Part No. 070-6022-02
Product Group 2F

A T E OPERATORS
o MANUAL

Valustronics Internaticnal, Inc.
1-800-552-8258
MASTER COPY

2710

SPECTRUM
ANALYZER

Please Check for CHANGE INFORMATION at the Rear of This Manual

' First Printing JULY 1989
" Revised May, 1990

www.valuetronics.com

Tekkroni¢

LTOWOATTIE TE) IEXTRLLBNGE


https://www.valuetronics.com/

Copyright © 1887 Tektronix, Inc. All rights reserved.
Contents of this publication may not be reproduced in
any form without the written permission of Tekironix,
Inc.

Products of Tektronix, Inc. and its subsidiaries are
covered by U.S. and foreign patents and/or pending

patents. @
TEKTRONIX, TEK, SCOPE-MOBILE, and are

registered trademarks of Tektironix, Inc. TELEQUIP-
MENT is a registered trademark of Tektronix UK
Limited,

Printed In U.S.A. Specification and price change privl-
leges are reserved.

Tektronix, Inc.
P.O. Box 500

Beaverton, QOregon 97077 Serial Number

www.valuetronics.com



2710 Operators

PREFACE

The OPERATORS manual is cne of a se! of manuals forthe
Tektronix 2710 Spectrum Analyzer. This manual contains the
instrument’s specifications, control descriptions, menu de-
scriptions, operational check, and operating features. The
manual organization and content is shown in the Table of
Contents. These instructions assume the reader has a basic
understanding of frequency domain analysis.

Other instruction manuals for this product are:
2710 Service Manual

For manual ordering information, refer to the Standard and
Optional Accessories listing in Section 1 of this manual or
contact your local Tektronix Field Office.

Standards and Conventions Used

Most terminclogy is consistent with standards adapted by
IEEE and IEC. Appendix A provides a glossary of terms.
Abbreviations used on the instrument and in the document-
ation are consistentwith ANS1Y1.1-1972. Copies of ANSland
IEEE standards can be ordered fromthe Institute of Electrical
and Electronic Engineers Inc.

Page Attributes

The manual pages follow aformat using descriptive attribuies
1o aidinformation retrieval. Figureidepictsthe pageswiththe
main features called out,

Note the location of the standard page features of the section
or appendix number and name and the section and page
number. Thesefeatures help youkeeptrack of where ycuare
in the manual.

www.valuetronics.com

Change/History Information

Manuai corrections or additional information is included when
manual pages are revised. A revised page is identified by a
revision date iocated in the lower inside cotner of the page, -
The locatlon onthe manual page where the change was made
is noted by a ventical black change bar () on the left or right
margin ofthe page, depending onwhetherthe change is inthe
ieft or right column. The change bar will appear only in the
manual issue where the change first appears. Subsequent
manual issues will not show the change bar, but the date will
remain on the page.

SECTION KUMBER

! AND MANUAL TITLE

Saction 1 - F73C Operators Sotton 1 - 2710 Operators
o OI
CHANGE BAR
| oilo
CHANGE BAR
o] o]
1-2 REVISED JUNE 1991 | | REVISED JUNE 1991 13
L,,,,,,_HEV:S&O% ;
DATE
FAGE NUMBER

SECTION NUMBER

Figure i-1. 2710 Operators Manual page attributes.
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SAFETY SUMMARY

{Refer all servicing to qualified service personnel)
The safety information in this summary is for both operating
and servicing personnel. Specific warnings and cautions wil
be found throughout the manual where they apply, but may
not appear in this summary,

TERMS

in This Manual

CAUTION statements identify conditions or practices that
could result in damage to the equipment or other property.

WARNING statements identify conditions or practices that
could result in personal injury or loss of lite.

As Marked on Equipment

CAUTION indicates a personal injury hazard notimmediately
accessible as one reads the marking, ora hazardic property,
including the equipment itseif.

DANGER indicates a personal injury hazard immediately
accessible as one reads the marking.

SYMBOLS

In This Manual

A

As Marked on Equipment

This symbol indicates where a able
cautionary or other informatip is to be found.

; DANGER--High volta

@ Protective ground {earth) terminal.

A ATTENTION--referto manua

@ Refer to manual.

www.valuetronics.com

POWER

CAUTION

This instrurment is not rated for outdoor use.
Use in inclement weatherconditions can result
in an electrical shock.

Source Voitage

The power source for this instrument must not apply more
than 250 V rms between the supply conductors or between
either supply conducter and ground.

Grounding

This instrument is groundedthrough the grounding conductor
of the power cord. To avoid electrical shock, ensure that the
power source receptacte is properiy wired before connecting
it.

Danger From Loss of Ground

Upon ioss of the protective-groundconnection, ail accessible
conductive parts {inciuding knobs and controls that may
appear to be insulating) can render an efectric shock.

Use the Proper Power Cord

See Section 1 for a list of Power Cord Options,

Use the Proper Fuse

For continued fire protection, observe the fuse specifications
located on the rear panel.

Do not operate this produét in an explosive atmos-
phere.

Do Not Remove Covers or Panels

Vil
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Section 1 -~ 2710 Operators

GENERAL INFORMATION

This Section of the Manual includes a general description of
theinstrument, alistof Options, Unpacking and Hepackaging
instructions, Storage and Service information and a list of
Standard and Optional accessories,

INSTRUMENT DESCRIPTION

The 2710 Spectrum Analyzer is a high performance, portabie
instrumentforthe 10kHz to 1.8 GHz frequency range. Center
Frequency accuracy is 1 x 10° A minimum Resolution
Bandwidth of 3kHz, with a Span/Divdown o 10 kHz provides
measurement resolution commensurate with the frequency
accuracy. Options are available for performance enhance-
ments,

MENU OPERATION

Menu selected routines provide Diagnostics, Normadization,
Adjustments, and set-up of basic parameters such as center
frequency, frequency span, reference level, vertical scale
factor, resolution bandwidth, eic. Each menu is described in
Section 4,

DISPLAY

inthe Spectral mode, the numerical values of signals and
setup parameters are displayed. Inthe Menu mode, menus
with their selections and prompts are displayed. Error, warmn-
ing, or information messages are displayed in both modes.

MARKERS

A single marker can be enabled to show the frequency and
amplitude of specific points on the display, Defta markers
show the difference frequency and amplitude, between two
points on the display.

PRECISION MEASUREMENTS

Menu selectable routines provide directions for normalizing
the internal reference (calibrator signai) to externalfrequency
and amplitude references. After the internal reference is
normalized, other menu selections provide for normalizing ali,
or selected, instrument measurement parameters. It is re-
commended practice to invoke the normalization routines
prior o a critical measurement.

www.valuetronics.com

CENTER MEASURE

When this function is activated, the instrument completes the
sweep and centers the signalnearestto center-screen orwith
markers activated, the signal nearest tothe marker. Areadout
of center frequency and ampiitude is displayed,

TRACKING

Tracking locks drifting signals to center screen.

OPTIONS

See Section 7.

UNPACKING

The instrument and its standard accessories are packedin a
shipping container.If the contents of the shipping container
are incomplete, if there is mechanical damage or defect, or it
the instrument does not meet operational check require-
ments, contact your local Tekironix Field Office or represen-
tative.

NOTE

Save the shipping container if the instrument is to
be shipped or stored,

Storage

ForShort Term (less than 90 days) storethe instrument inan
environment that meets the non-operating enviroamental
specifications. See Specifications Section 2.

ForlLong Term {more than 90 days) use the original shipping
container 1o repackage the instrument. Package the instru-
ment in a vapor bag with a drying material and store in a
jocation that meets the non-cperating environmental specifi-
cations, If you have any guestions, contact your local
Tektronix Field Cffice or representative.

1-1



General information — 2710 Operators

REPACKAGING FOR SHIPMENT

When the spectrum analyzer is {o be shipped to a Tekironix
Service Center for service or repalr, attach a tag that shows:

« the owner and address

the name of the individual at your location that may
be contacted

-

the complete instrument serial number

-

a description of the service required.

Use the original shipping container or one of equivalent test
strength and inside dimensions. Surroundthe instrument with
plastic sheeting 1o protect the finish, Cushion the instrument
on all sides with packing material or plastic foam.

Transit Case
A hard transit case that has space to hold most of the inst-

rument’s standard accessories Is available as an optional
ACCRSSOTY.

INITIAL INSPECTION

The instrument was inspected both mechanically and electri-
cally before shipment. it should befree of mechanical damage
and meet or exceed all electrical specifications.

NOTE

See Section 5 for a description of the procedures
used to prepare the instrument for operation.

INSTALLATION

Cooling

The instrument may be operated in any position that aliows
the internal fan to draw adequate air into the intake areas at
the front and expeli it out the exhaust at the rear. To ensure
proper cooling, maintain the clearance provided by the feet
onthe bottom and allow at least 2 inches clearance {more if
possible) at the top, sides, and rear of the instrument.

Cover

Thetront coverprovides protectionfrommechanical damage.
Use the cover to protect the front panel when storing or

1-2
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transporting the instrument. To remove the cover, stand the
instrument on the back teet, then pull slightly out andup onthe
sides of the cover.

Handle

The handle of the spectrum analyzer can be positioned at
several angles to serve as a tilt stand. To change the handle
position, pull out at both pivot points and rotate the handie to
the desired position.

Only qualifid service personnel should attempt to
remove of replace the inirument's cabinet.

RACKMOUNT

There are two Rackmount adapters available for this instru-
ment. Option 30 is for a 19 inch width by 5.250 inch height
applicationand Option 34 isfora19inch widthby 6.970 helght
application,

Refer to the Service Manual for installation instructions.

POWER REQUIREMENTS

Power and voltage information is printed on the back pansel
near the power input jack.

Referto Table 2--5in Section 2 for input power requirements.

Do not connect the spectrum analyzerto a power source that
will apply more than 250 V rms between the supply con-
ductors or between either supply conductor and ground.

The ac power connecior is a three-wire, polarized plig with
the ground (earth) lead connected directly o the instrument
frame. Completion of the grounding circuit, {usually via the
power cord) is necessary to provide eiectrical shock protec-
tion.

SERVICE INFORMATION

Service Manual

in addition to all the information in this manual, the Service
Manual includes circuit descriptions, troubleshooting infor-
mation, calibration, and rmaintenance procedures. It also
includes the electrical and mechanical parts lists, and sche-



matic diagrams. Service Manuals are intended for use by
QUALIFIED SERVICEPERSONNEL ONLY. To avoid electri-
cal shock, DO NOT perform any servicing unless qualifiedto
do so. Service personnel should read the Safety information
at the beginning of the Service Manualbefore performing any
servicing.

Product Service

To assure adequate product service and maintenance for our
instruments, Tektronix, Inc. has established Field Offices and
Service Centers at strategic points throughout the United
States and in all other countries where our products are soid.
Contact your local Service Center, Representative, or Sales
Enginear for details regarding warranty, calibration, emer-
gency repair, repair parts, scheduled maintenance, mainte-
nance agreements, pickup and delivery, on-site service tor
fixed instaliations, and other services avaitable throughthese
ceniers.

TABLE 1-1
POWER CORDS
Option A1 Universal Euro, 220 V/50 Hz at 16A
Option A2 United Kingdom, 240 V/50 Hz at 13A
Option A3 Australian, 240 V/50 Hz, at 10A
Option A4 North American, 240 V/60 Hz, at 12A
Opticn AS Swiss, 250 V/50 Hz, at 6A

TABLE 1-2

STANDARD ACCESSORIES

ltem Tektronix P/N
Manual, Operator's 070-6022-01
Power Cord ® 161-0104-00
Front Cover 206-2520-00
Adapter 50, N Male to BNC Female 103-0045-00
75 to 50 Minimum Loss Attenuator, 131-4198-00
N Male to BNC Female

* For Power Cord Options A1, A2, A3, A4, and A5, this power
cord is replaced with an appropriate power cord.

www.valuetronics.com
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TABLE 1-3

OPTIONAL ACCESSORIES

tem Tektronix P/N
50 coaxial cable, BNC to BNC Conn, 012-0076-00
18in
50 coaxial cable, BNC to BNC Conn, 012-0057-01
42 n
75 coaxial cabie, BNG to BNC Conn, G12-0074-00
42 in
Hain Cover 016-0848-00
Accessory Pouch 018-0677-03
Viewing Hood C16-0566-C0
Carrying Strap 346-0198-00
Service Kit 606-0110-00
Crt Light Filter {clear) 337-277501%
Crt Light Filter (gray) 337-2775-02
Camera C-5C, (Option 02, 016-0359-01)] C-5C
K212 Portable Instrument Cart K212
Manual, Service 070-6024-01
Transit Case 016-0792-01
1-3
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Section 2 - 2710 Operators

SPECIFICATION

This section lists the electrical, physical, and environmental
characteristics of the Spectrum Analyzer, specifies parform-
ance requirements, and pravides supplementary information,
Any changes to a characteristic's performance, due to the
addition of an option, are integrated with the specific charac-
teristic.

ELECTRICAL CHARACTERISTICS

The following tables of electrical characteristics and teatures
apply to the 2710 Spectrum Analyzer atter a 15 minute warm-

www.valuetronics.com

up period (within the environmental limits) and a Normaliza-
tion function has been performed.

information in the Performance Requirement column s guar-
anteed and verifiable, either through diagnostic routines or
writien performance check procedures.

Supplemental information is intended to further explain a
characteristic, its performance requirement, or it may de-
scribe the performance of a characteristic that is impractical
to verify, Supplemental information is not guaranteed and
may not be supported by a performance check procedure.
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SpeciHication — 2710 Operalors

Table 2—1

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Reguirement

Suppiemental information

Frequency (Center)

Range 10 kHz to 1.8 GHz Tuned by the FREQ/MARKERS control
or set via the MKR/FREQ MENU.

Accuracy 1 X 1678 of cenier frequency 15 kHz Assume zero drift since last normali-
zation procedure.

Brift

Long Term (One Year)

3 X 10°® of Center Frequency

Short Term

<20 kHz

Between correction cycles; typically
<5 kHz.

Readout Resolution

<1% of the selected Span/Div to 100 Hz

Span/Div

Range

1.8 GHz in MAX SPAN and 0 Hz for
ZERO SPAN, plus selections in a 1-2-b
sequence from 100 MHz/div to 10 kHz/
div, selected with the FREQ SPAN/DIV
pushbutton selectors, or to two signifi-
cant digits via the MKR/FREQ MENU or
Utility Menu.

Accuracy/Linearity

Within 3% of the selected span

Measured over the center 8 divisions.

Residual FM

<2 kHz oo total excursion in 20 ms.

Short term, after 1 hr warm-up.

Resolution Bandwidth (6 dB down)

Resolution bandwidth selections are:
5 MHz, 300 kHz, 30 kHz, 3 kHz.

Shape Factor {60 dB/6 dB)

7:1 or less

instrument noise floor prevents verifica-
tion for RBWs >1MHz.

. Noise Sidebands

<-70 dBc at 30X Resolution Bandwidth
for ali resolution bandwidths <100 kHz.

Instrument noise floor prevents verifica-
tion in wide HBWs {2300 kHz)

Video Filter

Reduces video bandwidth to approxima-
tely 1/100th of the selected resolution
bandwidth, using one of eleven video fil-
ters (3Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz,
1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz,
300 kHz, or WIDE). When not selected,
the video filter is set to the same value as
the selected Resolution Bandwidth filter.
{Except that when the 5 MHz resolution
bandwidth filter is selected, the video
filter is set 1o WIDE).

2-2
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Table 2-2

Specification — 2710 Operators

FREQUENCY/AMPLITUDE RELATED CHARACTERISTICS

Characteristics

Performance Requirement

Supplemental Information

Marker

Tha Frequency and amplitude values of
the marker position are preceded by the
character "M" and are displayed.

MKR "arrows"” position the marker to the
next right or left signal peak.

Accuracy

Frequency

Same as Span/Div

Amplitude

A function of the Reference Level and
Vertical Scale factor. (See Display Dy-
namic Rangs.)

Delta Marker

When first activated, a second marker is
displayed at the same frequency as the
first marker, which is the "Refarence
Marker".

The FREQ/MARKERS control may be
used to position the primary marker. The
frequency and amplitude differences be-
tween markers are readouts prece-ded
by a"D".

Accuracy

Frequency

Same as Span/Div

Amplitude

Same as Marker

Center Moasute

When activated, the signal nearest cen-
ter screen (or with marker on, nearest
the marker) and above a preset thresh-
old level, is moved to center screen.

Readout Resolution

10% of Span/Div to 1 kHz

Tracking

When activaled, the centered signal is
helid at center screen.

Tracking requires a signal strength
greater than the thresheld jevel.

if the strength of a signal being tracked
decreasas below the threshoid level, the
instrument moves to an idle mode.

www.valuetronics.com
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Specification — 2710 Operators

Table 2-3

AMPLITUDE RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental information

Vertical Display Mode

Log Mode (10dB/Div, 5 dB/Div, 1 dB/Div)
and Linear.

Reference Levei (Top Graticule Line)

Range
l.og Mode ~70 dBm to +20 dBm, -23 dBmV to
+66.9 dBmV
Linear Mode 8.83 pVto 280 mV
(Bottom Graticule Line = 0 V)
Steps
Log Mode 1dBor10dB
Linear Mode 10 pV/Div to 200 mV/Div in a 1-2-5 se-
quence, then 280 mV/Div
| 1dB Activated =0.2 dB per increment
Accuracy Dependent on the following:

¢ Calibrator accuracy
& Frequency response

Display Dynamic Range

80 dB maximum (Log mode)
8 divisions (Linear mods)

Select narrower resolution bandwidth
and video filter than AUTO-selected for
maximum range.

Accuracy

10 dB/Div Mode

+1.0 dB/10 0B to a maximum cumulative
error of +2.0 dB over the 70 dB range

+2.0 dB/10 dB from70 dB 10 80 dB
in 5 MHz Resolution Bandwidth: £1.0dB/

10 dB to a maximum cumulative srror of
+3.0dB

5 dB/Div Mode

+1.0 dB/10 dB to amaximum cumulative
etror of 2.0 dB over the 40 dB range.

1 dB/Div Mode

+1 dB maximum error over the 8 dB
range.

Linsar Mode

+5% of full scale

a.g. at 100 mV/div, accuracy is $40 mV.

24
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Specification — 2710 Operators

Table 2--3 (continued)

Characteristic Performance Requirement Supplemental Information

RF Attenuator

Hangs 0to 50 dB in 2 dB steps

Display Flatness Measured with 10 dB of RF Attenuation.
{Frequency response with the Preamp

enabled is not specified above 600MHz.) Frequency response is affected by:

* Input VSWR (voltage standing-
wave ratio)

+ (Gain variation

» Mixsr conversion

Sensitivity (without preamp)

Resolution Bandwidth @ 100 MHz @ 1.8 GHz Equivaient maximum input noise for
each resolution bandwidth.

5 MHz -85 dBm ~77 dBm

Sensitivity decreases linearly approxi-
300 kHz* -97 dBm -89 dBm mately 8 dB from low fo high end of the
: frequency range.

30 kHz ~107 dBm -89 dBm

3kHz —-117 ¢Bm -~109 dBm

Sensitivity (With preamp}

5 MHz -97 dBm

300kHz ' ~109 dBm NOTE: Sensitivity with the Preamp en-
abled is not specified above 800MHz.

30 kHz ~119 dBm (The UNCAL message is not displayed
above 600 MHz.)

3 kHz —129 dBm

' ininstruments from BOT0001 to BO10318 this wae & 500 kHz filter;

@ 100 MHz @ 1.8 GHz
500 kHz Sensitivity without Preamp -85 dBm ~87 dBm
500 kHz Sensitivity with Preamp =107 dBm Not specified

_ 2.5
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Specification — 2710 Operators

Table 2-3 (continued)

Characteristic

Performance Requirement

Suppiemental Informaticn

Spurious Responses

Residual {no input signal)

<-100 dBm except at 1780 MHz where
the spurious respoense is <-90 dBm.

With 0 dB RF attenuation

3rd Order Intermodulation
Products

At least 70 dB down from any two on-
screen signals within any frequency
span.

Maasured with 1st mixer input level of
<30 dBm {INPUT MENU/#4).

Zero Frequency {0 Hz) Spur <10 dBm Referenced to input with 0 dB RF Atte-
nuation
2nd Harmonic Distortion <-66 dBe Measured with 1st mixer input level of
<40 dBm (INPUT MENU/#4).
LO (Local Oscillator) Emission <70 dBm With 0 dB RF Attenuation,

2-6
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Table 2-4

Specification - 2710 Operators

INPUT/OUTPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

RF INPUT

Type N female connector, 50 &

VSWR with RF Attenuation 210 dB

1.5:1 maximum

VSWR with 0 dB RF Attenuation

3.0:1 maximum

Maximum Safe Input
{With 0 dB RF Attenuation)

20 dBm (0.1W} continuous peak.

100 V DC blocking capacitor.

1 dB Comprassion Point >-15 dBm With no RF Attenuation and 1st mixer at
{Minimum)} ~30 dBm.
EXT TRIG (J102) BNC connector, 10 k Q impedance

Voitage Range

Minimum Typically 100 mV peak, 15 Hzto 1 MHz
Maximum 35 V (DC + peak AC)
Pulse Width 0.1 jis minimum

ACCESSORY CONNECTOR
(J103)

g-pin D-connector

Pin 1

External Video input

DCcoupled, 0-50kHz, 0-1.6V (200
mV/Div) signal input for vertical deflec-
tion of the crt beam. The signal is
processed through the digital storage
circuits and the 1 dB, 5 dB, and 10 dB
scale factor circuits. Display storage
may be bypassed.
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Specification — 2710 Operators

Table 24 (continued)

Characteristic

Performance Requirement

Supplemental Information

(J103)
5V
Ping Sweep Gate ! l ¥ TTL level signal that goes to +5 V while
oV . .
the crt beam is sweeping
Pin 2 Chassis and Signal Ground
Pin 7 Sweep Qutput ey Provides a nominal +1.3 Vio -1.3 V
negative going ramp, proportional to the
_ ~12Y [horizontal sweep.
Provides 0 V to +1.8 V of video signal,
Pin3 Video Output proportional to the vertical display ampli-
tude. 0 V is the top of the screen. Imped-
ance is 1k Q.
Pins4,5,8,and 9 Reserved for Future Options
Table 2-5

POWER REQUIREMENTS

Characteristic

Performance Requirement

Supplemental Information

Input Voitage
Line Voltage Range 90V AC 10250V AC
Line Frequency Range 48 Hz to 63 Hz
Line Voltage Range 90V AC 10 132V AC

Line Frequency Range

48 Hz to 440 Hz

Line Fuse

2 A Slow-Blow

Input Power

90 W (1.2 A) standard instrument
108 W (1.3 A) maximum with options

At 115V and 60 Hz

Leakage Current

3.5 mA rms maximum or 5 mA peak
maximum

2-8
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Table 2-6

Specification — 2710 Operators

GENERAL CHARACTERISTICS

Characteristic

Performance Requirement

Suppiemental Information

Sweep Normal, Single Sweep, and Manual
Scan.
Sweep Rate 1 us/Div to 2 se¢/Div in a 1-2-5 se-
quence
Accuracy +10% over the center 8 divisiens
Triggering Free Run, internal, External, Line, TV

Line, and TV Field

Internal Trigger Level

1 division or more of signal

External Trigger Level

See EXT TRIG {(J102) in Table 2-4

Non-Volatile Memory
{Battery-Backed Up Memory)

Instrument settings, waveforms, and
Normalization results are stored in non-
volatile RAM.

Battery Lithium
Life Expectancy
At +55° C Ambient Temperature 110 2 years

Al 5 25°C Ambient Temperature

At least 5 years

Temperature Range for Retain-

ing Data
Oparating -15°Cio+565°C
Non-Operating ~30°Cto+85°C

internal Calibrator

Provides 100 MHz marker for ampiitude
calibration and comb of 100 MHz mark-
ers for frequency and span calibration.

Ampiitude and Accuracy

-30 dBm 0.3 dB at 100 MHz 5 kHz

Drift

+10 PPM/Year
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Specification - 2710 Operators

Table 2-7

SUPPLEMENTARY CHARACTERISTICS DUE TO OPTIONS

Characteristic

Performance Requirement

Supplemental Information

Option 01

Adds phase-iock with span/div <20 kHz,
300 Hz resoiution bandwidth filtar, and
spans/div of 5 kHz, 2 kHz, and 1 kHz.

Frequency

Accuracy

5 X 1077 of center freaquency 700 Hz

Assume zero drift since last normali-
zation procedure.

Long Term Drift (1 Year)

2 PPM/Year

Short Term Drift
{with SPAN/DIV €20 kHz)

<400 Hz

Between automatic frequency correction
cycles

Readout Resolution

1% Span/Divio 10 Hz

Residual FM

With SPAN/DIV £20 kHz

<100 sz total excursion in 20 ms,

With SPAN/DIV »20 kHz)

<2 kHz peak to peak total excursion in
20 ms.

Short term, after 1 hr warm-up

300 Hz Resoiution Bandwidth

(6 dB Down)
Shape Factor {60 dB/6 dB) 7:1 orless
At 100 MHz | At1.8 GHz
Sensitivity Without Preamp -127 dBm -119 dBm
Sensitivity With Preamp -139 dBm Not Specified above 600 MHz

internal Calibrator

Amplitude and Accuracy

—-30 dBm +0.3 dB at 100 MHz +2 kHz

Drift

+2 PPM/Year

Option 02

Adds Frequency Counter

Frequency Accuracy {Counter)

1 X 1075 of center frequency £10 Hz

Assume zero drift since last normali-

{Spans <10 MHz/Div) +1 least significant digit zation procedure.
Headout Resolution 1 Hz or 1 kHz, Menu selectable
Drift 10 PPM/Year

Delta Marker Frequency Accuracy

Two times frequency counter accuracy

Both signals must be counted

2-10 .
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Table 2-7 (Continued)

Specification — 2710 Operators

Characteristic

Performance Requirement

Supplemental Information

Option 01/02

Frequency Accuracy (Counter)

5 X 1077 of center frequency £10 Hz
+1 LSB

Assume zero drift since last normali-
zation procedure,

Option 04

Adds Tracking Generator

Frequency Range

Nominal

100 kHzto 1.8 GHz, tracks the Spectrum
Analyzer input

TG TRACKING {(Frequency Offset)

Sufficient o align Tracking Generalor to
Spectrum Analyzer window

Typicailly -5 kHz 10 + 60 kHz. Auto
Frequency correction for centering in
Spectrum Analyzer window

Output Leval

Range ~48 dBm to 0 dBm 0.1 dB sieps
Accuracy +1.5dB At 100 MHz
Output impedance 50 Q2 nominal

VSWR

2:1 or better with output level <-8 dBm

Fialness

Tracking Generator

+1 dB from 100 kHz to 1.0 GHz and
+1.5dB 1o 1.8 GHz

Typically 1 dB 10 1.8 GHz

System®

+2.5 dB from 100 kHz to 1.0 GHz and
+3dBto 1.8 GHz

With 10 dB of attenuation in the Spec-
trum Analyzer

User-Corrected

0.2 dB

Using B C— Save A Fiatness feature

System Dynamic Range

=100 dB

Sensitivity >-100 dBm

System Residual FM

Option 01 Intruments

<100 sz total excursion in 20 ms

Non-Option 01 Instruments

<2 kHzW total excursion in 20 ms

Spurious Signals

Harmonic

~20 dBc or better with respect to the
fundamental

At frequencies 2100 kHz

Non-Harmonic

--35 dBc or better with respect to the fun-
damental

www.valuetronics.com
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Specification - 2710 Operators

Table 2-7 {(Continued)

Characteristic Performance Requirement Supplemental Information

Option 14 Adds resclution bandwidths of:
1 MHz, 100 kHz, 10 kHz, and 1 kHz.
Shape Factor 7:1 or less
Sensitivity Without Preamp
Resolution Bandwidth At100MHz At 1.8 GHz

1 MHz ~92 dBm ~84 dBm

100 kHz -102dBm | -84 dBm

10 kHz ~112 dBm -104 dBm

1 kHz ~122 dBm -114 dBm

Sensitivity With Preamp NOTE: Sensitivity with the Preamp en-
abled is not specified above 600MHz.

{The UNCAL message is not displayed

Resolution Bandwidth At 100 MHz | At 1.8 GHz

above 600 MHz.)
1 MHz ~104 dBm Not Specified
100 kHz -~114 dBm Not Specified
10kHz —124 dBm Not Specified
1 kHz ~134 dBm Not Specified

2-12
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Specification -~ 2710 Operators

Table 2-8

ENVIRONMENTAL CHARACTERISTICS

The Description column describes how most characteristics were derived and provides a description of the characteristic. This

instrument meets MIL T-28800C, type Il class 5, style C specifications.

Characteristic

Description

Temperature

Operating and Humidity

0°C 1o +50° C MIL T-28800C 5 cycles (120 hours).

Non-operating ® -55* Cto +75°C
Altitude

Operating 15,000 ft

Non-operating 50,000 ft

Humidity (Non-operating)

Five cycles (120 hours) in accordance with MIL-5td-28800C, class 5

Vibration

Operating
(Instrument secured to a vibration
platform during test}

MIL—-Std—28800C, Method 514 Procedure X (modified). 15 minutes aiong
each of 3 major axes ata total displacement of 0.015 inch peak-to-peak (2.4
g at 55 Hz), with frequency varied from 10 Hz to 55 Hz in 1-minute sweeps.
Hold for 10 minutes &t 55 Hz. All major resonances must be above 55 Hz.

Shock (Operating and Non-operating)

Three guiliotine-type shocks of 30g, one-haif sine, 11 ms duration each
direction along each major axis; total of 18 shocks.

Transit Drop (free fall)

8 inch, one per each of sixfaces and eight corners (instrument is tested and
meets drop height of 12 inches).

Electromagnetlc Interference {EMI)
Radiated and Conducted Emission

ECC

FCC Part 15, sub-part J, Class A.

VDE

VDE 0871, Class B.

8 After storage al lemperatures below -15° G, the instrurent may not reset when power Ia first harned on. H this happens, allow the instrument to warmup for atleast 15 minutes,
then urn POWER OFF for 5 seconds and back ON. NV-RAM may lose data at temperatures below ~30°C.

www.valuetronics.com
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Specification ~ 2710 Operators

Table 2-8
PHYSICAL CHARACTERISTICS
Characteristic Description
Weight 11.25 kg (<25 ib) maximum, includes Standard accesscries.
9.5 kg (<21 Ib) nominal for basic configuration.
Dimensions
Height with feet and handle 137 mm (5.4 in}
Width
With Handle 361 mm (14.2 in)
Without Handle 328 mm {12.8 in)
Depth
With Front Panel Cover 445 mm (17.5 in)
Without Front Panel Cover 428 mm (16.85 in)
With Handle Extended 511 mm {20.1 in)
2-14
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Section 3 ~ 2710 Operators

DISPLAY, CONTROLS, AND CONNECTORS

This section includes a description of the ot screen as a
display for spectrum analysis and as a display for the menus,

The specific use of each operating control and the three et
adjustments, located on the rear panel, are described in this

The pin assignments or general use of each connector are

listed in this section.

section.
FRONT PANEL
OPERATING CONTROLS
7 N\ CHANEDE R e
SPECTRAL AND MENU
DISPLAY || || it O U A GnA e s
A\ 4

REAR PANEL

External ROT POS
Trigger J1o4
Fuse 250V
2A Max
O POWER

I Serial No. l

HORIZ

D

POS
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Display, Controls, and Connectors — 2710 Operators

DISPLAY

The screen of the cathode ray tubs (crt) is used intwo modes  parameters are displayed simultaneously. In the MENU
of operation. in SPECTRAL mode, signals and theoperating mode, the screen is used to display menu selections.

Spectral Display

( 1ST & GRAND 6/30/87 4 Write TITLE here.
55.256MHZ  {center frequency) ATTEN ODB Readout areas.
-38DBM {reterence level) VF OFF Table 3-1 lists other typical readouts.
100MHZ/  (span/division) 10DB/ (vertical)
5 MHZ RBW
UNCAL ¢ Message area.

The entire screen may be used for signal display.

Menu Mode Display

4 R
UTILITY MENU - Title of menu
A Menu selections are numbered 0 through 6.
0 INITIALIZE INSTR SETTINGS
1 STOREDSETTINGS When applicable, current value or state is
2 KEYBOARDENTEREDSETTINGS shown on this side of screen,

3 NORMALIZATION

4 SYSTEM CONFIGURATION

5 INSTRDIAGNOSTICS/ADJUSTMENTS
& WAVEFORMPLOT

-} Prompts and directives are listed in this area.

3-2 -
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CRT Nomencilature

A typical readout item will appear as a letter designator
preceding a numerical value. The letier is used to signify the

Display, Controls, and Connectors — 2710 Operators

meaning of the number. Tabie 3-1 lists some of the readouts
that will appear on a spectral display.

Nomenclature

Headout

Typical
Meaning

Supplemental Information

C C 100.000MHz | Counter measurementire- | Frequency readout resolution user defined to eithert kHz
""" quency or 1 Hz. Counter option required.
c C -47DBM Counter measuremen- | Counter Option required. Resolution is to the nearest 0.5
tamplitude dB for 10 dB/, 0.25 dB for the 5 ¢B/, and 0.05 ¢B for the
1 dB/.
M M 100MHZ Dot marker frequency
M M —-47DBM Dot marker amplitude
D D 15.0KHZ Delta marker frequency
difference
D D -10.7DB Delta marker ampiitude
difference
DC DC 15.C0 kHz Delta marker counter fre- | Mode enabled by executing Center/Measure on both
quency difference Fixed Marker and Active Marker,
DG DC -10.7dB Delta marker Amplitude
difference with the counter
anabled
C/N C/N 38DB Carrier-to-noise measure- | User enters Bandwidth via menu into non-volatile mem-
@4.2MHZ BW [ment at 4.2 MHz band- [ory. G/N IDLE, indicates "no signal”
width normalization (de-
fault is 1 Hz2)
N N -8sDBM Nominal noise at 1 Hz |User enters Bandwidth via menu into non-volatile mem-
bandwidth ory.
BW BW 48KHZ Bandwidth 6 dB down | User enters Bandwidth via menu into non-volatile mem-
{default) ory. BW IDLE, indicates "no signal”
PRE -3DBM PRE Sensitivity gain is approximately 12 dB.
Preamp enabled
MAX 180 MHZ/ MAX | Maximum Span Maximum span is 180 MHz/division.
ZSPAN 10MS/ ZSPAN | Zero Span X axis of the display is 10 milliseconds/division.
RBW 5MHZ RBW Resolution Bandwidth

www.valuetronics.com



Display, Controls, and Connectors - 2710 Operators

FRONT PANEL CONTROLS

The front panel controls are grouped by function. Shaded  described in Section 4. The operational use of the instrument
areas define the groupings. In this section, the purpose of  is described in Sections 5 and 8.
each control is described. The menu selections are listed and

RF INPUT

MAX
+20d8m
100VDe

A\

NOTE

The "arrow” keys are screen oriented.

When the SPAN/DIV is pressed, this display ! ! l | changes to this. ” n
When the REF LEVEL is pressed, this dispiay _L__j\__.L_ changes to this. LA_L
SIG

3-4 )
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ey

FREQ/MARKERS is a frequency or marker tuning control,
The frequency tuning increment is 0.02 division, unless a
diffsrent value is entered via this menu path,

MKR/FREQ MENUAS-TUNING INCREMENT: Toggle to
choose AUTO, PROGRMD, or TABULAR. If either
PROGRMD or TABULAR are chosen, go to MKRFREQ
MENU/ #5-SETUP TABLE: choose #3 or #4.

In Zeto Span, frequency is tuned at the rate of 0.1 times the
selacted Resolution Bandwidth for each click of the FREQY
MARKERS control.

When any of the marker-related pushbuttons in this group are
activated, the MKR A OFF LED lights and this control posi-
tions the markar.

The left and right "arrow" MKR pushbuttons position the
matrker 1o the next left or right signal peak above the preset
marker thrashold.

MKR PEAK FIND moves the marker to the peak of the
highest amplitude signal on screen.

CTR MEAS/TRKG is a selector for the Center Measure and
Signal Tracking functions. When pushed and released in less
than 0.4 seconds, Center Measure is selected. The signal
nearest center screen {(or with Markers activated, nearestthe
marker}, and above a preset threshold level, is moved to
center screen. { With Option 02, the frequency and amplitude
of the centered signal are display readouts in the upper right,
identified by the letter "C".)

To perform a Signal Tracking function, press and hold the
pushbutton until two beeps are heard, at least 0.4 seconds,
then release. After releasing the pushbutton, observe the
display, the letters TRKG shouid appear as a centsr screen
readout. Tracking is a continously repeated center measure
function, automatically invoked at the end of each sweep.

MKR - A = OFF is a three function toggle.

(1) The frequency dot is a marker that is controlied by the
FREQ/MARKERS knob. Marker frequency and amplitude
are displayed as readouts identified with an"M". The LED to
the left of the pushbutton lights to indicate markers enabled.

www.valuetronics.com
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(2) The detta function places a second markef at the postion
of the first, This second marker is the reference point. Thefirst
remains active and may be moved to any position onthetrace.
The amplitude and frequency differences between the two
markers are displayed as readouts identified with a "D". The
LED is illuminated.

(3) Markers are turned OFF and the dot becomes a center
frequency indicator. The LED is extinguished.

MKR/FREQ MENU See Section 4, Menu Operation.

Frequency Span/Division

FREQ SPAN/DIV marrow" push-buttons increase or de-
crease frequency span/divin a1-2-5 sequence. ZERO SPAN

and MAX SPAN are not an "arrow” selections.

MAX SPAN When activated, the analyzer sweeps and
displays the full frequency range. When pressed a second
time, the previous span is established.

