125.
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Signaling Encoder and Decoder
AMPS-TACS, NAMPS-NTACS Encoder and Decoder

Figure 5-4 Decoding NAMPS-NTACS Reverse Voice Channel (RVC) Data

Measure Channel

Y DSAT/DST (hex)
DSAT Displays 6-digit DSAT or DST data.

or

- RVC Data (hex)
Data 000000000B8
— Rp———) Decodes the full RVC data stream.

Message Parity
or (36 bits) (12 bits)

On Time Off Time

DTMF Displays DTMF
i‘>sym (Dual Tone Multi-
1 697.0  1209.0 50.0 50.0 Frequency)
nmps-de2.wmf tone information
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Signaling Encoder and Decoder
DTMF Sequence Encoder and Decoder

DTMF Sequence Encoder and Decoder

The DTMF sequence encoder creates dual-tone multi-frequency tone
sequences of variable frequency, amplitude, and duration. It’s signal
can be used to modulate the RF generator, or it can be output through
the AUDIO OUT connector.

The DTMF sequence decoder analyzes dual-tone multi-frequency tone
sequences and displays the associated parameters.

Measurement Limits

Lo Tone: 680 - 960 Hz
H Tone: 1190 - 1660 Hz

Actual limits are typically slightly wider than this. However, the
crossover point between Hi and Lo tone decoding is approximately 1.1
kHz. If incoming tones approach this point, unreliable measurements
may be displayed (frequency measurement errors and spurious off
times).
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Signaling Encoder and Decoder
Function Generator Encoder and Decoder

Function Generator Encoder and Decoder

The function generator provides single-tone audio frequency signals of
various waveforms, amplitudes, and frequencies. Its signal can be used
to modulate the RF generator, or it can be output through the AUDIO
OUT connector.

Decoding Considerations

Frequency measurements are affected by the Fil ter1,Filter?2,
Settling, and De- Enphasi s settings in the AF ANALYZER screen.

Four dashes (- - - -) are displayed if the incoming signal is out of range,
or if the Gat e Ti ne is too long for the frequency being measured.
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Signaling Encoder and Decoder
De-emphasis and Input Level

De-emphasis and Input Level

De-emphasis can greatly affect the input level required for proper
decoding. When using de-emphasis, the | nput Level setting may
need to be reduced significantly to properly decode the incoming signal.
De-Emphasis is enabled/disabled using the De- Enphasi s field on the
AF ANALYZER screen.

If de-emphasis is used (by setting the AF Analyzer’s De- Enphasi s field
to 750 ps), the | nput Level should be set to about 1/5 of the
measured signal’s level. For example, a 1 kHz, 1 V peak sinewave into
the AF Analyzer’s input requires an | nput Level of approximately
0.212 V to trigger correctly.
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Signaling Encoder and Decoder
Twist and Pre-emphasis

Twist and Pre-emphasis

Twist

Twist is the ratio of amplitudes (in dB) between the high frequency and
low frequency tone in each DTMF pair. A positive value indicates a
higher amplitude for the high frequency tones. A negative value
indicates a higher amplitude for the low frequency tones.

The amplitude of the combined tones is set in the AFGen2 To field.

Twist and Pre-emphasis Interaction

Twist and Pre-emphasis affect the relative levels of the high and low
tones within each symbol (tone pair). If pre-emphasis is off, twist sets
the difference in deviation (in dB) between the high and low tones. If
twist is off, pre-emphasis places a 6 dB per octave difference in
deviation between the high and low tones. If both twist and
pre-emphasis are on, the two effects are summed.

For most conditions, set Twi st to 2.5 dB, Pr e- Enp on, and 60% rated
deviation (3 kHz for a typical 5 kHz deviation rated receiver).

Examples of Twist and Pre-emphasis Interaction

Example 1:
3 kHz deviation, Twist 0 dB, Pre-emphasis off.

The level of each low tone and high tone individually generate 1.5 kHz
deviation. The tones are summed to produce 3 kHz deviation.

Example 2:
3 kHz deviation, Twist 2.5 dB, Pre-emphasis off.

The high tone has 2.5 dB (a factor of 1.334) more deviation than the low
tone. The two tones are summed to produce 3 kHz peak deviation.
Therefore, the low tone’s deviation is 1286 Hz and the high tone’s
deviation is 1714 Hz.
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Signaling Encoder and Decoder

Twist and Pre-emphasis

Example 3:
3 kHz deviation, Twist 0 dB, Pre-emphasis on.

There is a 6 dB per octave difference between the high and low tones.
For example, if sending a 1, which has a low tone of 697 Hz and a high
tone of

1209 Hz, the high tone has a deviation of 1209/697 = 1.735 times the
low tone’s deviation. The high tone’s deviation is then 20 x
log(1209/967) = 4.78 dB higher than the low tone. Since their sum must
equal 3 kHz, the low tone’s deviation is 1097 Hz, and the high tone’s
deviation is 1903 Hz.

Example 4:
3 kHz deviation, Twist 2.5 dB, Pre-emphasis on.

If sending a 1 (697 Hz low tone and 1209 Hz high tone), the high tone’s
deviation is 1.334 (see example 2) x 1.735 (see example 3)
approximately 2.314 times the low tone’s deviation. Since the peak
deviation of their sum is 3 kHz, the low tone’s deviation is 905.5 Hz and
the high tone’s deviation is 2094.5 Hz.
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Connectors
10 MHz REF OUT 10 MHz REF OUT

Descriptions of Connectors

10 MHz REF OUT

This connector furnishes a 10 MHz reference for external instruments.