ZERO SPAN pushbutton will configure the instrument with a
Zero Hz span that is useful for time domain analyses. When
pushed a second time, the previous span is esiablished.
Any non-standard Span/Div may be set viathe Utility Menu or
MKR/FREQ MENUY #1 - SPAN/DIV entry.

Resolution Bandwidth

The Resolution Bandwidth is selected manually with the
RESOLUTION BW "arrow” pushbuttons, by the micropro-
cessor with AUTO, or via the Utility Menu. The value of the
Resoiution bandwidth is indicated on the crt,

3-5



Display, Controls, and Connectors ~- 2710 Operators

AUTO In this mode of operation the display remains cali-
brated as the Span/Div, vertical display, and Video Filter
seftings are changed. When this mode is activated, the LED
next to the pushbution lights, Automatic Resolution Band-
widthis deactivated ifthe AUTO button is pressed again orthe
Resolution Bandwidth is changed with the “arrow” push-
buttons.

VIDED FLTR When this button is pressed the Video Filter
mode is activated. The LED next to the button lights. The
microprocessor selects a video filter that is approximately 1/
100th the Resoclution Bandwidth setting. Cther Video Filter
selections are available via the: UTILITY MENU/ #2- KEY-
BOARD SETTINGS/ #5-VIDEO FILTER/ #1-FIXED/ choose
value.

Reference Level

The Referance Level is the top of the screen. It represents a
specified input level that may be expressed in dBm, dBmV,
dBV, dBuV, or dBuW.

The Reference level may be moved up or down withthe REF
LEVEL "arrow™ pushbuttons in either 1 dB or 10 dB steps
{LED is lit when in the 1 dB mode).

With a Linear wertical scale factor and 10 dB steps selected,
the increment zize for the reference level {and readout) is
volis/division {mV/Div.) in a 1-2-5 sequence. With 1 dB step
size selected, the increment size is 0.2 division.

INPUT MENU  See Section 4 , Menu Operation.

VERTICAL SCALE

10 dB/ 5 dB/ 1 dB/ are the logarithmic scale factor
selections. The default power-up selection is 10dB. Theert
readout indicates which scale factor is enabiled.

LIN envokes a linear vertical scale. A direct conversion is
made 1o volts/division and displayed in place of the log.
readout.

Press LIN a second time to revert to the last selected logarith-
mic scale.

3-6 .
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Vertical Scale factor is also a menu selection. See UTIL
MENU in Section 4. ‘

DISPLAY STORAGE

A,B,C, and D are the controls for the four display storage
registers, Each button has a red and a green LED indicalor,
When a button is pressed, that register is activated and its
contenis are displayed and updated sach sweep and the red
LED lights. When a register is put in a saved mode, its
contents are not updated and the green LED lights. A saved
register may or may not be displayed.

SAVE is used with the A, B, C, and D buttons to modily the
activity of the dispiay registers. When SAVE is pressed and
armed, its LED ights. To save the current contents of a reg-
ister, press SAVE (lightits LED), then press A, B, or Cto light
their green LEDs. By repeating this procedure for each
register, all three can be saved in rapid succession.

When SAVE is used with the "D" register, the display is
changed to the Waterfali mode, See Section 6, Display
Storage for operating information and an explaination of the
waterfall mode.

To remove a "saved"” display, press SAVE, then the desired
register pushbution.

NOTE: If all four digital display storage registers are inactive
(turned off), the display system will switch to the non-digitized
(analog) display mode.

MAX HOLD When this pushbutton is pressed, the inst-
rument compares the amplitude of each horizontal data point
of the current sweep, with the amplitude of the same point in
memory (maximum value from previous sweeps) and stores
the larger value. Maximum Hold is applicable tothe A and B
registers only. If both registers are saved, Maximum Hoid
cannot be invoked.

NOTE: Thisinstrument warns of invalid conditions by emiting
a sound and displaying an error messags.

DSPL MENU See Display Storage menu in Section 4.



Sweep and Triggering

LEVEL

When the SGL SWP button is pressed, the Spectrum Ana-

lyzer aborts the current sweep and the LED next to the push-
bution lights. Press SGL SWP againio initiate a single sweep.
When the sweepistriggered and completed, the LED remains
iit. To turnthe single sweep feature OFF, press and hold SGL
SWP until two beeps are heard or follow this menu path:
SWEEP TRIGGER MENU/ press any # selection (0-5).

When the instrument is in Free Run mode and SGL SWP is
pressed; at the end of the current sweep, the LED blinks,
sweep action stops, and the last waveform is displayed.

In Free Run, pressing SGL SWP again, causes an imediate
single sweep function to occur (There is ne wait for a trigger).

AUTO When automatic mode is activated the sweeprate is
calculated and selected as atunction of Frequency Span/Div,
Resolution Bandwidth, Video Filter in use, and Vertical Dis-
play selections, to maintain a calibrated display .

FAST and SLOW These two pushbuttons increment the
sweep rate to the next faster or slower sweep rate if available.

Manual selection of the sweep rate can produce an uncali-
brated display.
LEVEL The inner control is used to adjust the triggering level

for Internal, External, and Line. The outer control is used 1o
adjust receiver volume.

SWP/TRIG MENU See Section 4 Menu Operation

DET/GEN MENU See section 4 Menu Operation.

REVISED FEBRUARY, 1990
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UTILITY

The push-buttons in this group are used in the operation of
the Utility Menu. See Section 4,

Miscellaneous Controls

INTENSITY

GHATICULE ILLUMINATION This pushbutton is the
ONAOFF control for the graticule lights.

INTENSITY This control is used to adjust the brightness
of the display and text.

POWER Push-push type switch that turns the instrument's
power supply ON and OFF. Full RF attenuation is switched
in when poweris turned off, This willhelp protectthe 1st mixer
from input signal overloads when the Factory Default Power-
up setting is used.
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REAR PANEL CONTROLS

O O O

TRACE  VERT HORIZ
ROT POS POS
CONNECTORS
Front Panel
RF INPUT Type N
MAX Female
+20dBm P e ™
100VDC

The receptacie for RF Input signals is a 50 Q Type N female
connector. Do not apply more than 100 volts DC to this input.

The maximum allowed input level applies o steady state,
That is, connecting a high-level active line (210 V) to the RF
INPUT, with less that 30 dB of attenuation enabled, can dam-
age the Spectrum Analyzer.

For safe measurement practices, select substantial attenu-
ation before connecting any signal source to the Spectrum
Analyzer to prevent damage from unspecified high level
voltage or 1f power.

Select at least 30 dB of f attenuation if a signal source
exceeding 10 V dc or peak ac is to be connected o the RF
INPUT to protect against damaging the Spectrum Analyzer
front end. Afterthe connection is made, the if aftenuation may
be safely reduced in accordance with the rf signal levels
present.

3-8 .
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Rear Panel
Extarnal :
Trigger J104
Fuse 250V
2A Ma
b POWER
| Serial No. l

Rear Panet Connector Usage
J101 — This space is reserved for future applicaticns.

J102 — This BNC connector is a DC couptled input for external
trigger signals. The characteristic input impedance is 10 k.

J103 — This is a @ pin auxiliary connector .

The pin assignments for J103 are as follows:

1 External Video Input

2 Chassis and Signal Ground

3 Video Output

4,5, 8, and 9 — These pins are reserved for fulure use.

6 Sweep Gate

7 Sweep Output

POWER _ This conneclor accepts the standard or any of the

5 optional power cords. See General Information Table 1-1
for a listing of the optional power cords.



INTRODUCTION

There are seven menus of selections that are used to invoke
most of the 2710 setups, operational modes, and applica-

Section 4 — 2710 Operators

MENU OPERATION

MENU DISPLAY

| o
WWWVﬂii

tions. See Figures 4-1A, 4-1B, and 4-1C.

and are the on/off switch for their respective menu,

INPUT MENU (page 4-6)
0 REF LEVEL ENTRY
1 PREAMP
2 50 OHM DBM/75 OHM DBMV
3 REF LEVEL UNIT
0 DBM
1 DBMV
2 DBV
3 DBUV
4 DBUW
5 DBUV/M IN WFM C

9 DBUV/M SETUP
0 EDIT ANTENNA TABLE

T WR) -

6 MEASUREMENT DIST
7 SAVE RESULTS IN WFM
9 MARKER DISPLAY
18T MIXER INPUT LVL
RF ATTENUATION
EXTERNAL ATTEN/AMPL
0 ON/OFF
1 ATTEN/AMPL ENTRY

D

g CAL SIG @ 100MHZ -30DBM

MKR/FREQ MENU (Continued)
9 SETUP TABLE
0 CENTER/START FREQ
1 THRESHOLD
2 COUNTER RESGCLUTION
0 COUNTER OFF WHEN TRKG (1H2)
1 1HZ
2 1KHZ
3 PROGRMD TUNING INC
0 CENTER FREQ
1 MARKER FREQ
2 KEYPAD ENTRD INC
3 KEYPAD ENTRY
4 RETURN TO AUTO
4 TABULAR TUNING TABLES
0 *TV VHF UHF
1 CATV STANDARD
2 CATVHRC
3 CATVIRC
4 UHF G AND H
5 UHF |
6 UHF K AND L
7 UHF M (JAPAN)
5 FREQ OFFSET
6 FREQ OFFSET MODE

MKR/FREQ MENU (page 4-8)

0 FREQUENCY ENTRY

1 SPAN/DIVENTRY

2 KNOB FUNCTION
0 *FREQUENCY
1 MARKER
2 VIDEO LINE
3 TG TRACKING
MARKER TO REFERENCE L EVEL
MOVE MARKER TO NEXT PEAK
TRANSPOSE MARKERS
MARKER START/STOP
FREQUENCY START/STOP
0 FREQ START ENTRY
1 FREQ STOP ENTRY
8 TUNING INCREMENT

~N o O bW

DET/GEN MENU (page 4-22)
OFF

AM DETECTOR

FM DETECTOR

AM & FM DETECTOR
TRACKING GENERATOR
TG FIXED LEVEL

TG VARIABLE LEVEL

TG TRACKING

TG EXT ATTEN/AMPL

o~ ewWwN O

SWP/TRIG MENU (page 4-10)
Trigger Menu

FREE RUN

INTERNAL

EXTERNAL

LINE

TV LINE

TV FIELD

N WK O

Sweep Menu

8 SWEEP RATE

7 MANUAL SCAN

8 BROADCAST {AM)} VIDEO

Figure 4-1A. Menu selections.

VISED MARCH, 1990
uetronics.com

A menu of selections may be displayed by pressing iis front
panel pushbutton. MENU pushbuttons are outlined in biack

4-1
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SWP/TRIG MENU (Continued)

9 SETUP TABLE
Monitor
0 VIDEO DETECT MODE
1 SYNC POLARITY
2 VIDEO POLARITY
Horizontal Line Triggering
3 CONTINUOUS
4 KNOB SELECTABLE
5 KEYPAD ENTERED LINE
& KEYPAD ENTRY
7 TV LINE STANDARD

DSPLMENU (page 4-12)

1 ENSEMBLE AVERAGING (page 4-14)
1 INITIATE AVERAGING

2 TERMINATE AVERAGING

3 MAX

4 MEAN

5 MIN

6 MAX/MIN

7 NUMBER OF AVERAGES

8 SAVE RESULTS IN DISPLAY
B,C MINUS A

B,C MINUS A OFFSET TO
ACQUISITION MODE

TITLE MODE  {page 4-16)

1 TITLE MODE ON/OFF

2 TITLE MODE EDIT

3 PLOT LABELING

4 PLOT LABELING EDIT
READOUT

DISPLAY SOURCE (page 4-12)
1 AM DETECTOR

2 FM DETECTOR

3 EXTERNAL INPUT

DISPLAY LINE

1 ON/OFF

2 VALUE ENTRY

3 DISPLAY LINE TO MARKER
4 LIMIT DETECTOR

9 MIN HOLD iIN WFM C

bW

-

o0

APPL MENU (page 4-20)

0 BANDWIDTH MODE
1 CARRIER TO NOISE
2 NOISE NCRMD
3 SIGNAL SEARCH MENU
0 BEGIN FREQ
1 END FREQ
2 START TEST
3 DISPLAY RESULTS

9 SETUP TABLE
0 DB DOWN FOR BW MODE
1 NORM BW FOR C/N
2 NOISE NORM'D BW

USER DEF MENU (User-Defined Programs: See

Section 9)

Figure 4-1B. More menu selections.

1 These two menus are displayed only when HPGL-2 Pen or HPGL 4-Pen plotter ianguage is selecied.

4-2 -
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UTiL MENU

(page 4-24)

0 INITIALIZE INSTR SETTINGS
1 STORED SETTINGS/DISPLAYS
0 LAST POWER-DOWN
1 FACTORY DEFAULT POWER-UP
2 USER DEFINED POWER-UP
3.9 User-Definad Seftings
2 KEYPAD ENTERED SETTINGS
0 FREQUENCY
1 REFERENCE LEVEL
2 SPANDIV
3 RF ATTENUATION
4 BRESOLUTICN BW
0 AUTO
1 FIXED
5 VIDEQO FILTER
¢ AUTO
1 FIXED
6§ VERTICAL SCALE
0 LOG 1 DB/DIV
1 LOG 5 DBV
2 LOG 16 DB/DIV
3 LINEAR
7 SWEEP RATE
3 NORMALIZATIONS
0 ALL PARAMETERS
1 FREQUENCY ONLY
2 AMPLITUDE ONLY
4 SYSTEM CONFIGURATION
0 COMMUNICATION PORT CONFIG
1 CENTRONICS
1 SCREEN PLOT CONFIGURATION
0 COMM PORT
1 PLOTTER LANGUAGE
2 PLOTSPEED?
3 PLOTS PERPAGE"
4 PLOTPOSITION'
2 PRINTER CONFIGURATION
0 PRINTER DEVICE

4 SYSTEM CONFIGURATION (Continued)

3 INSTRUMENT CONFIGURATICON
0 AUDIO ALERT LEVEL
1 MINIMUM SIGNAL SIZE
2 WAVEFORM TO PRINTER
3 WAVEFORM OUTPUT FORMAT
4 PHASELOCK
5 FREQUENCY CORRECTIONS
6 SPECTRAL DISPLAY IN MENUS
7 SWEEP HOLDOFF
4 REAL-TIME CLOCK SETUP
0 YEAR
1 MONTH
2 DAY
3 HOUR
4 MINUTE
5 SECOND
5 STORED SETTINGS PROTECT
& FiLE SYSTEM DIRECTORY
7 PROTECT FILE

o INSTALLED OPTIONS DISPLAY
includes firmware version
5 INSTR DIAGNOSTICS/ADJUSTMENTS

UTH. MENU/#5 contains servicing and factory
calibrationinformation, with the exception of refer-
ence normalizations. Therefore, only reference
normalizations are shown under this menu.

5 SERVICE NORMALIZATIONS
1 REFERENCE NORMALIZATIONS
0 GAIN STEP REFERENCE
1 INTERNAL REF FREQ
2 INTERNAL REF AMPLTD
6 SCREEN PLOT'
9 MORE (Utitity Menu Continued)?
0 PRINT READOUTS

9 MORE (Return to Previous Menu)

Figure 4-1C. More menu selections.

1 These menus are cperational only when Option 08 is installed.

REVISED FEBRUARY, 1990
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KEYPAD and ALPHA CHARACTERS

When a menu is displayed, the front-panel keypad numbers
0 through 9, a decimal point, a back-space arrow, and alpha
characters A, B, C, and £ are lighted by green LED's. The
numbers are used 1o invoke a selection or set values. The
alpha characters are used as terminators. Appropriate direc-
tions fortheir use appear as prompts onthe display. The back-
space arrow may be used o "undo” an entry or selection,

MENU SELECTIONS

To choose a selection within a displayed menu, press the
corresponding keypad numbaer. Notice that in some menus,
certain keypad numbers are not used for selections, L.e. the
INPUT MENU does not have selections #7 and #8.

INVOKING A SELECTION

When the corresponding keypad number for a selection is
pressed:

» Some selections invoke the choice and return the
instrument to the spectrai display.

& Some selections replace the displayed main-menu
with-a sub-menu that expands the field of choices

(see Figure 4-1D).

»  Other selections change or add a Erompt to the
current display (see Figurs 4-1E}. A prompt may

provide directions for entry of a quantitative value
with units, or it may be instructions for returning to a
prior menu or 1o the spectral display.

MENU PATH

in this manual, a Menu Path is an abbreviated set of instrue-
tions for invoking the setup or operational choices within a
menu or sub-menu.

This is an example of a menu path where a main menu
selection invokes a sub-menu of operational choices.

4-4 .
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INPUT MENU/#3-REF LEVEL UNITS/ choose option.

Follow this"menu path” and a sub-menu of Reference
Level Options replaces the INPUT MENU.

KREFERENCE LEVEL UNIT CGPTIONS

AML 0 DBM

*M} 1 DBMV

*M] 2 DBV

M| 3 DBUV

*M| 4 DBUW

‘M| 5 DBUV/MIN WAVEFORMC

9 DBUV/M SETUP
-+ = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 4-1D. Example of a selection that invokes a SUBMENU.

INPUT MENU/ #0-REFERENCE LEVEL ENTRY/

Followthis "menu path" and a Prompt appears below the
list of selections as shown. In this example the operaior
is directed to enter a new Reference Level value and to
terminate the value with the appropriate alphacharacter.

INPUT MENU

Dp| *0 REF LEVEL ENTRY
1 PREAMP

2 50 OHM DBM/75 OHM DBMVY
3 REF LEVEL UNIT

4 1ST MXR INPUT LVL

5 RF ATTENUATION

6 EXTERNAL ATTEN

9 CAL SIG @ 100MHZ -30DBM

ENTER NEW VALUE:

A = -DBX B = +DBX

* indicates current selection.

Figure 4-1E. Example of a selection that invokes 8 PROMPT,



main menu selection action
v v v
UTIL MENU/ #3-NORMALIZATION/ choose one

choicas in sub-menu

v
#0 - ALL PABAMETERS
#1 - FREQUENCY ONLY
#2 - AMPLITUDE ONLY

To follow this menu path:

+ Press the front panel UTIL MENU.

& The"/ indicates "next step”.
& Press keypad #3 to choose NORMALIZATION.

@ The UTILITY MENU display is replaced by a sub-menu of
operational selections.

» The "next step" or action, is to choose one of the three
entries using the keypad.

DISPLAY RESPONSE

There are six possible display responses for the menu selec-
tions. A keyiothesedisplay responsesis provided asfollows:

AD = Exit to the Spectral Display.
*M = Exitto the prior (higher) menu.

S = Stay in the current menu, returning to initial state.

Menu Operation — 2710 Operators

vM = Move to a Sub Menu.

R = Perform a routine , then return to initial state of
current menu.

A8 = Invalid Selection. Returns to initial menu and
displays instructions,

Modifications to the Display Response keys are indicated with
the following suffixes.

d = amomentary delay occurs prior execution. This delay
is intended to allow the user time to confirm the choice,

p = aprompt must be responded io before the choice
will be invoked.

NOTE

These display response keys are shown in the
manual, they are not part of the dispiay.

MENU DESCRIPTIONS

Each menu and iis major sub-menus are described in the
remaining pages of this section. The layout scheme is to use
the left and right facing pages for a given menu. As shown in
the diagram below, the left page contains directions for
displaying the menu, a representation of the display, the
display response to each selection, and supplementary infor-
mation.

The right page contains a brief description of each menu
selection.

Menu Path or "how {o” display this menu.

display supplemantal
response information
representation of
the display,
listing the menu
selections

left page

Each menu selection is described on this page.

right page

www.valuetronics.com



Menu Operation - 2710 Operators

Press { INPUT MENU ) to display the menu selections shown in Figure 4-2.

NOTE

NOTE: See facing page for menu selection details

In an actual display , only the CAPITAL letters within the boxed area are shown; the current value replaces the lower -case
letters. The information outside the box is supplemental.

response key

*Dp
4D
D

vM

ADp

ADP

vM

D

INPUT MENU

0 REF LEVEL ENTRY current
1 PREAMP ON
2 50 OHM DBM/75 CHM DBMV 50

3 REFLEVEL UNIT current
4 18T MXR INPUTLVL current
5 RF ATTENUATION FIXED
6 EXTERNAL ATTEN/AMPL current

€

b et

MENU KEY

=2

CAlL 8iG @ 100MHZ -30DBM  OFF

PREVIOUS MENU
RETURN TO DISPLAY

[ 1= exampie entry. {} = alternate entry,

[ 10 DBX]
{ OFF)

(75)

[ DBM, DBV, DBMV, DBUV, DBUW, DBUV/M |
[-30 DBX ]

[ (AUTO) 10DB]

[ 12.3 DB ] ( NONE )

(ON)

Figure 4-2. Input menu display and supplemental information,

INPUT MENU/ #3-REF LEVEL UNIT. This is a menu path that invokes the following sub-menu.

REFERENCE LEVEL UNITS
AD 0 DBM
AD i DBMV
AD 2 DBV
AD 3 DBWV
D 4 DBUW
D 5 DBUVM INWEM C
vM 9 DBUM SETUP
-— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 4-2B. Reference level units menu.

4-6
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MENU SELECTIONS

REFERENCE LEVEL ENTRY: Current level is displayed. This selection calls up aprompt for anew value. Enter
value and terminate with appropriate unit.

PREAMP (ON/OFF): Current status is displayed. This selection toggles the mode to the other state and returns
to the display. When PREAMP is ON, the front-end gain is increased approximately 18 dB and the IF/RF gain
reduced a propertionate amount. The Pre-amplifier is used to increase sensitivity. The norma operating mode
is OFF for minimum distortion.

50 OHM DBM/75 OHM DBMV: The current configuration is displayed. When invoked, the microprocessor
calculates a calibrated reference level with respect to both the unit and impedance change, then exits to the
speciral display.

REF LEVEL UNIT®: The current unit (0BM, DBMV, DBV, DBUV, DBUW, DBUV/M) is dispiayed. This selection
calls up a REFERENCE LEVEL UNIT OPTIONS sub-menu for selecting the desired unit. When the unit is
selected, the display returns to the INPUT MENL.

0 DBM: Set reference level units to dBm.

1 DBMV: Set reference level units to dBmV,

2  DBV: Setrefersnce level units to dBV.

3 DBUV: Set reference level units to dBuV.

4 DBUW: Set reference level units to dBuW.

5 DBUV/MIN WEM X: This selection starts the field strength measurement and saves the measurement
waveform in dispiay storage register A, B, or C as selected via INPUT MENU/#3/#9/4#7.

g DBUV/M SETUP: Sece Reference Level Units Menu on page 10-2.

1st MXR INPUT LVL: The current input level o the 1st mixer is displayed. When selected a prompt asks for the
new value. Enter the new value, via the keyboard, and terminate with either A (~dBx}, B {(+dBx), or C {nominal
current unit). Values are limited to -20 dB through —50 dB in 2 dB steps.

RF ATTENUATION: This selection calls up a prompt for the user to enter a new value (010 50 dB in 2 dB steps)
or AUTO. Terminate the entry with the units pushbutton. When AUTO is selected, RF Attenuation is selected
by the microcomputer as a function of the Reference Level, preamp status, 1st mixer input levet and external
Atten a fixed value is entered, the RF Attenuation remains fixed until changed to another fixed vaiue or AUTO.

EXTERNAL ATTEN/AMPL: This selection calls up a sub-menu to enter the value of an external attenuator or
amplifier. When "A" is pressed to terminate, the spectral display returns and the Ref Lvl readout now includes
the added external value.

CAL SIG: This selection toggles the calibrator signal ON or OFF and returns to the spectral display. When ON
the display will contain a comb of 100 MHz markers with a ~30 dBm, 100 MHz fundamentai.

2 B in DBM, DBMVY, and DBUV/M denotes milli (m).
U in DBUY, DBUW, and DBUV/M denotes micro {p).

REVISED FEBRUARY, 1990 47
aluetronics.com
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Press | MKR/FREQ MENY } to display the menu selections shown in Figure 4-3A.

response key -JMARKER/FREQUENCY MENU [ 1= example entry. () = alternate entry.
“Dp 0 FREQUENCY ENTRY current | [350KHZ |
ADp 1 SPAN/DIV ENTRY current | [ 150KHZ |
AD 2 KNOB FUNCTION FREQ { MARKER )
AD 3 MARKER TO REFERENCE LEVEL
*D 4 MOVE MARKER TO NEXT PEAK
rD 5 TRANSPOSE MARKERS
D 6 MARKER START/STOP
vM 7 FREQUENCY START/STOP
S B TUNING INCREMENT AUTO { PROGRMD } { TABULAR )
vM 9 SETUP TABLE
«+— = PREVIOUS MENU :I NOTE: See facing page for menu selection details,
MENU KEY = RETURN TO DISPLAY § S————————

Figure 4-3A. Marker and frequency menu selections.

MARKER-FREQUENCY MENU/ #9-SETUP TABLE. This is a menu path that invokes the following sub-menu.

MKR/FREQ MENU - SETUP TABLE

AD 0 CENTER/START FREQ CENTER (START)
ASp 1 THRESHOLD current [ {AUTO )} —300BX ]
vM 2 COUNTER RESOLUTION 1HZ { tKHZ)
vM 3 PROGRMD TUNING INC
vM 4 TABULAR TUNING TABLES
Sp 5 FREQ OFFSET
s 6 FREQ OFFSET MODE

- = PREVIOUS MENLU
MENU KEY = RETURN TO DISPLAY

Figure 4-3B, Marker-Frequency Setup Table.

MARKER-FREQUENCY MENU/ #9-SETUP TABLE/ #3-PROGRAMMED TUNING INCREMENT/

PROGRAMMED TUNING INCREMENT

{START FREQ) AD 0 CENTER FREQUENCY current [ 500 KHZ }
{DELTA MKR FREQ) AD 1 MARKER FREQUENCY current { OFF )
AD 2 *KEYPAD ENTRDINC current [ 233KHZ }
ADp | * 3 KEYPAD ENTRY
D 4 RETURN TO AUTO current [30KHZ ]
CURRENT TUNING INC current {30KHZ }
ENTER NEW VALUE:
A=HZ B=KHZ C =MHZ D=GHZ

This keypad entered increment is the MKR/FREQ MENLY #8 - TUNING INCREMENT/ PROGRMD value,

Figure 4-3C. Tuning Increment programming.

4-8 .
www.valuetronics.com



0

Menu Operation — 2710 Operators

MARKER, FREQUENCY- MENU SELECTIONS

FREQUENCY ENTER: This selection displays the current setting and calls up a prompt that allows user to enter anew value.
After entry is terminated with units selection, the display returns to the spectral display.

SPAN/DIV ENTRY: This selection displays the current setting and calls up a prompt that allows the user to enter a different
Span per division vajue. After entry is terminated with units selection, the display retumns to the speciral display.

KNOB FUNCTION: This selection calls up a sub-menu that aliows selection of one of the following four knob functions:

0 FREQUENCY: Center frequency

1 MARKER: Maker position Ffrequency)

2 VIDEO LINE: Selected video line triggering

3 TG! TRACKING: Tracking Generator Tracking {when enabled}

Thus, the FREQ/MARKERS knobmay be selected to control center frequency, marker/s frequency, selected video line
triggering, or TG Tracking.

MARKER TO REFERENCE LEVEL: This selection moves the marker, together with the marked signal, 1o the top of the
graticute. The reference lovel changes to the level of the marked signal. If the marker system is not enabled prior fo making
the selection, the message "MARKERS ARE OFF" is displayed. If the marked signal is below a preset threshold, an error
message "OUT OF RANGE" is displayed.

MOVE MARKER TO NEXT PEAK: This selection activates marker mode and moves the marker to the next higher or lower
signal than the current signal, provided the signal is above threshold level. If no signal exists above the current peak when
NEXT HIGHER is selected or below when NEXT LOWER is selected, the message "NO SIGNAL FOUND ABOVE
THRESHOLD" is displayed.

TRANSPOSE MARKERS: In Delta mode, this selection switches the active function from one marker to the other.

MARKER START/STOP: This selection changes the current span to a span whose start and stop frequencies are those
of the delta markers. The instrument must be in Delta Mode for this selection to be operative.

FREQUENCY START/STOP: This selection calls up a sub-menu 1o sefect frequency start/stop fimits. As the Start/Stop
seloctions are made, prompts ask for the new value and when the units key is pressed, the frequency value is updated to
that entered.

TUNING INCREMENT: This selection cycles through the cheices of tuning increments for the FREQUENCY/MARKERS
control through AUTO, PROGRAMMED, and TABULAR. If sither Programmed or Tabular increments are setected, the value
of the increments may be read or changed by going to Selection #9 SETUP TABLE and choosing the appropriate sub-menu.

SETUP TABLE: This selection calls up a sub-menu that expands the selections.

0 CENTER/START FREQ: When selected, the indicated frequency dot toggles between the center frequency and start
frequency of the display.

1 THRESHOLD: Threshold establishes the minimum amplitude level for marker reiated functions. When selected, a
prompt asks for a new threshold value or selection of the AUTO threshold level (10 dB above the displayed noise fioor).
Enter new value or press "C" for Aute. When a new value is terminated with a units selection, the threshold readout
is updated.

2  COUNTER RESOLUTION: {applicable with Option 02 only). This selection invokes a sub-menu with choices of 1 Hz,
1 kMz, or COUNTER OFF WHEN TRKG (counter turned off in Signal Tracking mode).

3 PROGRMD TUNING INC: See Figure 4-3C. The sefections in this sub-menu are active only when MKR/FREQ MENU/
#8 TUNING INCREMENT/PROGEMD is active. To revert to normal increment, select MKR/FREQ MENU/ #8-TUNING
INCREMENT/AUTO,

4 TABULAR TUNING TABLES: Tabular tuning tables are used for changing the spectrum analyzer's center frequency
in specified increments or channels. These channels may be television channels, radio channels or any other random
or non-uniform frequency increments. A channel may be selected by tuning the FREQ/MARKERS knob. See Tabular
Tuning Tables in Section 11.

5 FREQ OFFSET: This selection allows entering a frequency offset to the center frequency readout. Example: when
viewing a known signal through a down converter, a frequency offset can be entered so that the spectrum analyzer
displays the frequency of the original signal and not the dowr-converted frequency. Aiso, start and stop frequencies
entered via MKR/FREQ MENU/#7, are modified by the offset frequency.

& FREQ OFFSET MODE: This selection cycles through ON PLUS (positive ofiset}, ON MINUS (negative offset), and
OFF.

t Tracking Generstor
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Menu Operation -~ 2710 Operators

Press C‘SWPXT RIG MENU)O display the selections shown in Figure 4-4,

response Key TRIGGER MENU []=example entry. ()= alternate entry,
ADd 0 “FREE RUN { SINGLE SWEEP )
*Dd 1 INTERNAL { SINGLE SWEEP )
*Dd 2 EXTERNAL { SINGLE SWEEP )
ADd 3 LINE { SINGLE SWEEP )
ADd 4 TVLINE { SINGLE SWEEP )
ADd 5 JVFIELD { SINGLE SWEEP )
* See facing page.
SWEEP MENU
*Dp & SWEEP RATE current [ 20 MS/DIV ]
D 7 MANUAL SCAN OFF ] (ON)

D 8 BROADCAST (AM)VIDEO  OFF| (ON)
vM 9 SETUP TABLE

«— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 4-4A. Trigger and Sweep menus.

SWEEP-TRIGGER MENU/ #3-SETUP TABLE. This is a menu path that invokes the following sub-menu.

SWEEP/TRIGGER MENU - SETUP TABLE

MONITOR
ADd 0 VIDEO DETECT MODE BROADCAST { SATELLITE )
S 1 SYNC POLARITY POSITIVE { NEGATIVE )
S 2 VIDEO POLARITY NEGATIVE { POSITIVE )
HORIZONTAL LINE TRIGGERING

ADd 3 CONTINUOUS

ADd 4 KNOB SELECTABLE
ADd 5 KEYPAD ENTERED LINE
ADp | *6 KEYPAD ENTRY current (17}

*Dp 7 TV LINE STANDARD current [NTSC] (PAL) {(SECAM) (OPEN)

PREVIOUS MENU
RETURN TO DISPLAY

e

MENU KEY

¥ 8

* Whan #6 - KEYPAD ENTRY is chosen, the foliowing prompt appears;

ENTER NEW VALUE: ( new value choices are 6 {o 1023.)
A = ENTER

Fig. 4-4B. Sweep/Trigger Menu/ #3-Setup Table

4-10 .
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Menu Operation — 2710 Operators
MENU SELECTIONS

FREE RUN: The sweep is free running without regard to trigger source. Other triggermodes are canceiled,
inciuding Single Swsep.

INTERNAL: This selection triggers the sweep with the demodulated signal from the instrument's detected video.
The demodulated signal is a by-product of the RF carrier at the RF INPUT.

EXTERNAL: This selection triggers the sweep with a signal applied to the External Trigger connector.
LINE: The sweep is triggered by a sample of the ac power line voltage.

TV LINE: This selection triggers the sweep with the demodulated signal detected from the TV RF carrier; only
the horizontal syncfrequency portion {about 15 kHz) of the detected signal is passed throughto the trigger circuit.

TV FIELD: This selection triggers the sweep with the demodulated signal from a TV carrier signal; only the vertical
sync portion of the signal is passed through to the triggering circuit.

SINGLE SWEEP is afrontpanel selection. When activated, SINGLE SWEEP, appears on the menu display next
1o the selected trigger source.

SWEEP MENU SELECTIONS

6

www.valuetronics.com

SWEEP RATE: This selection calls up a prompt to snter a new sweep rate value (time /div}) and terminate with
sither "A" for second, "B" for millisecond, or *C" for microsecond.

MANUAL SCAN: This selectionis an ON—OFF toggle. The crtbeam position is controfled by turning the LEVEL
control {small knob). No trigger is required.

BROADCAST (AM) VIDEO: ON - OFF toggle for the Video Monitor option, When activated, the Resolution
Bandwidth changes to 5 MHz, Sweep Rate to 5 us/Div, a vertical generator is invoked to generate TV Field, the
video filter and digital storage are deactivated. The display is a monitor forthe AMor FM modulated video signal.
When the MONITOR is switched off, the previous instrument setup is restored. The signal peak must be brought
to within 5 dB of the references level to produce a raster on the display,

SETUP TABLE: This selection invokes the sub-menu shown in Figure 4-4B.

MONITOR

0 VIDEO DETECT MODE: This is a BROADCAST or SATELLITE toggle. (SATELLITE not currently
available.)

1 SYNC POLARITY: This is a POSITIVE or NEGATIVE toggle.

2 VIDEO POLARITY: This is a POSITIVE or NEGATIVE toggle.
HORIZONTAL LINE TRIGGERING

3 CONTINUOUS: Each horizontal line is used as a trigger.

4 KNOB SELECTABLE: The FREQ/MARKERS control is used to select one line {6 through 1023). The
selected line number is displayed in the upper-right of the screen.

5 KEYPAD ENTERED LINE: The line entered using #6 below, is the trigger.
5 KEYPAD ENTRY: Invokes a prompt for entering a line number.

7 TV LINE STANDARD: Selects NTSC, PAL, or SECAM TV standard.

4-11



Menu Operation — 2710 Operators

Press {DSPL MENU ) to display the menu selections shown in Figure 4-5A.

response key DISPLAY MENU [] = example entry. ()= alternate entry.
vM 1 ENSEMBLE AVERAGING
AD 2 B, CMINUS A OFF {ON)
D 3 B,CMINUS A OFFSETTO  CTR {TOP)
AD | 4 ACQUISITION MODE PEAK] ({ MAXYMIN)
vM 5 TITLE MODE
AD 6 READOUT OFF {ON)
vM *7 DISPLAY SOURCE FM { AM, EXT)
vM **8 DISPLAY LINE off or current
D 9 MIN HOLD INWEM C OFF {ON)

;fégxgi? ?OMEE)EE%L;LAY NOTE: See facing page for menu Sek?dfof? .c.lgtails..

B

MENU KEY

Figure 4-5A. Display Storage Menu selections.

* This sub-menu s displayed when #7- DISPLAY SOURCE s selscted.

DISPLAY SCGURCE

t *AM DETECTOR
2 FM DETECTOR
3 EXTERNAL INPUT

-

MENU KEY

PREVIOUS MENU
RETURN TO DISPLAY

**This prompt is displayed when #8-DISPLAY LINE is selected.

DISPLAY LINE

ON/OFF

VALUE ENTRY

DISPLAY LINE TO MARKER
LIMIT DETECTOR

EN /I 0% R

-— = PREVIOUS MENU
MENUKEY = RETURN TO DISPLAY

The sub-menu "vM" for #1 - ENSEMBLE AVERAGING is shown on pages 16 and 17, for #5 - TITLE MODE on pages 18
and 18, and for #8 - DISPLAY LINE on pages 20 and 21.

4-12 .
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DISPLAY MENU SELECTIONS

1 ENSEMBLE AVERAGING FORDISPLAYS A, B, C: When selected, a sub-menu is displayed (see pages 4-14
& 4-15 for details). The selections provide routines for Ensemble Averaging "n" sweeps by partitioning the
screen into 512 segments and finding the numerical average of each segment over succesive sweeps.

2 [B, CIMINUS A: This selection is an On or Off toggle. In the ON state, values in the Saved A register are
subtracted from B or C and the difference is displayed. This difference waveform may be saved. A waveform
must be saved in A before a subtraction can occur. The "D" display is always the current display.

3 [B, CIMINUS A OFFSET TO: Top or center of screen. The results of menu selection #2 are ofiset either to
the top or the center of the screen. Normal positon is center screen so both positive and negative excursions
canbe observed. In some casesthe active (B & C) waveforms may be larger than the reference so the difference
could be off-screen. This is corrected by shifting the reference to the top of the screen.

4 ACQUISITION MODE: This selection toggies between MAX/MIN or PEAK acquisition modes, then retums to
the spectral display. Data is acquired on the next sweep. In MAX/MIN mode, 256 digital horizontal locations
acquire the maximum excursions and 256 the minimum excursions. This producesa512 point horizontal display,
showing both maximum and minimum values of the acquired event. PEAK mode is a 512 point display where
only the positive peak excursions of the event are acquired and displayed .

5 TITLE MODE: This selection calls up a sub-menu (see pages 4-16 & 4-17 for details). NOTE: This feature
not implemented in early 2710 instruments.

6 READOUT: This selection toggies the display readout ON or OFF.

7 DISPLAY SOURCE: This selection invokes a sub-menu for selecting demodulated AM or FM from the front
panel input signal or an external (EXT) video signal applied to J103 pin 1 on the rear panel as the vertical signal
source for the display. When selected, Display Source overrides any front panel source selections.

AM is the power-up Display Source selection, it is the choice for most spectral applications.

FM Display Source provides a means of measuring frequency diviation. In ZERO SPAN, the Hefer-
ence Level is the top of the screen. Deviation calibration is displaced vertically as foliows:

= 10 kHz/div
» 5 kHz/div
» 1 kHzAdiv
The 10 dB/ 5 dB/ 1dB/ control cycles through 10 kHz/div, 5 kHz/div, and 1 kHz/div.

EXT selects the rear panel External Video Input.

8 DISPLAY LINE: This horizontal line provides a reference for amplitude measurements.

] 4-13
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Menu Operation - 2710 Operators

DSPL MENU/ #1-ENSEMBLE AVERAGING/ choose selection. This inenu path invokes the following sub-menu,,

ENSEMBLE AVERAGING

] NOTE: See facing page for menu selecton details.

AD, ~Dp, or Sp INITIATE AVERAGING
TERMINATE AVERAGING
MAX

MEAN

MIN

MAX/MIN

NUMBER OF AVERAGES current] { 16 ] { CONT )

SAVE RESULTS INDISPLAY Cl (A B)

mwmwmwennnew
[ RN I TR S - R 46 I AL

= PREVIOUS MENU

-——
MENU KEY RETURN TO DISPLAY

Figure 4-5B. The Ensemble Averaging sub-menu of the Display Menu.

Ensemble Averaging requires the user to invoke this menu path, DISPLAY MENU/ #1-ENSEMBLE AVERAGING- choose
selection: The averaging provides an improved signal-to-noise ratio. The choice of acquisition mode { selection 3,4,5,0r 6)
is dependent upon the application {type of signal, noise, etc.). The averaging function includes acquiring digital values for the
vertical components, saving the values at horizontal data points, finding the numerical average over successive sweeps, and
stering the specified data in a register (bin) for display.

An *acquisition” occurs every 400 nanoseconds, and the input signal strength is measured and converted to a digital value
( Ato D conversion). Each acquisition or conversion is compared with the last (previous) and the maximum and minimum values
are retained. These values are refered to as Vertical units. The number of conversions that occur prior to a "save™ function
depends on the sweep rate.

A"save" function occurs when the sweep encounters the next Horizontal Data Point. At thistime, the Vertical values are saved
at that data point. This acquiring and saving continues to the end of the sweep.

When an acquisition mode is invoked, the specified Vertical values within each of the saved data points are acted on by a
mathematical routine over successive sweeps and the result is stored in the selected display register.

4-14 )
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ENSEMBLE AVERAGING OPTIONS - MENU SELECTIONS (Figure 4-5B)

1 INITIATE AVERAGING: This selection starts the ensemble routine unless the register chosen in #8 contains
a saved waveform. If the selected register contains a waveform, a WARNING message is displayed. Screen
prompts provide directions to override the saved display, abort the command, or select another register.

5>  TERMINATE AVERAGING: This selection stops the averaging process, saves the average in the selected
register and returns to the display.

3 MAX: Maximum positive excursions within each bin are averaged with previous sweeps and saved.

4 MEAN: Mean values within each bin are averaged with previous sweeps and saved.

5  MIN: Minimum values within each bin are averaged with previous sweeps and saved.

6 MAX/MIN: The maximum values within each bin are averaged with previous sweeps and saved, and the
minimum values within each bin is averaged with previous sweeps and saved. The display is the veclors
produced by alternating from the maximum to minimum values in each bin in turn.

7  NUMBER OF AVERAGES: Current number is displayed. When selected, a prompt asks for a new valus, Enter
value (defaultis 16, maximum is 1024), Terminate by pressing the "A” pushbutton. For continuous averaging
press "C". Inthe continuous averaging mode the significance ofthe previous value for each point decreases with

time.

8 SAVE RESULTS IN DISPLAY (A, B, or C): This selection will toggle between registers. At the completion of
a #7 - NUMBER OF AVERAGES function. The result is saved in the selected register.

| 4-15
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DISPL MENUY #5-TITLE MODE/ choose selection, This menu path invokes the following sub-menu.

i NOTE: See facing page for menu selection detail

TITLE MODE
8 1 TITLE MODE OFF {ON)
*Dp 2 TITLE MOBE EDIT WFM D
8 3 PLOTLABELING OFF {ON)

Sp 4 PLOT LABELING EDIT

-

MENU KEY

PREVIOUS MENU
RETURN TO DISPLAY

Figure 4-5C. Title Mode sub-menu of the Display Menu.

4-16 .
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TITLE MODE — MENU SELECTIONS (Figure 4-5C)
There are two titie modes: TITLE MODE EDIT (for the display) and ON SCREEN INFO EDIT (for waveform anotation).

1 TITLE MODE: This selection toggles TITLE MODE on or off. When TITLE MODE is enabled, readout
information is pushed one line down the screen, but the waveform display remains fixed.

2 TITLE MODE EDIT: This selection causes an instruction set to be displayed. An editing session can than be
enabled by pressing "A". Pressing "A” again ends the edit session without saving the title. ("A” toggles the litle
and/or cursor on and off.) However, TITLE MODE EDIT can be exited only after pressing *8*, "C", or"D". When
the editing session is enabled, a cursor appears approximately two lines down from the menu title. The cursor
is positioned horizontally with the MKR front-panel arrows. Characters and numbers for the title are selected by
rotating the FREQ/MARKERS control. Numbers can also be selected with the front-panel keypad. A character
selected via the keypad is automatically entered as it is selected, and a character selected via the FREQY/
MARKERS control is entered by moving the curser to another position. One line of title information, limited to
31 characters may be entered. I multipule registers (waveforms) are active at the same time, the title is
associated with the highest order register at the time of its creation. Also, if multiple registers with different titles
are displayed simultaneously, the title associated with the highest order register wili be dispiayed {"D" over "C",
"B", and "A" etc.) The printing (hard copy) program moves the Title information outside the plot window. The
editing session is finafized and stored by pressing "B". An editing session is aborted without saving the recently
entered characters by pressing "D". A previously existing title can be deleted by pressing "C".

3 PLOT LABELING: This selection toggles PLOT LABELING information on or off.

4  PLOT LABELING EDIT: This selection is identical to the TITLE MODE EDIT (selection #2), except that a tull
screen is made available for labeling waveforms (a blank page if no text has prevously been written on the
screen), and "A" toggles between the editing session and the instruction set. This selection is used for writing
in the waveform display area {signal annotation). The cursor is positioned vertically with the REF LEVEL front-
panel arrows, and horizontaily with the MKR front-panel arrows, Character entry is the same as it is for TITLE
MODE EDIT. All currently displayed waveforms (active and/or stored) are displayed on the (superimposed) on
the blank page. Information written on screen can be viewed only when the edit page is called up, and will be
plotted with whatever registers are being currently displayed. The printing program will maintain the on screen
relationship between the information and the waveform.
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DISPL MENU/ #8-DISPLAY LINE/ choose selection. This menu path invokss the following sub-menu.

DISPLAY LINE
NOTE: See facing page for menu selection details.

D |1 ONOFF
"Dp | 2 VALUEENTRY

3 DISPLAY LINE TO MARKER

4 LIMITDETECTOR

. = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 4-5D. Display Line sub-menu of the Display Menu.

4-18
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DISPLAY LINE — MENU SELECTIONS (Figure 4-5D)

1 ON/OFF: This selection toggles between Display Line On and Display Line Off, then returns to the spectral
display. When the display fine is enabled {(ON), a horizontal line is displayed according 1o the current setting.
This horizontal line provides a reference for amplitude measurements.

2 VALUE ENTRY: When the Display Line is enabled (ON), this selection calls up a prompt to enter a new value.

3 DISPLAY LINE TO MARKER: When selected, this menuturns on the Display Line and places it at the marker
level, and displays the current setting. I Delta Markers are enabled when the selection is made, the Display Line
is placed at the position of the primary marker. If the marker is not enabled when the selection is made, the
message "MARKERS ARE OFF".

4  LIMIT DETECTOR: This selection cycles through OVER {SET THE DISPLAY LINE TO THE UPPER LIMIT),
UNDER (SET THE DISPLAY LINE 7O THE LOWER LIMIT), OVER-UNDER (SET THE DISPLAY LINETO THE
UPPER LIMIT, SET THE THRESHOLD TO THE LOWER LIMIT), and OFF,
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Press \ APPL MENU } to display the menu selections shown in Figure 4-8A.

response key APPLICATIONS MENU [ 1=example entry, () = alternate entry.

D 0 BANDWIDTHMODE @&  current [ -6HZ BW }
D 1 CARRIERTONOISE @&  current [ 4.2 MHz)

AD 2 NOISE NORM'D @ current [ 1THZ BW
vM 3 SIGNAL SEARCH MENU

viM 9 SETUP TABLE

MENU KEY

PREVIOUS MENU
RETURN TO DISPLAY

—

Figure 4-6A. Applications menu selections.

APPL MENU/ #3-SIGNAL SEARCH MENU/ choose selection and enter new value, This menu path invokes the sub-menu

shown in Figure 4-6B.

SIGNAL SEARCH MENU

0 BEGIN FREQ

1 END FREQ

2 START TEST

3 DISPLAY RESULTS

DESTINATION DEVICE CENT

<— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 4-6B. Setup table sub-menu for Applications Menu.

APPL MENLUY #9-SETUP TABLE/ choose selection and enter new value. This menu path invokes the sub-menu shown in

Figure 4-8C.
APPLICATIONS MENU - SETUP TABLE
Sp 0 DB DOWN FOR BW MODE current | -6DBC |
Sp 1 NORM BW FOR C/N current [ 4.2MHZBW ]
Sp 2 NOISE NORM'D BW current [1HZBW |
-— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY
Figure 4-6C. Setup table sub-menu for Applications Menu.
4-20 REVISED FEBRUARY, 1990
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APPLICATIONS MENU SELECTIONS

0 BANDWIDTH MODE: Selects an operational routine that measures the bandwidth (pre-defined in the Setup
table) of a signal that is at center screen and above the threshold level. The FREQVMARKERS knab is desig-
nated as the centar frequency contro! so signals to be measured can be tuned to center screen. The bandwidth
is measured and the read out is updated at the end of each sweep.

1  CARRIER-TO-NOISE: When selected, this routine performs a center measure for the signal nearest center
screen, then turns Delta markers on. At this time, the fixed and active markers will appear at the center peak
of the signal being measured. Use the FREQ/MARKERS control to move the active marker 30 times the
Resolution Bandwidth to the right of the fixed marker. The routine will calculate the carrier-to-noise ratio after
several sweeps, hormalized to the bandwidth specified in the setup table. Readout is preceded with "C/N” to
denote carrier-to-noise.

i MARKERS are activated prior to entering this mode. The routine will perform its operation on the signal nearest
the marker.

2  NOISE NORM'D (dB/Hz): When this is selected, the absolute noise level per user selected bandwidth, atthe
marker position, is computed and the read out is updated at the end of each sweep.

3 SIGNAL SEARCH MENU

0 BEGIN FREQ: This selection allows entry of the start (lower limit) frequency for the signal search routine. The
frequency vaiue is updated to that entered after entry is finished.

1 ENDEREQ: This selection allows entry of the stop {upper fimit} frequency for the signal search routine. The frequency
value is updated to that entered after entry is finished

2 STARTTEST: This selection starts the signal search routine. Whilethe Signal Search routine is in progress,
the message "SIGNAL SEARCH IN PROCESS” is displayed. Gurrentinstrument setlings are used, except
that the D register is enabled it only saved displays are present (curent settings for waveform D are used),
TUNING INCREMENT is set to AUTO, FREE RUN TRIGGERING is enabled, CENTER/START FRE-
QUENCY is set to CENTER, and FREQUENCY OFFSET is disabled but all reported frequencies reflect that
offset. The routine is terminated and the message "SEARCH TERMINATED, MAX SIGNALS"is displayed
if the number of signals found exceeds 50.

9  DISPLAY RESULTS: This selection is used in conjunction with the DESTINATION DEVICE to display a
report of the signals found in the last search routine excecuted. The DESTINATION DEVICE is selected
via UTIL MENU/#A/ME2/40.

When the selected DESTINATION DEVICE is the crt, the report will contain the signal frequency, the center
frequency set when the signal was found and the signal amplitude.

When the selected DESTINATION DEVICE is a port, the report will contain the signal frequency, the center
frequency set when the signal was found, the signal amplitude, and some additional information.

9 SETUP TABLE

0 dBDOWN FOR BW MODE: When selected, a prompt allows the user to enter bandwidth reference points
for the BANDWIDTH MODE measurement routine.

1  NORMALIZED BW FOR C/N: When selected, a prompt aliows the user to enter the desired normalized
bandwidth for the CARRIER-TO-NOISE measurement routine.

2 NOISE NORM'D BW: This selection calls up aprompt forthe userto enter the desired normalized bandwidth
for the NOISE NORM'D measurement routine.

. . 4-21
www.valuetronics.com



Menu Operation — 2710 Operators

Press (DET/GEN/ to display the menu selections shown in Figure 4-7.

response key DETECTOR/GENERATOR MENU

NOTE: See facing page for menu seleclion details

ADd 0 OFF

ADd 1 AM DETECTOR

~Dd 2 FM DETECTOR

ADd 3 AM AND FM DETECTOR

PREVIOUS MENU
RETURN TO DISPLAY

-——

MENU KEY

Figure 4-7. Detector- Generator menu display.
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DETECTOR/GENERATOR  MENU SELECTIONS

0 OFF: This selection disables any selectad detector.

1 AM Detector: Enables the AM Detector and sels the outer knob of the LEVEL conircl to its receiver volume
function.

5  FM Detector: Enables the FM Detector and sets the outer knob of the LEVEL control to its receiver volume
function.

3 AMand FM: Enables both detectors simultaneously.

i 4-23
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Prass | UTIL MENU )1o display the menu selections shown in Figure 4-8A.

response key

AD

vM
VM
vM
vM
vM
vM

vM

UTILITY MENU

0 INITIALIZE INSTRUMENT SETTINGS
1 STORED SETTINGS

2 KEYPAD ENTERED SETTINGS

3 NORMALIZATIONS

4 SYSTEM CONFIGURATION

5 INSTR DIAGNOSTICS/ADJUSTMENTS
6 SCREEN PLOT

8 MORE

-—

MENU KEY

PREVIOUS MENU
RETURN TO DISPLAY

[]1=example entry. {) = alternate entry.

{ user sel or factory )
{ optionally operative )

| S
Ij NOTE: See facing page for menu selection details.

Figure 4-8A. Utility menu.

4-24 -
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UTIL MENU SELECTIONS

0 INITIALIZE INSTRSETTINGS: This selection resets the Instrument settings. The configuration is determined
by the settings entered in:

» UTIL MENU/ #1- STORED SETTING/ #2 USER DEFINED POWER-UP

 Or, if sub-menu selaction #2 is empty, then selection #1- FACTORY DEFAULT POWER-UP settings are used.

1 STORED SETTINGS: Invokes a sub-menu {Figure 4-8B) that lists Last Power- Down, Factory Default Power-
Up, User Defined Power- Up, and up io seven User Selected setups.

2  KEYPADENTEREDSETTINGS: Invokes a sub-manu {Figure 4-8C) which allows the userto directly enterbasic
operational parameters and functions.

3 NORMALIZATIONS: Invokes a sub-menu of routines for setting measuremst parameters to an internal
reference to ensure performance in accord with specifications. Selections, #0-ALL PARAMETERS, #1-
FREQUENCY ONLY, and #2-AMPLITUDE ONLY, are operator choices. When normalizations are invoked, the
microprocessor performs amplitude measurements, frequency measurements, or both; determines the amount
of correction necessary for a calibrated display; and stores those values for use when needed.

4 SYSTEM CONFIGURATION: Invokes asub-menu that shows the Communication Port (it installed), allows the
userto set the Screen Plot Configurations, Printer Configuration, Instrumant Configuration, and Real-Time Clock
(if installed), provides protection for Stored Settings, and shows Installed Options (including the Firmware
version). :

5 INSTRUMENT DIAGNOSTICS/ADJUSTMENTS: When selected, a sub-menu is calfled up that lists additional
sub-menus with routines for conducting diagnostic tests, performing internal adjustments to re-calibrate the
instrument, and normalizing the instruments measurement parameters. The diagnositics tests and adjustment
procedures are for use by service personnel only. Operators may use this submenu to perform reference
normalizations only via UTIL MENU/#S/#541/#0, UTIL MENU #5/#5/#14#1, and UTIL MENU/RSHS/R1/42.

8 SCREEN PLOT: (Optional Centronics?® Interface required.) This selection executes a plot of a display on an
external plotter.

9  MOBRE: Calls up a sub-menu for printing readouts.

¥ . 4-25
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UTIL MENU/ #1-STORED SETTINGS/ choose option. This menu path invokes the foliowing sub-menu.

response Key

AD
D
Sp, M8
Sp, M8

STORED SETTINGS []=example entry.

LAST POWER-DOWN

FACTORY DEFAULT POWER-UP
USER DEFINED POWER-UP
user selected settings [ 50 MHZ 23DBM 100MHZ/]
user selected settings
user selected settings
user selected settings
user selected settings
user selected settings
user selected seftings

Wo~NBOO WO w0

NOTE: See facing page for menu selection details.

PREVIOUS MENU
RETURN TO DISPLAY

-~

MENU KEY

Figure 4-8B. Stored Settings sub-menu.

UTIL MENU/ #2-KEYPAD ENTERED SETTINGS/ choose selection.

response key

KEYPAD ENTERED SETTINGS [ 1= example entry. {) = alternate entry.
0 FREQUENCY current [ 350MHZ ]
1 REFERENCE LEVEL current { 10DBX]
2 SPAN/DIV current [ 150KHZ ]
3 RF ATTENUATUION current [ 10DB ) (AUTO)
4 RESOLUTION BW current [ B00KHZ } {AUTO)
5 VIDEO FILTER off current [ BHZ ] {AUTO)
6 VERTICAL SCALE current [ 5DB/DIV S0UV/DIV ]
7 SWEEP RATE current [ 20MS/DIV ]
«— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 4-8C. Keyboard Entered Settings sub-menu.
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#1- STORED SETTINGS SUB-MENU SELECTIONS

0 LAST POWER-DOWN: This selection resets instrument settings to those that existed when power was last
interrupted or switched off.

1 FACTORY DEFAULT POWER-UP: This selection resets the instrument seftings to factory default.

2 USER DEFINED POWER-UP: This selection resets the instrument to user designated settings. At power-up,
the message WAITING FOR USER DEFINED POWERUP is displayed until the display defaults to the user-
defined settings.

3-8  User Selected Setups: The current instrument setup or a "saved” waveform (saved display register) plus
its setups can be stored, recalled, or deleted in any of these selections. An on-screen prompt provides the four
choices: STORE the current instrument settings or a saved waveform plus its instrument settings. RECALL the
Selected Setup and waveform to the display. DELETE removes the contents of the selection, ABORT returns
to the STORED SETTINGS sub-menu.

#2-KEYBOARD ENTERED SETTINGS

0 FREQUENCY: Displays current setting. This selection calls up a prompt to enter a new value and terminate
with units key.

1 REFERENCE LEVEL: Displays current setting. This selection calis up a prompt to enter new value and
tarminate with units key.

2 SPAN/DIV: Displays current setting. This selection calls up a prompt to enter a new vaiue and terminate with
the units key.

3 RF ATTENUATION: This selection toggles between AUTO and FIXED. In AUTO, attenuation is varied to
maintain a-30 dBm lavel at the mixer input, or the leve! INPUT MENU/ #4-1st MIXER INPUT LEVEL. In FIXED,
a prompt appears and the user can set attenuation values from 0 to 50 in 2 dB steps. This value remains fixed
regardiess of reference level setting and will limit the range of reference levels available.

4 RESOLUTION BANDWIDTH: Displays current setting. Switches to sub-menu when pressed, to aliow the user
to enter new value or Auto mode. In Auto, the bandwidth is a function of the Spar/Div and Sweep Time.

5  VIDEO FILTER: When KEYBOARD ENTERED SETTINGS sub-menu is displayaed, the state of this selection
{AUTO, current FIXED value, or OFF) is also displayed. When #5 Is selected, a sub-menu aliows the userto
select AUTO or FIXED. AUTO provides a filter that is 1/100th of the selected resolution bandwidih. FIXED
provides for fiiter selection from 3Hz to 300 kHz in a 1, 3 sequence. To turn OFF the Video Filter, press the front
panel VIDEO FLTR pushbution.

5 VERTICAL SCALE: Displays current scale factor valug, This selection calls up a sub-menu listing the Log {1
dB/Div, 5 dB/Div and 10dB/Div ) or Linearoptions. When Linear mode is selected a prompt asks forthe new value.

7 SWEEP RATE: Displays current rate. This selection calis up a prompt to enter new sweep rate value (1-2-5-
sequence) and terminate with a units selection.
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UTIL MENU/ #3-NORMALIZATIONS/ choose option. This menu path invokes the following sub-menu. '

response key

D
D
AD

NORMALIZATIONS

0 ALL PARAMETERS
1 FREQUENCY ONLY
2 AMPLITUDE ONLY

FREQ NOT DONE, NRMLZD VALUES USED

REF NOT DONE, DEFLT VALUES USED

AMP NOT DONE, NRMLZD VALUES USED
NORMALIZATION SUGGESTED

PREVIOUS MENU
RETURN TO DISPLAY

il

MENU KEY

[ }= example entry.

1 NOTE: See facing page for menu selection details

Figure 4-8D. Normalizations sub-menu.
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#3-NORMALIZATIONS SUB-MENU SELECTIONS

0 ALL PARAMETERS: When ALL PARAMETERS (sslection #0) is selected, the microprocessor performs both
frequency and amplitude measurements; determinesthe amount of correction necessary for a calibrated display;
and stores those values for use when needed.

1 FREQUENCY ONLY: When FREQUENCY ONLY (selection #1) is selected, the microprocessor performs
frequency measurements; determines the amount of correction necessary for a calibrated frequency display;
and storas those values for use when neaded.

5 AMPLITUDE ONLY: When AMPLITUDE ONLY (selection #2) is selected, the microprocessor performs
amplitude measurements; determines the amount of correction necessary fora calibrated amplitude display; and
stores those values for use when needed.

Performing frequency and amplitude normalizations improves the accuracy ofthe Spectrum Analyzer. Howaever,
that does not ensure optimum performance accuracy (according to specifications) it any of the reference
normalizations have not been done. To aftain optimum accuracy, frequency and amplitude normadizations
should be performed after reference normalizations have been performed. Also, frequency and ampiitude
normalizations should be performed each time reference normalizations are performed. If external references
are not readily available, perform the frequency and amplitude normalizations to improve accuracy.
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UTIL MENLU/ #4-SYSTEM CONFIGURATION/ choose selection.

response key SYSTEM CONFIGURATION

vM 0 COMMUNICATION PORT CONFIG
vM 1 SCREEN PLOT CONFIGURATION
vM 2 PRINTER CONFIGURATION
vM 3 INSTRUMENT CONFIGURATION
vM 4 REAL-TIME CLOCK SETUP
vM 5 STORED SETTINGS PROTECT ONY (OFF)
vM 8 FILE SYSTEM DIRECTORY
Sp 7 PROTECT FiLE
vM 9 INSTALLED OPTIONS DISPLAY

- = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 4-8E. System Configuration sub-menu,

4-30
www.valuetronics.com



Menu Operation - 2710 Operators

UTIL MENU/ #4-SYSTEM CONFIGURATION

0 COMMUNICATION PORT CONFIG: This sslection invokes a sub-menu that shows the communications port
configuration.

1  SCREEN PLOT CONFIGURATION: This selaction invokes a sub-menu that permits selection of a Communi-
cations Port and Plotter Language.

2 PRINTER CONFIGURATION: This selection invokes a sub-menu that permits selection of the Printer Device
{CRT or Centronics Interface).

3 INSTRUMENT CONFIGURATION: When selected, the following sub-menu is displayed:

0 AUDIO ALERT LEVEL: Permits setting of the audio aler level to Low, High, CW, or Off.

1 MINIMUM SIGNAL SIZE: Factory default is 20 vertical-digital-storage units. A signal difference less than
the set value will not be recognized during a "next left" or “next right” operation.

2  WAVEFORM OUTPUT FORMAT: This key toggles between ASCI! and bin (binary).

3  WAVEFORM TO PRINTER: This selection sends waveform data (ASCli or binary as selected via UTIL
MENU/#4#3#3) to the printer port.

4 PHASELOCK: This selection alfows the user to enable and disable phaselock (it toggles between AUTO
and OFF),

5 FREQUENCY CORRECTIONS: This selection allows the user to enable and disable Frequency
Corrections (it toggles between ON and OFF}).

6 SPECTRALDISPLAYINMENUS: This selectionaliowsthe userto enable and disable the Spectral Display
while a menu is displayed (it toggies between ON and OFF}.

7 SWEEPHOLDOFF: This selection toggles between normal and short Sweep Holdoff. Short Sweep Holdoft
yields faster display refresh times. However, most end-of-sweep processing such as frequency corrections
are suspended.

4 REAL TIME CLOCK: This selection invokes a sub-menu that allows the user to set the Real Time Clock.

5 STORED SETTINGS PROTECT: This selection allows the user to effect or remove protection from erasure for
Stored Settings.

6 FILE SYSTEM DIRECTORY: This selection invokes a sub-menu that lists a directory of the file system {FiD
is the file number),

7 PROTECT FILE: This selection allows the user to protect or remove protection from file. File protection is
removed by initiating protection for a file that is already protected.

9 INSTALLED OPTIONS: Thisselection invokes a sub-menu that shows Instailed Options and firmware version.
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UTIL MENU/ #5-INSTR DIAGNOSTICS-ADJUSTMENTS/ choose selection.

:[ NOTE: See facing page for menu selection detalis.|

raspense key INSTR DIAGNOSTICS/ADJUSTMENTS

vM 0 DIAGNOSTICS

vM 1 EXTENDED DIAGNOSTICS

vM 2 MANUAL ADJUSTMENTS

vM 3 DEBUG MENU

vM 4 INTERNAL PARAMETERS

vM 5 SERVICE NCRMALIZATIONS

vM & DIGITAL OPTIONS DIAGNOSTICS

«— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 4-8F. Instrument Diagnostics/Adjustments sub-menu.

UTIL MENU/ #5-INSTR DIAGNOSTICS & ADJUSTMENTS/ #5-SERVICE NORMALIZATIONS/ choose selection.

response Key SERVICE NORMALIZATIONS

vM 0 FREQUENCY NORMALIZATIONS
vM 1 BEFERENCE NORMALIZATIONS
vM 2 AMPLITUDE NORMALIZATIONS
vM 3 NORMALIZATION VALUES

R 4 PRINT ALL NORM VALUES

S 5 NORM DEBUG TO PRINTER

= PREVIOUS MENU

-—
MENU KEY RETURN TO DISPLAY
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UTIL MENU #5-INSTRUMENT DIAGNOSTICS/ADJUSTMENTS

With the exception of reference normalizations, this menu is meant to be used by servicing personnel and for in-house
diagnostics and calibration.

5 SERVICE NORMALIZATIONS: Even though this menu is meant to be used by servicing personnel and for in-house
diagnostics and calibration, it may be used by operators to perform reference normalizations. For that reason, only
reference normalizations are discussed. Frequency and amplitude normalizations can be readily performed vig UTIL
MENU/#3/#0 or individually via UTIL MENU/#3/#1 and UTIL MENU/#3/#2 respectively. When selected a sub-menu
that includes item #1 below is displayed:

1 REFERENCE NORMALIZATIONS: When selected, it invokes a sub-menu that lisis three reference parameters:
Gain Step Reference, Internal Reference Frequency, and Internal Reference Amplitude. This selection is used
1o normalize the internal Reference Gain Step with respect to a known external step attenuator, the frequency of
the internal Reference Frequency with respect to an external standard frequency reference, and the internal Ref-
erence Amplitude with respect to an external amplitude reference.
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RESETS

INTRODUCTION

The settings of the 2710 Spectrum analyzer can be reset in
many ways. Some of instrument settings are always reset,
while others are never reset, and still others are reset during
certain reset cycles only, This document includes a descrip-
tion of which settings are in each category, and when each
category of settings are reset.

TERMS USED IN THIS SECTION

s RESET — Torestore a setting to a previous state.
For example, this is what happens to the center
frequency when power is interrupted. The center
frequency setting is RESET.

o RESET CATEGORY - Each setting belongs to
one RESET CATEGORY. For example, Center
Frequency belongs to the Resettable settings cate-
gory. See Reset Categories in this section.

¢ RESET CYCLE — An operation which causes one
of the reset categories to be operated upon.

¢ RETAIN —Theopposite of RESET. A settingis RE-
TAINED for a particular RESET CYCLE if its value
canbe set to any aliowable value and remains atthat
value after the RESET CYCLE completes.

RESET CYCLES

The following sections describe each of the Raset Cycles
possible in the Spectrum Analyzer.

+ POWER DOWN/UP Cycle — This cycle is invoked
by powering the instrument down and back up again.

s  [INITIALIZE INSTRUMENTSETTINGS Cycle —This
cycle is invoked via UTIL MENU/C.

¢ RECALLLASTPOWER DOWN Cycle -—This cycle
is invoked via UTIL MENUA#1/#0.

s RECALL FACTORY DEFAULT POWER-UP Cycle
~ This cycle is invoked via UTIL MENU/#1/#1.

& RECALL USER DEFINED POWER-UP Cycle —
This cycle is invoked via UTIL MENU/A#/#1/#2/A.

4-34 .
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¢ RECALL NUMBERED SETTINGS Cycle — This
cydle is invoked via UTIL MENU/#1/#3-9/A.

» POWER-UP DIAG AND REBOQOT Cycle — This
eycle is invoked via UTIL MENU/#5/20/4#9.

RESET CATEGORIES

There are several distinct reset categories in the Spectrum
Analyzer, viz:

Non-Resettable Settings
Non-resetiable settings are not reset by any reset cycle. The
settings in this class can only be changed by manuaty setting
sach 1o its desired value. Settings in this category are:

& Saved Waveforms

e R5232 Configuration (RS232 option only)

# Centronics Configuration {(Centronics option only)

+  Plot Configuration, including Coamm Port, Plot Lan-
guage, and Plot Speed (Plotter Option only).

e Real Time Clock Configuration (Current Time and
Date is retained in the clock hardware, if present.)

s Audio Alert Level
# Settings Protect Mode

# Signal Search Parameters

Mode-Helated Settings — These are settings which are reset
for some reseat cycies and retained for others. The Mode-
Related settings are reset as follows:

e During a INITIALIZE INSTRUMENT SETTINGS
cycle, resetto the values retained at the last physical
power down.

During a POWER DOWN/UP cycle, reset to the
values retained at the last physical power down,



unless a User-Defined Power-up exists. In that
case, reset to those stores in the User-Defined
Power-up setting.

A POWER-UP DIAG AND REBOOT cycle resets
these the same as a POWER DOWN/UP cycle, but
instead of the values resetting to those retained at
the last physical power down, they reset as if a
physical power down had just occurred.

During all other cycles, do not reset.

UTIL MENU ltems

¢  Spectral Display in Menus

MKR/FREQ MENU ltems

+  Freguency Reference Mode (CENTER/START)
# Counter Resolution

e Frequency Tuning Mode (AUTO and TABU-
LAR only, others revert to AUTO)

»  Entered Frequency Tuning Increment
¢  Tabular Tuning Table

*  On-screen Signal Threshold

# Freguency Offset

»  Frequency Offset Mode (ON/OFF)

INPUT MENU ltems

s input Impedance

¢ Reference Level Units

s External Gain/Attenuation

#  External Gain/Attenuation Mode {ON/OFF)
¢ dBuV/M Measurement Distance

& dBuV/M Antenna Table

s dBuV/M Target Waveform

www.valuetronics.com
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SWP/TRIG MENU ltems

s Video Monitor Mode (BROADCAST/SATEL-
LITE)

* Video Monitor Sync Polarity
¢ Video Monitor Video Polarity

s Video Line Triggering Mode (CONTINUOQUS/

KNOB/ENTERED)
e Videoline Triggering Standard (NTSC/SECAM/
PAL/CPEN)
DSPL MENU ltems

& Ensemble Averaging Deslination Waveform
s Ensemble Averaging Mode

s  Ensemble Averaging Number-of-sweeps

s B,C Minus A Offset Mode

e Display Acquisition Mode (PEAK/MAX-MIN)

s Digplay Line Value

APPL MENU ltems
s Bandwidth Display dBc Value
e Carrier-to-noise Reference Bandwidth

# Noise Normalized Display Reference Band-
width

Resetable Settings

Resettable settings are those which are reset during ANY
reset cycle. Any setting not covered by the previous catego-
ries are RESETTABLE. Resets occour as follows:

e ' During POWER DOWN/UP, INITIALIZE INSTRU-
MENT SETTINGS, and POWER-UP DIAG AND
REBOOT cycles, reset to user-defined power-up (if
it exists). Otherwise, reset to default values.

# During RECALL LAST POWER DOWN cycle, reset
to last power-down settings.
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# During RECALL FACTORY DEFAULT POWER-
UP, reset to the tactory default settings.

¢ During RECALL USER DEFINED POWER-UP and
RECALL NUMBERED SETTINGS cycles, reset 1o
the specified settings storage register.

NORMALIZATION VALUES

The normalization values are modified by executing some or
all of the normalizations. These values are only lost if certain
NVRAM failures occur. The values being used by the instru-
ment may be set to default vaiues via the service normaliza-
tion menus {UTIL MENU/#54#54#1 & #2). The actual (most
recently passed) normalization values are always restored
during the POWER DOWN/UP and the POWER-UP DIAG
AND REBQOT cycles. The other cycles do not affect the
normalization values.

INITIALIZED/CORRUPTED NVRAM

An occasion may arise where some or all of NVRAM is
corrupted either intentionally, or by a hardware failure, The
result of this corruption is that any ona of the fore-mentioned
reset cycles may require the information deleted from NVRAM,
which wouid cause the reset cycletofail. Inthiscase, thereset
action does not occur, and the previous settings are retained.
For example, if a user-defined power-up has been defined,
butthat partof NVRAM is now corrupted, the POWER DOWN/
UP cycle cannot recall the user-defined power-up, and acls as
if the user-defined power-up setlings never existed.
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OPERATIONAL CHECK

The Power-up sequence for this instrument includes:

* Automatic selection of user-defined power-up settings.

& After the warm-up period, Normalization routines must
be invoked fo set measurement parameters, including

frequency and amplitude, fo an internal standard to en-
sure performance according to specifications.

Power-up Procedure

+ Connect the Spectrum Analyzer power cord to an appro-
priate power source {see Section 2, Power Require-

ments).

# Push the frontpanel POWER switch ON.

* The instrument will configure itself to a set of User
Defined Power-up settings. (This feature is not included

with some ofthe early 2710units.} i this set is empty {not
defined) the instrument will configure itself o a se! of
Factory Default Power-up settings.

To enter or change User Defined Power-Up settings, set
the instrument in the desired state and foliow this menu
path:

UTIL. MENU/ #1-STORED SETTINGS/ #2-USER DE-
FINED POWER-UP/ press "B" (store)

¢ If the Factory Default Power-up settings are selected
through default orviathe menu, the instrument's configu-

ration wili be as foliows:

www.valuetronics.com

Span/Div = MAX SPAN
Center Frequency = 900 MHz
Center Frequency Carrections = ON

Signal Tracking = OFF
Resolution Bandwidth = AUTO (& MHz)
Sweep Time = AUTO {10 msec/div)
Tune increment = AUTO
Triggering = FREE RUN
Reference level = +20
Reference Lavel Units =dBm

Input Impedance =500
Preamplifier = OFF

Minimum RF Attenuation =0dB

First Mixer input Level = -30 dBm

RF Attenuation = AUTO (50 dB)
External Attenuation = OFF (0}
Vertical Display Mode = log

Vertical Scale = 10 dB/div
Video Filter = OFF

Display Register = D

Max Hold = QFF

Max/Min mode = ON

Video Sync = Positive

Video Polarity = Negative
Markers « OFF

Graticule lHlumination = OFF

To seiect the Factory Default Power-up settings, follow
this menu path:

UTIL MENU/ #1 STORED SETTINGS/ #1-FACTORY
DEFAULT POWER-UP/ returns to display

At this point in the power-up sequence, as the Spectrum
Analyzer continuas to warm-up, frequency and amp-

ftude measurement parameiers have not been norm-
alized (set to the internal reference). The instrument is
operational but is in an uncalibrated condition, and the
decision to use it in this condition is discretionary. Thein-
strument is useable for non-critical measurements.
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& When the power-up routine is finished, the Freguency
and Amplitude measurement parameters will have to be

set to the internal reference (UTIL MENU/#3 NORMALI-
ZATIONS/#0 ALL PARAMETERS) to bring the instru-
ment's measurement performance within the speci-
fications listed in Section 2.

Instrument Use
Most of the instrument's features, with examples of how to

select them using the menus, and how to use them for basic
measurements are described In Section 6.