Operating Considerations

Waveform = sinewave

Output frequency = 10 MHz

Output level >0.5 V rms

Output impedance approximately 50Q.

NOTE The reference output frequency is always 10 MHz,
independent of the selected input reference frequency.

132 Chapter 6

NAMKT\MANUALS\HP8935\E6381A\REFGUIDE\BOOK\chapters\connectr.chp



Connectors
ANT IN

ANT IN

ANT IN

The antenna input is used for analyzing low-power RF signals

(60 mW), and is typically used for off-the-air measurements. This port
can be selected in the RF ANALYZER, SPEC ANL, CDMA ANALYZER,
or CODE DOM screens.

CAUTION Connecting a signal of >60 mW (17.78 dBm) to the ANT IN
port can cause instrument damage (although internal
protection circuits can typically withstand a
short-duration signal of several Watts).

If the overpower circuit is triggered (signified by a
warning message at the top of the screen), remove the
signal from the ANT IN port, and reset using Meas Reset
(press and release the shift key, then the Hold key) or turn
the Test Set off and on to reset it.

Operating Considerations
Input impedance = 50Q

TX power cannot be measured using this port; use the RF IN/OUT port.
However, low power levels can be measured using this port with the
spectrum analyzer.

Additional sensitivity for this port is available using the Sensi tivity
field in the RF ANALYZER and SPEC ANL screens.
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Connectors
AUDIO IN AUDIO IN

AUDIO IN

Two connectors are used to input audio signals to the AF analyzer:
e HI is the main audio signal input connection.

¢ LOis used for the audio signal reference. Three choices are available
using the AF ANALYZER screen’s Audi o | n Lo field:

¢ (nd connects the center pin through approximately 100Q to
chassis ground.

¢ [l oat is a floating input.

e 600 To H provides a 600Q internal load to match an audio
source with an output impedance of 600Q.

The measured level is the potential between the HI and LO center pins.
The shells of both connectors are at chassis ground.
Operating Considerations

Input impedance is switchable between 1 MQ in parallel with 95 pF, or
600Q floating.

This port is selected as the AF analyzer’s input using the AF Anl | n
field on the AF ANALYZER screen.

CAUTION The maximum level between the HI and LO center pins is
42 V peak (approximately 30 Vrms). Exceeding this value
can cause permanent instrument damage.
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Connectors
AUDIO MONITOR OUT AUDIO OUT

AUDIO MONITOR OUT

This connector provides an external output from the AF analyzer.

Operating Considerations

The Scope To field in the AF ANALYZER screen determines the
source of this signal.

The Scope To field selects the signal source for the oscilloscope. This
allows you to bypass certain sections of the AF analyzer’s circuitry
when viewing and measuring a signal. It also allows you to select
measurement paths that include additional gain stages, improving the
oscilloscope’s resolution when measuring low-level signals.

| nput looks at the unfiltered signal directly from the input.

e Filters looks at the signal after filtering through Filter 1 and
Filter 2.

e De- Enp looks at the signal after filtering through Filter 1 and
Filter 2, and after 750 us de-emphasis (if the De- enphasi s field is
set to 750 us.)

¢ Not ch looks at the signal after filtering through Filter 1 and Filter
2, after de-emphasis (if used), and after the notch filter.

The level is not affected by the front-panel VOLUME knob.
Output impedance <1 kQ

AUDIO OUT

This port is used to output signals from audio frequency generators 1
and 2.

Operating Considerations

The output level is set by the AF generators and is not affected by the
front-panel VOLUME control.

Output impedance <1Q
Maximum output current = 20 mA peak
Maximum reverse voltage = 12 V peak

AC/DC coupling is selected using the Audi o Qut field. This field is
available on the RF GENERATOR screen.
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Connectors
Chassis Ground DUPLEX OUT

Chassis Ground

The chassis ground terminal provides a general chassis connection.

DIGITAL MUX OUT

This connector is used for service diagnostics. Refer to the Assembly
Level Repair manual for more information about using this connector.

DUPLEX OUT

This connector is an output for the RF generator and tracking
generator.

Operating Considerations

Output impedance = 50Q
The RF generator’s output is selected in the Qut put Port field. This

field is available on the RF GENERATOR and SPEC ANL (tracking
generator) screens.

CAUTION Connecting a signal of >60 mW (17.78 dBm) to the
DUPLEX OUT port can cause instrument damage
(although internal protection circuits can typically
withstand a short-duration signal of several Watts).

If the overpower circuit is triggered (signified by a
warning message at the top of the screen), remove the
signal from the DUPLEX OUT port, and reset using Meas
Reset (press and release the shift key, then the Hold key) or
turn the Test Set off and on to reset it.
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Connectors
EXT SCOPE TRIG IN FRAME CLK OUT

EXT SCOPE TRIG IN

This connector provides an external oscilloscope’s trigger input.

Operating Considerations

Input threshold approximately 2.5 V
Maximum Input level approximately 20 V peak
Input impedance is:

¢ 100 kQ for signals <5.6 V peak

e 5 KkQ for signals >5.6 V peak

When measured with no load on the input, a 5 Volt level is present on
the connector due to the internal pull-up resistor design.