Menu Selections

The menus and sub-menus are described in detail in Section
4,
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inthis manual, a Menu Pathis an abbreviated set of instruc-
tions for invoking setup or operational choices within a
menu or sub-menu,

This is an example of a menu path where the main menu
selection invokes a sub-menu that contains operational
choices.

main menu selection numberaction
v vV v
UTIL MENU/ #3-NORMALIZATION/ choose one

choices in sub-menu
v

#0-ALL PARAMETERS

#1- FREQUENCY ONLY

#2- AMPLITUDE ONLY

To normalize all parameters, using the example menu path:

» Press the front panel UTH. MENU pushbution. The Utility
Menu selections wiil be displayed.

® The "/ indicates "next step”.

# Press frontpanel keypad #3 to choose thea NORMALIZA-
TION selection of the displayed menu. A sub-menu re-

places the first menu of selections as the display.

® The "next step” is to choose the desired entry. In this
case, press keypad #0 and the instruments microprocessor

will conduct routines that normalize all parameters with
respect to the internat reference,
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FEATURES, OPERATION, AND MEASUREMENTS

This section describes the instrument's operating features, how to select them, and how they are applied in basic

measurements.

FEATURES

Installed Options and Firmware Version
To tind this information, follow this menu path.

UTIL MENU/#4-SYSTEM CONFIGURATION/#9-IN-
STALLED OPTIONS DISPLAY/ read information

The firmware version number is useful when requesting
sarvice or operational information,

Audio Alert Volume
Volume is a Menu selection, Follow this menu path.

UTIL MENU/#4-SYSTEM CONFIGURATION/#3-AUDIO
ALERT LEVEL/ toggle - OFF, LOW, HIGH, CW

Warning and Error Messages

Two types of status messages inform the operator when
aither an operational error or ahardware failure exists. Warn-
ing messages, such as "OUT OF RANGE"tellthe operatorthe
instrument parameter is at a stop or limit. Error messages,
such as "300 Hz FILTER NOT INSTALLED" tell the operator
that the instrument cannot perform the requested measure-
ment or operation. Both status messages printouton the crt
screen and produce an audible beep from the speaker.

Intensity Level

Adjust the front panel INTENSITY control to set the display
brightness for clear viewing but below marker blooming or
defocusing.

Trace Alignment

Three rear panel screwdriver adjustments and a checker-
board display provide for trace alignment. The checker-board
display is a menu selection.

UTIL MENU/ #5-INSTRUMENT DIAGNOSTICS-ADJUST-
MENTSH#2-MANUAL ADJUSTMENTS#2-MANUAL  AD-
JUSTMENTS/#2-DISPLAY STORAGE CAL.
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Adjust TRACE ROT — checkerboard tilt at center = graticule
horizontal centerline.

Adjust VERT POS —checkerboard top line = graticule topline.

Adiust HORIZ POS - checkerboard vertical centeriine =
graticule vertical centeriine,

Normalization Feature

Normalization routings set measurement parameters 1o an
internal reference to ensure performance in accord with
specifications. It is recommended practice to invoke normali-
zation prior to a critical measurement. The display message
during a routine identifies the parameter being normalized,
and after normailizations are complete, the message is "NOR-
MALIZATION COMPLETE" if everything passed, "AMPLI-
TUDE NORMALIZATION FAILED" if any of the amplitude
routines failed, or "FREQUENCY NORMALIZATIGN
FAILED" ¥ any of the frequency routines failed.

NOTE

A normalization failure usually resulrs from drift
as the instrument warms up if sufficient warm
up time is not alfowed before normalizations
are invoked. Re-invoke normalizations after
the instrurnent has warmed up. If the failure
persists, then other problems exist,

To invoke any of three Normalization routines, follow this
menu path,

UTL MENU 7 #3- NORMALIZATION/ choose one
#0-All PARAMETERS

#1-FREQUENCY ONLY
#2-AMPLITUDE ONLY
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OPERATION

SIGNAL APPLICATION

The RF INPUT connector presents a 50 Q impedance to the
input source. Use a high quality 50 Q coaxial cable to connect
the signal source to the RF INPUT. Keep the input cable as
short as possible to avoid cable loss at the higher frequancies.
Impedance mismatch, caused by poor connections, incorrect
signal source impedance, and long or low-quality coaxial
cable, can produce reflections that degrade flatness, fre-
quency response, sensitivity, and in some cases generate
spurious responsas, Adding RF ATTENuation, viathe input
Menu, when the signal strength is adequate will improve
flatness and frequency response and will minimize reflec-
tions.

CAUTION

The AF INPUT of the spectrum analyzer is specified at
+20 dBm maximum. The maximurmn de level is 100 V.

However, connecting a high-level active ine (210 V) to
the RF INPUT has the potential of damaging the
Spectrum Analyzer,

For safe measurement practices, select substantial al-
tenuation before connecting any signal source to the
Spectrum Analyzer to prevent damage from unspeci-
fiad high level voitage or f power.

Select at least 30 dB of i attenuation if a signal source
exceading 10 V dc or peak ac is to be connected fo the
RF INPUT to protect against damaging the Spectrum
Analyzer front end. After the connection is made, the
i attenuation may be safely reduced in accordance
with the f signal levels present.

Using The 2710 with a 75 /50 Q
Minimum Loss Attenuator

The 2710 may be used in a 75 £ system with a 75 O-t0-50 Q
minimum loss attenuator. However, one should be aware that
the conventional 5.76 dB loss usually associated with the
minimum loss attenuator is the difference in power, not
voltage, between the 75 Q2 and the 50 (2 end of that attenuator,
The voltage difference betwsen the 75 Q and 50 Q ends of the
attenuator is 7.54 dB.

Since the Spectrum Analyzer starts with the input signa! being
developed across its own 50 2 input, the reference lovel is
based on the voltage conversion through the attenuator.
Figure 61 represnts a 75 {2 system driving the Spectrum
Analyzer through the minimum loss attenuator, and provides
the derivation of the conversion.

6
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750 Vv, 43.3Q V,
NN~ > {
0.047 uF
86.7 Q< 500
(8670 X50Q)
V? = V1 —
(86.702+ 50 Q)
{86.7 QX 50 Q)
43380+
{86.7 2 + 50 )
31.7
= V1 —_—
[43.3+ 31.7}
=042 V,
0.42V,
. Conversion Loss = 20log
1
= 20Log 0.42
= ~7.54dB

Figure 6~1. Conversion loss.

Mixer Input Considerations

Spurious responses can be generated by overdriving the
mixer circuit. These spurious responses can be mistaken for
true signals {sea True vs Spurious beiow). The optimum
signal level to the mixer is -30 dBm. lts 1 dB compression
point is +6 dBm. Signal strength at the mixer input is a menu
selection, follow this menu path:

INPUT MENU/#4-15T MXR INPUT LVL/enter new value
The internal microprocessor will select the appropriate RF
ATTENUATION for the given REF LEVEL to maintain proper
operating conditions.

Level of Pulsed Signals

An important consideration for pulsed signal measurements

is the peak signal level at the mixer. The display of a pulsed
signal consists of a fundamental with harmenics. The signal



level at the mixer is greater, by the pulse duty cycle times 1.5,
than the peak level of thefundamental thatis displayed on the
crt.

Level of Continuous Wave Signals

Measuring cw signals using frequency span widths that are
relatively narrow or cw signals that exceed the display
window, can also overdrive the mixer and generate spurious
signals.

True vs Spurious signals

To determine whether a response is a true signal or one
generated by the input circuit, decrease the RF lavel to the
mixer input by adding 10 dB of attenuation. A true response
will decrease approximately 10 dB, a spurious response will
dacrease about twice the amount.

Preamplifier

The Preamplifier is used to enhance measurements of low-
leval signals and improve the signal-to-noise ratio. Use the
Input Menu fo activate the Preamp.

INPUT MENU/ #1-PREAMP/ toggle ON-OFF

When the Preampilifier is activated, PRE appears adjacent to
the REF LEVEL readout. Preamplifier gain is approximately
18 dB. This gain is taken into consideration by the micropros-
sor and the attenuation is adjusted to maintain the proper
Reference Level,

Sensitivity with the Preamplifier activated begins to roll off
above 600 MHz.

The actual value of the Preamplifier gain at 100 MHz, as
determined during the NORMALIZATION cycle may be ob-
tained via this menu path:

UTIL MENU/#5-INSTR DIAGNOSTICS/ADJUSTMENTSH#S
SERVICE NORMALIZATIONS/#3-NORMALIZATION VAL-
UES/#0-RF ATTEN AND PREAMP GAIN

Measurements Outside Specified
Frequency and Tuning Range

The displayed frequency scan of the instrument is slightly
greater than the specified frequency range. The tuning range
of the FREQ/MARKERS control is limited to the specified
frequency range. With these conditions it is possible to ob-
serve signals outside the specified frequency range that
cannot be tuned.

Counter Feature

Instruments with Counter Option 02, can count frequency to
sither 1 kHz or 1 Hz resviution. To activate and select the
desired rasolttion, follow this menu path:
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MKR/FREQ MENU/ #9-SETUP TABLE/ #2-COUNTER
RESOLUTION/ choose #0-COUNTER OFF WHEN TRACK-
ING, #1-1Hz or #2-1KHz

Counter resalution is not indicative of frequency accuracy.
Option 01 provides improved frequency accuracy via a
higher stability timebase,

Using the Center Measure

The Center Measure function is activated when the CTR
MEAS/TRKG button is pressed and released in less than 0.4
seconds. The instrument completes the sweep and centers
the signal nearest center-screen (or with markers activated,
the signal nearest the marker is centered). R counts the
center frequency and measures the amplitude, then displays
both. Readout is preceded with the character "C” to denote
center measure. The signal level must equal or exceed the
threshold level (default is 10 dB above the average noise
level).

Signal Tracking

To activate Signal Tracking, press and hold the CTR MEAS/
TRKG button until two beeps are heard, at least 0.4 seconds,
then release. In this mode, a Center Measurs function is
performed each sweep, i.e. the signal is centered, counted,
and measured, and the readout is updated each sweep. The
purpose of Signal Tracking is to hold a drifting signal at center
screen. I the signal decreases beiow the threshold level, the
tracking function goes to an idle state until the signal level
returns to the threshold level.

Stored Seitings

The total instrument configuration, this includes stored wave-
forms, Values for Frequency, Reference Level, Span/Div,
Resolution Bandwidth, Video Filter, Vartical Scale, Sweep
Rate, and any menu setup, may be stored and recalled as a
group. To store or recall agroup of settings, follow this menu
path.

UTIL MENU/#1-STORED SETTINGS/sub-menu

Selections #0 and #1 of the sub-menu are reserved. Selec-
tions #2 through #9 may be used to store a "saved" Display
Register and all its settings. Settings stored in #2 are used for
the "Initialize” and "Power-up"” set-ups. To define the "Initial-
ize" and "Power-up” settings, set the instrumentinthe desired
state and follow this menu path:

UTIL MENU/ #1-STORED SETTINGS! #2-USER DEFINED
POWER-UP/ press "B" (store}

In this sub-menu, display prompts provide directions for

RECALL, STORE, DELETE, and ABORT functions. For a
detailed description of the selections see page 4-23.
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During instrument operation, to reset the instrument fo
“power-up” settings, follow this menu path.

UTIL MENU/ #0-INITIALIZE INSTRUMENT SETTINGS

Keyboard Entered Settings
To enter values via the keyboard, follow this menu path.
UTIL MENU/ #2-KEYBOARD ENTERED SETTINGS/

This invokes a sub-menu of basic parameters. Appropriate
prompts appear with each selection as follows:

#0 - FREQUENCY

#1 - REFERENCE LEVEL
#2 - SPAN/DIV

#3 - RF ATTENUATION
#4 - RESOLUTION BW
#5 - VIDEQ FILTER

#6 - VERTICAL SCALE
#7 - SWEEP RATE

MARKERS

For Frequency, Marker, and Delta Marker modes, the fre-
quency mark is a bright dot(s) on the trace. The readout for
Frequency mode is in the upper left portion of the display. The
readout for Markers is in the upper-right. The amplitude of a
marked position is added to the readout with the two Marker
modes. The readout update for an amplitude change is
noticably delayed as compared to the update for a frequency
change. Markers are visible only with a digitized trace. They
are not displayed on an analog trace, When more than one
trace is displayed, the markers will appear on the highest
order trace, e.g. "D" has precedence over "C", efc.

Frequency Mode

On instrument power-up, the marker identifies the center or
start frequency position, This is a Menu selection:

MKR FREQ MENU/ #3-SETUP TABLE/ toggle
#0-CENTER-START FREQ

in MAX SPAN, the marker can be moved aiong the trace with
the FREQ/MARKERS control.  When changing fram MAX
another SPAN/DIV selection, the marker moves to the center
{or start) frequency of the span. This feature provides an
effective means of marking a signal in MAX SPAN, then
changing the SPAN/DIV sufficiently to view only (zoom-injthe
marked signal.
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Markér Mode

In Marker mode, FREQ/MARKERS control can move the
marker to any point on the trace. Frequency and Amplitude
readouts in the upper right portion of the display are preceded
by the character "M".

Delta Marker Mode

Inthis mode, a second marker {reference) is placed onthefirst
marker, Thetwo markers appear asone. The reference mark-

is fixed relative to the display. The first marker is still
moveable with the FREQ/MARKERS control.  As the first
marker is moved, the character "D" precedes tha Frequency
and Amplitude readouts to signify they are the difference
between the markers.

Ampiitude measurement

The marker amplitude readout is valid when the marker is
between the threshold leve! and the top of the graticule. When
the marker is above the top of the graticule or below the
threshold level, "OUT OF RANGE"is displayed and abeepis
sounded.
Control Selection

Frequency or Marker functions are selected with either the
front panel controls or this menu path:

MKR FREQ MENU/ #2-KNOB FUNCTION/ toggle MARKER-
FREQUENCY

RESOLUTION BANDWIDTH,
FREQUENCY SPAN,
AND SWEEP TIME

Resolution is the degree of ability to discretely display adja-
centsignals. Thisis afunction of the instrument's iF filter band-
width, sweep time, frequency span, and incidental FM. With
substantially iong sweep times, Resolution and Resolution
Bandwidth are synonymous. Resolution Bandwidth affects
sensitivity and signal-to-noise ratio. Maximum sensitivity and
best signal-to-noise ratio is attained with the narrower reso-
lution bandwidths, As the Resolution Bandwidth is de-
creased, the sweep time and/or the span/div must decrease
o maintain a calibrated display. Wide resolution bandwidths
are required when analyzing broadband signals or the mod-
ylation components of a signal, or when it is necessary to use
the wider spans and faster sweep rates.

Pulsed signal analysis requires a resolution bandwidth that is
about 1/10 the reciprocal of the pulse width and a sweaep rate
that is about 1/10 the pulse repetition rate. AUTO Resolution
Bandwidth and AUTO sweep speed may not produce these
conditions.



Wide spans provide the broad spectrum required to search for
spurious signals or check harmonic content of asignal. When
wide spans are used, with non-digitized displays, the sweep
rate is usually set for minimum flicker. Wide spans require
wide resoiution bandwidths to maintain a calibrated display.
Narrow frequency spans are used to zoom in on a signal and
with narrow resoiution bandwidth, analyze phenomena near
a carrier, such as modulation sidebands, signal-te-noise
ratio, intermodulation distortion or power-line related side-
bands.

Sweap time, for a calibrated display, is inversely proportional
to the square of the resolution bandwidth. As the bandwidth
is decreased orthe analyzer sweep rate is increased, acritical
pointis reached where the resolution and sensitivity are both
degraded. Sweep rate for spectrum displays should be siow
enough to maintain a calibrated display yet fast enough to
minimize flicker or signal drift between sweeps.

With AUTO Sweep rate and Resolution Bandwidth, the micro-
processor automatically selects a sweep rate and resolution
bandwidth that is compatible for each Span/Div selection so
the display remains calibrated. If only the Resolution Band-
width is in the AUTO mode, the microprocessor selecls a
bandwidth that is compatible with the selected FREQ SPAN/
DIV. When this occurs, an "UNCAL” (uncalibrated) message
may be displayed to warn that the display is no longer
calibrated if the selected sweep rate is inappropriate.

Using the Video Filters

Video filters can be invoked via the fron} pane! VIDEO FLTR
pushbutton orthe Utility menu. Avideo filter restricts the video
bandwidth, which reduces noise and high frequency compo-
nents. When signals are closely spaced, a video filter can
reduce the modulation between signals, making it easier to
analyze the display. Filters can also be used to average the
anvelope of puised RF spectra that has a relatively high pulse
repetition frequency (prf). A video filter is basically an inte-
grating circut, it is not effective when measuring low prf
spectra. Using a filter may require a slower sweep rate to
maintain a calibrated display. Whenthe VIDEO FLTR button
is pressed, the microprocessor astomatically selects a filter
thatis approximately 1/100th of the resolutionbandwidth. The
Utility Menu may be used to select filters, from 3 Hz to 300
kHz, ina 1,3 sequence, Follow this menu path:

UTIL MENU/#2-KEYPAD ENTERED SETTINGS/#5-VIDEO
FILTER/ #1-FIXED/ enter filter value

AHer afilter is menu selected, frontpane! VIDEQ FLTR isthe
ON/OFF switch. To reinstate AUTO, use the same menu
path.
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Using Time Domain Operation

When ZERO SPAN is invoked, the spectrum analyzer func-
tions as a tunable receiver, In this mode it displays time
domain characteristics of signals within the resclution band-
width of the instrument, Signal characteristics such as modu-
lation pattern, video pattern, pulse repetition rates, etc., can
now be analyzed with Sweep rate and sweep trigger selec-
tions. The signal bandwidth being displayed will be limited by
the selected Resolution Bandwidth.

Triggering the Display

Normaltrigger mode for spectrum analysis is Free Run. Inthis
mode the sweep rate is asynchronous with the signal. i the
ovont is time-related, such as power line frequency phe-
nomena, pulse-related or modulating events, external or
internal triggeting by the source or signal, may be necessary
to analyze the signais. TV Line and TV Field along with the
SELECTIVE LINE TRIGGER and VIDEO MONITOR MODE
(option 10) are logic type trigger signais and will trigger at
preset levels. These triggers parmit analysis or monitoring of
TV related signals.

Triggering level {amplitude) for Internal, External, or Line
(power line) is set by the LEVEL control (small knob). Inter-
nal triggeting requires a signal amplitude of 1.0 division or
more. External triggering will occur with any level from 100
mV to 50 V maximum (dc + peak ac). To prepare the inst-
rument for Internal triggering, use Free Run trigger mode.
Tune tothe signal, then activate ZERO SPAN and the Internal
trigger mode. Adjustthe LEVEL controlforthe desired trigger
jevel. The analyzer will now trigger on the incoming signal at
the level set by the control. To use Internal trigger for a
spectrum display, the signal must be tuned to the start of the
trace.

Singie Sweep Feature

This feature is provided to analyze singie event phenomena.
When the SGL SWP button is pressed, the analyzer com-
pletes the current sweep. The LED next to the SGL SWP
button. Press SGL SWP againto arm the sweep circuit forthe
next trigger signal. The LED remains lit until the sweep has
been triggered and completed. It then blinks again. Single
sweep mode may be turned off by pressing and holding SGL
SWP until two beeps are heard or by using the menu as
follows:

SWP TRIG MENU/ press any #- selection

Sweeping the Dispiay

The sweep rate mode is usually AUTO. In this mode the rate
changes with different Resolution Bandwidth and Freq Span/
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Div settings to mairdain a calibrated display. With some
applications, such as time related events, it may be desirable
to manually select a sweep rate that is commensurate with an
event for example, looking at the pulse rate of a pulsed signal
or afield of a TV signal. The sweep rate can be incremented
over a seven decade range from 2s/Div to 1 us/Div by means
of the FAST or SLOW pushbuttons or the sweep rate may be
set via the Sweep Triggsr menu.

Manual Scan of the Spectrum
This feature is a Menu selection.
SWP TRIG MENU/#7-MANUAL SCAN/ toggle ON-OFF

When selected, the crt beam is positioned with the LEVEL
{small knob) conirol. Manual Scan allows the userto examine
a particular point or sector of a spectrum, such as one of the
null poinis of a frequency modulated spectrum. When manu-
ally scanning a wide Span/Div and/or a narrow Hesolution
Bandwidth, it is recommended practice to scan very slowly.

Reference Level

The REFLEVEL increments in 1 ¢Bor 10dB stepsinthe Log
mode, and in a 1-2-5 sequence from 10 pV to 280 mV/ div in
the Lin mode. With Lin mode selected, the botiom of the
screen is zero voits and the top of the graticule is eight times
the vertical dispiay factor. With the 1 dB step size activated,
the Reference Level changes in 1 dB steps and the scale
tactor increment is approximatly 1/20 the scale factor equiva-
fent.

Refarence Levsl units are Input Menu choices. Follow this
menu path:

INPUT MENU/ #3-REF LEVEL UNITS! choose #-{unit)

The selections in the sub-menu are DBM, DBMV, DBV,
DBUV, DBUW, and DBUV/M. When units are changed, the
readout is changed to the current units and the microproces-
sor caiculates the equivalent value in new units from the pre-
vious units, i.e., a 0.0 dBV readout wouid change to a 60.0
dBmV readout.

DISPLAY STORAGE

Four display storage registers, "A", "B", "C" and "D", may be
activated with front panel pushbuttons. Each pushbutton has
two associated LED's. When abutton is pressed, that register
is activated (its contents are updated and displayed each
sweep) and the red LED lights. To save and display the
current contents of an active A, B, or C register, press SAVE
then repress the button ofthe desiredregister. ThegreenLED
of the saved register lights.
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Waterfali Feature

When SAVE and D are pressed, the display changes to pro-
duce a "waterfall" effect. Thisfeature uses allfour registersto
provide a means of visually comparing the cutrent sweep with
the three previous sweeps. After at least four sweeps, the
contents of the four registers are changed to produce wave-
forms as follows:

» Thecurrent sweep ("D" register }is the bottom waveform.

¢ The previous sweep ﬁ"D") is shifted up 1 ,and to the right
1/2 division.  is displayed as the "C™ waveform.

¢ The previcus "C" waveform is shifted another division
upward and 1/2 division to the right and displayed as the

"B wavsform.

* The previous "B" waveform is shifted up and to the right
and displayed as the "A" waveform,

Maximum Hold Feature

This feature may be invoked for either the "A" or "B" registers.
The maximum amplitude of each horizontal data point of the
current sweep is compared with the same point in memory
{maximum value from previous sweeps) and the larger vaiue
is retained (stored). This feature provides a means of finding
the maximum amplitude and frequency excursions over a
number of sweeps.

Acquisition Mode

The two selections of data acquisition for the registers are
"store Peak value" or "store the Maximum and Minimum
values”. When PEAK is selected, only the peak value for each
horizontal data point of a sweep is stored. With the other
selection, the maximum values are stored in the odd num-
bered data points and the mimimum valuesin even numbered
data points. To select the aquisition mode, foliow this menu
path.

DSPL MENU/ #4-ACQUISITION MODE/ toggle PEAK-MAX/
MIN

“B" minus "A" register &
"C" minus "A" register

This feature is a Menu selection.

DSPL MENU/ #2-B,C MINUS A/ toggle ON - OFF



Before selecting this feature, save the "A" register to establish
areference, then activate either orboth "B"and "C” registers,
The displayed waveform(s) is the difference between the
current waveform ("B" and/or "C” register) and the stored
reference ( "A" register). This feature is useful for normaliza-
tion of flatness.

MEASUREMENTS

Operational Considerations - 2710 Operators

Frequency mode

This procedure is an example of how to mark a signal in Maxi-
mum Spanthen zoom-in and make a more precise measure-
ment using the Center Measure function.

+ Configure the instrument to the Factory Default Power-
up seftings using this menu path:

UTIL MENU#1-STORED SETTINGS/A#1-FACTORY DE-
FAULT POWER-UP/ retumns to spectral display.

» Change the Reference Level from +20 to —20 dBm, use
the REF LEVEL frontpanel controls or use this menu
path:

INPUT MENU/#0-REF LEVEL ENTRY/ enter new value

# Toprovide a signal for this example, activate the internal
reference signal, use this menu path:

INPUT MENU/#S-CAL SIG @ 100MHZ -30DBM/ toggle ON

When the reference signal is activated, "CALIBRATOR"
appears on the right side of the display.

& Turnthe FREQ/MARKERS control to move the markerto
a signal on the display. The frequency readout is a

coarse indication of the signal frequency.

» To obtain a2 more precise measurement, use the FREQ
SPAN/DIV "outward arrows"to change from MAXto adif-
ferent SPAN/DIV. Do not select ZERO span.

Note that the signal marked in MAX SPAN is moved to the
center of the new SPAN/DIV display.

# Turn the FREQ/MARKERS control.

Note the marker is fixed at center and the signal moves away.
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s With the signal peak offset from the marker, press the
CTR MEAS/TRKG button {press and release in less than

0.4 seconds).

The signal, is centered and measured.

Marker Mode

# To enable the Marker function, press the MKR-A-OFF
button. The FREQ/MARKERS control now moves the

marker with respect to the waveform in all SPAN/DIV se-
lections.

# Setthe SPAN/DIV 1050 MHz. Press CTR MEAS/TRKG.

Note that the signal nearest the marker and the marker are
centered and measured. The frequency and amplitude val-
ues are preceded by the character "M" and appear in the
upper right portion of the display.

Delta Markers mode

» Activate Delta Markers by pressing the MKR-A-OFF
button a second time. A second marker (reference) is

placed at the same position as the existing marker, The
two markets appear as only one, The reference marker
is fixed relative to the display.

® Mova the reference marker with the FREQ/MARKERS
control. The Frequency and Amplitude readouts are pre-

caded with the character "D" and are the difference be-
tweon the two markers.

o Toturn OFF the Marker or Delta Marker mode, press the
MKR-A-OFF button a third time,
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Signal Level

* To measure amplitude, move the marker to the signal at
the level you wish to measure. The marker amplitude in

current units will be a read out in the upper right corner
of the display.

» [f differential amplitude is desired, use the Delta Marker
mode and note the "D* amplitude readout.

The top of the graticule is the Reference Level. Its value and

units of measure are a read out in the upper left part of the
display. The Factory Default Power-up setting is +20 dBm.

» To enter a reference level value, follow this menu path.

INPUT MENU/#0-REF LEVEL ENTRY/ foliow prompt

@ To select units of amplitude, dBm,dBmV, dBV, dBuW,
and dBuV/m follow this menu path,

INPUT MENU/ #3-REF LEVEL UNIT/ choose one

Measuring Bandwidth

To measure bandwidth, follow this menu path:

APPL MENU/#0-BANDWIDTH MODE

When Bandwidith Mode is selected from the menu a routine
will automatically measure and readoutthe bandwidth and the
dBc value {defaultis -3 dBc). Bandwidth is measured and the

readout updated after each sweep.

The dBc value (dB below peak) may be set using this menu
path;

APPL MENU/M#9-SET-UP TABLEA#0-DB DOWN FOR BW
MODE/ enter new value

Carrier-to-Noise Measurement

To perform this measurement, set the Span/Div to 1 MHz,

adjust the signal to use full screen, set Marker to OFF, then
follow this menu path.

APPL MENU#1-CARRIER TO NOISE

When selected, a routine performs a center measure on the
signal nearest center screen. Delta Marker mode is turned
ON with the reference marking the center frequency (carrier
frequency). Placa the other marker a desired distance from
the carrier frequency. The routine assumes a noise level that
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is half way between the top and bottom of the displayed noise
atthe marked point. The routine compensates for the Reso-
lution Bandwidth, the analyzer/system noise floor differential,
the LOG and DETECTOR circuitry offsets, then caloculatesthe
carrier-io-noise ratio, normalized to the bandwidth specifiedin
the Setup Table sub-menu, Readout is preceded with "C/N".

Frequency Corrections
This function is turned ON or OFF via this menu path:

UTIL MENW/#4-SYSTEM CONFIGURATION/#3-INSTRU-
MENT CONFIGURATION/#5-FREQUENCY CORREC-
TIONS/ toggie ON/OFF

When selected ON, the microprocessor periodically stops the
sweep, calculates the correction factor, returns the signal to
center frequency, and resumes the sweep.

If a continuous sweep condition has higher pricrity than
frequency corrections with its attendant interruptions, turn this
feature OFF.

Signal Detecting

Use AUTO sweep to locate and center a signal then switch to
Zero Span. An alternate method is to Manually tune to the
desired signal, Broadband FM signals are best detected with
a 500 kHz resolution bandwidth filter,

FM Modulation Deviation

To measure the amount of frequency deviation caused by an
FM modulating signal, follow this menu path:

DSPL MENU/#7-DISPLAY SOURCE/#2-FM DETECTOR

Deviation is displaced vertically dependent on the Vertical
scale setting.

10 kHz/div = 10 dB/div
5 kHz/div = 5 dB/div
1 kHz/div = 1 dB/div

Normalizing the Internal Reference

* To normalize the frequency of the internal reference with
respect to an external source, follow this menu path:

UTIL MENU/ #5-INST DIAGNOSTICS & ADJUSTMENTS/
#5-SERVICE NORMALIZATIONS/#1-REFERENCE NOR-
MALIZATIONS#1-INTERNAL REF FREQY follow sub-menu
instructions



These instructions diract the operatorio enter, viathe keypad,
the chosen frequency of the external source and to connect
the generator tothe analyzer. The higher the frequency used,
the more accurate the normalization values. The calculated
value is essentially the frequency difference between the
internal and external references. When an instrument Nor-
malization function is invoked this calculated value is ac-
counted for.

¢ To normalize the amplitude of the internal reference o an
external source, follow this menu path:

UTIL MENU/#5-INST DIAGNOSTICS & ADJUSTMENTS/
#5-SERVICE NORMALIZATIONS/#1-REFERENCE NOR-
MALIZATIONS#2-INTERNAL REF AMPLTD/ follow sub-
menu instructions.

These ditections do not allow a choice of amplitude values.

Set and connect the generator to the analyzer. The routine
calculates the amplitude normalization value.

Precision Measuring (Normalization)

Prior to a critical measurement it is recommended practice to
invoke an appropriate Normalization routine. Follow this
menu path:

UTIL MENU/ #3-NORMALIZATION/ choose one
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#0 ALL PARAMETERS
#1 FREQUENCY ONLY .
#2 AMPLITUDE ONLY

These routines calculate normalized values forthe concerned
measurement parameters (circuits) with respect o the inter-
nal calibration signal {100 MHz, -30 dBm). The precision of
a measurement immediatly following a Normalization routine
will exceed performance specifications.

Considerations

@ Canter Measure requires the Span/Div value to be at
least six times the Resoiution Bandwidth vaiue.

® When demodulating video signals, use 5SMHz Resolu-
tion Bandwidth and set the Video Fiter to OFF.

» With Display Storage (A, B, C, or D) ON, 100us/Divis
fastest sweep speed available.

¢ LiINmode, 1dB step size increments in 1/20 division in-
crements.

& With EXT Display Socurce selected, menu path:

DSPL MENUA7- DISPLAY SOURCEM#3-EXTER-
NAL INPUT

The LOG 10, 5, 1 dB/Div scale factors change to gain
factors of 1X, 2X, and 10X,
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Section 7 — 2710 Operators

OPTIONS

introduction

This section describes the options available for the Spectrum
Analyzer.

Options are usually factory installed; however, field kits are
available for some options. Contact your local Tektronix Field
Office or representative for information on field kits and their
installation,

Options A1 Through A5 (Power Cord Options)

There are five international power cord options offered for the
spectrum analyzer. The physical descriptions of the cord
plugs are listed in Table 7—1. Forreplacement purposes, refer
to the Replaceabls Mechanical Parts list.

Table 7-1

POWER CORD OPTIONS
Option A1 Universal Eure, 220 V/50 Hz at 16A
Option A2 United Kingdom, 240 V/50 Hz at 13A
Option A3 Austraiian, 240 V/50 Hz, at 10A
Option A4 North American, 240 V/60 Hz, at 12A
Option AS Swiss, 250 V/50 Hz, at 6A

Option B1 (Service Manual)

Option B1 includes a service manual with the instrument.

Options M1 Through M3
(Extended Service and Warranty Options)

There are three extended service and warranty options of-
fered for the spectrum analyzer that go beyond the basic one-
year coverage (see Table 7-2). Contact your iocal Tekironix
Field Office or representative for additional information about
your specific requirements.
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Table 7-2
EXTENDED SERVICE
AND WARRANTY OPTIONS

Option Description

M1 Two routine calibrations o published
specifications; one each in years two and
three of warranty coverage, plustwoyears
remedial service.

M2 Four years remedial service

M3 Four routine calibrations 1o published
gpecifications; one each in years two,
three, four, and five of product ownership,
pius four years of remedial service.

OPTION 01

Option 01 adds a 300 Hz resolution bandwidth filter and a
minimum Span/Div of 1 kHzlor enhanced measurement reso-
lution that is commensurate with the improved frequency ac-
curacy of 5 x 10°7.

OPTION 02

Option 02 adds a frequency counter with readeut resolution
seleciable between 1 Hz and 1 kHz. Alsc, a provision for
turning off the counter when tracking is invoked has been
provided.

OPTION 03

Option 03 adds the IEEE Standard 488 General Purpose
Interface Bus (GPIB). The pertinent circuits are located onthe
Digital Option board. The GPIB port consists of mainly three
components. They are the general purpose interface bus
controller, an octal bus transceiver, and an eight channel
transceiver. In addition there is circuitry included to drive two
L EDs to display the status of the Not Ready For Data {NRFD)
and Not Data Accepted (NDAC) handshake lines.
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The generai purpose interface bus controiler, octal bus trans-
ceiver, and eight channel transceiver meet the IEEE-488
1075/78 standards along with the IEEE-488A 1980 supple-
ment.

For programming see the 2710 GPIB Programmers Guide.

The rear-panel connection provides full GPIB printer compati-
bility.

J150 - GPIB Port Bus

Pin # Description Pin# Description

1 G 2 GD5

3 GD2 4 GD8

5 GD3 6 GD7

7 GD4 8 GD8

9 EOI 10 REN
11 DAV 12 Ground
13 NRFD 14 Ground
15 NDAC 16 Ground
17 IFG 18 Ground
19 SRG 20 Ground
21 ATN 22 Ground
23 Ground 24 Ground

Using the Plot Feature

To use the plot feature, connect the plotier or printer to
interface port J104 at the rear of the Spectrum Analyzer and
perform the following:

NOTE

The communications port selection will default to the
GPIB.

a. Press keypad #1 until the desired output device type
(HPGL 2-PEN, HPGL 4-PEN, or EPSON FX-80) is displayed.
if the EPSON FX-80 printer is selected, press UTIL MENU to
exit or proceed fo part ¢.

b. If HPGL 2-PEN or 4-PEN was selected in part &, press
keypad #2 until the desired plotter speed is displayed. The
best resolution is obtained at the slowest speed.
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c. # HPGL 2-PEN or 4-PEN was selected in part a, press
keypad #3 to select one or four plots par page.

d. ¥ four plots per page was selected in part ¢, press keypad
#4 10 select the piot position for the first piot. Press UTIL
MENU to exit.

. Power-up the plotter/printer, ascertain that the paper is in
position, and confirm that the desired dispiay is on the screen.

. Press UTIL MENU/#S to start the plot,

When UTIL MENU/#8 (WAVEFORM PLOT) is pressed, dis-
play and graticule information is sent over the interface bus to
drive an external plotier or printer. Graticule information is
plotied only when the graticule is illuminated.

When more than one waveform is plotted using a 4-pen
piotter, each waveform is plotied with a different color pen. A
jegend at the upper left hand corner of the plot identifies by
color the register in which each waveform resides (A, B, C, or
D). Also, each waveiorm may be given atitie via TITLE MODE
(DISPLAY MENU/#5). See Figure 7-1 for a typicai plot.

NOTE

Plotter time may be reduced by selecting PEAK AC-
QUISITION MODE (DSPL MENU/#4) or enabling
the VIDEO FILTER.

Baseline noise has negligible effect on display repro-
duction time when using matrix printing devices.

OPTION 04

Option 04 adds a Tracking Generator to the Spectrum Ana-
lyzer package. The Tracking Generator generates a sweep
frequency which tracks the frequency window of the Spec-
trum Anaiyzer with the following features:

e A microprocessor-controlled frequency adjustment
for correlating the generator frequency with the Spec-

trum Analyzer's window.
e Optimum flatness
e Microprocessor-controlled cutput levels
e Excellent harmanic and spur performance

& 50 0 nominal output impedance

ADDED MARCH, 1890



Controls, Indicators, And Connectors

Controls — The Tracking Generator mode is initiated by se-
lecting "TRACKING GENERATOR” in the DET/GEN
MENU. The front-panel GEN LED lights at this time to
indicate that the Tracking Generator is enabled.

The Tracking Generator is incompatible with the calibrator
mode. Consequently, the calibrator mode is automatically
turned off by the firmware when the Tracking Generator is
enabled.

The output level of the Tracking Generator may be set from
0.0 1o —48.0 dBm in 0.1 dB increments via the DET/GEN
MENU. This range is automatically converted to maich the
current reference level units when other than dBm is used.

The front-panel LEVEL control may be enabled if continuous
adjustment over a smail range (several dB) is required. When
the level CONTROL is enabled, the Tracking Gensrator
output level readout is suffixed by a "*" symbol, indicating that
the level is not calibrated,

ff output frequency tracking is not correct, for example, dueto
long external lines, the signal may be “peaked up” by invoking
TG TRACKING" and setting the FREQ/MARKERS control
for maximum signal response. The offset frequency is set at
afixed rate (30 Hz/click of the knob) for all instrument settings.

The Tracking Generator mode is exited by pressing DET/
GEN MENU/#4. The calibrator mode is not restored if it had
been automatically disabled when the Tracking Generator
was enabled.

Ali Tracking Generator seitings are tecalled during a Power-
Down/Power-Up cycle, including output on/off, manual adjust
on/off, output level setting, output level offset, and frequency

cffset setting.