FRAME CLK OUT

This output provides an external connection to the 25 Hz TDMA frame
clock.
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Connectors

GENERATOR DATA IN HP-IB

GENERATOR DATA IN

This connector allows you to send external data to the pre-modulation
filter/IQ modulator.

Modulation data consists of two-bit symbols (00, 01, 10, or 11) that are
sent to a pre-modulation filter. The pre-modulation filter is just ahead
of the IQ modulator to properly shape the modulating waveform.
External data is clocked in on the rising edge of the bit clock. The first
bit of a symbol is clocked in on the rising edge of the symbol clock, and
the second bit of the symbol is clocked in on the falling edge of the
symbol clock. Care must be taken to properly align the baseband data
being input with the symbol clock to correctly modulate the digital
generator.

The nominal delay from the first data bit in a two-bit symbol to its peak
RF response (decision point) after Q/4 DQPSK modulation is 12 bits
(6 symbols).

Operating Considerations

Input level range = TTL
Data rate = 48.6 kbits/sec
Input impedance = 100 k Q

HP-IB
This connector allows communication between the Test Set and other
instruments or computers using the Hewlett-Packard Interface Bus
(HP-IB).
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Connectors
PC Card Slot MODULATION INPUT

PC Card Slot

This front-panel opening is where PC cards are inserted.

OPTIONAL CDPD MOD OUT

This connector is provided when the CDPD option is installed. When
using CDPD, this connector is jumpered to the MODULATION INPUT
connector.

MODULATION INPUT

This connector provides an external modulation connection to the
RF generator.

Operating Considerations

The Mod | n To field of the RF GENERATOR screen sets the type of
modulation (AM or FM).

The FM Coupl i ng field on the RF GENERATOR screen selects ac or dc
coupling of this signal for FM operation.
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Connectors
PARALLEL 15 PARALLEL 16

PARALLEL 15

This port is used with printers requiring a parallel interface when
printing screen images or test results. Set the Pri nt er Port: field (on
the PRINTER CONFIGURE screen or TESTS (Printer Setup) screen)
to Par al | el to print to this port. Use address PARALLEL_15 when
sending data to this port from IBASIC programs.

Pin numbers are embossed on the connector. Pin assignments are as
follows:

Figure 6-1 Parallel Port Pin Assignments

Pin1 Pin 14
~
nStrobe nAUtoFD
Data 1 (LSB) © o nEault
Data 2 O € ninit
Data 3 O G nSelectin
Data 4 O Signal Ground (nStrobe)
Data 5 O] Ol Signal Ground (Data 1 and Data 2)
Data 6 fe Signal Ground (Data 3 and Data 5)
Data 7 | & Signal Ground (Data 5 and Data 6)
Data 8 (MSB) | O Signal Ground (Data 7 and Data 8)
nAck O|O| Signal Ground (Busy, nFault)
Busy © G Signal Ground (PError, Select, and nAck)
PEror ol gl Signal Ground (nAutoFD, nSelectln, and ninit)
Select @
Pin 13 Pin 25

PARALLEL 16
PARALLEL PORT 16 is reserved for future enhancements.
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Connectors
RF IN/OUT RF IN/OUT

RF IN/OUT

This Type-N connection is used to output signals from the RF generator
and to input RF signals.

CAUTION Overpower Damage — Refer to the Test Set’s connector
panel for maximum input power level. Exceeding this level
can cause permanent instrument damage.

If the RF power at the RF IN/OUT port exceeds allowable
limits, a loud warning signal sounds and a message
appears at the top of the screen. If this occurs, disconnect
the RF power, reset using Meas Reset (press and release the
shift key, then the Hold key), and allow the Test Set to cool
off for approximately 2 minutes before making any other
measurements on this port.

Operating Considerations
This port must be used when measuring TX (RF) power.

Signals <60 mW can be input to the ANT IN connector for all RF
measurements except TX Power.

This port can be selected on the RF ANALYZER, RF GENERATOR, or
SPEC ANL screens.
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Connectors
SERIAL 9, 10, and 11 SERIAL 9, 10, and 11

SERIAL 9, 10, and 11

The serial ports are used to input and output serial data for entering
programs, printing tests results and screen images, and sending test
results to a connected controller or terminal.

Operating Considerations

The serial communications settings are defined on the I/0
CONFIGURE screen.

SERIAL PORT 9 must be used for serial printing.

The IBASIC controller sends and receives data to the serial ports using
address 9 for the primary port, and 10, 11 for the other ports. For
example, to enter data from the primary serial port into a program
variable named SDATA, you could use the following command:

ENTER SERI AL_9; SDATA

To send data from your program out of the primary serial port, you
could use the following command:

QUTPUT SERI AL_9; SDATA
SERIAL 10 can only be configured through HP-IB.

SERIAL 11 is reserved for future use with special software that enables
remote operation through a PC.

Figure 6-2 Serial Port Pin Assignments

5 1
—
B
©00Q
= —

X—1 vy

9

Table 6-1 Serial Port Pin Assignments

Pin Description

CD - Carrier Detect

RD - Receive Data

TD - Transmit Data

DTR - Data Terminal Ready
Ground

DSR - Data Set Ready

RTS - Request to Send

CTS - Clear to Send

RI - Ring Indicator

©| 0| J| O O x| W[ DN =
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Connectors
SYNTH REF IN TDMA ANALYZER INPUTS

SYNTH REF IN

This connector allows you to input an external reference for the Test
Set’s TDMA generator. It is used to synchronize the generator to an
external reference source.

Operating Considerations

Input level = >0.15 V rms

Input impedance = approximately 50 ohms

Input frequency =1, 2, 3, 4.8, 5, 10, or 15 MHz external; internal
OCXO; TDMA reference; or internal Rubidium timebase.

TDMA ANALYZER INPUTS

TRIGGER

This connector is reserved for possible future enhancements.

DATA

This connector is reserved for possible future enhancements.

CLOCK

This connector is reserved for possible future enhancements.
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Connectors
TDMA OUTPUTS TDMA OUTPUTS

TDMA OUTPUTS

This connector is used to supply signals to and from the TDMA
analyzer and generator, and to supply the 8 kHz and 2.048 kHz clocks.
These signals are provided for future testing capabilities.

Figure 6-3 TDMA OUTPUTS Port Pin Assignments
8

[eNeNeNoNeNe oo}
O OOOOOO

15

Table 6-2 Signal Pinout for the TDMA OUTPUTS Port

Nul:rllrll)er Signal
1 Bit Clock Out
2 Generator Baseband Data Out
3 Analyzer Trigger Out
4 Symbol Clock Out
5 8 kHz_2
6 8 kHz
7 2048 MHz_2
8 2048 MHz
9 GND
10 GND
11 GND
12 GND
13 GND
14 GND
15 GND

Operating Considerations
Input level = CMOS
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Connectors
TDMA REF IN VIDEO OUT

TDMA REF IN

This connector supplies an external reference for the Test Set’s TDMA
analyzer. The signal is used to synchronize the analyzer to an external
TDMA reference source.

Operating Considerations

Input level range = TTL
Input frequency = 20 Hz, 50 Hz, 24.3 kHz, 48.6 kHz, or 10 MHz
external; 10 MHz internal.

VIDEO OUT

This connector provides a signal for using an external video monitor.
The signal provides a duplicate of the Test Set’s screen.

Operating Considerations

The video output drives a multisync monitor at 15.7 kHz (analog).
Examples of this type of monitor include some multi-sync computer
monitors on a PAL standard video monitor. When using a color PAL
monitor, connect the signal to the green video input (with grounded
shield) when possible.
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Connectors
VIDEO OUT VIDEO OUT

146 Chapter 6

N:\MKT\MANUALS\HP8935\E6381A\REFGUIDE\BOOK \chapters\connectr.chp



7 Error Messages

Chapter 7 147

N:\MKT\MANUALS\HP8935\E6381A\REFGUIDE\BOOK \chapters\errormsg.chp



Error Messages
General Information About Error Messages

General Information About Error Messages

Information concerning error messages displayed by the Test Set may
be found in one of the following manuals:

e HP 8935 Series, E6381A Base Station Test Set, Programmer’s Guide

e HP 8935 Series, E6381A Base Station Test Set, Assembly Level
Repair Manual

e HP Instrument BASIC User’s Handbook:
e A Beginner’s Guide to SCPI

The format of the displayed message determines which manual
contains information about the error message. There are four basic
error message formats:

¢ Positive numbered error messages
e IBASIC error messages

e HP-IB error messages

e Text only error messages

The following paragraphs give a brief description of each message
format and direct you to the manual to look in for information about
error messages displayed in that format.

Positive Numbered Error Messages

Positive numbered error messages are generally associated with
IBASIC. Refer to the HP Instrument BASIC User’s Handbook for
information on IBASIC error messages.

Positive numbered error messages take the form:
ERROR XX

For example:

Error 54 Duplicate file nane

or
Error 80 in 632 Medi um changed or not in drive
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Error Messages
General Information About Error Messages

Negative Numbered Error Messages

Negative numbers preceding the error messages text correspond to the
error conditions outlined in the Standard Commands for Programmable
Instruments (SCPI). For more information on SCPI, order the following
book,

A Beginner’s Guide to SCPI Addison-Wesley Publishing Company ISBN
0-201-56350-9 HP P/N 5010-7166

or contact,

Fred Bode, Executive Director SCPI Consortium

8380 Hercules Drive, Suite P3

La Mesa, CA 91942

Phone: (619) 697-8790, FAX: (619) 697-5955 CompuServe Number:
76516,254

Negative numbered error messages take the form: ERROR -XX <error
message>

For example
Error -128 Nuneric data not all owed

or

Error -141 Invalid character data

IBASIC Error Messages

IBASIC Error Messages are associated with IBASIC operation. IBASIC
error messages can have both positive and negative numbers. Refer to
the HP Instrument BASIC User’s Handbook for information on positive
numbered error messages. Refer to the HP-IB Error Messages section
of the Programmer’s Guide for information on negative numbered error

messages (the error message associated with a negative number is the
same for HP-IB errors and IBASIC errors).

IBASIC error messages take the form:
IBASI C Error: -XX
For exanpl e:

IBASI C Error: -286 Programruntine error
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Error Messages
General Information About Error Messages

HP-IB Error Messages

HP-IB Error Messages are associated with HP-IB operation. Refer to
the Programmers Guide for information on HP-IB error messages.