The following are the factory default settings for the Tracking
Generator parameters:

® TG Enable = OFF

]

TG Qutput Level = ~48.0 dBm (or equivalent)

]

TG Manual Adjust = OFF

TG Frequency Offset = 0.0

TG Amplitude Offset = 0.0

The Tracking Generator is enabled and disabled via keypad
sequence DET/GEN MENU/#4. The output level is automati-
cally set at the last selected level when the Tracking Genera-
tor is enabled.

www.valuetronics.com
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There are two ways of setting the output level.

1, The output level may be prec%sé%y set by pressing DET/
GEN MENU/#5 (TG FIXED LEVEL) and entering the desired
level via the keypad. This method yieids a calibrated output
level.

2. The output level may be set by pressing DET/GEN MENU/
#5 and entering a level near the desired level, then pressing
#6 (TG VARIABLE LEVEL) and varying the LEVEL control for
the actual desired level. This method yields an uncalibrated
output level. When enabled, the LEVEL control has a total
range of ~4 dB, and the level indicator readout is suffixed by
a “*” symbol, indicating an uncalibrated output level.

In some Spectrum Analyzers the peak of the 5 MHz resolu-
tion bandwidth filter is not centered about its bandpass. This
can result in some amplitude variation when switching from
the 5 MHz resolution filter to a narrower fiter. Relative
responses using the 5 MHz filter are not aftected. Determine
the amount of error by first making a measurement using the
5 MHz resoiution bandwidth filter then making another meas-
urement using the 300 kHz resolution bandwidth filter (the
peak of the 300 kHz resoclution bandwicth filter is cemtared
about its bandpass). Note the difference, and correct any
measuUrements made with the 5 MHz resolution bandwidth
filter by that amount.

The fatness of the Tracking Generator output may vary
slightly with different output level settings. This cutput flat-
ness variation can be removed by using the B,C MINUS A
feature of the Spectrum Analyzer as follows:

a. Prior to making a test measurement, set the measure-
ment parameters such as center frequency, span, resolu-
tion bandwidth, reference level, and Tracking Generator
output level,

b. Connect the Tracking Generator output to BF INPUT,
and save the resuftant sweep in the A register.

¢. Insert the device 1o be {ested.

d. Enable the B,C MINUS A mode by pressing DSPL
MENUA##2.

Make all measurements in the B,C MINUS A mode. This
method cancels out the variations in Spectrum Analyzes/

[racking Generator system response leaving only the re-
sponse of the device under test.

VARIABLE LEVEL Feature — Set the LEVEL control fully
counterclockwise. Setthe TG FIXED LEVEL to within a few
tenths of a dB tess than the desired output level. Enable the
TG VARIABLE LEVEL and set the LEVEL control for the
desired level as viewed on the dispiay.
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Setting the variable level above the fixed level may result in
some degradation of the 2nd harmonic specification. Nor-
mally, this is not a problem with passive linear devices.
However, it can result in some intermodulation products with
non-linear devices, and spuricus radiation from active de-
vices such as modulators or transmitters. To avoid these
problems, use the Tracking Generator fixed level and the
Spectrum Analyzer reference level controls to move signals
vertically on the screen, rather than using the variable level
feature,

Output Frequency Tracking — Sometimes the Tracking
Generator frequency may not track the Spectrum Analyzer
frequancy window due to long external lines being tested
{group delay). The effect of group delay is readily apparent
in narrow rasclution bandwidth filters. To find out if group
delay is present, select a narrow resolution bandwidth filter,
e.g. 3kHz, and check to see if the amplitude drops. If the
amplitude does drop, invoke “TG TRACKING” (DET/GEN
MENU/#7) and set the FREQ/MARKERS control for maxi-
mum amplitude {optimum tracking).

The Knob Function (MKR/FREQ MENU/#2) automatically de-
faults to TG TRACKING when TG TRACKING is invoked.

Extarnal Attenuator/Amplifier Compensation — In certain
cases, the user may wish to attenuate or boost the output
signal. In these cases, the readout may be made o display
the signai amplitude after the external attenuator or amplifier.
The DET/GEN MENU/#8 selection allows the user to enter
offset values for an external attenuator or amplifier, such that
the readouts indicate the true value of the signal at the output
of the attenuator or amplifier.

To enter an external attenuator or amplifier gain, select DET/
GEN MENU/#8/#1 and enter the desired value. The entered
value is thenapplied 1o the TG level readouts.

Also, when DET/GEN MENU/#8/#0 is selecied, the entered
gain factor is applied 1o the output leve! readouts. In both
cases, the menu reverts to the DETECTOR/GENERATOR
MENU after the entry is made.

Indicators — The GEN LED is the only indicator for the
tracking Generator. H is illuminated only when the Tracking
Generator is enabled.

7—4 .
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Connectors — The Tracking Generator output connecior is
an N-Type, 50 £ connector at the front panel of the Spectrum
Analyzer.

Normalizations

The term “normalization” describes any internal firmware
routine that makes a parameter calibrated (normal) with re-
spect to an internal reference. '

Thete are three kinds of normalizations, viz:

Reference normalizations, amplitude normalizations, and
frequency normalizations. For optimum resulis, normaliza-
tions should be performed in the following sequence.

1. Perform reference normalizations prior to freguency, am-
plitude, and Tracking Generator normalizations by pressing
UTH. MENW/#5/#5/#1 and following screen prompts.

2. Perform frequency and amplitude normalizations by press-
ing UTH. MENU#3/#0/C.

3. Perform Tracking Generator normaiizations by pressing
UTIL MENU/M3/#3/C/C.

NOTE

In the UTIL MENU/#3 sub-menu, item 0 (ALL PARA-
METERS does not affect the Tracking Generator
parameters.

When #3 (TRACKING GENERATOR ONLY) in Figure 6 is
selected, al! of the Tracking Generator normalizations are
executed.
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Figure 7-1. Typical plot.

OPTION 06’

introduction

Option 08 includes the Tektronix 1106 Battery Power Supply
and the Tektronix 1107 DC Converter with adapter mounting
kits and their respective instruction manuals. The following
describes the installation of the Tektronix 1106 and 1107
Battery Power aption.

instatlation of 1106 Battery Power Supply
Two mounting straps, with stots at each end, are welded on

the bottom of the Spectrum Analyzer. These mounting straps
with the conversion kit supplied with the 1108 Batlery Power

1 Option 06 Is discontinued as of August, 1990,

DED MARCH, 1990
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unit provide the means to attach the 1106 to the Spectrum
Analyzer. The following procedure describes the process for
installing the Battery Power Supply.

1. Lay the Spectrum Analyzer on its top so the underside is
exposed. Note the two mounting straps, with slots at each
end, welded 1o the bottom of the instrument.

2. Slide the four {4) studs, from the mounting kit, into the slots
on the mounting strip and bolt them in place using the wash-
ers and the thick 8-32 nuts. See Figure 7-2. Tighten the four
nuts finger tight so the studs will still move in the slot.

3. Now place the adapter plate assembly, with the slotted feet
up, on the mounting studs and install the tour {4} plain nuts to
hald the plate assembly on the studs,

7-5
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8-32 ALUMINUM HEX NUT @
230 INCHTHICK ~ —» &P

8-32 PLAIN WASHER
.032 INCH THICK R 7

STUD-MOUNTED .
8-32 X .625-INCH

Figure 7-2. Installing a stud into the mounting strip.

4. Using & 5/16 inch wrench, tighten the nuts holding the
adapter plate on the studs.

5. The analyzer, with its adapter plate will now mount on the
11086 Battery Power Supply. Setthe slotted feet of the adapter
plate intothe recessed holesanthebattery pack and close the
retaining slide catch.

Installing 1107 DC Converter

The installation kit for this Tektronix DC Gonverter consists of
an adapter plate and mounting hardware. The following
describes how to install this DC converter.

1. Remove the two Spectrum Analyzer rear panel mounting
screws and repiace them with the two standoff studs, supplied
with the adapter kit.

2. Tighten the studs with a 5/16 inch open-end wrench,

3. install the adapter plate on the standoff studs, usingthe two
8-32, 5/16 inch flat-head screws.

4. The 1107 DC Converter can now be mounted on the four
slotted feet of the rear panel adapter plate.

7—6 .
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5. Piug the DC Converter power cord into the receptacle on
the Battery Power Supply pack.

6. The Spectrum Analyzer is now ready for battery power
operation.

OPTION 07

Option 07, a direct replacement for Option 06, comprises the
Tektronix 2704 DC Inverter and 2705 Battery Pack. The
inverter and Battery Pack are designed tc allow operation of
the Spectrum Analyzer in locations whers AC powaer is not
avaitable.

The Inverter and Battery Pack combination is capable of
operating the Spectrum Analyzer for a minimum of one howr,
Moreover, the Inverler contains a charger and an 18 VDC
output to power external devices such as Low Neise Block
Down Convertars (LNB) used in satellite downlink applica-
tions. The Inverter also includes an additional 12 Vinput to
allow use of external batteries without power interruption to
the Spectrum Analyzer. The inverter and Battery Pack form
amatching unit and attach togetherto the Spectrum Analyzer.
At least one Battrey Pack is needed with each Inverter for
normal operation and to add stability when mounting to the
Spectrum Analyzer.

Refer to the 2704 DC-TO-AC INVERTER AND 2705 BAT-
TERY PACK manual for specifications, installations instruc-
tions, and other pertinent information.

OPTION 09

Option 09 adds a Centronics®-compatible parallel printer
interface. The pertinent circuits are located on the Digital
Options board. The Centronics port consists of two 8-bit, tri-
statable data latches and two 8-bit, tri-statable data buffers.
The port can be used as a 12-bit read/4-bit write or 4-bit read/
12-bit write port for diagnostics, or as a full specification Cen-
tronics communications port. The rear-panel connection
provides full IBM-PC printer compatibility.



J104 - Centronics Port Bus

Pin # Description Pin # Description

1 STROBE 2 Do

3 D1 4 D2

5 D3 8 D4

7 D5 8 D6

9 D7 10 ACKNLG
11 BUSY 12 PE
13 SLCT 14 FEED
15 FRROR ‘ 16 INIT
17 SLCTIN 18 Ground
19 Ground 20 Ground
21 Ground 22 Ground
23 Ground 24 Ground
25 Ground

Compatible Plotters and Printers

The Centronics interface may be used with all EPSON FX-
compatible printers and HPGL-compatibie plotters, such as
the TEKTRONIX HC100 COLOR PLOTTER,

Using the Plot Feature

When UTIL MENU/#6 {WAVEFORM PLOT) is pressed, dis-
play and graticule information is sent over the interface bus to
drive an external piotter or printer. Graticule information is
plotted only when the graticule is iluminated.

To use the plot feature, connect the plotter or printer to the
Spectrum Analyzer interface port J104 and perform the fol-
lowing:

Options — 2710 Options

c. ¥ HPGL 2-PEN or 4-PEN was selected in part a, prass
keypad #3 1o select one or four plots par page.

d. If four plots pet page was selscted in part ¢, press keypad
#4 1o select the plot position for the first piot. Press UTIL
MENLU to exit.

e. Power-up the plotter/printer, ascertain that the paper is in
position, and confirm that the desired display is on the screen.

f. Press UTH MENUMG to start the plot.

When mote than one waveform is plotied using a 4-pen
plotter, each waveform is plotted with a different color pen. A
legend at the upper left hand corner of the piot identifies by
color the register in which each waveform resides (A, B, C,or
D). Also, each waveform may be given atitle via TITLEMODE
(DISPLAY MENU##5). See Figure 7-1 for a typical plot.

NOTE

Plotter time may be reduced by selecting PEAK AC-
QUISITION MODE (DSPL MENU#4) or enabling
the VIDEO FILTER.

Basaeline noise has negligible effect on display repro-
duction time when using matrix printing devices.

NOTE

When usmg an EPSON FX senes or equrvalenr
prmter there js a 30-second. delay between initiation
ofthe waveform plot session and the begmnmg ofthe
-printing action. - The Spectrum Anafyzer front panei :
is Iocked out unrf! ;ust before the pl‘ot/prmt ECHOH
'ends '

NOTE

The communications port selection will default to the
nistalled option.

a. Press keypad #1 uniil the desired output device type
(HPGL 2-PEN, HPGL 4-PEN, or EPSON FX-80) is displayed.
if the EPSON FX-80 printer is selected, press UTIL MENU fo
exit or proceed to part ¢.

b, If HPGL 2-PEN or 4-PEN was selected in part &, press
keypad #2 until the desired plotter speed is displayed. The
best resolution is obtained at the slowest speed.

www.valuetronics.com

OPTION 10

Option 10 adds Video Monitor capabilities. The pertinent
circuits are located on the Sweep board.

OPTION 11

Option 11 adds non-volatile memory.

7-7
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OPTION 14

Option 14 provides the resolution bandwidths used as “fill in”
resolution bandwidth filters to enhance the measurement
capability of the overalt instrument. The board consists of a
high performance ampiifier and bandpass filter combination
whose bandwidth is variable over 4 decades in discrete steps.
The bandwidth range is 1M Hz to 1KHz.

NOTE

The board is configurable as Option 14, or as Option
14 plus Option 1.

OPTION 15
Option 15 Provides an interface for a 1405 TV Sideband

Analyzer. The 1st LO is routed to J101 at the rear panel and
terminated in 50 2. See Figure 7-3.

OPTION 30

introduction

Option 30 enables mounting of the Spectrum Analyzer in a
standard 19-inch rack, The Spectrum Analyzer is guaran-

teed to meet all electrical and environmental characteristics,
published in both the Operators and Service Manuals, when
it is mounted according to the procedures given in this
instruction sheet,

Temperature Requirements

Ambient temperature inside the rack with the Spectrum
Analyzer power on must not exceed +50° C (122" F).

Clearance Requirements

Figure 7-4is a dimensional drawing of the Rack Adapter and
Spectrum Analyzer. Atleast 51/4 inches (133 mm)of vertical
space are needed to mount the Spectrum Analyzer in an
equipment rack. Minimum width of the opening between the
left and the right front rails in the rack must be 17 5/8 inches
(448 mm). Total depth of the rack must be at least 17 inches
(432 mm). These clearances will allow sufficient space for air
circulation and accomodation of the power cord and mounting
hardware.

NOTICE

instaltation is o be performed only by qualified
service personnel.

This wire together with the

connectors is added for Option 15

Tektronix Part No.: 174-0866-00 REAR

PANEL

A

5CQ
Terminator moves
from J800 to J101
at the rear panel

! !IIIJ‘EGO LR224

A124800

7100
J1 01 wa7 JQOO

P/O R310

A€2J760“_B 100
o
+i5 VY }
(NETE
(]
G V2! %""7”460 STROBE RE84
0

Figure 7-3. Partial 1st LO Buffer Amp schematic.
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MOUNTING PROCEDURE

Assembling The Adapter

The foliowing steps describe how to attach the Rack Adapter
to the Spectrum Analyzer in preparation for installing it in a
cabinet or rack.

1. Disconnect the power cord from the rear of the Spectrum
Analyzer.

2. Use a #T15 Torx® tip to remove the two screws that retain
the rear panel, and the four screws that retain the feet at the
top and bottom front of the Spectrum Analyzer cabinet. Re-
move the four feet and the rear panel.

3. Remove two 4-40 X 5/16-inch screws from the top rear and
three 4-40 X 5/16 screws fromthe bottom rear of the Spectrum
Analyzer cabinet.

4. Pull the tront panel and attached chassis forward and out
of the Spectrum Analyzer cabinet,

5. Pry off the two rubber feet from the bottom front part of the
instrument’s cabinet.

6. Use a #T20 Torx tip to remove the two screws that retain
the handle from the inside of the cabinet. Removethe handle.

NOTE

The following items (previously removed) can be set
aside and saved, for reconverting to a portable
Spectrum Analyzer at some future time, if so desired:
rear panel with two atlaching screws, four feet with
four attaching screws, two feel, handle with two
retaining screws.

7. Install the front right frame onto the Spectrum Analyzer
cabinet using four 10-32 x 7/16-inch flat-head screws and four
10-32 Keps nuts. Use a small torque wrench to tighten the
nuts to 20 in-lb.

8. Install the front left frame onio the Spectrum Analyzer
cabinet using four 10-32 x 7/16-inch flat-head screws and four
10-32 Keps nuts. Tighten the nuts to 20 in-lb.

9. Slide the Spectrum Analyzer chassis back info its cabinet
until the front edge of the cabinet is fully engaged in the front-
panel grove. The rear edge of the cabinet should be flush with
the rear of the Spectrum Analyzer chassis,

7-10

www.valuetronics.com

NOTE

Should the flat-head screws (installed in steps 7 and
8) cause the chassis to bind in the cabinet, remove
the cabinet and tighten the screws until there is
sufficient clearance for the chassis to slide freely
into the cabinet.

A slight amount of chassis deformation will occur
when tightening the screws. Therefore, the rear
support must seat firmly on the Spectrum Analyzer
chassis to ensure proper vibration dampening.

10. Installthe two 4-40 X 5/18-inch screws at the top rear and
three 4-40 X 5/16 screws at the bottom rear of the Spectrum
Analyzer cabinet,

11. Removae four 8-32 X 1/4-inch screws from the rear corners
of the Spectrum Analyzer.

12. install six snap-in fasteners to the rear support as shown
in Figure 7-5.

13. Install the rear support using four 6-32 x 7/16 -inch pan-
head screws. Use a small forque wrench to tighten the nuts
to 7.5 in-Ib.

14. The adapted Spectrum Analyzer is now ready to be
installed in a standard equipment rack.

RACKMOUNTING THE
ADAPTED SPECTRUM ANALYZER

Parform the following procedure 1o install the Spectrum
Analyzer (with attached rack adapter) in astandard 19-in rack.

1. Select appropriate mounting holes in the front rails of the
equipment rack, observing the ciearance measurements
shown in Figure 7-6.

2. Secure a bracket extension o each of the two rear rails on
the equipment rack, using mounting holes in the rear rails that
correspond to the same level as the front-rail holes selected
instep 1. Hfthe mounting holes in the rear rails are tapped, use
Figure 7-7A as a guide to secure the bracket. If the rear
mounting holes are not tapped, use Figure 7-78B.

REVISED MARCH, 1990
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@-— SNAP-IN FASTENERS (8}

Figure 7-5. Installing the snap-in fasteners in the rear supporl.
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NOTE

Two persons are needed to bolt the Spectrum Ana-
lyzerinthe rack. One person is needed to hold the
Spectrum Analyzer in place while the other secures
it in the rack.

3. Setthe Spectrum Analyzer in the rack and align the screw
holes in the front frames of the rack adapter with the screw
holes selected in step 1.

4. Sacurethe front frames of the rack adapter to the front raiis
of the equipment rack using four oval-head screws, four
finishing washers, and four plastic washers, as shown in
Figure 7-8.

5. Secure the brackst extensians 1o the rear support using
four 10-32 x 1/2-in hex-head screws, four flat washers, and
two bar nuts as shown in Figure 77,

OPTION 33

Option 33 Provides a Travel Line package including a rain
caver, accessory pouch, gray crt filter, and carrying strap.

OPTION 34

Option 34 is a Portable to Rackmount adapterfor 19 by 6.970
inch rack dimensions that enables mounting of the
TEKTRONIX 2710 Spectrum Analyzer in a standard 19-inch
rack. The adapter consists of a cradle {shelf) with slide-out
assemblies and a mask to fit over the regular instrument
panel.

Temperature Hequirements

The ambient temperature inside the rack with the Spectrum
Analyzer power on must not exceed +50" C (122" F).
Clearance Requirements

Figure 7-9 is a dimensional drawing of the Rack Adapter. At
least 7 in {177.8 mm) of vertical space are nseded to mount

712 .
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the Spectrum Analyzer in an equipment rack. Minimum width
of the opening between the left and the.right front raiis in the
rack must be 17 5/8 inches (448 mm). Total depth of the rack
must be at least 17 inches {432 mm). These clearances will
allow sufficient space for air circulation and accomadation of
the power cord and mounting hardware.

Mounting the Spectrum
Analyzer in the Adapter

The following steps describe how to attach the Spectrum
Analyzer to the Rack Adapter in preparation for installing it in
a cabinet or rack.

1. Disconnect the power cord from the rear of the Spectrum
Analyzer.

2. Swing the Spectrum Analyzer handle up so it ends up at
approximately 90° with respect fo the Spectrum Analyzer.

3. On the rack adapter, loosen the three screws shown in
Figure 7-10, and slide the retaining bar back.

4. Move the tie-down strap on the rack adapter out of the way.

5. Place the Spectrum Analyzer inthe rack adapter and push
it forward untill the crt bezel is flush with the rack adapter
mask. See Figure 7—11.

6. Push the rack adapter retaining bar forward to hoid the
Spactrum Analyzer inthe cradle, thentighten thethreescrews
{Figure 7-10).

7. Drape the tie-down over the Spectrum Analyzer and latch
it in the hole shown in Figure 7-12.

8. Take up some siack from the tie-down so that the nylon
strap is just barely snug, then take up the final slack with the
tie-down buckle. See Figure 7-11 for the final product.

9. Swing the Spectrum Analyzer handle back so it ends up
resting on the Spectrum Analyzer.

10. The adapted Spectrum Anaiyzer is now ready to be
installed in a standard equipment rack.

11. Toinstallthe adapted Spectrum Analyzer inthe rack, refer
to RACKMOUNTING THE ADAPTED SPECTRUM ANA-
LYZER under Option 33,
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Figure 7-9. Rack Adapter dimensions.
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Section 8 — 2710 Operators

NORMALIZATIONS

The 2710 uses a set of software functions called “normaliza-
tions” to insure that the instrument meets various controllable
specifications at all operating conditions. This section de-
scribes the normalization functions and the exact operation of
each normalization function as it is implemented. It appliesto
firmware version 4-6--89 and later.

INTRODUCTION

The purpose of these descriptions is to educate the user about
the operation of these functions and o provide general
information about the instrument firmware.

This section of the manual includes the following items:
& Ageneral overview of normalizations

e  Twooperational guides, one far general use, one for
using the normalizations as a troubieshooting tool.

®  Specific descriptions of all normalizations

®  An appendix which lists all normalization values,
their location in the menu system and onscreen, and
their maximum and minimum allowable values

® An appendix which enumerates and detaiis every
debug-style message the normalizations can pro-
duce.

GENERAL NORMALIZATION OVERVIEW

The instrument contains a variety of adjustments which are
designed to fine tune the instrument. This fine tuning allows
the instrument to be built with lower cost, readily available
components. The instrument, as adjusted at the factory, will
satisfy all performance requirements within a certain degree
over a variety of operating conditions.

The normalizations perform a similar function. The adjust-
ment portion of the circuitry can be eliminated entirely in some
cases, reducing the total instrument cost. All parameters are
adjusted in the environment at which the instrument is used,
sliminating drift due to temperature and time.

The term “normalization” derives from the intent of the func-
tions to make a parameter normal with respect to an external
reference, or with respect to a normalized internal reference.

www.valuetronics.com

Types of Normalizations
There are several Kinds of normalizations:

# Refersnce Normalizations measure the instrument's
internal referance sources against user-supplied
reference sources. These include the calibrator
frequency and amplitude, and a gain reference,

o Amplitude Normalizations measure all parameters
related to the screen vertical axis,

# Frequency Normalizations measure all parameters
related to the screen horizonial axis.

A specific normalization may also be placed into one of two
categories.

The first is an Applied Result normalization, whete the nor-
malization result is used to set the hardware parameter
differently than it would be if the instrument was perfectly
aligned at all temperatures. For example:

When the preamp is turned on, the signals being viewed on
screen should not vary in amplitude. Without normalizing,
the firmware assumes the preamp gain to be +2C dBm.
Since there is no adjustment for the preamp gain, and the
preamp gain is not exactly +20 dBm, the VR gain must be
setdifferently to compensate for the deviation. The preamp
gain normalization tells the firmware how much to deviate.

The second category is a Measurement Only type of normali-
zation, which only measures a particular parameter for use in
future calkeulations. For example:

When a carrier-to-noise measurement Is being made, the
leve! of the spectrum analyzer's noise floor must be known.
The sensitivity normalization produces this figure. Note
that no hardware setting must be modified as aresultof this
normalization.

How the Normalization Values are Used

The normalization values are used by the regular operating
firmware to set various portions of the instrument propetly.
The exact gain of the VR module, for example, is setio a more
accurate gain setting by placing a different number into an
adjusting Digital-to-Analog Converter (DAC)onthe VR module.
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Acquiring, Defaulting, and Recalling Values

When the instrument is powered up for the first time, all
normalization values are in a default state. These default
values are a “best guess” estimate of what the instrument
should need. Most of the gain parameters are set to zero,
indicating perfact alignment, and the frequency parameters
are set to nominal values. Performing the normalizations
installs new values into Non-Volatiie Raandom Access Memory
{NVRAM), which reflact all gain and frequency errors which
the instrument must correct for.

When a normalization passes, the new values are installed in
NVRAM. When a normalization fails, the previous values are
retained, whether the old values were default values or
previously passed normalization values.

The normalization values may be defaulted by accessing the
appropriate service menu, All values for a specific normaliza-
tion are defaulted at once, and may be recalled by the use of
the same menu. This menu also allows execution of a specific
normalization.

Summary Messages

When any normalization is executed, defaulted, or recalled,
the firmware makes a determination as to the condition of the
normalized values, This information is summarized in a few
lines in the normaiization menus. These messages are
displayed in the normalization menu ([UTIL) [3] }, and in the
service normalization menu ( [UTIL] [5][5]).

Two pieces of information are displayed for each of the three
types of normalization:

# Pass/FaillNot_Done — This part of the message in-
dicates whether or notthe normalizations have been
executed successfully,

¢ Default — This indicator appears when any of the
normalizations in the category contain default val-
ues.

The following table shows the format of the messages:

Category Result Values

FREQ Resul Uttimate VALUES USED
REF Resutlt Uttimate VALUES USED
AMP Result Ultimate VALUES USED

Result = PASSED, FAILED, or NOT DONE
Ultimate = Either DEFLT or NRMLZD
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The precedence of the pass/fail/not_done message is as
follows:

& [f any normalization/s in the category has failed,
“FAILED" is displayed in the result column, even #
some normalization/s inthat category are nottested.

@ if none have failed, but some are not done, "NOT
DONE?” is displayed in the result column.

e If all have been done and all pass, “PASSED”is dis-
piayed in the result column.

Measurement Devices

There are two major measurement devices whichare used by
the normalizations. These devices are used to acquire
information about the hardware, such as the current beat note
frequency or the ampiituda of a signal. These major devices
are the internal frequency counter and the digital storage
accumulator.

Several minor devices are used in conjunction with the major
devices. These are ali parts of the instrument which have
previously been measured, and are used as references for
other measurements. For example, the gain steps are used
to measure the VR filter lavels, and the calibrator frequency is
used as a time base for all frequency counting.

Internal Frequency Counter — The internalfrequency counter
is used by the processor system o monitor several internal
frequencies, This counter has three inputs, one of which is
used during the normalizations. This input is usedto countthe
beatfrequency orthe VCO frequency (B020319 and up) while
normalizing all of the frequency-related parameters,

Display Storage Accumulator — The Display Storage Accu-
mulator is used exclusively for amplitude-related measure-
maents. This device operates in one of two modes:

#  Theaccumulator may be read directly if a fast meas-
urement is required, This requires that the signal of
interestisinthe same posilion horizontally on screen
asthe sweep position. Usually the signalisidentified
and centered through other means, then the instru-
ment is placed in zero span,

*  Theaccumulator may also be read by simply sweep-
ing the screen and reading the result fromthe proper
focation in display storage memory. This requires
searching through memory for the highest (or other)
pointon a signal, but does not require that the signal
be as stable as the direct accumulator reading
method.



Normalization Values' - Many of the normalization values
are used to aid in normalizing other parameters. The refer-
ence normalization values are always used, except when they
themselves are normalized.

“The detailed descriptions define which normalization values
are dependent on which others.

GENERAL OPERATIONS

In most cases, the normalization valuas being used by the
instrument will be correct for all measurements. The instry-
ment must be re-normalized under the following conditions:

¢ After the instrumant is built.
¢  After NVRAM is corrupted or erased.

#  When the operating conditions (primarily tempera-
ture} change significantly.

@  After an extended period of time since the last nor-
malization.

In general, whenever the instrument's optimum accuracy is
required, the appropriate normalization must be performed.
For example, if highly accurate ampfitude measurements are
required, the amplitude normalizations should be performed
prior to making measurements.

User-Accessed Normalization Operation

The normalizations are invoked by pressing [UTIL] [3] [#],
where [#] maybe 0 (for ALL NORMALIZATIONS), 1 (for
FREQUENCY ONLY), or 2 (for AMPLITUDE ONLY). The
normalizations may also be invoked individually through
[UTIL] {5] 5] [#] . where [#] is a sequence of keystrokes for
selacting the specific normalization.

Service Normalizations

There are three normalizations which normalize the internal
referances with respect 10 externally appiied reference sig-
nals. These normalizations are accessed by [UTHL] {5} [5] [#],
where [#] represents the selection for the reference normali-
zation in guestion.

Gain Step Normalization — A 100 MHz signal and an exter-
nal attenuator are used for this normalization. The required
lavelfor the signal is stated inthe on-screeninstructions. Kthe
signal is near the limit of the stated range, the normalization
may still fail to operate. In this case, adjust the level of the
signal source to bring it farther inside the required tolerances.

1 If the normelizations are execuied out of order, the resultant
values cannol be guaranieed.
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Refarence Frequency Normalization — A Frequency refer-
ence which is easily countable by the instrument is used for
this normalization. A signal of any countable frequency and
levelis connected tothe RF input and brought to center screen
in a reasonable span and resolution setting. it should be
varified that the instrument can count the signal before pro-
ceeding. The exact frequency of the external reference used
must be entered (This is NOT the frequency which the
instrument has just counted, as that frequency is based ona
reference that has not bean normalized). The reference fre-
quency normalization is then invoked, which measures the
signal and applies a normalization value for the intemnal
frequency refarence.

Reference Amplitude Normalization — A monotonic, 100
MHz signal source is connected to the RF input for this test,
The signal must be within 1 MHz of 100 MHz, and the level of
the signal must be —30 dBm +.1 dB. When the signal is
connected, the normalization is invoked and the firmware
measures the internal reference amplitude based on the
externally-applied reference.

Order of Normalizations

Since most normalizations are dependent on others, the
normalizations must be executed in a specific order. The
order of normalization follows for various instrument types
and conditions:

» Standard Instruments {without NVRAM}):

¢ For instruments from B010001 to BO10318:
1. [UTHIS }[ }{ ]E 0] 2 (Gain step reference)

2. [UTW]is 1111 @ (Reference Frequency)
3. [UTILlEs }[5} [1]i 1 # (FReference Amplitude)
4. [UTIL}{3] (9] {Ali Normalizaticns)

s For B020319 and up:
1. [UTILI {3} 1) (Frequency Nor

alizations)

2. [UTIL}I5]{5][1]1[0] ¢ (Gain step reference)
3. [UTILis] 58] {1]1[1] * (Reference Frequency)
4, [UTIL]BIBI11{2) 2 (Referance Amplituds)
5. [UTIL}[3]{0) {All Normalizations)

¢ First time after NVRAM corrupted or with a new
display storage board, option 11 installed:

e For instruments from B010001 to BO10318:

1. [UTIL){B}[5][1]1[0] (Gain step reference)
2. {UTIL)[515)[11 1] (Reference Frequency)
3. [UTL]BIS][1][2] (Reference Amplitude)
4. [UTI]3]]0) (ANl Normalizations)

¢ For full specification compliance, the steps marked as
such must be foliowed after EACH instrument power-up.
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¢ For B020319 and up:

[UTIL] [3}{1] (Frequency Normalizations)
[UTIL] [5} 5] [1] [0] (Gain step reference)
[UTIL] [5] 5] [1][1]) (Reference Frequency)
[UTIL] [5] I5] [1] [2] (Reference Ampiitude)
[UTIL] [3]]0] (All Normalizations)

A e A

¢ Al other times :

¢  For instruments from B010001 to BG10318:
1. [UTIL][3}]0] (Al Normalizations) or
[UTIL][3][1] (Frequency Normalizations) or
[UTIL] [3][2] (Amplitude Normalizations)

s For B020319 and up:
1. [UTILI3][0] (ANl Normalizations) or
[UTIL}{3][1] (Frequency Normalizations) or
[UTL][3][2] (Amplitude Normalizations)

ADVANCED OPERATIONS
ON NORMALIZATIONS

There are several advanced operations which can be per-
formed on with normalizations. These operations are typically
used only for troubleshooting the instrument itseff, and are not
anormal partof the 2710's operation. The normalizations can
be individually set to default values, and conversely set back
(recalled) to the most recent normalized values, Each nor-
malization can also be executed by itself to help locate a
specific failure in the instrument.

Defaulting, Recalling, and Executing

To perform an advanced operation on a narmalization or
group of normalizations, select [UTIL] [5] [5] [#] , where [#]
is a sequance of Keystrokes which selects the appropriate
normalization to default, recall, or execute,

NOTE

The default and recalf functions for the service nor-
malizations (fUTIL MENUJ [5){5][1][0], [UTIL
MENUJISIISI[1[T]. and [UTIL MENUJISISI[1I{2])
are accessed by selecting "CONNECTED, MEAS-
URE' and then either [B] or [C].

When defaulting normalization values, it is impertant to re-
member that other normalizations are dependent on the
defaulted values, and any new normalization may be some-
what invalid by the defaulting action. For Example:

84 .
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Step 1: Normalize everything (no defaulted values)

Step 2: Default GAIN AND ATTENUATION normaliza-
tion values.

Step 3: Execute VRFILTER AMPLITUDE normalization.

After step 3, the VR filters will have normalized values
which, to some degree, may be incorrect since the VR
gain steps are used to measure the VR filter amplitudes.

When executing normalizations individually, accuracy can
only be achieved by performing the individual normalizations
in the specified order. This order is described later in this
section.

Extracting Debug Information

As the normalizations execute, several types of debug (trou-
bleshooting) information can be extracted. Each message
which can be printed by the normalizations is detailed in
appendix 2. This information can be used o get a belter
insight as to why a particular normalization fails at given time.

“CAL DEBUG"” Messages ~ To enable the calibration debug
messages, use [UTIL] [5] {3] [6], then [8] as many times as
necessary o select the device where the messages will be
sent. if the debug display is selected, the messages can be
viewed only after normalizations have completed. The printer
and/or RS232 ports can only be selected when an option 09
(digital options) board is instalied.

NORMALIZATION DESCRIPTIONS

The following descriptions contain the exact procedurs the
firmware follows when executing that particular normaliza-
tion. Some general notes about the descriptions:

e The DEPENDENCIES part details which
normalization(s) must be executed first to insure
optimum accuracy. in some cases, failure to exe-
cute the dependent normalizations will cause the
normalization in question to fail.

® The OPERATION part details the steps which the
firmware follows when executing that particular
normalization. Some of the sieps cannot be fol-
lowed by any manipulation from the front panel.
Thase procedures are included for the person who
is troubleshooting a normalization-related problem,
and needs to know what operations the firmware
uses.



»  Any setling change made by the normalizations is
the same as a direct entry from the front panel,
except where noted.

» Some subroutines are called at various points in the
normalizations, and are described under the section
“Normalization Subroutines”. These are referred to
in the description in all capital letters, surrounded by
an underscore, as in *_VERT_ADJ_".

MAIN DAC OFFSET

MAIN DAG OFFSET finds the value to place ints the main
DAC to get zero MHz Center Frequency. This value is used
in conjunction with the MAIN DAG SENS o getthe main DAC
vaiue for any center frequency:

DACVAL = OFFSET + CF/SENS
where DACVAL = Main DAC value
OFFSET = MAIN DAC OFFSET
CF = Desired Center Frequency
SENS = MAINDAC SENS
Values Updated

The single value Main DAC Offset is updated DEPENDEN-
CIES.

Dependencies
Dependent upon:
* INTERANAL REF FREQ
» UPPER VCO SENS
Operation
INITIAL SETTINGS

& MHz Resolution

0 MHz Center Frequency

100 MHz Span/div

+20 dBm Reference Level

Single Sweep ON

50 dB RF Attenuation
Procedure

# Boginning with span set to 125 MHz/div, then § and 1
MHz/div, center the signal by changing the main DAC
and sweeping the signal. Degauss the YiG at each new
DAC sefting, and set resolution to 500 KHz when the
span isless than 5 MHz/div. This leavesthe start spurset
1o near center screen in 1 MHz/div. I the signal cannot
be centered with the Main DAC after 5 tries, message
EO1 is generatad.
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# Setthe instrument to zero span by setting the span DAC
to 0.

e Decide on a beat frequency to iook for when the start
spur is centered. Forinstruments from B020318 and up,
thisis 5 MHz when the strobe frequency is 2105 MHz. For
instruments from B010001 1o B010318, this is always 10
MHz.

e Count the beat frequency to get an initial count. if the
signal cannot be counted, generate message EO2,

® Setthe main DAC such that the desired beat frequency
is counted. If the Main DAC cannot be set low enough,
generate massage EQ3. I the frequency cannot be
counted, gensrate message EO4.

# Main DAC Offset is equal to the fast main DAC value
used. If this value is outside of allowable limits, generate
message EOS.

MAIN DAC SENS (B010001 and Up)

MAIN DAC SENS measures the sensitivity of the main DAC,
irf Hz/step. This value is used in conjunction with the MAIN
DAC OFFSET to get the main DAC value for any center
frequency.

Values Updated

The values Main DAC Sensitivity, Main DAC Ofiset, and a

value representing the ratio of the FMDAC to the main DAC

are updated.

Dependencies
Dependent upon:

» INTERNAL REF FREQ
s MAIN DAC OFFSET
Operation

INITIAL SETTINGS

Single Sweep ON
Zero Span

Procedure
# Setthe FM DAC to 2047 {Center Range).
& Degauss the YIG.