HP-IB error messages take the form:
HP-1B Error: -XX

or

HP-1B Error

For exanpl e:

HP-1B Error: -410 Query | NTERRUPTED.

or

HP-1B Error: Input value out of range.

Text Only Error Messages

Text only error messages are generally associated with manual
operation of the Test Set. This manual contains information on text
only error messages.

Text only error messages can also be displayed while running the Test
Set’s built-in diagnostic or calibration utility programs. Refer to the
Assembly Level Repair manual for information on text only error
messages displayed while running the Test Set’s built-in diagnostic or
calibration utility programs.

Text only error nessages take the form
This is an error nmessage.

I nput val ue out of range.

150 Chapter7

N:AMKT\MANUALS\HP8935\E6381A\REFGUIDE\BOOK \chapters\errormsg.chp



Error Messages
General Information About Error Messages

The Message Display

During instrument operation, various messages may appear on the
Test Set’s display. Prompt-type messages generally appear on the first
line of the Test Set’s display. General operating and error messages
usually appear on the second line of the display. Some messages are
persistent; they remain displayed until the error condition no longer
exists, or until another persistent message with greater priority occurs.
Other messages are only displayed when the error first occurs; they are
removed when a key is pressed or the knob is turned, or when an HP-IB
command is received. Many of the messages are displayed on the
ERROR MESSAGE screen until the instrument is turned off.

Messages that are about error conditions may tell you what to do to
correct the error (turn something off, reduce a field’s value, press a
certain key, and so forth). Messages and prompts are sometimes
accompanied by a beep or warble.

NOTE Warbles and Beeps

A warble sound indicates that an instrument-damaging
event is occurring. Beeps often occur only with the first
occurrence of the message. Prompts are generally silent.

Non-Recoverable Firmware Error

The non-recoverable firmware error is very important. It appears when
an unanticipated event occurs that the Test Set’s firmware cannot
handle. The message appears in the center of the Test Set’s display and
(except for the two lines in the second paragraph) has the form:

Non-recoverable firmvare error. Please record the 2 |ines of
text below and contact Hewl ett-Packard through your | ocal
service center or by calling (800) 827-3848 (USA, collect) and
asking to speak to the Service Engi neer.

‘Address error exception’
at line number 0

To continue operation, turn POWER off and back on.

Follow the instructions in the message.

Unfortunately, you will not be able to recover from this condition. You
must switch the Test Set off and back on. When you rerun the test
where the Error Message occurred, it may not occur again. If it does
reappear, it would be helpful to Hewlett-Packard to record exactly what
the configuration of the instrument was when the error appeared and
contact Hewlett-Packard.
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General Information About Error Messages

Text Only Error Messages

Operation errors generally occur when you try to do something the Test
Set was not designed to do. Most messages tell you what to do to correct
the problem, (turn something off, reduce a field’s value, press a certain
key,...and so forth).

Some common messages are listed here:

All self tests passed.

The Test Set did not detect any hardware or firmware failures
during its initial self-diagnostics.

This message should always be displayed immediately after
instrument turn on.

Input value out of range.

A number was entered that was too large or small for the selected
field, for example, trying to set AFGL Fr eq to 125 kHz.

Invalid keystroke.

You used a key that has no function relating to the selected field,
for example, pressing the on/off key while the Fi | t er 1 field is
selected.

Option not installed.

You selected a function that requires optional hardware that is
not present.

Turn off either AM or FM settings.

You tried to create simultaneous AM and FM (using any
combination of AFGenl, AFGen2, and the Mod | n To field). The
Test Set does not provide simultaneous AM and FM.

Squelch interrupt overflow. Reset using Meas Reset (press and release
the shift key, then the Hold key).

The Test Set temporarily interrupts audio measurements when
squelch is first broken to prevent internal switching transients
from influencing measurements (except when using the SCOPE,
SPEC ANL, SERVICE screens). If squelch is repetitively broken
in a period of a few seconds, the duration of measurement
interruption becomes too great, and the Test Set stops
interrupting the signal. Following measurements may be
influenced by transient signals.

Meas Reset clears the data buffer used to generate interrupts,
resetting the normal squelch operation to eliminate transients.

This condition may occur when monitoring low-level off-the-air
signals.
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e (al file checksum incorrect - initializing file.

This error usually occurs after changing the Test Set’s firmware
ROM’s. It is not a problem in that instance, but should not
re-appear during subsequent operation of the Test Set.

® One or more self tests failed. Error code: XXXX

An instrument failure was detected when the Test Set was turned
on. (For example, having a stuck front-panel key during turn on.)
The numbered error message corresponds to a binary-weighted
group of errors listed in the *TST Common Command description
in the Programmer’s Guide.

¢ Change Ref Level, Input Port or Attenuator (if using Hol d).

The RF signal level is either too great or too small for the current
input port, attenuator setting, or both. This error often occurs
when trying to make a low-level measurement using the RF
IN/OUT port with the spectrum analyzer. Make the indicated
changes until this message is no longer displayed.

¢ Change RF Gen Amplitude, Output Port or Atten Hold (if on).

This message appears when the RF Generator’s Anpl i t ude field
is set too high when using the RF IN/OUT port or when adjusting
the amplitude with the At t en Hol d field set to On.

e The RF IN/OUT port has a lower maximum output level than the
DUPLEX OUT port. Use the DUPLEX OUT port, or reduce the RF
generator’s level.

If At t en Hol d is On, you may be adjusting the amplitude outside
of the allowed range. Change the amplitude

¢ Direct latch write occurred. Cycle power when done servicing.

e The SERVICE screen was accessed and one or more internal
latch settings were changed. Turn the instrument off and back on
to reset the latches. (This condition can occur during periodic
calibration.)
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- Symbols
meaning of, TX power % delta key, 21
measurement, 34 % key, 21
+/- key, 25

Numerics

10 MHz REF OUTPUT connector,

132

Index
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A

ac level
measurements, 35
ACP status codes, 70

ACP. See also adjacent channel

power

adjacent channel power

See also ACP.

adjacent channel power

measurements, 57
AF Anl Input
field, 112
AF Anl key, 20

AF frequency measurements, 36

AM Demod
AF Anl In, 35

oscilloscope input, 112

AM depth
measurements, 35

AM depth measurements, 35

AM Mod

oscilloscope input, 112

Amplitude
twist, 129

AMPS-TACS signaling decoder,

121

AMPS-TACS signaling encoder,

121
analog meter, 37
analyzer
calibration, 103
ANT IN connector
avoiding damage, 34
connecting to, 18
description, 133
arrow down
key, 39
arrow up
key, 39
ASSIGN, 49
Assign key, 49

audio frequency measurements,

Audio In
AF Anl In, 35

oscilloscope input, 112

AUDIO IN connector

avoiding damage to, 134

description, 134

for ac level measurements, 35
AUDIO IN HI connector, 134
AUDIO IN LO connector

600 ohm impedance,
floating, 134
grounded, 134

134

AUDIO MONITOR OUTPUT

connector, 135

Audio Out
oscilloscope input, 112

AUDIO OUT connector
description, 135

automated test, 71

average power measurements, 57

averaging
measurement results, 43
restart averaging, 43

Avg key, 43

B

base settings
changing, 47
default, 47
basic operation, 31
battery, replacing, 50
BERT status codes, 69
bit error rate
See also BERT.
BTS Laptop Utility, 77
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C D dual-tone multi-frequency. See
cable fault measurements, 93 dashes DTMF
calibration meaning of, TX power DUPLEX ,OUT connector
spectrum analyzer, 103 measurements, 34 description, 136
catalog memory card, 102 Data field, 124
CDMA Gen key, 20 data files, replotting, 98
channel numbers data files, transferring, 99
for analyzer/generator data rate
frequencies, 38 signaling encoder, 121
channel power measurements, 57 dB key, 21
channel tuning, 38 dBm key, 21
chassis ground, 136 dBuV key, 21
clear dc level measurements, 36
global user key assignment, 49 decimal numbers, 25
RAM, 116 decoder. See Also Signaling
register contents, 46, 116 Decoder screen
Code Dom key, 20 decrement
connectors changing setting, 39
10 MHz REF OUTPUT, 132 De-emp
ANT IN, 133 oscilloscope filters, 112
AUDIO IN, 134 de-emphasis
AUDIO MONITOR OUTPUT, input level, 128
135 default settings
AUDIO OUT, 135 base, 47
DIGITAL MUX OUT, 136 changing, 46, 47
DUPLEX OUT, 136 power-on, 46
EXT SCOPE TRIG IN, 137 delete
FRAME CLK OUT, 137 global user key assignment, 49
GENERATOR DATA IN, 138 RAM contents, 116
ground, 136 register contents, 46, 116
HP-IB, 138 delta markers, 105
MODULATION INPUT, 139 demodulation
OPTIONAL CDPD MOD OUT, AM, 35, 112
139 FM, 35, 112
PARALLEL 15, 140 SSB, 35, 112
PARALLEL 16, 140 depth, AM, 35
RF IN/OUT, 141 deviation
SERIAL PORT 10, 142 FM, 35
SERIAL PORT 11, 142 digital analyzer status, 56
SERIAL PORT 9, 142 digital generator status, 56
SYNTH REF IN, 143 DIGITAL MUX OUT connector,
TDMA ANALYZER INPUTS 136
CLOCK, 143 distortion
DATA, 143 measurements, 36
TRIGGER, 143 DSAT field
TDMA OUTPUTS, 144 Signaling Decoder screen,
TDMA REF IN, 145 NAMP-NTAC mode, 124
VIDEO OUT, 145 DTMF field, 124
COPY_PL, IB_UTIL ROM DTMF pair, 124
program, 114 DTMF Sequence encoder mode
coupling, notch frequency, 36 Twist, 129
cursor control knob DTMTF signaling decoder, 126
increment setting of, 39 See Also Signaling Decoder

screen, DTMF mode
DTMF signaling encoder, 126
See Also Signaling Encoder
screen, DTMF mode
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E

EEX key, 25
encoder/decoder
interactions, 121
See Also Signaling Encoder
screen, Signaling Decoder
screen
Error Message key, 20
error messages, 148
operation, 152
error vector magnitude
See also EVM.
EVM measurements, 57
EVM status codes, 68
exponents
entering numbers, 25
Ext Mod
AF Anl In, 35
oscilloscope input, 112
EXT SCOPE TRIG IN connector,
137