2 Set the Main DAC to Main DAC Offset {Approx 0 MHz
center frequancy).
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» Count the beat frequency. i an error occurs during
counting, generate message EO1.

& Using only the main DAC, atiempt to set the CF fo the
following frequencies: 5, 100, 200, 400, 600, 800, 1000,
1200, 1400, 1600, and 1800 MHz.

s For each of the above frequencies, count the beat
frequency, calculate the center frequency change, and
then caiculate a befter estimation of the main DAC
sensitivity. i an error occurs during counting the beat
frequency at any center frequency, generate message
EO2. ¥ the main DAC cannot be set high enough
{required value is >4095), generate message EOJ. lfthe
main DAC cannot be set low enough {required value is
<1), generate message EQ4,

# The latest calculated sensitivity is the overall main DAC

sensitivity. If this resuft is outside allowable limits, gen-
erate message EOS5.

# Set the center frequency to 900 MHz. Since the YiG is
not always linear, the main DAC offset value should be
updated to help lower the maximum freguency error.

¢ Degauss the YIG.

* Count the beat fraquency. If this cannot be done,
generate message EOS. :

» Thedifference between the beat frequency and 10 MHz2
is the error in center frequency at 900 MHz center fre-
quency, Split this difference and adjust the main DAC
offset to compensate for it.
& Sincethe main DAC sensitivity figure may have changed,
calculate the ratio of the FM DAG to the main DAC.
MAIN DAC SENS
MAIN DAC SENS measurses the sensitivity of the main DAC,
in Hz/step. This value is used in conjunction with the MAIN
DAC OfFSET to get the main DAGC value for any center
frequency.
Values Updated

The values Main DAC Sensitivity, Main DAC Offset, and

a value representing the ratio of the FM DAC to the main

DAC are updated.

Dependencies

Dependent upon:
» INTERNAL REF FREQ

* UPPER VCO SENS
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& MAIN DAC OFFSET
Operation '
INITIAL SETTINGS

Single Sweep ON
Zero Span

Procedure
# Set the FM DAC to 2047 {Center Range).

¢ Satf the main DAC to Main DAC Offset (0 MHz center
frequency)

& Measure the YIG frequency {see _MSR_YIG_FREQ ).
If this cannot be done, generate message EOT.

& Set the main DAC 1o 80% of its range.

# Measure the YIG frequency (see _MSH_YIG_FREQ ).
If this cannot be done, generate message EQO2.

s Caiculate what DAC value will be required for a center
frequency of 1800 MHz. Ifthis valueis greaterthan 4095,
generate message EOJ.

» Setthe main DAC 1o produce what should he 1800 MHz
center frequency,

#» Measure the YIG frequency (see _MSR_YIG_FREQ_).
If this cannot be done, generate message EO4.

o Calculate the main DAC sensitivity. Hthisvalueisoutside
allowable limits, generate message EO5.

+ Setthecenterfrequencyto 300 MHz. Sincethe YIGisnot
always linear, the main DAC offset value should be
updated o help lower the maximurn frequency error,

» Degauss the YIG.

s Count the YIG frequency (see MSR_YIG_FREQ ). i
this cannot be done, generate message EO6.

# The difference between the YIG frequency and 3010
MHz is the error in center frequency at 900 MHz center
frequency. Spilit this difference and adjust the main DAC
offset to compaensate for it

® Sincethe main DAC sensitivity figure may have changed,
calculate the ratio of the FM DAC 1o the main DAC.
FM DAC SENS
FMDAC SENS measures the sensitivity of the FM DAC, inHz/

step. This value is used to determine a new FM DAC value
when the YiG’s FM coil is being moved in smali steps.



Values Updated

The value FM DAC Sensitivity is updated, as well as avalue
representing the ratio of the FM DAC to the main DAC.

Dependencles
Dependent upon:
» INTERNAL REF FREQ
* UPPER VCO SENS (B020318 and up)
& MAIN DAC OFFSET

& MAIN DAC SENS

Operation
INITIAL SETTINGS

100 MHz Center Frequency

Single Sweep ON

5 MHz Resolution Bandwidth

Zero Span (By setting the span DAC to Zero)

Procedure

& For instruments from B020319 and up, set the strobe
frequency such that the beat frequency is 5 MHz (2205
MHz strobe). If this cannot be done, genserate message
EOt. This 5 MHz will be the target beat frequency. The
upper and lower limit frequencies are 7 and 3 MHz,
respectively.

# For instruments from B010001 to B010318, the target
frequency is 15 MHz, with the upper and lower limits
being 8 and 25 MHz, respectively.

® Set the main DAC such that the beat frequency is within
the two limit frequencies, If the count cannot be com-
pleted properly, generate message EO2. K the fre-
quency cannot be set within 15 attempis, generate
message £EQ3.

# Set the FM DAC to minimum (1) and count the beat
frequency. ifthe count cannotbe made, generate message
EQ4.

# Setthe FM DAC to maximum (4095} and count the beat
frequency. lithe count cannotbe made, generate message
EOS.

¢ Calculate the FM DAC Sensitivity. If the result is outside
allowable limits, generate message EO6.
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# Since the FM DAC sensitivity figure may have changed,
calculate the ratio of the FM DAC to the main DAC.

FREQUENCY DRiFT

FREQUENCY DRIFT measures the medium-term YIG drift
parameter, and is used to determine how accuratsly the YiG's
frequency can be predicted over a frequency counting period.
This parameter isonly measuredoninstrumentsfrom B010061
to BO10318.

Values Updated

The single value Frequency Drift is updated.

Dependencies

Dependent upon:
® INTERNAL REF FREQ
s MAIN DAC OFFSET

o MAIN DAC SENS

Operation

INITIAL SETTINGS

5 MHz Resolution

100 MHz Center Frequency

Single Sweep ON

Zero Span (by loading 0 info the span DAC)

Procedure

& For instruments from B020319 and up, set the strobe
fraquency such that the beat frequency is 5 MHz (2205
MHz strcbe). This 5 MHz will be the target beat fre-
quency. The upper and lower limit frequencies are 7 and
3 MHz, respectively.

# For instruments from B0O10001 to B010318, the target
frequency is 15 MHz, with the upper and lower limits
being B8 and 25 MHz, respectively.

# Set the main DAC such that the beat frequency is within
the two limit frequencies. if the count cannot be com-
pieted properly, generate message EO1. ¥ the fre-
quency cannot be set within 5 attempts, generate mes-
sage £02.
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& Wait 5 seconds to eliminate all post-tune drift,

e Count the beat frequency. This is the base frequency
against which all subsequent frequencies are checked. If
this count cannot be parformed, generate message EC3.

s Count the beat frequency 10 More times, at intervals of
200 ms. # any one of these counts cannot be performed,
generate message EOA4.

» Note the maximum positive and negative differances be-
twaen the base frequency and the 10 subsequent fre-
quency counts, The difference between these two num-
bers is the frequency drift value. If this value is outside
allowable limits, generate message EO5.

UPPER VCO SENS

UPPER VCO SENS is the sensitivity of the VCO's Upper-
order DAC. This parameter takes the form of a table of
coefficients. These coefficients are plugged into a palynomial
equation, into which is sent the desired VCO frequency, and
out of which is extracted the Upper VCO DAC value, This
parameter isonly measured on instruments from B020318
and up.

Values Updated

An array of cosfficients for a sixth-order polynomial is up-
dated, as well as the highest and lowest VCO frequencies
and a value representing the sensitivity of the VCO when
the VCO is at 13 MHz.

Dependencies

Dependent upon:

s INTERNAL REF FREQ

Cperation
INITIAL SETTINGS
Zero span (Set the span DAC to 0)
Single Sweep ON
Procedure
# Center the lower VGO DAC.
# Setthe Upper VCO DAC to 20 different seitings, approxi-

matsly 215 steps apart. This covers the entire range of
the DAC.
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® For each of the above steps, count the VCO. If any of
these counts cannot be performed, generate message
EO1.

# Check the highest and lowest VCO frequencies meas-

ured against allowable [imits. if either value is out of
range, generate message EO2.

¢ Using the 20 sampie frequencies and their correspond-
ing DAC values, calculate the coefficients for a sixth-
order polynomiaiwhich bestdescribesthe sample points.
if the polynomiaicannot be calculated, generate message
EO3.

* Save the highest and lowest VCO frequencies for future
reference.

» Usethe new coefficients to calculate the sensitivity of the
upper VCO DAC wher the VCO is at 13 MHz.

LOWER VCO SENS
LOWER VCO SENS measures the sensitivity of the lower
VCO DAC, interms of the number of steps on the lower DAC
which equals one step on the upper DAC. Sincethe frequency
change per step of the lower DAC will change depending on
what the upper DAC’s setting is, the pelynomial which caicu-
lates the upper VCO DAC setting is used in conjunclion with
this value to determine the sensitivity of the lower DAC at the
upper DAG setling.

Values Updated

The value Lower VCO Sensitivity is updated.

Dependencies
Dependent upon:
» INTERNAL REF FREQ

s UPPER VCO SENS

Operation
INITIAL SETTINGS
Zero span (Set span DAC to 0)
Single Sweep ON
Procedure

e Set the Lower VCO DAC to center (2047).



# Calculate where the upper VCO DAC should be setfora
VCO frequency of 13.4 MHz, then set it to that value.

& Count the VCO 8 times, then average the result. if any
count cannot be performed, generate message EO1.

» Calculate the sensitivity of the Upper VCO DAC at the
measursd average frequency. This value is the sensitiv-
ity of the Upper VCO DAC at the measured frequency, in
Hz/step.

e Set the Lower VCO DAC to its upper limit (4085},

# Average 8 frequency counts of the the VCO. [f any ofthe
counts cannot be performed, generate message EQ2.

s Calculate the number of iower VCO DAC steps which
squals one upper VCO DAC step. I this value is outside
allowable limits, generate message EO3.

SPAN/DIV

SPAN/DIV measures the sensitivity of the span DAC interms
of Hz/bit/div. These vaiues allow the instrument firmware to
calculate the proper DAC value for a desired span/div. The
instrument uses more than one set of hardware to get all
desired spans, such as Main Coil sweep, FM coil sweep, and
various decade dividers. The normalizations must therefore
provide a sensitivity value for each type of hardware setup.

The general method for measuring a span DAC range is 1o
count a signal {YIG, beat, or VCO} at four points:

» When the beam is at center screen and the DAC is at
some minimum value cent_min).

& When the beam is at center screen and the DAC is at
maximum (cent_max).

® When the beam is at the rightmost graticule fine and the
DAC is at some minimum value (right_min).

» When the beam Is at the rightmost graticule line and the
DAC is at maximum (right_max).

The span sensitivity for the range is then calculated as:

(right_max — right min } — (cent_max ~ cent_min}

{max_dac — min_dac)

This parameter isonly measured on instrumentsfrom B020319
and up.

This parameter is only measured on instruments from
B020318 and up.
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On Version 11-18-88 firmware and later, only cent_max and
right_max are measured, changing the span calculation to:

right_max — cent_max
max_dac

Values Updated

Atable of span sensitivities is updated, one for each range
that the span operates in,

Dependencies
Dependent upon:
s INTERNAL REF FREQ
o MAIN DAC OFFSET
» MAIN DAC SENS
Operation
INITIAL SETTINGS
100 MHz Center Frequency
100 MHz Span/div
Single Sweep ON
Procedure
# Select what to count for each range:
® For the Main Coil Span ranges using the +1 and +10
attenuators, and the FM Coil Span using the +1 attenu-
ator, count The YIG {see MSR_YIG_FREQ_) when
measuring spans {span ranges 0-2).
# Forthe FM Coil Span ranges using any other divide-by
attenuators, count the beat frequency when measur-
ing spans (span ranges 3-6).
® Forany VCO Span ranges, countthe VCO when deter-
mining spans (spans 7-8).
& If counting the Y13 (ranges 0-2), degauss before meas-

uring.

e lf counting the beat frequency {ranges 3-6), first set the
beat frequency to 10 MHz.

® 1f counting the VCO (ranges 7-8), first set the VCO 10 13
MHz.

# Set the beam to center screen.

® Set the Span DAC 10100,
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® Count the signal (cent_min). i the signal cannot be
counted, generate message EO1.

# Set the Span DAC to maximum {3600).

s Count the signal (cent_max). If the signal cannot be
counted, generate message EO2.

& Set the bean to the right-hand park position (right-most
graticule line).

® Set the Span DAC to 100.

s Count the signal (cent_min). if the signal cannot be
counted, generate message EO3,

® Set the Span DAC to maximum {3600).

e Count the signal (cent_max). if the signal cannot be
counted, generate message EO4,

# Calculate the sensitivity for this span range. If this value
is outside of allowable limits, generate message EOS.

FREQUENCY ACCURACY

FREQUENCY ACCURACY measures the frequency accu-
racy of the instrument with corrections off, and with normali-
zation values-applied. The value generated by this normaliza-
tion is used by the frequency correction routine to determine
how close the center frequency can be predicted after tuning.
This parameter is only measured on instruments from B010001
to B010318.

Values Updated

The single value Frequency Accuracy is updated.

Dependencies
Dependent upon:
e INTERNAL REF FREQ
® MAIN DAC OFFSET

o MAIN DAC SENS

Operation
INITIAL SETTINGS
5 MHz Resolution

Single Sweep ON
Zero Span (Set the span DAC to 0}
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Procedure

# Setthe instrument to center frequencies 100 MHz apart,
beginning with 0 MHz.

# For instruments from B020319 and up, count the YIG
frequaency (see_MSR_YIG_FREQ_) at eachofthe above
frequencies. Calculate the deviation from the expected
YIG frequency at each frequency. if any of the counts
cannot be periormed, generate message EO1.

» For instruments from B0O10001 1o BO10318, count the
beat frequency at each of the above frequency. Calcu-
late the deviation from 10 MHz at each frequency. if any
of the counts cannot be performed, generate message
EQ2.

» Determine which center frequency has the greatest error
from the expected value. This error is the Center Fre-
quency Accuracy figure,

& Y the Center Frequency Accuracy is outside of allowable
limits, generate message EO3.

GAIN AND ATTEN
GAIN AND ATTEN measures the exact gain of each VR gain
step and RF attenuator. These gains are used to determine

which gain step to invoke for a desired reference level, and
how much VR FINE GAIN to use.

Values Updated

Two arrays are updated, one for the actual VR step gains,
the other for the actual RF attenuator gains.

Dependncies
Dependent upon:

o INTEANAL REF AMPLTD

&

GAIN STEP REFERENCE

[ ]

UPPER VCO SENS (8020319 and up)

LJ

MAIN DAC OFFSET (8020319 and up)

MAIN DAC SENS (B020318 and up)
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Operation correction when switching between 2 resoiution bandwidth
settings. The filters are all normalized in LIN vertical display
INITIAL SETTINGS mode,
100 MHz Centar Frequency
5 MHz Resolution Values Updated

5 MHz Span/div

-30 dBm Reference Level
Calibrator ON

LIN Vertical Dispiay Mode
Single Sweep ON

Procedure

» Span down gradually to zero span, keeping the calibra-
tor signal centered. If the signal is lost, or cannot be
centered properly belore going to zero span, generate
message EO1.

® Wait for 1 s and repeat the above step, as a precaution
against signal drift. If an error occurs while spanning
down, generate message EO2.

# Turn on the 300 Hz Video Filter

® Set VR gainto 0, RF attenuationto 0, and VR fine gainto
center (127 on the PIN DAC). This simulates an uncor-
rected ~30 dBm referance level.

# Calculate the LIN mode sensitivity, using the PIN DAC
only to place the signal at full screen (see
_CALC_LIN_SENS_). K the signal was lost or the
sansitivily values are outside of allowable limits, gener-
ate message EO3.

® Beginning with =10 dB VR gain (all gain steps off) and 2
dB RF attenuation, measure all VR gain and RBF attenu-
ation steps, using the following method:

s Measure the signal lavel.

# [f the signalis less than 1.5 dB below full screen, goto
the nexi attenuator step and remeasure the signal,
Use the difference in signal level to calculate the actual
gain of the attenuator step. If the value is outside of
allowable limits, generate message EO4.

& if the signallevelis more than 1.5 dB below fuil screen,
go to the next gain step and remeasure the signal. Use
the diffetence in signal level to calculate the actualgain
of the gain step. If the value is outside of allowable
limits, generate message EO5.

A table of corractions is updated, one correction for each
VR filter installed.
Dependencies

Dependent upon:

s INTERNAL REF AMPLTD

-

GAIN STEP REFERENCE

GAIN AND ATTEN

L

GAIN CORRECTION DAC

UPPER VCO SENS (8020319 and up)

[ ]

MAIN DAC OFFSET (B020319 and up)

MAIN DAC SENS (B020319 and up)

Operation
INITIAL SETTINGS

100 MHz Center Frequency
~30 dBm Reference Leve!
Calibrator ON

5 MHz Resolution

5 MHz Span/div

Single Sweep ON

LIN Vertical Display Mode
Video Filter ON, AUTO

Procedure

¢ Turn Frequency Corrections ON.

® Sot VR gainto 0, RF attenuation to 0, and VR fine gainto
centar {127 on the PIN DAC). This simulates an uncor-
rected -30 dBm reference level.

® Calculate the LIN mode sensitivity, using the PIN DAC

and gain and attenuation steps to place the signal at full
screen {see _CALC_LIN_SENS ). If the signal was lost

BW FLTR AMPLTD (LIN) or the sensitivity values are outside of allowable limits,
generate message EO1.
BWFLTR AMPLTD (LIN)measures the amplitude of each VR

filter, using the 5 MHz filter as a reference. This aliows gain ® Foreach filterinthe instrument, from narrowest to widest:

. &1
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® Set the instrument 1o the resolution of interest.

# Setthe span/divto be the same as the width of the filter
of interest (approximately 1 division wide signal).

® ifthisisthe first{(narrowest) fitter, runfrequency correc-
tions twice to get signal on screen.

# Sweeping the screen to get the signal peak, aftenuate
the signal until # is below full screen (if necessary). ¥
this is not possible, generate message EO2.

® Keeping in mind any aftenuation which was used, cal-
culate the amplitude of the filter with respectto the §
MHz filter. [ this value is outside allowable limits,
generate message EO3,

BW FLTR AMPLTD (LOG)
BW FLTR AMPLTD (LOG)} measures the amplitude of each
VA filter with a bandwidth equal to or greater than 300 KHz.
The filters are normalized in LOG vertical display mode. The
narrower bandwidthfiters are extrapolated using the LINfilter
measurements. filter.
Values Updated
A table of corrections is updated, one correction for each
VR filter installed.
Dependencies
Dependent upon:
@ INTERNAL REF AMPLTD
& GAIN STEP REFERENCE
® GAIN AND ATTEN
& GAIN CORRECTION DAC
o BW FLTR AMPLTD (LIN)
* UPPER VCO SENS (B020318 and up)
® MAIN DAC OFFSET (B020319 and up)

® MAIN DAC SENS (B020319 and up)

Operation
INITIAL SETTINGS

100 MHz Center Frequency
~30 dBm Reference Level

8-12
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Calibrator ON

5 MHz Resolution

5 MHz Span/div

Single Sweap ON

I.OG Vertical Display Mode
1 dB/div Vertical Scale
Video Filter ON, AUTO

Procedure

» Set VR gain to 0, RF attenuation to 0, and VR fine gainto
center (127 on the PIN DAC). This simulates an uncor-
rected 30 dBm reference level.

¢ Set the 5 MHz filter to full screen, using the gain and
attenuator steps and the VR PIN DAC. If the 5 MHz filter
cannot be set to full screen, generate message EQ1.

¢ Foreachfilterinthe instrument with a bandwidth equalto
greater than 300 KHz (scanned from widest to narrow-
ast):

® Sgt the resclution to the bandwidth of interest.

» Seot the span/div to the same value as the bandwidth
filler of interest.

» Set the signal to full screen, using VR gain steps, RF
attenuators, and the VRRPIN DAC (see _VERT_ADJ_).
i the signal cannot be set to full screen, generate
massage £EO2.

¢ Cazlculate the exact amount of gain (or attenuation)
which was necessary to set the signal to full screen.
This is the gain correction factor for the filter of interest,

# For all other filters:

» Calculate the correction for the filter of interest by
noting the difference between the next highest filter
and the fiter of interest in the LIN mode VR filter
correction table, and exirapolating the correction for
the filtar of interest,

e If this value isoutside aliowable limits, generate message
EO3.
PREAMP GAIN
PREAMP GAIN measures the actual gain of the preamp at

100 MHz center frequency. This allows reference level
corrections o occur when the preamp is being used,
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Values Updated e Attenuate the signa! back below full screen. If the signal
cannot be brought back on screen, generate message
EO3.
The single value Preamp Gain is updated.
# Measure the new signal level,

Dependencies & Calculate the gain of the preamp from the two measured
levels and the amount of attenuation used 1o bring the
Dependent upon: signal on screen. |f this value is outside aliowable limits,
generate message EO4.
® INTERNAL REF AMPLTD
e GAIN STEP REFERENCE GAIN CORRECTION DAC
& GAIN AND ATTEN GAIN CORRECTIONDAC measuresthe exactgainofthe VR
PIN attenuator for each step on the VR PIN DAC. This table
s UPPER VCO SENS (B020319 and up} of gains is then used to produce a cross reference table from
whichthefirmware seiects a DAC valuefor adesired gain, For
® MAIN DAC OFFSET (B020318 and up) example, if +1.0 dB of gain is required:
* MAIN DAC SENS (B020318 and up} INTERNAL Nominal gain/DAC step is 0.04 dB.
REF FREQ The ‘center” of the DAC is step 127.
Nominal DAC value desired:
127 + (1.0 dB /0.04 dB/step) = step 153
Operation Number 153 inthe normalization-generated table may be
135 (forthis example). Therefore, the value 135 isplaced
INITIAL SETTINGS into the VR FIN DAC.
100 MHz Center Frequency
5 MHz Resclution Values Updated
5 MHz Span/div
LIN Vertical Display Mode The fine gain cross-reference array is updated, along with
Calibrator ON values representing the highest and lowest gains attainable
-30 dBm Reference Level by the VR PIN DAC.

Single Sweep ON

Pependencies
Procedure
Dependent upon:

® Sweep screen and center the calibrator signal.

® INTERNAL REF AMPLTD
# Turn on the video filter in AUTO mode.

® GAIN STEP REFERENCE
# Span down gradually to zero span, keeping the calibra-

tor signal centered. If the signal is lost, or cannot be ® GAIN AND ATTEN

contered properly before going to zero span, generate

message EO1. ® UPPER VCO SENS (B020319 and up}
» Set VR gainto 0, RF atlenuationto 0, and VR fine gainto ® MAIN DAC OFFSET (B020313 and up)

center (127 on the PIN DAC). This simulates an uncot-

rected -30 dBm reference level. ’ s MAIN DAC SENS (B020319 and up)
® Calculate the LIN mode sensitivity, using the PIN DAC

only to place the signal at full screen (see Operation

_CALC_LIN_SENS_). if the signal was lost or the sensi-

tivity values are outside of allowable limits, generate INITIAL SETTINGS

message EO2,

100 MHz Center Frequency
@ Turn on the preamp. -30 dBm Reference Level

. ] 8-13
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Calibrator ON

5 MHz Resolution

5 MHz Span/div

Video Fitter ON, AUTO
LIN Vertical Display Mode
Singie Sweep ON

Procedure

# Span down gradually to zero span, keeping the calibra-
tor signal centered, If the signal is lost, or cannot be
centered properly before going to zerc span, generate
message EO1.

s Sot VR gainio 0, RF attenuation to 0, and VR fine gainto
center {127 on the PIN DAC). This simulates an uncor-
rected —30 dBm reference level,

s Calculate the LIN mode sensitivity, usingthe VR gainand
RF attenuation to place the signal near full screen (see
_CALC_LIN_SENS_). !fthe signal was lost or the sen-
sitivity values are outside of allowable limits, generate
message EO2.

# Beginning with step 127 onthe PINDAC, reducethe DAC
value by 4 until the DAC value equals O:

* Measurethe new signallevel, and calculate the gain at
the currant PiIN DAC setting.

» interpolate between the previous measuremsnt and
the current one to find the gain of the steps which were
not measured.

# If the signal gets too low, add a gain step, noting the
effact of the extra gain.

Beginning with 127 on the PIN DAC, increase the DAC
value by 4 until 255 is reached:

s Measure the new signal level, and calculate the gain at
the current PIN DAC setting.

« [nterpolate between the previous measurement and
the current one to find the gain of the steps which were
not measured.

#® [f the signal gets too low, add a gain step, noting the
sfiect of the extra gain.

If the highest gain measured and the lowest gain meas-
ured are not within aliowable limits, generate message
EQ3.

8-14
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LOG AMPLIFIER
LOG AMPLIFIER measures the logging error in all three log
modes (1, 5, and 10 dB/div). This normalization produces a
table of error values which are used to determine the level at
a particular point below full screen,
Values Updated
Three tables are updated, one for each LOG vertical dispiay
scale,
Dependencies
Dependent upon:
» INTERNAL REF AMPLTD
s GAIN STEP REFERENCE
* GAIN AND ATTEN
* GAIN CORRECTION DAC
e UUPPER VCO SENS (B020318 and up)
» MAIN DAC OFFSET {B02031%9 and up}

o MAIN DAC SENS (B020319 and up)
Operation

INITIAL SETTINGS

100 MHz Center Frequency
5 MHz Rasolution

5 MHz Span/div

~30 dBm Reference Levsl
Calibrator ON

LIN vertical Display Mode
Single Sweep ON

Procedure

& Span down gradually to zero span, 500 KHz resolution
bandwidth, keeping the calibrator signal centered. ifthe
signal is fost, or cannot be centered property before going
to zero span, generate message EO1.

& Set Vertical Display Mode to LOG, Scale to 1 dB/div.
& Sot VR gainto 0, RF attenuation to 0, and VR fine gainto

center (127 on the PIN DAC). This simulates an uncor-
rected —30 dBm reference level.



@ Setthe Calibrator signal to fuli screen, using gain steps,
attenuators, and the VR PIN DAC (see _VERT_ADJ_). K
this cannot be done, generate message £EO2.

# Turn on 300 Hz Video Filter
@ For each Vertical LOG scale {1, 5, 10 dB/div):

# Set the Calibrator signal to full screen, using gain
steps, attenuators, and the VR PiN DAC. If this cannot
be done, generate message EO3.

s Place the signal at every 1/3 of a division from full
screen (24 points), using the gain steps, RF attenu-
ajors, and VR PIN DAC (see _VERT_ADJ_).

# For each point in the previous step, calculate the
amount of attenuation necessary 1o place the signal at
that point. The difference between that vaiue and the
expected value is the correction factor for that position.

® If any result is outside allowable limits, generate
message EO4.

= [f the signal could not be attenuated far enough (not
snough attenuators, too much noise, etc), copy the last
known good result through to the end of the table.
FULL SCREEN OFFSETS
- FULL SCREEN OFFSETS measures the amount of gain
which must be added to {or subtracted from} the current
instrumant gain to set the 5 MHz resolution bandwidth filter 1o
full screen when the RF attenuators, VR gain steps, and VR
fine gain are all set to a nominal zero value. This zero value
is the same as the ~30 dBm reference level that has not been
normalized. This normalization is performedforeach 1,5, and
10 dB/div in LOG display mode, and alsofor LIN display mode.
Values Updated
One value is updated for each LOG mode vertical scale and
one for LIN mode.
Dependencies
Dependent upon:
e INTERNAL REF AMPLTD
» GAIN STEP REFERENCE
e GAIN AND ATTEN

® GAIN CORRECTION DAC

www.valuetronics.com

Normalizations — 2710 Operators

e UPPER VCO SENS (B020319 and up)
e MAIN DAC OFFSET (B020319 and up)

® MAIN DAC SENS {B020319 and up}

Operation
INITIAL SETTINGS

100 MHz Center Frequency
5 MHz Resolution

5 MHz Span/div

—-30 dBm Referance Level
Calibrator ON

1IN Vertical Display Mode
Single Sweep ON

Vidso Filtar ON

Procedurs

» Span down gradually to 1 MHz span/div, 5 MHz resolu-
tion bandwidth, keeping the calibrator signal centered. If
the signal is lost, or cannot be centered properly, gener-

ate message EO1.

# For sach Ventical Scale Factor {including LIN):

& Set the instrument to the Scale factor of interest.

» Set the signal to full screen using VR gain steps, RF
attenuators, and the VRPINDAC (see _VERT_ADJ_).
If this cannot be performed, generate message EO2.

» Calculate the offset necessary toplace the signalto full
screen, in dB. This value isthe correction factor for this

scale factor. If this value is outside allowable limits,
generate message EO3,

VR FILTER BW & CEN

VRFILTERBW& CENmeasuresthe 6dB, noise, andimpulse
bandwidths of each VR filter,

Values Updated

Three tables of corrections are updated, one for each type
of bandwidth, one correction for each VR filter instalied.
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Dependencies

Dependent updn:

INTERNAL REF AMPLTD

GAIN STEP REFERENCE

s GAIN AND ATTEN

+ GAIN CORRECTION DAC

s LOG AMPLIFIER

& FULL SCREEN OFFSETS

e UPPER VCO SENS (B020319 and up)
® MAIN DAC OFFSET (B020319 and up)

* MAIN DAC SENS (B020315 and up)

Operation
INITIAL SETTINGS

100 MHz Center Frequency

—30 dBm Reference Level
Calibrator ON

5 MHz -Resolution

5 MHz Span/div

Single Sweep ON

5 dB/div LOG Vertical Display Mode
Video Filter OFF

Procedure

¢ Create atableto convert between log dB and lin volts. Hihis
table cannot be created, generate message EO1,

& Turn Fraquency Corrections ON.

# Set VR gain to 0, RF attenuation to 0, and VR fine gain to
center {127 on the PIN DAC). This simulates an uncor-
rected 30 dBm reference level.

¢ For each filter in the instrument, from narrowest to widest:

o Set the instrument o the resolution of inferest.

* Set the span/div to be the same as one half the width of
the filter of interest {approx. 2 division wide signal).

s |f this is the first (narrowest) filter, run frequency correc-
tions twice to get signal on screen,

® Atthis point, if the signal is less than 1 division (35 dB oo
iow), generate messsage E02.

8-16
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» Sweeping the screen to get the signal peak, add attenu-

ation or gaintothe signal until itis betwee 2 and 5 dB from
full screen (if necessary). Ifthis is not possible, generate
message EO3. Remember this attenuation and gain as
ATTN and GAIN.

Measure the 6dB bandwidth of this filter in the following
way:

» Findthe a and y position of the signal peak. If this peak
is less than half screen, genserate message EO4.

» Find the x and y position of the point 6dB down to the
right of the signal peak (right_x and right_y). I this
point cannot be found, generate message EOS,

® Find the x and y pasition of the point 6dB down to the
teft of the signal peak fleff_x and left_y). If this point
cannot be found, generate message EO6,

#» Calculate the 6dB bandwidth as follows:

6B bw X it di
. WWV pPoims _per_aiv

o i this result is outside reasonable limits, generate the
message EO7.

Measure the impulse and noise bandwidths of this filter
in the following way:

* Findthe a and y position of the signal peak. ifthispeak
is less than half screen, generate message EOB,

# Add up all of the points in the signal which are more
than one division above the bottom of the screen
(signal area).

o Add up the squares of all the points in the signal which
are more than one division above the bottom of the
screen (signal area squared).

# Calcuiate the impulse bandwidth as:

sig_area ‘
WX span_per_div

points_per_div

o [ this result is outside reasonable limits, generate the
message EO09.

#» Calculate the noise bandwidth as:

slg_area_squared
X span_per_di

eak_volts squared

points_per div

© |f this result is outside reasonable limits, generate the
message E10,



SENSITIVITY
SENSITIVITY measures the level of tha noise floor for each
resolution bandwidth filler at intervals of 100 MHz center
frequency, starting at 90 MHz center frequency. The peak of
the noise is also measured once for each filter at 100 MHz
center frequency only. The first portion of this normalization
is repeated with the preamp turned on.
Vaiues Updated
Three Tables are updated: an average sensitivity figure is
found for each resolution bandwidth filter installed with the
Preamp OFF, at each 100 MHz; an average sensitivity is
found for each resolution with the preamp ON, at each 100

MHz; A peak-minus-average sensitivily figure is found for
each resolution at 100 MHz.

Dependncios
Dependent upon:

* INTERNAL REF AMPLTD
e GAIN STEP REFERENCE
® GAIN AND ATTEN
* GAIN CORRECTION DAC
s BWFLTRAMPLTD (LOG)
¢ LOG AMPLIFIER
e FULL SCREEN OFFSETS
» UPPER VCO SENS (B020319 and up)
s MAIN DAC OFFSE T (B020319 and up}

o MAIN DAC SENS (B020319 and up)

Operation
INITIAL SETTINGS

Zero Span

—65 dBm Reference Level

Calibrator ON

LOG Vertical Scale Mode

3 Hz Video Filter

Single Sweep ON

50 dB RF Attenuation *

* Set by directly writing to the RF Deck Driver.

www.valuetronics.com
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Procedure

» With the Preamp OFF, Using the 5 MHz resoclution filter,

Set the instrument to every 100 MHz, beginning with 80
MHz (90, 130, 290, etc).

» Measure the noise Jevel by reading the storage accumu-

fator 12 times, then throwing out the highest and lowest
measurement and averaging the rest. This is the sensi-
tivity at this fraquency in 5 MHz filter.

» Heturning to 100 MHz CF, Measure the average sensitiv-

fty at 100 MHz in alf filters. By cross-mapping the
frequency-by-frequency results {collected in the previ-
ous step) with the filter-by-fiiter results, a sensitivity figure
is calculated for all filters at each frequency.

 lf the preamp is off, the peak sensitivity is also calculated
in the previous step for all resolution filters. This is done
by turning off the video filter, measuring the noise with the
accumulator, and subtracling the average sensitivity
figure,

» If any value calculated for the peak-minus-average table

is outside of allowable limits, generate message EO1,

» If any value calculated for the filter-frequency table is

outside of aliowable limits with the preamp ON, generate
message EO2.

¢ if any value calculated for the fitter-frequency table is
outside of allowable limits with the preamp OFF, genet-
ate message EO3.

INTERNAL REF FREQ

INTERNAL REF FREQ measures the frequency of the inter-
nal calibration signal.

Values Updated

The single value Reference Frequency is updated.

Dependencies

Dependent upon:

» UPPER VCO SENS (B020319 and up)
o MAIN DAC OFFSET {B020319 and up}

o MAIN DAC SENS (B020319 and up)
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Operation

INITIAL SETTINGS

There are no initial settings. Much of the setup for this
test depends upon the operator. The external refer-
ence signal must be nearor at center screen, and must
be at a countable level before this normalization is
executable. The operator is also responsible for enter-

ing the EXACT frequency of their reference signal.,

Procadure

s Count the externally-applied signal with the center-
measure function. I the signal cannot be counted,

generate message EO1.

# The internal reference frequency is used as a time base
for the previous signal count. K this signal count is
different from what the operator entered for the external
refarence fraquency, the percentage error will be the
same percentage that the internal reference frequency is
in error. The internal reference frequency is calculated
from this figure. H this value is cutside allowable limits,

generate message EO2.

INTERNAL REF AMPLTD

INTERNAL REF AMPLTD measures the frequency of the

internal calibration signal.
Values Updated
The single value Reference Amplitude is updated.
Dependencies
Dependent upon:

® GAIN STEP REFERENCE

o UPPER VCO SENS (B020319 and up)

* MAIN DAC OFFSET (B020319 and up)

e MAIN DAC SENS (B020318 and up}
Operation

INITIAL SETTINGS

NOTE

Before this normalization is invoked the user must
connect an external amplitude reference signal into
the analyzer.
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-30 dBm Reference Level
100 MHz Centet Frequency
5 MHz Resolution

5 MHz Span/div

Calibrator OFF

Single Sweep ON

Procedure

s Center the user-applied signal.

& Span down gradually to Zero Span, 5 MHz resolution
bandwidth, keeping the calibrator signal centered. i the
signal is lost, or cannot be centered propetly, generate
message EO1.

s Beginning with 10 dB gain in the VR and 10 dB RF
attenuation (effectively -30 dBm reference level with 10
4B RF attenuation), set the signal to one division below
full screen using the gain steps, attenuator steps, and the
VR PINDAC (see_VERT_ADJ_). ifthe signal cannotbe
set to this point, generate message EO2.

* Measure the signal level, then turn off the reference gain
step, then remeasure the signal.

s |f the two measurements are the same, the signal has
probably been lost. Generate message EO3,

s Calculate the LIN mode sensitivity from the two meas-
urements and the known gain of the reference gain step.
If this wvalue is outside allowable lmiis (see
_CALC_LIN_SENS_), generate message EO4.

& Replace the reference gain step.

s Askthe operatortoremovethe externally-applied signal.
Whaen the signal drops by 1/2 screen, continue.

¢ The position of the external signal is known by this step.
Now reset the instrument to measure the internal signal.
Set the instrument 1o

100 MHz Center Freguency
5 MHz Resolution

5 MHz Span/div

Calibrator ON

Single Sweep ON

s Ceonter the calibrator signal.

& Span down gradually to Zero Span, 5§ MHz resolution
bandwidth, keeping the calibrator signal centered, if the
signal is lost, or cannot be centered properly, generate
massage EOS.

s Reset the instrument to the gain, attenuation, and PiN
DAC value used when measuring the external signal.
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#» Measure the internal signal. ¢ Turn off the reference gain step.

# Calculate the amplitude of the internal calibrator signal, o Decrease RE attenuation in 10 dB steps until the signal
using the difierence between the internal and external is over the Target Level.
signals. Ifthis value is outside allowable limits, generate
message EO6. # Increase RF attenuation in 2 dB steps untiithe signal is

below the Target Level,

GAIN STEP REFERENCE (part 1) & If the RF attenuation is at or beyond limits, generate
message EO1.