F

fields
changing settings, 19
types of, 19
FILE_XFER, IB_UTIL ROM
program, 114
files
securing, 115
Filters
oscilloscope filters, 112
FM
deviation, 35
FM Demod
AF Anl In, 35
oscilloscope input, 112
FM deviation measurements, 35,
36
FM Mod
AF Anl In, 35
oscilloscope input, 112
FOCC, 121
format PC card, 52
forward control channel. See
FOCC
forward voice channel. See FVC
four dashes
meaning of, TX power
measurement, 34

FRAME CLK OUT connector, 137

frequency
delta markers, 105
frequency offset, 44
frequency tuning, 38
Function Generator signaling
decoder, 127
See Also Signaling Decoder
screen, Func Gen mode
Function Generator signaling
encoder, 127
See Also Signaling Encoder
screen, Func Gen mode
functional test
for verifying operation, 26
FVC, 121

G
gain measurement, swept, 79

GENERATOR DATA IN
connector, 138

GFCI, 51

GHz key, 21

ground fault circuit interrupter,
51

grounding, 136
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H I J
Help key, 20 I/0 Config key, 20 JTACS signaling
hexadecimal format, 25 IB_UTIL encoder/decoder, 121
HI indicator, 40 COPY_PL, 114
Hi Limit key, 40 FILE_XFER, 114
high limit RAM_MANAGER, 116

removing, 41 RAM_USAGE, 114

setting, 40 ROM program, 114
HP-IB connector, 138 SECURE_IT, 115
Hz key, 21 impedance

input, 134

Incr (divide-by)10 key, 39
Incr Set key, 39
Incr x10 key, 39
increment
changing setting, 39
initialize PC card, 52
Input
oscilloscope filters, 112
input impedance
selecting, 134
Input Level, 128
input ports, attenuator level at,
66
insertion loss measurements
discrete frequency, 83
swept, 85
Inst Config key, 20
interactions
encoder/decoder, 121
twist and pre-emphasis, 129
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K

k1 through k5 keys, 48
k1’ through k3’ keys, 48
keys
%, 21
% delta, 21
+-, 25
AF Anl, 20
Assign, 49
Avg, 43
CDMA Gen, 20
Code Dom, 20
dB, 21
dBm, 21
dBuV, 21
down-arrow, 39
EEX, 25
Error Message, 20
GHz, 21
Help, 20
Hi Limit, 40
Hz, 21
I/0 Config, 20
Incr (divide-by)10, 39
Incr Set, 39
Iner x10, 39
Inst Config, 20
k1 through k5, 48
k1’ through k3’, 48
kHz, 21
Lo Limit, 40
Meter, 37
MHz, 21
ms, 21
mV, 21
mW, 21
On/Off, 37, 41, 42, 43, 46
ppm, 21
Printer Config, 20
Recall, 45
Ref Set, 42
Release, 49
RF Anl, 20
RF Gen, 20
s, 21
Save, 45
Scope, 20
Spec Anl, 20
up-arrow, 39
uV, 21
V, 21
W, 21
kHz key, 21
knob
increment setting, 39

L

level

ac, 35

AF analyzer, 128

attenuator, at input ports, 66

dc, 36

delta marker, 105
limits

indicators, 40

pass/fail, 40

removing, 41

setting, 40
LISTOPTS, 117
LO indicator, 40
Lo Limit key, 40
low limit

removing, 41

setting, 40

M

MAHO status codes, 70
markers
delta, 105
oscilloscope, 113
reference, spectrum analyzer,
106
mask, spectrum analyzer, 107
measurement averaging, 43
measurement limits
indicators, 40
removing, 41
setting, 40
measurement reference, setting,
42
measurement setups
saving and recalling, 45
measurements
ac level, 35
AF frequency, 36
AM depth, 35
audio frequency, 35
cable fault, 93
dc level, 36
distortion, 36
FM demodulation, 35, 36
FM deviation, 35
insertion loss, discrete
frequency, 83
insertion loss, swept, 85
return loss, swept, 88
RF, 33
SINAD, 36
SNR, 36
swept gain, 79
TDMA
adjacent channel power, 57
average power, 57
channel power, 57
displaying, 56
EVM, 57
transmitter power, 34
memory
considerations, 47
memory card catalog, 102
memory overflow error, 47
message
error, 148
operation, 152
types of, 148
meter
end points, 37
on/off, 37
scale interval, 37
Meter key, 37
MHz key, 21
uV (microvolts) key, 21
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mobile assisted handoff
See also MAHO.
MODULATION INPUT connector
description, 139
ms key, 21
mV key, 21
mW key, 21

N

names
registers, 46
NAMPS-NTACS signaling
decoder, 121
NAMPS-NTACS signaling
encoder, 121
Notch
oscilloscope filters, 112
notch frequency, coupling,, 36
numbers
decimal format, 25
hexadecimal format, 25
negative, 25
scientific notation, 25

o

offset
setting, frequency, 44
off-the-air measurements, 133
On/Off key, 37, 41, 42, 43, 46
operating basics, 31
operation messages, 152
OPTIONAL CDPD MOD OUT
connector, 139
options, Test Set, 117
oscilloscope
description of, 111
features, 111
filters, block diagram of, 111
filters, selection of, 112
inputs, block diagram of, 111
inputs, selection of, 112
markers, 113
triggering, 113
overpower
damage, at ANT IN, 34
overpower damage, 18
overview of operation, 31