GAIN STEP REFERENCE (part 1}is the first part of normal-

izing the reference gain step. This entails setting the user- ¢ Use only the VR PIN DAC to set the signal right at the

supplied signal to full screen. target level (see _VERT_ADJ_). ¥ this cannot be done,
generate message EQ2.

Values Updated » Measure the signal level (should be the same as the
target level).
Ne values updated.

Dependencis

Dependent upon: HI GAIN STEP REFERENCE (part 2)
e UPPER VOO SENS (B020319 and up) Hi GAIN STEP REFERENCE (part 2) is the second part of
normalizing the reference gain step. This entails measuring
* MAIN DAC OFFSET (B020319 and up} the new (reduced) level of the user- supplied signal, then

using that difference to measure the internal gain step.
e MAIN DAC SENS (B020318 and up)

Vaiues Updated
Operation
The single value Reference Gain Step is updated.
INITIAL SETTINGS

The operator connects a 100 MHz signal to the RF Dependencies
input. The levei of this signal is between —20 and +20

dBm. Dependent upon:
+20 dBm Reference Level s GAIN STEP REFERENCE (part 1)
100 MHz Center Frequency
5 MHz Resolution o UPPER VCO SENS (B020318 and up)
5 MHz Span/div '
Calibrator OFF s MAIN DAC OFFSET (B020318 and up}
10 dB RF Attenuation
Single Sweep ON o MAIN DAC SENS (B020318 and up)}
LIN Vertical Display Mode
Operation
Procedure
& The Target Level for this test is 3/4 divisions below full INITIAL SETTINGS
scresn,
# Set RF attenuation to 50 dB. The operator reduces the external signal by approxi-
mately 10 dB. The exact amount by which the signal is
® SetVRgainto 0. reduced is entered by the operator. All instrument
seftings remain as they were during the first part of the
#» Set the VR PIN DAC to center (127). reference gain step normalization.
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Procedure
# The signal level is measured.

+ |f the level did not decrease by 70 vertical display loca-
tions, generate message EO3.

s From the level measured atthe end of the first part of the
reference gain step normalization and the previous sig-
nal level, calculate the LIN mode sensitivity. If this value
is outside allowable limits, generate message EO4.

® Turn the reference gain step back on.

» The amount the external signal changed between the
first and second parts of this normalization, added to the
difference between the last step of the first part and the
first step of this pan, is the actual gain of the reference
gain step. If this value is outside allowable limits, gener-
ate massage EOS.

NORMALIZATION SUBROUTINE
DESCRIPTION

This portion contains descriptions of the commonly used
normalization subroutines. These subroutines are referred to
in section V as _VERT_ADJ_, _CALC_LIN_SENS_, and
_MSR_YIG_FREQ_.

These subroutines do not produce error messages them-
selves, but may cause a normalization to produce amessage.

Vertical Adjustment

This routine is used to set a signal to full screen. The routine
may use The gain and attenuator steps only, the VR fine gain
DAC only, or both mechanisms to accomplish this task. The
measuremsent method is selectable beiween direct-read and
memory-read operation (see section I1.D.2).

Procedure

e Calculate a reasonable accuracy of adjustment. If the
instrument is in LIN or 1 dBrdiv LOG vertical display
mode, adjust the signal within 2 steps of the desired
vertical position. Adjust within 1 step for all other modes.

» If the VR fine gain DAC is to be adjusted, preset itto step
75. Measure the initial position of the signal.

« |f the gain and attenuation are to be adjusted, increase
gain or attenuation until the signal crosses the desired
position. If gain was used (as opposed to attenuation),
reduce the gain by 1 step, placing the signal just below
the desired leval. If the instrument ran out of attenuation
or gain, return an arror to the calling function.
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» If the VR fine gain is 1o be adjusted, adjust it repeatedly
until the signal is at the desired position, + the desired
accuracy. If the DAC runs out or range, return an error fo
the calling function. If the signal *crossed over” the
desired position more than 12 times, refurn an error
message 1o the cailing function indicating a “jumpy”
signal.

* After all adjustments, if the signal is below a reasonable
lavel, return an error to the calling function,

LIN Mode Sensitivity Calculations

This subroutine is used to calculate the sensitivity of LIN mode
in V/step on screen. By using the values caiculated in this
subrautine, other routines can determine the number of dB
from full screen for a specific vertical position.

Procedure

* Set the signal to the desired level, using the vertical
adjustment subroutine. The reference gain step is guar-
antead to be ON after this adjustment.

* Maasure the signal with the gain step ON.
¢ Turn the reference gain step OFF,

s Measure the signal with the gain step OFF,
# Calculate where 0 V would be on screen.

¢ Since tha following calculations require a division by the
difference in the previously measured levels, an error is
returned to the calling function if the signal level did not
change {potential division by zero). Thisis classed as a
“no signal” condition,

s Calculate the "range” of LIN mode by subtractingthe 0 V
position from the position used as a reference (the
*desired position” in the vertical adjustment}.

» Calculate the LIN mode sensitivity by dividing the voltage
at the reference position by the LIN mode range.

s W either the zero positian or the LIN range are outside
allowable limits (see chart, below) return an error 10 the
calling function. If these two parameters are within limits,
the sensitivity will be within limits.

1. Name: Zero Position
Upper Limit: 40
Lower Limit: —40

2. Name: Lin Range
Upper Limit: 350
Lower Limit: 125



YIG Frequency Counting

In instruments from B020319 and up, the YIG oscillator
frequency is determined by setting the LF VCO to various
frequencies, measuring the resultant beat frequency, and
analyzinganalyzing alil frequencies together. This method
allows calculation of the YiG frequency without prior knowl-
edge of the approximate frequency.

i the VCO is set to 2 different frequencies, a pair of beat
frequencies will be produced which are related to the VCO
frequencies by a factor of the strobe frequency N-number.

For many settings of the VCG and YIG, the beat frequency
pairs will not correspend to a valid or correct YIG frequency.
To validate the calculated frequency, a second pair s meas-
ured in an attempt to match to the first frequency calculation.

Procedure

8 Set the VCO to several different frequencies.

www.valuetronics.com
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® For sach frequency, measure the resuliant beat ire-

quency.

e For each frequency, calculate the base strobe frequency.

Thisis equalto the VCO frequency divided by four, added
to 100 MHz, and divided by four again.

For each pair of VCO frequencies and beat frequencies,
calculate the apparent N-number by dividing the beat
frequency difference by the base strebe frequency differ-
ance.

Using the apparent N-number and strobe frequency,
calculate the apparent YIG frequency.

When two consecutive YIG frequencies have the same
N-number and the same frequency {within limits}), return
that frequency as the actual YIG frequency. The Yig
frequencies must be within 100 KHz of each othar, and
the N-numbers must be within 0.3 N-numbers.

if two YIG frequency calculations do not match within 15

VCO-beat-frequency samples, an erroris returned tothe
calling function.
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APPENDIX I
NORMALIZATION VALUES

Most normalization values can be viewed on the CRT by selecting [UTIL] [5]1{5] [3] (Normalization Values), The following
diagrams show where each normalization vaiue can be found.

RF ATTEN AND PREAMP GAIN, [UTIL] [S] [5] [3] [0] [ ——
VR GAIN STEPS
This menu contains the actual attenuations of the RF attenu- -10¢ 8.0 8.0 7.0 6.0
ators and the actual gain of the preamp, The attenuator 5.0 4.0 3.0 2.0 1.0
figures are organized from lowest (0 dB) to highest (50 dB) 0.0 1.0 2.0 3.0 4.0
attenuation, in 2 dB steps, read from left to right and top to 5.0 6.0 7.0 8.0 8.0
bottom. 100 110 12.0 13.0 14.0
15.0 160 17.0 18.0 18.0
200 210 22.0 23.0 24.0
25.0 260 27.0 28.0 28.0
300 310 320 33.0 34.0
350 360 37.0 38.0 39.0

40.0

<+— = PREVIOUS MENU
RF ATTEN AND PREAMP GAIN MENU KEY = RETURN TO DISPLAY
RF ATTENUATION ,
0.0 2.0 4.0 8.0 8.0
10.0 12.0 14.0 16.0 18.0
200 220 24.0 26.0 280 VR FINE GAIN, [UTIL] [5] [5] [3] {2]
l 300 320 34,0 36.0 380
40.0 42.0 44,0 460 480 This menu contains a section of the cross reference table
50.0 whichis usedto select what step valueto place into the VR ine
PREAMP GAIN gain DAC, as well as the lowest and highest achievable gain

(attenuation). For the cross reference table, the star marks
the step value which corresponds to zero dB (no correction).
All other steps are the 40 DAGC positions immediately sur-
rounding the zero dB point.

- = PREVIOUS MENU ' —
MENU KEY = RETURN TO DISPLAY VR FINE GAIN

= 0 it 0 0 G 0 0 0
o 0 0 0 t) o 0 0
0 0 0 0 0 0 0 0
0 0 0 o 0 0 0 o
0 0 0 G o 0 0 0
0 0 0 o 0 0 0 0
0 0 0 G 0 0 0 0
0 ¢ 0 it 0 0 0 0
¢ 0 0 0 0 0 o 0
0 0 0 0 0 0 ¢ G

LOW-11.3DB HIGH 3.2DB

VR GAIN STEPS, [UTIL] [5] [5] [3] [1]

This menu contains the actual gain of each VR gain step. The <+ = PREVIOUS MENU

values are organized from lowest (—10 dB) to highest (+40 MENU KEY = RETURN TO DISPLAY

dB}, in 1 dB steps, read from left to right, top to bottom.
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FILTER AMPLITUDES, [UTIL] [5] [5] [3] [3]

This menu displays the filter amplitude corrections for both
LOG and LIN vertical scale modes. For sach mode, the
corraction values shown relate to the relative amplitude of
each filter with respect to the 5 MHz filter. The order of the
results (read from left to right and top to bottom) is as follows:
300 Hz, 1 KHz, 3KHz, 9 KHz, 30 KHz, 100 KHz, 500 KHz (300
KHz), 1 MHz, and 5 MHz.

T
FILTER AMPLITUDES
LIN FILTER AMPLITUDES
0.0 0.0 c.0 c.0 0.0
0.0 6.0 0.0 c.0

LOG FILTER AMPLITUDES
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0

4+ = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

FILTER SENSITIVITY, [UTIL] [5] [5] [3] {4]

This menu displays some of the sensitivity measurements.
Forpreampon and preampoff, the sensitivity for each VRfilter
is displayed at 100 MHz and at the top of the usable range of
the instrument (1.8 GHz for preamp off, 500 MHz for preamp
on). The order of the results (read from left to right and top to
bottom) is as follows: 300 Hz, 1 KHz, 3 KHz, 8 KHz, 30 KHz,
100 KHz, 500 KHz (300 KHz), 1 MHz, and 5 MHz.

FILTER SENSITIVITY
SENSITIVITY @100MHZ (ALL NEG)

PREAMP ON 0 0 G 0
0 0 0 0 0
PREAMP OFF 0 v 0 0
0 0 0 0 o
SENSITIVITY @500MHZ (ALL NEG)
PREAMP ON O 0 0 c
0 0 0 0 v}
SENSITIVITY @1800MHZ (ALL NEG)
PREAMP OFF 0 0 0 ¥
0 0 0 0 0

«— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY
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LOG NORMALIZATIONS, [UTIL] [5] [5] [3] [5]

This menu is the access to the logging error normalization
values, and also displays the normalization values for the full
screen (vertical) offsets.

LOG NORMALIZATIONS

0 1DB
1 5DB
2 10DB

VERTICAL SCALE OFFSET
tDB - 0.0 sbB -~ 00
1o0bB - 0.0 LIN - 00

«— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

LOG NORMALIZATIONS, [UTIL] [5] [5] [3] [5] [0]

This menu displays the logging error when in 1 dB/div vertical
display scale. The values are organized such that the first
value is for top of screen, the next for 1/3 div from top, the next
for 2/3 from top, etc., as read from left to right and top to
bottom.

LOG NORMALIZATIONS - 1DB

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 6.0 0.0
0.0 6.0 0.0 0.0 0.0
6.0 0.0 0.0

«— = PREVIOUS MENU
i MENU KEY = RETURN TO DISPLAY
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LOG NORMALIZATIONS, [UTIL] [5] [5] [3] .{5} (1]

This menu displays the logging error when in 5 dB/div vertical
display scale. The values are organized such that the first
value is for top of screen, the next for 1/3 div from top, the next
for 2/3 from top, efc,, as read from left to right and top to
botiom.

LOG NORMALIZATIONS - 5DB

0.0 0.0 0.0

c.0 0.0

0.0 0.C 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0

0.0 0.0 .0

<*+— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

LOG NORMALIZATIONS, [UTIL] [5] [5] 3] [5] [2]

This menu displays the logging error when in 10 dB/div
vertical display scale. The values are organized suchthat the
first value is for top of screen, the next for 173 divfromtop, the
next for 2/3 from top, etc,, as read from left to right and top to
bottom.

LOG NORMALIZATIONS ~ 10DB

0.0
0.0
0.0
0.0
0.0

0.0
6.0
0.0
0.0
6.0

0.0
0.0
0.0
0.0
0.0

< = PREVICUS MENU
MENU KEY = RETURN TO DISPLAY
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REFERENCES, [UTIL] [5] [5] [3] [6]

This menu displays the normalization values for all refer-
ences. The “CALIBRATOR FREQ" vaiue Is the normalized
value for the internal calibrator frequency, while the “CF
REFERENCE" is the frequency of the reference asread from
the reference oscillator. The other two parameters are the
internal calibrator amplitude and the VR gain step reference,

REFERENCES

CALIBRATOR FREQ

CF REFERENCE
CALIBRATOR AMPLTD
GAIN STEP REFERENCE

100.109700MHZ
100.109700MHZ
30.00
10.40

= PREVICUS MENU
MENU KEY = RETURN TO DISPLAY

-

CF NORMALIZATIONS, {UTIL] [5] I5] 3] [7]
This menu displays many of the center frequency-related
paramsters. The span DAC sensitivities are displayed in the
following order (as read from left to right, top to bottom):
®  Main coil spans using the +1 decade attenuator.
®  Main coil spans using the +10 decade attenuator,
®  FM coil spans using the +1 decade attenuator.
& M coil spans using the +100 decade atienuator.

»  FM coil spans using the +100 decade attenuator,

# M coil spans using the +100 decade attenuator.



CF NORMALIZATIONS

MAIN DAC SENS
MAIN DAC OFFSET
FM DAC SENS

461,50KHZ
100
488.00HZ

SPAN DAC SENSITIVITY
50.00KHZ 5.00KHZ
138.80HZ 13.89HZ

1.38KHZ
1.38HZ

«— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

VCO NORMALIZATIONS, [UTIL] [5] [5] [3] [8]

This menu displays alf of the VCO-related normaiization
values. The VCO minimum and maximum values describe
the range of the LF VCO. The 13 MHz sensitivity value is an
internal-use parameter. The VCO span values are for the +1
and +10 decade attenuator, respectively.

VCO NORMALIZATIONS

VCO MAX FREQUENCY
VCO MIN FREQUENCY
VCO SENS @ 13 MHZ

17.59MHZ
10.79MHZ
0.0005301

VCO SPAN SENSITIVITY
2.722HZ 0.273HZ

g
MENU KEY

= PREVIOUS MENU
= RETURN TQ DISPLAY

www.valuetronics.com
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MISCELLANEOUS, [UTiL] [5] [5] [3] [9]

This menu displays the difference between the peak and
average of the noise ficor, and provides access to the band-
width and centering results. The order of the results (read
from left to right and top to bottom) is as foliows: 300 Hz, 1
KHz, 3 KHz, @ KHz, 30 KHz, 100 KHz, 500 KHz (300 KHz), 1
MHz, and 5 MHz.

MISCELLANEOUS —~ NORM VALUES

0 VR 6DB BANDWIDTH
1 VR NOISE BANDWIDTHS

2 VR IMPULSE BANDWIDTHS
3 VR FILTER CENTERING

PEAK AVERAGE
0.0 0.0
0.0 0.0

0.0
0.0

0.0
0.0

6.0

«— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

VR 6DB BANDWIDTHS, [UTIL] [5] [5] [3] [9] {0]

This menu displays the 8 dB-down VR filter bandwidths. The
order of the results (read from left to right and top o bottom)
is as follows: 300 Hz, 1 KHz, 3 KHz, 9 KHz, 30 KMz, 100 KHz,
500 KHz (300 KHz), 1 MHz, and 5 MHz.

VR 6DB BANDWIDTHS

300.00HZ
10.00KHZ
300.00KHZ

3.00KHZ
100.00KHZ
5.00MHZ

1.00KHZ
30.00KHZ
1.00MHZ

+— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY
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VR NOISE BANDWIDTHS, [UTIL] [5] [5] [3] [9] [1] NORMALIZATION VALUES

) ) ) ) i The following is alist of all normalization values. Some values
This menu dlspiaysthe VR filter noise bandwidths. The order are listed for reference Qn]y (as thQd), since they are not

of the results (read from left to right and top to bottom) is s yigible to the user through any menu. These values are fisted
follows: 300 Hz, 1 KHz, 3 KHz, 9 KHz, 30 KHz, 100 KHz, 500 i an order similar to their positions in the normalization value
KHz (300 KHz), 1 MHz, and 5 MHz. display (UTIL/5/5/7).

1. Name: RF Attenuation
Description: The actual gain of each 2 dB attenuation
step, from 0 to -52 dB.
Default: 0.01t0-52.0 dB, in 2.0 dB steps
Upper Limit:  +3.0 dB from the default values.
Lower Limit: 3.0 dB from the defauit values,

VR NOISE BANDWIDTHS

240.00HZ 800.00HZ 2.40KHZ
8.00KHZ 24.00KHZ 80.00KHZ
240.00KHZ 800.00MHZ 4.00MHZ

2. Name: Preamp Gain
Descristion:  The actual gain of the Preamp.
Default: 20dB

Upper Limit; 30dB
Lower Limit: 10dB

3. Name: VR Gain Steps
Description: The actual gain of each 1 dB gain step,
from —10 dB to +40 ¢B.
Default: ~10.0 dB to +40.0 dB, in 1.0 dB steps
Upper Limit:  +3.0 dB from the default values.
Lower Limit:  ~3.0 dB from the default values.

-— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

VR IMPULSE BANDWIDTHS, [UTIL] [51[5] [3][9]1[2] 4. Name: VR Fine Gain

Description:  The actual gain of the VR PIN attenuator at
each setting ofthe control DAC. The Upper

This menu displays the VR filter impulse bandwidihs. The and lower limits apply to the maximum and
order of the results (read from left to right and top to bottom) minimum DAC points, respectively,

is as follows: 300 Hz, 1 KHz, 3 KHz, 9 KHz, 30 KHz, 100 KHz, Default: From -5.1 dB to +5.1 dB, in .04dB/DAC
500 KHz (300 KHz}, 1 MHz, and 5 MHz. step.  UpperLimit: The highest DAC step

must give at least 2.0 dB gain,
Lower Limit:  The lowest DAC step must give more than
2.0 dB attenuation.

VR IMPULSE BANDWIDTHS

5. Name: VR Filter Amplitude (1IN}
300.00HZ 1.00KHZ 3.00KHZ Description: The amplitude difference between each
10.00KHZ 30.00KHZ 100.00KHZ VR filter and the 5 MHz filter.
300.00KHZ 1.00MHZ 5.00MHZ Defautlt: 0.0dB

Upper Limit: 5.0dB
Lower Limit: -5.0dB

6. Name: VR Filter Amplitude (LOG)
Description: The amplitude difference between each
VR filter and the 5 MHz filter.
Detault: 0.0dB
<— = PREVIOUS MENU Upper Limit: 5.0 dB
MENU KEY = RETURN TO DISPLAY Lower Limit: ~5.0dB
: — Notes: Not on all firmware versions.

§—-26
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7. Name: 6dB VR Filter Bandwidths Upper Limit:
Desc: The bandwidth of each VR filter at the 6 .
dB-down points. Filter Preamp Liimit
Default: Same as the nominal filter bandwidth,
Upper Limit:  Nominal bandwidth + 80% 5 MHz Ot ~58
Lower Limit:  Nominal bandwidth - 0% 1.5 MHz? Off -73
Notes: Not on all firmware versions. 500 kHz Off —78
120kHz! Oft —84
8. Name; VR Filter Noise Bandwidths 30 kHz Off -0
Desc: The noise bandwidth of sach VR filter. g kHz* Off ~95
Default: B0% of the nominal filter bandwidth. 3kHz Off -100
Upper Limit:  (80% of the nominal bandwidth} + 80% 1 kHz! Off ~105
Lower Limit:  (80% of the nominal bandwidth) - 80% 300 Hz? Off -110
Notes: Not on all firmware versions. 200 Hz " Off -~110
5 MHz On - 88
9. Name: VR Filter impulse Bandwidth 1.5 MHz' On -83
Desc: The impulse bandwidth of each VR filter. 500 kHz On -88
Default: Same as the nominal filter bandwidth. 120kHz* On ~104
Upper Limit:  Nominal bandwidth + 80% 30 kHz Cn ~110
Lower Limit: Nominal bandwidth - 80% 9kHz! On -115
Notes: Not on all firmware versions. 3kHz On ~120
1 kHz' On ~125
10. Name: Filter Sensitivity 300 Hz? On -130
Description:  The level of the average noise, measured 200 Hz! On -130
in 100 MHz increments beginning at 80
MHz, measured for each filter and with * - RF options only.
without the preamp. These figures are * - Option 01 (Phase lock) only

used in carrier to noise calculations. L L
Lower Limit: No Limit

11. Name: Logging Error
Default: Description:  The logging error in each log scale factor,
measured at every 10 verlical storage
Filter Preamp 100 MHz | 1800 MHz locations.
5 MHz Of -85 —77 idB | 5dB | 10dB
1.5 MHz*® Off -90 -82
500 kHz Off —95 87 Defau%t:_ . 0.0 0.0 0.0
120 kHz Off —101% -93 Upper L!mgz 3.0 5.0 5.0 (max dB error)
30 kHz OH ~107 —99 Lower Limit: [-3.0 {1 -5.0 |-5.0 (max dB error)
9kHz! Off -112 -104
3 kHz Off -117 ~109 .
1kHz' Off —192 -114 12. Name: Vertical Offset
300 Hz? Off —127 —119 Description:  The amount of gain to be added fo bring
200 Mz?® Off —127 ~119 the 5 MHz filter to full screen at ~30 dBm
5 MHz On -97 reference level. There is one value for
1.5 MHz!' On ~i02 each scale factor (1dB, 5dB, 10dB, LiN).
500 kHz On -107 Defauit:. ‘ 0.0dB
120 kHz ! On -113 Upper Limit: 5.0dB
30 kHz On ~148 Lower Limit: ~5.0dB
9kHz! On ~124
3kHz On ~129
1 kHz? On -134
300 Hz? On -139
200 Hz! On 139

* « RF optlons only.
*. Qption 01 (Phase lock) only

] 827
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13.

14.

15.

16.

17,

18.

19,

Name:

Description:

Detautt:

Upper Limit:
Lower Limit:

Name:

Description:

Defaul:

Upper Limit;
Lower Limit:

Name:

Description:

Default:

Upper Limit:
Lower Limit:

Name:

Description:

Default:

Upper Limit:
Lower Limit:

Name:

Description:

Defautlt:

Upper Limit:
Lower Limit;

Name:

Description:

Default:

Upper Limit:
{ower Limit:

Name:

Description:

Default:

Upper Limit:
Lower Limit:

Note:

Reference Frequancy

The measured frequency of the internal
calibrator,

100.000 MHz

100.010 MHz

99,990 MHz

Retference Amplitude

The measured amplitude of the internal
calibrator,

~30.0 dBm

~28.0 dBm

-32.0 dBm

10 dB Reference Gain Step

The gain of the internal 10 dB reference
gain stap.

10.4dB

11.9dB

8.9dB

Main DAC Sensitivity

The CF change for each Main CF DAC
step.

481.5 kHz/step

600.0 kHz/step

200.0 kHz/step

Malin DAC Offset

The Main CF DAC value necessary ta
place the instrument at 0 MHz center
frequency.

100

450

40

FM DAC Sensitivity

The CF changeforeach FM CF DAC step.
488 Hz/step

B850 Hz/step

200 Hz/step

FM DAC to Main DAC ratio

The number of FM CF DAC steps whichis
equal to one Main CF DAC step. This
value is used internally to reduce calcula-
tion time, and is not seen by any user.
946

3000

307

Not on all firmware versions.
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20. Name:
Description:

21,

Default:

Note:

Name:

Span DAC values ‘
The non-phaselocked span DAC sensi-
tivities. These are stored in terms of Hz/
DAC_step/div. lf range 3 was used to get
a 100 kHz/div span, using default values
from the table below, the span DAC would
be set to 1000/138.9, or 719,

Range

Default
Value
(Hz/step/div)

Coil Divide
Swept | By

BWON O

51
61

Main 1

Main 10
FM 1

FM 10
FM 100
FM 100
M 100

50000
5000
1389

138.9
13.89
13.89
13.89

L

Duplicate ranges, used to simplify

firmware.
Upper Limit:
Lower Limit;

Description:

Default:

Upper Limit:

Lower Limit:

Note:

13% Qver the default values.

13% Under the default values.

Not normalized on instruments from
B0O10001 to BO10318

VCO Polynomial Coefficients

These are the coetficients used to set the
LF VCO upper DAC. The coefficients
belong to the following equation:

DAC=X0xP+X1xf ..+Xnxf
where { is the desired frequency.

These coefficients are not seen by any
user.

X0 {constant) 40323.5804

x1 ~22427.1026

X2 4560.4199

x3 —487.7120

x4 26.4079

x5 -0.7858

x8 0.0097

{ Upper and lower limits are taken care of
in}

{ the VCO Upper and VCO Lower normali-
zation vaiues.}

Not normalized on instruments from
B010001 to BO10318,



22. Name:

Default

Upper Limi:
Lower Limit:

Note:

23. Name:

Description:

Default:

Upper Limit:
Lower Limit:

Note:

24, Name:

Description:

Defautt:

Upper Limit:
Lower Limit:

Note:

25. Name:

Description:

Defauit:

Upper Limit:
Lower Limit:

Nota:

26. Name:

Description:

Description:

VCO Lower to Upper Ratio

The ratio betwean the Upper andlower LF
VCO DACs. This value is used internally
by the frequency setting software, and is
not seen by the user.

1024

2000

400

Not normalized on instruments from
BO10001 to BO10318.

VCO Lower Limit

The lowest frequency that the LF VCO
can be set {o.

10.637 MHz

12.7 MH2

9.0 MHz

Not normalized on instruments from
BC10001 to BC10318.

VCO Upper Limit

The highest frequency that the LF VCO
can be set fo.

17.508 MHz

18.5 MHz

16.0 MHz

Not normalized on instruments from
B010001 to BO10318.

13 MHz VCO Sensitivity

The Sensitivity of the VCO when the VCO
isat 13 MHz. Thisis interms of LSB’s of
the Upper LF VCO DAC / MHz change in
the LF VCO,

000526 1.SB/MHz

002000 LSB/MHz

000400 LSBMHz

Not normalized on instruments from
B010001 to B0O10318.

VCO Span values

The phaselocked span DAC sensitivities.
These values are interpreted in terms of
the LF VCO's frequency change as the
sweep position changes. The actual
span DAC value is calculated from these
values, along with the VCO 13 MHz sen-

www.valuetronics.com

27.

28.

29.

Section 8 — 2710 Opetrators

sitivity (Below), the strobe harmonic
number, and the currently calculated VCO
sensitivity.

Default: Default
Divide | Value
Range | By (Hz/step/div}

0 1 2.710
1 10 271

Upper Limit:  13% Over the default vaiues.

Lower Limit; 13% Under the default values.

Note: Not normalized on instruments from
BO10001 to BO10318.

Name: Peak to Average Sensitivity

Description:  The difference between the peak of the
unfiltered noise floor and the average of
the fittared noise. This is measured for
each filter, and for Preamp on off condi-
tions, at 90 MHz Center Frequency.

Defauit: 12 dB

Upper Limit:  32d

Lower Limit; 5dB

Nams: YIG Drift

Description:  The largestcenterfrequency change when
measured 10 times over 2 seconds.

Default: 5 kHz

Upper Limit: 50 kHz

Lower Limit: 0 Hz

Note: Not normalized on B020319 and up.

Name: Frequency Accuracy

Description:  The largest center frequency error when
measured at every 100 MHz from 100
MHz to 1800 MHz. This value is a magni-
tude only.

Default: 2 MHz

Upper Limit: 6 MHz

Lower Limit: O Hz

Note: Not normalized on 8020319 and up.

8-29
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Section 9 - 2710 Operators

USER-DEFINED PROGRAMS

USER DEF Key

INTRODUCTION

The user-defined programs (UDP} s a group of key stroke se-
quences that are created by the user and stored in non-
volatile, random-access memary (NVRAM). The USER DEF
MENU key on the front panel permits the execution of each of
these key stroke sequencies (user-defined programs) with
only two key strokes. This featutre is useful when the user
must make a repetitive sequence of measurements,

The user-defined programs ment: is invoked by pressing the
USER DEF MENU key. Double-pressing the USER DEF
MENU key automatically repeats the last program executed.

A user-defined program may be stopped while it is executing
by pressing the USER DEF key. All of the other front panel
keys are locked out while a user-defined program is running.

A GUIDE TO CREATING
USER-DEFINED PROGRAMS

A user who wishes to create a UDP must be aware of certain
aspects of the instrument’s operation, such as:

& which keystroke combinations form an instrument
“operation” {see Section 4 in this manual)

e and how much NVRAM will be used by each operation
(see the Appendix at the end of this section).
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The user must also be aware of rules to be followed when
entering a program.

There is no provision for editing a program which has already
been stored. Therefore, it is suggested that more complex
programs be written down and tested before they are entered
and stored.

The following practices arerecommended for use when enter-
ing a program.

Initial Conditions

Theinitial Instrument seitings may sometimes cause program
execution that is perceived to be erroneous when in fact it is
not. The instrument continues operations from whatever state
the instrument is in when the program begins execution.

The following keystroke sequence will yield duplicate initial
conditions for a program, provided the storage register (one
of #3-9) is not modified (The initial conditions in the above
axample should be protected to prevent them from being
modified):

TUTIL] [1] [Register No ] [B]
[USER DEF MENU] [9] [0]
{UTIL] [t] {Register No.J {A]
(Rest of Program)

Store Initial Conditions
Begin Acguiring Keystrokes
Recall initial Conditions

The FACTORY DEFAULT setfting may aiways be used for
initial conditions, since these settings are the same from
instrument to instrument.

Sometimes it is not appropriate to rastore all of the instrument
settings, as in the above example. All reasonable instrument
conditions must be kept in mind when selecting a keystroke
sequence to use. Consider the following example:

[é% Hi S?G H é% ] increment Reference Level (3X)

i the instrument is at —30 dBm reference level before this
program is executed, the reference level will be at —60 dBm
after the program terminates. H, however, the reference level
is at +20 dBm, the final reference level is ~10 dBm. In this
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case, the following direct entry may have been more appropri-
ate if the program is intended for use whenthe initial reference
level is unknowr:

HNPUT MENU] [0] [60] [A]  SetReference Levelto—60dBm

Potential Troublesome Settings

When using certain commands, care must be takento ensure
that the instrument will respond to the commands as ex-
pected. The following paragraphs desctibe the commands
which are known to be more troublesome than others.

Marker Commands — When the instrument is operated
manually, the marker system commands are normally exe-
cuted afterthe instrument has had time too update the display,
such as after one or two sweep intervals. Under program
cantrol, the screen update functions (sweep, wait-for-end-of-
sweep) must be programmed in along with the marker com-
mands. For example:

[MKR/FREQ MENUJ[0][500YC] Set Center Frequency to 500 MHz
[M&KR PEAK FIND] Mark the Highest Signal On Screen
[MKRgp] [MKRey) Mark the second signai to the right

if a spectrum containing several signals (one dominant signal)
is being input into the spectrum analyzer, this sequence will
leave the marker on the second signal to the right of the
dominant signal, if the display is aliowed lo update after the
setting of the center frequency., The following example
describes a more appropriate command sequence.

IMKR/FREGQ MENU][0][500][C] Set Frequency to 500 MHz
[USER DEF] [9] {2] Wait for the current sweep fo end
[USER DEF} [9] [2] Wait for one full sweep to end

IMKR PEAK FIND] Mark the Highest Signal On Screen
[MKR»] [MKR ] Mark the second signal to the right

Center Measurs — The center measure problem is similar to
the markerproblem, with one difference. The center-measure
function does not actually execute untiithe end of the pending
sweep. This means that any command following a center-
measure will probably execute before the center-measure
has been accomplished. For example:

[MKR/FREQ MENU] 0] [500] [C] Set Frequency to 500 MHz
[USER DEF MENU] [9] [2] Wait for the current sweep to end
[USER DEF MENU] [9} [2] Wait for one full sweep to end

[CTR MEAS/TRKG] Centerthe signal closest to the marker
[USER DEF MENU] [9] [2] Wait for one full sweep to end
[USER DEF MENU] [9] [2] Wait for one full sweep to end
[SPANIDY [SPAN QL)) Decrement span/division

9-2
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In this example, the first 2 triggered sweeps ensure that the
display is updated before the center-measure function oc-
curs. The third sweep ensures that the center-measure
occurs before the span decrement operations, while the
fourth sweep updates the screen after the signal centering
was accomplished,

Single Sweep Mode ~ Some of the anomalies described
under Marker Commands and Center Measure can be mini-
mized by using the Single Sweep modein conjunction with the
Wait-for-end-of-sweep function. Once the instrument is in
Single Sweep mode, several commands can be programmed
followed by a Single Sweep Arm ([SGL SWP])/Wait-for-end-
of-sweep ([USER DEF MENU] [9] {2]) combination fo update
the display. For example, the following program segment wil}
initialize the instrument, and count and center the calibrator
signal:

[UTIL MENU] 1} 1] Recall FACTORY DEFAULT settings

[SGL SWF] Enter Single Sweep mode

fINPUT MENU] [9] Turn on the calibrator signal

[MKR/FREGQ MENUJ[0][100}C] Set Frequency at 100 MHz

[MKR/FREQ MENU] [1] [1]IC] Set Span to 1 MHz/div

{INPUT MENU] [0] [30] [A] Set Reference Level at —3C dBm

[CTR MEAS/TRKG] Count and center the signal

[SGL SWPF] Update display and perform Center
Measure

[USER DEF MENU] 2] [2] Wait for the sweep to end

[SGL SWP] Update display with the centered
signal

[USER DEF MENU] {9} [2] Wait for the sweep 1o end

The preceding example complsted a Center Measure opera-
tion using only two Wait-for-end-of-sweep functions, because
the Single Sweep mode allows absolute control over sweep
arming. The previous Centar Measure example, which as-
sumed Free Run triggering and non-Single Sweep modae,
required four Wait-for-end-of-sweep functions.

FREQ/MARKERS Knob - The FREQ/MARKERS knob oper-
ates differently under program control than it does in manual
mode. The knob has an *“anti-rubberbanding” function when
operated manually which minimizes tuning overshoot. This
feature has the side effect of increasing the amount of center
frequency change when under program control, making the
knob an unreliable data entry device tor user-defined pro-
grams. Forthis reasonthe anti-rubberband feature has been
defeated when usingthe programming feature, and the tuning
overshoot will be more pronounced when in acquisition mode,

Manual Scan~ The Wait-for-end-of-sweep function will never
terminate when the instrument is in manual scan mode. The
program may still be terminated by pressing [USER DEF
MENU],
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Key to Menu Selections

There are seven possible responses for the menu selections.
These responses are represented by special characters to
the left of each possible menu selection. They define the
action of the menu system when a particular menu entry has
been selected. A key to these display responses is provided
as follows:

AD = Exit to the active display.
AM = Exlt o the prior (higher) menu level,

S = Stay in the current menu, returning to initial
state.

vM = Move to a Sub Menu.

R = Porform a routineg, then return to the initial state
of the currant menu.

R*D = Perform a routine, then retum to the display.

AlS = Aninvalid selection has been made; retumns to
the initial menu after momentarily displaying a
message.

Modifications to the Display Response keys are indicated
with the following suffixes.

¢ = A momentary delay occurs prior to execution,
allowing the user to see confirmation of his
choice.

p = A prompt must be responded to before the

choice is invoked.

NOTE

These display response keys are shown in the
manual, they are not part of the display.
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User Defined Programs Menu

Press the USER DEF MENU key to bring up the User Defined
Programs Menu. See Figure 9-1.

This is the main menu for user-defined programs. Upto 8
programs may be stored in NVRAM. Storage registers 0
through 8 in this menu will contain titles of programs when
filled. Initially, the storage registers are empty (no programs
have been entered). See Figure 9-1.

USER DEFINED PROGRAMS

0
1
2
3
4
5
6
7
8
9

USER DEF PROGRAM UTILITIES

4+— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

" .

Figure 9-1, User-defined program main menu.
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User Defined Program Utilities Menu

Press USER DEF MENU/M#9 to bring up the program utilities. See Figure 9-2. '

0o
o1
Ap o2
vMO3
AD 04
vM 05
AD 08
vMO7
vM 08
vM 09
10
11
12
13
14
15

USER DEF PRHOGRAM UTILITIES

0 ACQUIRE KEY STROKES (EXIT ACQUIRE MODE)
1 TITLE EDIT

2 WAIT FOR END OF SWEEP

3 DISPLAY MESSAGE

4 PAUSE FOR "USER DEF" KEY
5 CONTINUOUS EXECUTION {ON)
6 STORE

7 DELETE

8 PROTECT

AVAILABLE MEMORY 11220 BYTES
4— = PREVIOUS MENU

| MENU KEY = RETURN TO DISPLAY

Figure $-2. The USER DEFPROGRAM UTILITIES entered via selection 9 of the USER DEFINED PROGRAMS menu.