Index
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P

PARALLEL 15 connector, 140
PARALLEL 16 connector, 140
parallel port pin assignments, 140
pass/fail limits, 40
password, 115
PC card

initialize, 52
PC card catalog, 102
% delta key, 21
% key, 21
phase locking references, 64
power

transmitter, 34
power reset button, 51
power-on settings

changing, 46
ppm key, 21
preset state

changing, 47

default, 47
Printer Config key, 20
program example for TDMA test,

71

R

radio standard
AMPS, 121
JTACS, 121
NAMPS, 121
NTACS, 121
TACS, 121
RAM
back-up batteries, 50
clearing, 116
disk allocations, 114
loss of data, 50
total installed, 114
RAM_MANAGER, IB_UTILROM
program, 116
RAM_USAGE, IB_UTIL ROM
program, 114
recall
instrument setups, 45
saved register with hardware
change, 47
settings, 45
Recall key, 45
RECC, 121
Ref Set key, 42
reference
external, 64
external output, 132
internal, 64
phase locking, 64
setting, 42
reference connections, 64
REFERENCE indicators, 64
Reference indicators, 42
reference markers, spectrum
analyzer, 106
registers
clearing, 46
naming, 46
release
global user key assignment, 49
Release key, 49
remove high/low limits, 41
remove pass/fail limits, 41
remove register contents, 46
replot data files, 98
reset button, 51
resolution
bandwidth, spectrum analyzer,
103
return loss measurements, swept,
88
reverse control channel. See
RECC
reverse voice channel. See RVC
RF Anl key, 20
RF Gen key, 20

RF IN/OUT connector
connecting to, 18
description, 141
RF measurements, 33
RF offset
setting, 44
RFTOOLS
cable fault measurements, 93
catalog memory card, 102
discrete frequency insertion loss
measurements, 83

replot data files, 98

SA Self Calibration ON/OFF,
100

swept gain measurements, 79

swept insertion loss
measurements, 85

swept return loss
measurements, 88

transfer stored data, 99

ROM program
SERVICE4. See the HP 8935

Assembly Level Repair
Manual.

ROM programs
COPY_PL, 114
FILE_XFER, 114
IB_UTIL, 114
LISTOPTS, 117
RAM_MANAGER, 116
RAM_USAGE, 114
RFTOOLS, 74
SECURE_IT, 115
ST _PLT, 118

RVC, 121
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S

s key, 21
save
instrument setups, 45
settings, 45
Save key, 45
save register memory allocations,
114
saving instrument setups, 45
saving settings, 45
scientific notation
entering numbers, 25
Scope key, 20
scope. See oscilloscope.
SECURE_IT, IB_UTIL ROM
program, 115
securing files, 115
SERIAL PORT 10 connector, 142
SERIAL PORT 11 connector, 142
SERIAL PORT 9 connector, 142
serial port pin assignments, 142
SERVICE4. See the HP 8935
Assembly Level Repair
Manual.
settings
base, 47
changing, field, 19
default, 46, 47
power-on, 46
recalling, 45
saving, 45
setups
recalling, 45
saving, 45
signal to noise ratio, 35
Signaling Decoder screen,
NAMP-NTAC mode
DSAT field, 124
Signaling Encoder screen, DTMF
mode
Twist, 129
signaling format
AMPS, 121
JTACS, 121
NAMPS, 121
NTACS, 121
TACS, 121
SINAD measurements, 36
SNR measurements, 36
span
spectrum analyzer, 103
Spec Anl key, 20
spectrum analyzer
calibration, 103
calibration, self, 100
resolution bandwidth, 103
span, 103

sweep rate, 103
spectrum analyzer mask, 107
SSB Demod

AF Anl In, 35

oscilloscope input, 112
ST_PLT, 118
Status, 67
status codes

adjacent channel power, 70

BERT, 69

EVM, 68

how to decode, 67

MAHO, 70
sweep

rate, spectrum analyzer, 103
swept gain measurements, 79
swept return loss measurements,

88

SYNTH REF IN connector, 143

T

TDMA ANALZYER INPUTS
CLOCK connector, 143
DATA connector, 143
TRIGGER connector, 143

TDMA OUTPUTS connector, 144

TDMA REF IN connector, 145

TDMA TEST screen
accessing, 55
digital analyzer, 55
digital generator, 55

timebase
decoder, 120
external output, 132

timebase connections, 64

transmitter power, 34

triggering
external, oscilloscope connector,

137
oscilloscope, 113

tuning
channel versus frequency, 38

Twist
Signaling Encoder screen,

DTMF mode, 129

twist
recommended settings, 129

twist and pre-emphasis
interactions, 129

Index
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U A% w
user keys V key, 21 W key, 21
assigning global, 49 VIDEO OUT connector, 145 waveform generator, 127

assigning, local, 49
clearing, global assignment, 49
deleting, global assignment, 49
explanation, 48
global, assignment, 49
global, defined, 48
local, defined, 48
preassigned, 48
releasing, global assignment, 49
releasing, local assignment, 49
setting, global, 49
utilities
catalog memory card, 102
data collection, transferring
data, 99
replot data files, 98
spectrum analyzer self
calibration, 100
uV key, 21
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