94
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Creating a Program

1. Select ACQUIRE KEY STROKES in the USER DEFINED
PROGRAMS menu by pressing USER DEF MENU/#9/#0,

The spectrum anaiyzer returns to the spectral display.
The spectral display shows the titie of the program being
acquired (if one already exists), the message ACQUIRE
KEY STROKES, and the number of bytes of memory
used, See Figure 9-3.

NOTE

a. The program litle should be created or edited prior
to saving the program. See Creating a ProgramTitle
on this page.

b, Acquire mode may be aborted by pressing USER
DEF MENU/#9/#0 (EXIT ACQUIRE MODE). The
program entered will reside in the editing buffer untif
it is replaced by another program or power is turned
off.

2. Press the desired sequence of key strokes to create an
operation/s.

Theinstrument functions normally exceptthatkey sitokaes
are saved in an editing bufffer as they are entered.

3. Savethe key strokes sequence (program) permanently by
pressing USER DEF MENU/#9/#6/Desired Register (STORE).

The STORE menu allows the user to select the desired
program storage register. Storing a program automati-
cally exits the ACQUIRE KEY STROKES mode,

ATTN 10DB
VE OFF
1008/

100.0MHZ
~-20DBM
10KHZ/
3KHZ RBW
UNCAL
error line
program titie

ACQUIRE KEY STROKES 30 BYTES

Figure 9-3. Example of the display whiie in the ACQUIRE mode.
The title of the program may be seen on the display.
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Creating a Continuousiy Executing Program
[USER DEF MENU/#9/#5]

1. A newly created program may be enabled to execute con-
tinuously by pressing USER DEF MENU/#9/#5 [CONTINU-
OUS EXECUTION (ON)] prior to storing the program.,

When continuous execution of a program is invoked, the
instrument displays an instruction set. See Figure 9-4.

oo |l USER DEF PROGRAM UTILITIES
o1
02
03
04
05
06
07
08
03
10
111
12
13
14
15

THE CONTINUOUS EXECUTION
FEATURE OF USED DEFINED KEY
ALLOWS A PROGRAM, ONCE
STARTED, TO REPEATEDLY
EXECUTE UNTIL THE "USED DEF"
KEY IS PRESSED.

ENABLE CONTINUOUS EXECUTION
FOR THIS PROGRAM?

YES

Figure 9-4, Instruction set for sett ing up continuous execution
of a program.

Creating a Program Title

1. inveke the TITLE EDIT menu by pressing USER DEF
MENU/#9/#1.

The spectrum analyzer displays a title line (limited to 28
characters), available character set, and a set of instruc-
tions. See Figure $-5.
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TITLE EDIT

_itle line of up to 28 char

@ ABCDEFGHIJKLMNOPQRSTUVWXYZ
0123456780 I"4$%' ()4, /<> ?

PRESS "A" FOR EDITING/ANSTRUCT
PRESS FOR CURSOR MOVEMENT:
SIG*V, MKR <>, SPAN < ><

TURN KNOB TO SELECT CHARACTER
OR SELECT DIGIT FROM KEYPAD

PRESS "B” TO STORE
PRESS "C"TO DELETE
PRESS ‘D" TC ABORT

Figure 9-5. This menu s used for editing a titie for a user defined
program.

2. Enable the edit session by pressing "A".

The cursor () in the display polnts to a character o be
edited in the title line.

3. Scroll through the range of available characters by tuming
the FREQ/MARKERS knob.

The range of characters available include 0to 9, Ato Z,
some punctuation characters, and a space. The space
character is available betweenthe 9 andthe |, @ and the
A, and the Z and the O.

4. Seiect the desired character by scrolling to that character,
then moving the cursor to the next position.

Pressing "B" (the STORE selection) stores the title in the
editing buffer. Pressing "C" (the DELETE selection)
erases the entered title from the editing buffer, (NOTE:
Pressing "C" may also be used to erase a previously
enteredtitle). Pressing "D" (the ABORT selection)leaves
the previous title in the editing buffer unchangad.

i atitle is stored, it will reside in the editing buffer, which
is temporary (the title wilt be lost if power is turned off}.

Wait for End of Sweep

USER DEF MENU/#9/#2 — Wait-for-End-of-Sweep must be
programmed along with some operations that require asweep
update before execution of the next operation in the program,
such as when the display must be allowed to update afterthe
sotting of the center frequency before a marker operation
occurs,

9-8 -
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lf the display must be updated before a subsequent operation
in the program, it is recommended that two wait-for-end-of-
sweeps be inseried in the program. See Potential Trouble-
some Settings on page 8-2.

This function causes the instrument to suspend execution of
instructions until the end of sweep is reached. Program
execution continues after end-of-sweep processing is com-
plete.

The message WAIT FOR END OF SWEEP is displayed.

“This command is NOT executed while in the acquire mode. 1t
is executed only while the program is running.

Display Message

1. Press USER DEF MENU/#9/#3 to statt a crt display
message edit.

The spectrum analyzer displays a message line (limited
to 32 characters), available character set, and a set of in-
structions, See Figure 9-6.

2. Enable the message entry session by pressing "A".

The cursor {_)} in the display points to a character to be
adited in the title line.

The message is entered in a manner similar to TITLE
EDIT. A subsequent PRINT will overwrite a previous
print fine. Line 8 is used on the crt dispiay.

3. Select the desired character by scrolling to that character
using the FREQ/MARKERS knob, then moving the cursor to
the next character position.

The range of characters available include 010 8, Ato Z,
some punctuation characters, and a space. The space
character is available between the 8 and the |, @ and the
A, and the Z and the 0.

Pressing "B" {the STORE selection) stores the message
in the editing buffer. Pressing "C" {the DELETE selec-
tion) erases the entered message from the editing buffer.
(NOTE: Prassing "C™ may aiso be usad to erase a pravi-
ously entered message). Pressing "D" (the ABORT
selection) leaves the previous message in the editing
buffer unchanged.

if a message is stored, it will reside in the editing buffer,
which is temporary {the message will be lost if power is
turned off).
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_line of up to 32 characters

@® ABCDEFGHIJKLMNOPQRSTUVWXYZ
0123456789 "#5%'()'+,- /5<=>"7

PHRESS “A" FOR EDITING/INSTRUCT
PRESS FOR CURSOR MOVEMENT:
SIG AV, MKR <>, SPAN < ><

TURN KNOB TO CHOOSE CHARACTER
OR SELECT DIGIT FROM KEYPAD

PRESS “B" TO STORE
PRESS “C” TO DELETE
PRESS 'D" TO ABORT

Figure 9-6. This menu is used for editing 8 message to be
printed onto the display.

Pause for 'USER DEF’ Key

USER DEF MENUW/#9/#4 - This function causes the instru-
ment to suspend execution of instructions until the USER DEF
MENU key is pressed. This feature is useful for stopping
program execution so that operational results up to that point
can be recorded. The "pause™ may be inserted anywhere in
the program,

The following message is displayed if a PAUSE FOR "USER
DEF" key is encountered during program execution:

PRESS "USER DEF" TO CONTINUE

This command is NOT executed while in the acquire mode. }
is executed only while the program is running.

Storing The Program

1. Press USER DEF MENU/#9/#6 (STORE) to start the
storage sequencefor the currently selected program. Amenu
of all stored programs is displayed when the STORE selection
is invoked. See Figure 9-7.
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oolll STORE

o1

AD 02 0 title of program

AD 03 1 title of program

AD 04 2* title of program

M OS5 3 title of program

AD 06 4 title of program

AD 07 5 title of program

*Mo8 6 title of program

AD 09 7 title of program

AD 10 8 title of program
i1 title of programor UNTITLED
12
13
14 € = PREVIOUS MENU
15 =

MENU KEY = RETURN TO DISPLAY

Figure 9-7. This menu Is displayed when the STORE program
selection is invoked.

Registers 1 through 8 in Figure 4 will ba blank if no
programs have been previously entered.

2. Select a register to end the storage sequence.
The foliowing error message is displayed if a program
already exists in the desired selection,

DELETE EXISTING PROGRAM FIRST

The following error message is displayed if the local
buffer is empty.

EDITING BUFFER IS EMPTY

The following error message is displayed if the NVRAM
is full.

CANNOT STORE — NV MEMORY FULL

The program in the editing buffer along with the program
title and file name information is stored in the currently
solacted user-defined program. The asterisk {*) moves
to the stored selection.

K no title has been created, a default title is stored in the

buffer in the format PROGRAM n where 'n’ is a number
0 to 8 of the register in which the program is stored.

97
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Deleting a Program

1. Press USER DEF MENU/#9/#7 (DELETE) to start the
program delstion sequence. A menu of all stored programs
is displayed when the DELETE selection is invoked. See
Figure 9-8.

2. Select a program to end the deletion sequence.

Thefollowing message is displayed if there is no program
stored for the selection:

SELECTED PROGRAM IS EMPTY

The following error message is displayed if the stored
program is file-protected.

REMOVE PROTECTION FIRST

As a confirmation of the deletion, the following message
is displayed.

PRESS "C" TO DELETE, OR

*D* TO ABORT

3. Press "C" to delete the selected program, or press "D" io
abort.

DELETE

0 ftitle of program
MM 03 1 #title of program
AM 04 2 id#title of program
AM 05 3 title of program
M 06 4 #title of program
M 07 5 #title of program
AM 08 & ftitle of program
AM 09 7 #itle of program
M10 8 title of program
11 {# INDICATES PROTECTED PROGRAM)

#— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 9-8. This menu is displayed when the DELETE program
selection Is Invoked.

9-8 .
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Protecting a Program From Deletion

1, Press USER DEF MENU#8/#8 (PROTECT) to start the
stored prograrm protection sequence. A menu of all stored
programs is displayed when the PROTECT selection is in-
voked. See Figure 9-8.

00]]i PROTECT

01
AM 02 0 #title of program
AM 03 1 title of program
AM 04 2 title of program
M 05 3 #itle of program
AM 06 4 #title of program
AM 07 5 ftitle of program
AM 08 & ftitle of program
M09 7 title of program
AM 10 8 title of program

11
12
13
14
15

4— = PREVIOUS MENU
‘MENU KEY = RETURN TO DiSPLAY

Figure 9-9. This menu is displayed when the PROTECT program
selection is invoked.

2, Select a program to end the protection sequence.

The PROTECT selection enables or disables protection
for the specified stored program.

Once the program selection has been made, the protec-
tion is toggled on (# preceding the titie) or off (no #').

EXECUTING A USER-DEFINED
PROGRAM

Initiate a user-defined program by pressing USER DEF and
selecting one of nine registers (programs). See Figure 8-10.
Once a selection is made, the spectrum analyzer returns to
the display and the user-defined program is executed. A
program may be stopped while it is executing by pressing the
“USER DEF” key.

The asterisk {*) moves to the program being executed.

# there is no program stored for the selection, the following
message is displayed:

SELECTED PROGRAM IS EMPTY

The last program executed, as indicated by the asterisk, may
be repeated by double-pressing the “USER DEF key.
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Line 8 of the display is reserved for specific progress mes-
sages that are displayed during program execution.

The pound (#) sign between the program number and the
program name indicates that the program is protected from
deletion.
» Hf a wait-for-end-of-sweep instrument cperation is
encountered, the message WAIT FOR END OF
SWEEP is displayed.

s | apause for "USER DEF” key is encountered, the

message PRESS “USER DEF” TO CONTINUE is

— displayed.
DELETE

*MO2 0 tille of program

AWM 03 1 #title of program

M 04 2 #itle of program

AM 05 3 itle of program

AM 06 4 #itle of program

AM 07 5 #title of program

M 08 6 ftitle of program

AM 09 7 #title of program

*M10 8 title of program 100.0MHZ ATTN 1008
11 9 USER DEF PROGRAM UTILITIES —20DBM VF OFF
12 1OKHZ/ 16DB/

4— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

3KHZ RBW
UNCAL
error line
program title

print to display line

Figure 9-10. This menu Is displayed when the DELETE program

rogress message i
selection is invoked. progress m ge line

Display While the Program is Running

The title of the program is displayed on line 6 of the crt display
while the program is running. If a “print 1o display” opera-
tionis encountered during execution, the respective message
will be displayed on line 7 of the display.

Figure 9-11. The Program title, print to display, and the progress
fine message iines are displayed whiie program execution is in

progress.
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APPENDIX

The following information is broken up into categories to aid in locating the desired command. Since the farge front panel knob
is primarily a generic “increment-decrement” devics, its description is located in the “Human Interface” section. The knob's
function is changed by commands found in various cther sections of this appendix.

FREQUENCY COMMANDS
Opueration Keystrokes Memory Used
Center Frequency Value IMKR/FREQ MENU] (0] [Value] 10 Bytes
{UTIL MENU] (2} [0] [Value]
Frequency Increment Mode IMKR/FREQ MENU] [8] {3] [0-2] 4 Bytes
Tabular Tuning Table for Frequency | [MKR/FREQ MENU] (8] 14] [0-7] 4 Bytes
Increment
Turn off the Frequency Counter whenin | [IMKR/FREQ MENU] [9] [2] [0] 3 Bytes
Tracking Mode
Counter Resolution IMKR/FREQ MENU] [9}12] [1-2] 6 Bytes
Start Frequency Value [MKR/FREQ MENU} [7] [0] [Vaiue] 10 Bytes
Stop Frequency Value [MKR/FREQ MENU] [7] [1] [Value] 10 Bytes
Center Frequency Offset IMKR/FREQ MENU] [9] [5] [Value] 10 Bytes
User-Defined Tuning Increment [MKR/FREQ MENU] [9] [3] [3] [Value] | 18 Bytes
Center Frequency Value:Toggte the [MKR/FRECQ MENU] [8] 2 Bytes
tuning increment mode
Toggle frequency hinge point between | [MKR/FREQ MENU] [9] [0] 2 Bytes
Center and Start
Execute one center-measure cycle ICTR MEAS/TRKG] 2 Bytes
Enable Frequency Offset mode [IMKR/FREQ MENU] [9] [6] 3 Bytes
Toggle phaselock mode (Option 01only) | [UTIL MENU] [4] [3] {4] 3 Bytes
SPAN/DIV COMMANDS
Operation Keystrokes Memory Used
Span/Division Value [MKR/FREQ MENU] [1] [Value] 6 Bytes
[UTIL MENU1[2] [2] [Value]
Increment or Decrement Span/Division | [SPAN G5 | 5 Bytes
in a 1-2-5 Sequence [SPAN Q]
Toggle MAX span mode on and off [MAX SPAN] 3 Bytes
Toggle ZERO span mode on and off [ZERO SPAN] 3 Bytes

9-10 -
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VERTICAL COMMANDS
Operation Keystrokes Memory Used
LOG Vertical Mode [10DB/SDB/1DB] 9 Bytes
[UTIL MENU] 2] [6] [0-2]
{LIN] {if in LIN vertical display mode)
LIN Vertical Mode [LIN] (if in LOG vertical display mode) | 9 Bytes
[UTIL MENU) [2] [8] [3] [Value]
Toggle LIN vertical mode [LIN] 3 Bytes
Set reference level units [INPUT MENU] [3} [0-5] 3 Bytes
Set full-screen reference level value [UTIL MENU; [2] [1] [Value] 6 Bytes
[INPUT MENU] [0] [Value]
Increment or decrement the full-screen | {REF LEVELS% ] 5 Bytes
reference lavel [REF LEVELSIG ]
168 <
Toggle reference level fine step mode {(mda)} 4 Bytes
Set external attenuation/amplification | [INPUT MENU] [8] {1] [VAlue] 6 Bytes
level
Set RF attenuation value [INPUT MENU] [5] [Valus] 6 Bytes
[UTIL MENU] [2] [3] [Value]
Set RF attenuation mode to auto [INPUT MENU] [5] [C] 3 Bytes
[UTIL MENU] 2] 13] [C]
Set the display acguisition mode [DSPL MENU] [4] 3 Bytes
Toggle the vertical scale through a 1/5/ | [1DB/SDB/16DB] when in log mode 2 Bytes
10 sequence
Toggle the RF preamplifier on and off | [INPUT MENU] [1] 3 Bytes
Set the system input impedance [INPUT MENU] [2] 2 Bytes
Set the first input mixer level [NPUT MENU] [4] [Value] 4 Bytes
Toggle extarnal attenuation and amplifi- | [INPUT MENU] [6] [0] 3 Bytes
cation offset mode
Select dBuV/M Correction Table [INPUT MENU] [3]1{9] [1-5] 4 Bytes
Delete dBuV/M Correction Table [INPUT MENU] [3] [9] [9] [0] [1-5.8] 4 Bytes
Print dBuV/M Correction Table [INPUT MENU] [3] [9] [9] [0} {1-6,7] 4 Bytes
Selsct dBuV/M Measurement Distance | [INPUT MENU] [3] [9] [6] [Value] 10 Bytes
Toggle dBuVM Marker Display Mode | [INPUT MENU] [3} {9] [9] 3 Bytes
Teoggle dBuV/M Destination Waveform | [INPUT MENU] [3] [9] [7] 4 Bytes

www.valuetronics.com
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SWEEP SYSTEM COMMANDS
Operation Keystrokes Memory Used
Set the sweep trigger source mode [SWP/TRIG MENU] [0-5] 3 Bytes
Toggle single sweep mode [SGL SWP] (if not in single sweep | 3 Byles
mode)
[SGL SWP] [SGL SWF] {if already in
single sweep mods)
Arm single sweep once [SGL SWP] (After single sweep mode | 3 Byles
has been entared)
Set sweep mode [SWEEP AUTO] 3 Bytes
[SWP/TRIG MENU] [7-8]
Set sweep time/division [SWP/TRIG MENU] [8] [Value] 6 Byles
[UTIL MENU] [2]{7] [Value]
incrementordecrement the sweeptime/ | [FAST] 5 Bytes
division [SLOW]
Set the horizontal line triggering mode | [SWP/TRIG MENU] [9] [3-4] 3 Bytes
Set the horizontal line trigger mode line | [SWP/TRIG MENU] [9] [6] [Value] [A] 4 Bytes
number
Toggle betwseen horizontal line trigger | [SWP/TRIG MENU] [8] [7] 3 Bytes

TV line standards

9-12

www.valuetronics.com



User-Defined Programs - 2710 Operators

WAVEFORM COMMANDS
Operation Keystrokes Memory Used

Ensemble averaging mode [DSPL MENU][1][1] {to enable) 3 Bytes

[DSPL MENUJ[1]12] (to disable)
Toggle max hold mode [MAX HOLD] 3 Bytes
Toggle viewing of the specified wave- | [A-D] 3 Bytes
form
Toggle difference display offset refer- | [DSPL MENU][3] 2 Byles
ence
Setthe number of sweeps for ensemble | [DSPL MENU][1]{7] [C] (for continy- 4 Bytes
averaging mode ous)

IDSPL MENU] [11{7] [Value] [A] (fora

fixed number}
Toggle saving of the specified wave- | [SAVE][A-C] 3 Bytes
form
Toggle waterfall mode (save-D) [SAVE] [D] 3 Bytes
Set the ensembile averaging mode IDSPL MENU] [1]13-6] 3 Bytes
Set the ensemble average destination | [DSPL MENU]{1] [8] 3 Bytes
waveform
Toggle min hold display mode [DSPL MENU] [9] 3 Bytes

DISPLAY COMMANDS
Operation Keystrokes Memory Used

Toggle readouts [DSPL MENU] [8] 3 Bytes
Toggle graticule Hlumination [GRAT ILLUM] 2 Bytes
Toggle video monitor mode [SWP/TRIG MENU] [8] 3 Bytes
Toggle video menitor mode ISWP/TRIG MENU] [9] [0] 3 Bytes
Toggle the video sync polarity [SWP/TRIG MENU] [8] [1] 3 Bytes
Toggle the video polarity [SWP/TRIG MENU] [9] {2] 3 Bytes
Print Readouts UTIL MENU] 9] [Of 2 Bytes
Display text on screen [USER DEF MENU] [9] [3] [A] [edit- 38 Bytes

message] [B]

www.valuetronics.com
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GENERAL PURPCSE COMMANDS

Operation Keystrokes | Memory Used
Store the current settings in the speci- | {UTIL MENU][1][2-9] [B] 3 Bytes
fied register
Recall settings from the specified regis- | [UTIL MENU] [1][0-2] 3 Bytes
ter [UTIL MENU] [1][3-9] [A]
Delete the settings stored in the speci- | [UTIL MENU][1] [2-8] [C} {C] 3 Bytes
fied register

INTERNAL CALIBRATION COMMARNDS

Operation Keystrokes Memory Used

Normalize internal parameters [UTIL MENU] [3]{0-2] 4 Bytes
[UTIL MENU] [5] [5] [0] [0-5,8] [A]
[UTIL MENU] [5] [5] [1] [0] [1] {A] {2] [2]

(Al

[UTIL MENU]I5][5] [11{1] 2] [A]

IUTIL MENU] [8] [5][1112] [1] [A]

[UTIL MENU] [5]5] {2] [0-9] [A]
Toggle the internal calibrator signal HINPUT MENU] [9} 3 Bytes
Toggle frequency corrections [UTIL MENU] [4] [3] [5] 3 Bytes

Set the external pad value to be usedin | [UTIL MENU][5][5][1]1{0][2][*]{Value] | 6 Bytes
the reference gain normalization

Set the external reference frequency | [UTIL MENU][5] [5]{1][1]{1] [Value] 10 Bytes

value
Enable RF Mother board diagnostic | [UTIL MENU][5][0] [0] 2 Bytes
function
Default normalized internal parameters | [UTIL MENU] [5] {5] {0] [0-5,8] [C] 3 Bytes
[UTIL MENU] [5]15] [1]1 0] [1] [C]
[UTIL MENU] {5]{5] [11 [1]1[2] [C]
[UTIL MENU] |5115] [1]1 12] [1] IC]
[UTIL MENU] [5] [5] [2] [0-9] |C]
Recall prior normalized parameters [UTIL MENU] [5]{5] [0] [0-5,8] [B] 3 Bytes
H{UTIL MENUT[5]{5] [1}[0] {11 [B]
[UTIL MENU] [5] [5] [11 1] 2] [B]
(UTIL MENU] {5] [5] (1] {2] [1] [B]
[UTIL MENU] [5][5] [2] [0-9] [B]

914
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MARKER SYSTEM COMMANDS
Operation Keystro_kes Memory Used
Toggle the marker system mode [MKR A OFF] 3 Bytes
ch;ggle noise-normalized mode on and | [APPL MENU] [2] 3 Bytes
o
Toggle signal tracking mode [CTR MEAS/TRKG] (doubie press for | 3 Bytes
on, single for off}
Exchange primary and secondary | [MKR/FREQ MENU] (5] 2 Bytes
marker positions
Set signal threshold to AUTO mode IMKR/FREQ MENUL [9] [1][C] 3 Bytes
Set signal threshold level [MKR/FREQ MENU] [9] [1] [Valus] 6 Bytes
Set reference level to place marker at | [MKR/FREQ MENU] [3] 2 Bytes
full screen
Set marker to next highest signal [MKR/FREQ MENU] [9] [7] 2 Bytes
Set marker next lower signal [MKR/FREQ MENU] [9] {8] 2 Bytes
Set marker to next signal to the left [MKR$] 2 Bytes
Set marker to next signal to the right IMKRG] 2 Bytes
Set Marker to peak of maximum signal | [MKR PEAK FIND] 2 Bytes
Toggle bandwidth mode [APPL MENU] [0] 3 Bytes
&?et froquency start/stop to marker posi- | [MKR/FREQ MENU] [6] 2 Bytes
tions
Set the DBC level for bandwidth mode | [APPL MENU] [9] [0} [Value] 6 Bytes
Set minimum signal size (in display | [UTIL MENU]{4]{3] {1] [Value] 4 Bytes
points) for marker commands
Toggle carrier-to-noise mode [APPL MENU}{1] 3 Bytes
Set carrier-io-noise bandwidth [APPL MENUJ[9][1] [Value] 6 Bytes
Set noise normalized mode bandwidth | [APPL MENU][9] {2] [Value] & Bytes
Enable the Signal Search (spur search) | [APPL MENU] 3] [8] 42 Bytes
function
Display the spur search results [APPL MENU] [3]19] 2 Bytes

www.valuetronics.com
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CCMMUNICATIONS COMMANDS
Operation Keystrokes ‘ Memory Used

Toggle the plotter language (Option 09 | [UTIL MENU] [4][1][1] 3 Bytes
only)
Begin a piot (Option 09 only) [UTIL MENU}[B] 2 Bytes
Taggle the plot output port {Option 09 | [UTIL MENU] [4][1][0] 3 Bytes
only)
Wait fir Event (Wait for end of sweep or | [USER DEF] [9] {2] 2 Bytes
display-line-limit)
Toggle the Centronics port mode (Op- | [UTIL MENU] [4] [0] [1] [0} 3 Bytes
tion 09 only)
Toggle the plots-per-page {Option 09 | {UTIL MENU] [4][1]1[3] 3 Byles
only}
Toggie the plot speed (Option 08 only) | [UTIL MENU] [4] [1][2] 3 Bytes
Toggle the plot position {Option 09 only)

[UTIL MENU] 4] [1] [4] 3 Byles
Wait for user response

2 Bytes
[USER DEF MENU]19] [3]
HUMAN INTERFACE COMMANDS
Operation Keystrokes Memory Used

Sets the knob function [MKR/FREQ] [2] 5 Bytes
Set the digplay line level [DSPL MENU] [8]{2] [Valus] 6 Bytes
Set the display line mode [DSPL MENU] (8] [1] 3 Bytes
Set detector/speaker mode [DET/GEN MENU] [0-3] 3 Bytes
Toggle the audio alert level [UTIL MENUT[4] [3] [01 3 Byles
Increment or decrement the front panel | [FREQ/MARKERS knob] 5 Bytes
knob
Toggle titte mode ON and OFF [DSPL MENU] [5] [1] 3 Bytes
Toggle plot labsling ON and OFF [DSPL MENU] [5] [3] 3 Bytes
Toggle display line audio beep mode [DISPLAY MENU] [8] [4] 3 Bytes
9-18
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RESOLUTION BANDWIDTH AND VIDEO COMMANDS

Operation

Keystrokes

Memory Used

Set resolution bandwidth value

increase or decrease resolution band-
width setting

Toggle auto resolution bandwidth

Set the video detection mode
Toggle video fifter

Set video filter value

[UTIL MENU] [2][4] [1] [Value]

[RESOLUTION BW 95 ]
[RESOLUTION BW <1 |

[RESOLUTION BW AUTO)
[UTIL MENU] [2] [4] {0]

[DSPL MENU] [7][1-3]
[VIDEO FLTR]

[UTIL MENU] [2] [5] [1] [Value]

6 Bytes

5 Bytes

3 Bytes

3 Bytes
3 Bytes

6 Bytes

www.valuetronics.com
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Section 1.0 - 2710

FIELD STRENGTH MEASUREMENTS

Computing and certain other electronic equipment emit spu-
rious rf energy inthe immediate envitonment in which they are
used. Government agencies such as the U.S. Federal
Communications Commission (FCC) and the German Ver-
band Deutscher Elektrotechniker {VDE) have set standards
for the maximum amount of spurious rf energy that this
equipment can emit.

Electromagnetic Interference (EMI) tests must measure the
field strength of spurious emissions (measured in dBuV/m) of
slectronic equipment. This is usually done by placing a
calibrated amtenna at a specified distance from the device
under test, and conpecting the antenna to a spectrum ana-
lyzervia a transmission line. The antennadevelops aterminal
voltage in response to the incident electromagnetic energy
radiated by the device under test, and the spectrum analyzer
measures the terminal voltage intensity in dBuV.

In order tofacilitate making these measurements, the voltage
measured across the antenna must be converted to field
strength units, dBpV/m. This conversion is meaningful only
when the following conditions are met:

» The antennafactor, provided with the test antenna, is
used to normalize the measurement.

® A correction for distance is made fo the measured
field intensity it the antenna is placed at a distance
other than the specified distance.

The 2710 Spectrum Analyzer provides a convenient vehicle
for making these EMI measurements,

This section of the manual describes the field strength meas-
urement software in the Spectrum Analyzer, dealing with the
following:

» Measurement Invocation
& Measurement Appearance to the User

& Measurement Deactivation

Key to Menu Selections

There are seven possible responses for the menu selections.
These responses are represented by special characters 1o
the left of each possible menu selection. They define the
action of the menu system when a particular menu entry has
been selected. A key to these display responses is provided
as follows:

www.valuetronics.com

D = Exitto the active display.

AM = Exit to the prior (higher) menu level.

) = Stay in the current menu, returning to initia
state.
vM = Moveto a Sub Menu,

R = Perform a routine, then returnto the initial state
of the current menu.

R*D = Perform a rouine, then return to the display.

AS = Aninvalid selection has been made; retumns to
the initial menu after a momentary display of an
instructive message.

Modifications to the Display Response keys are indicated
with the following suffixes.

d = a momentary delay occurs prior to execution,
allowing the user to see confirmation of his
choice

p = a prompt must be responded to before the

choice is invoked.

NOTE

These display response keys are shown in the marn-
ual, they are not part of the display.

Press INPUT MENU/#3 to display the menu selections
shown in Figure 10-1.

NOTE

In an actual display, only the CAPITAL letters within
the boxed area are shown; the current value re-
places the lower-case letters. The information out-
side the box is supplemental.
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Reference Leve Units Menu

00 |l| REFERENCE LEVEL UNITS

01
AD 02 0 DBM
D03 1 DBMV
*D 04 2 DBV
D05 3 DBUV
D 0B 4 DBUW
AD 67 5*DBUV/M IN WFM "X OO0KXXXXX

08
08
10
v 11
12

g DBUV/M SETUP

13
14 4+— = PREVIOUS MENU
15

MENU KEY = RETURN TO DISPLAY

Figure 10-1. Reference level units selection menu.

The user may select which reference level units to use, or he
may select 9 to setup the current dBuV/m configuration.

NOTE

This menu has been changed from previous ver-
sfons of firmware.

The usercan enable dBuV/m reference level unit by selecting
(DBUV/M IN WFM “X"...} in the preceding menu.

The destination waveform buffer, either A, B, or C, is printed
on line 5.

10-2
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In Figure 10-1, XXXXXXXXXX is replaced with atitle. Thetitle
will be one of the following:

1. ANTENNA N, where N is the antenna table eniry number
from the DBUV/M SETUP menu if the entry uses the default
title,

2. ANT EMPTY i the currently selected artenna table entry
has no antenna factor table associated with it.

3, The first 10 characters of the title of the antenna factor table
selected.

The following warning message is displayed if dBuV/m is
enabled while the currently selected antenna table is empty.

WARNING: USING EMPTY ANT TABLE

Setting up dBuV/m

Selection #9 (DBUV/M SETUP) in the REF LEVEL UNITS
menu is used to select one of three things:

# Toselect which antennafactortable is tobe used with
the dBuV/m measurement

s Tosetthe current measurement distance and marker
display mode.

e To edit/create an antenna factor table.

DBUV/M SETUP

00
vM o1
502 0 EDIT ANTENNA TABLE
S 03 1 "ANTENNA 2 or TITLE
S04 2 ANTENNA 3or TITLE
S 05 3 ANTENNA 3 or TITLE
5086 4
507 5
08
Sp 09 6 MEASUREMENT DIST 0000.0M
S 10 7 SAVE RESULTS IN WFM X
s 9 MARKER DISPLAY DBUV/M
12

13
14
15

PREVIOUS MENU
RETURN TO DISPLAY

Pr—
MENU KEY

Figure 10-2. dBuV/m setup menu.

Selecting Antenna Factor Tables

Menu selections 1 through 5 are used for making field strength
measurements with a corresponding antenna. The entry
marked with an asterisk (*} specifies the currently selected
table. The defaultis 1.

(VM)



There is a possible maximum of five antenna factor tables
available to the user, subject to available NVRAM storage
space,

The titles for antenna factor tables are displayed next to their
index numbar. The lack of a title on a line implies that no
antenna factor table has been associated with that eniry.
Entries with no antenna factor tables associated withthem are
considered empty, but may be selected for use in the meas-
urement.

If 2 new antenna factor table is selected while a field strength
measurement is in progress, the change occurs immediately
and the destination waveform reflects corrections tor the new
antenna factor table.

Setting the Measurement Distance

Menu entry #6 (MEASUREMENT DISTANGE) is used to
specify the measurement distance between the antenna and
the device under test. When menu item #6 is selected, the
useris prompted for a new measurement distance. Measure-
ment distances are specified in meters, within the range of 0.1
through 214,748,364.0 meters, and with a resolution to the
nearest tenth of a meter. The default is the same distance as
the reference distance of the antenna currently selected,

The measurement distance may also be entered in feet, Km,
or miles: however, the status of the measurement distance is
always displayed in meters because the value is immediately
converted 1o meters upon entry.

¥ a new measurement distance is selected while a field
strength measurement is in progress, the change occurs
immediately and the destination waveform reflects correc-
tions for the new antenna factor table,

When the user is prompted for a measurement distance, lines
13, 14, and 15 appear as follows.

13 ENTER NEW VALUE: _

A=METERS B=KM C=FEET D=MILES

www.valuetronics.com
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The following error message is displayed if the user specifies
an out-of-range measurement distance, and the measure-
ment distance value changes to its minimum{maximurm} if the
entered distance is under(over) the fimit..

OUT OF BRANGE

Specifying the Destination Waveform

Menu entry #7 (SAVE RESULTS IN WAVEFORM X) allows
the user to select the waveform register in which the results of
the measurement are placed. This menu item, when se-
lected, cycles through the sequence A - B — C. The default
waveform registet is C.

Thefollowing error message is displayed if an attemptis made
to change the destination waveform while the dBuV/m mode
is enabled [running(idie)].

FUNCTION NOT AVAIL IN DBUVM MODE

(NOT AVAILABLE WITH DBUV/M IDLE)

Setting The dBuVv/m Marker Display Mode

Menu entry #9 (MARKER DISPLAY) allows the user to select
the readout display mode for markers placed on the dBuV/
mwaveform. The marker amplitude will be displayed in the
selected units {dBuV/m or V/im) and the frequency in Hz.

Editing Antenna Factor Tables

Menu entry #0 (EDIT ANTENNA TABLE) allows the user to
enter new and edit existing antenna factor tables.

The user can manipulate, print, and transfer antenna tables
through selections in this menu.

Any changes made to the currently selected antenna factor
tabie while afield strength measurement is in progress is NOT
immediately reflected in the destination wavetorm. New and
edited antenna factor tables may be enabled by selecting the
new (edited) table by presing INPUT MENU/#3/#9/#1-5. This
may entail having to reselect the currently selected table if it
has been edited.
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00 f1| EDIT ANTENNA TABLE

01
vM 02 0 BEGIN EDIT
vM O3 1 TITLE EDIT
vM 04 2 STORE
vMO05 3 LOAD
vM 086 4 DELETE
vM 07 5 PRINT
vM 08 6 ANTENNA SETUP
09
10
11
12 (FREE MEMORY 00000 BYTES)
13
14 4— = PREVIOUS MENU

15 MENU KEY = RETURN TO DISPLAY

Beginning an Edit Session - Menu selection #0 {INPUT
MENU/#3/#945/#0 BEGIN EDIY) is used to enter the an-
tenna factor table editing mode. The following message is
displayed while the editing buffer is being created:

WORKING

The maximum size of the editing buffer is 999 entries. The
foliowing error message is displayed if the maximum number
of entries is exceedsd:

TABLE S TOO LARGE TC EDIT

The user performs editing in a local buffer uniil requirements
are met, then the contents of the editing buffer may be stored
in NVRAM. A description of the editing scheme can be found
under Entering the Editing Session.

The current status of the editing buffer is also displayed next
to menu item #0 in Figure 10-3. Possible status messages
are:

¢ EMPTY - indicating that the local buffer is currently
empty.

® NEW ~ indicating that an editing session has been
started on a new table in the local buffer.

* MODIFIED ~ indicating that an edit session on a
previously existing table has occurred, and the con-
tents have been modified.

¢ ANTENNAN- (whereNisthe numberoftheantenna
table entry, see Figure 10-2}, indicating that the con-
tents of the corresponding table in NVRAM has been
loaded into the local buffer for editing. Thistextisonly
printed if therse is no title associated with the selected
entry.

104
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Figure 10-3. Antenna table editing menu.

# Thefirst 10 characters of the title of the table that has
been loaded from NVRAM into the local buffer for
editing.

The following error messageis displayed if item #0 is selected
while the antenna parameters have not been set.

USE “ANTENNA SETUP” MENU FIRST

The antenna parameters must be set correctly before a new
table can be edited.

Free Memory Space Indicator— The amount of free NVRAM

space available for storing antenna factor tables is displayed
on line 12,

Entering the Editing Session

00 l§| EDIT ANTENNA TABLE (CONT)

01

02 FREQUENCIES ARE IN MHZ
03

04 TURN KNOB TO SELECT LINE
05

06 [table title]

o7 >BEGINNING

08 1 >0000.000000 :00.0

08 2 *»0000.000000 : 00.0

10 3 >0000.000000:00.0
H 4 >0000.000000:00.0
12
13
14
15

A = ENTER/EDIT D = EXIT

Figure 10-4. Antenna table editing menu.



A table entry (to be edited) is selected with the FREQ/
MARKERS knob and correction factors are entered with the
Akey. The D key reverts to the previous menu.

The FREQ/MARKERS knob is used to move the cursor { ) o
the character to be to edited. An asterisk is placed nexttothe
cutrent entry. Select Ato enter a new antenna factor, or D to
end editing and return to the previous menu (Figure 10-3).

Entering and Editing Factor Values — Press A to invoke
entry/edit mode. Menu lines 13, 14, and 15 change to:

13 ENTER NEW VALUE: _
14 A=-DB
TO EXIT ENTER/EDIT MODE

B=+DB

Antennafactor values are entered in dB units. Antennafactor
entries must be within the range of —80.0 dB to +80.0 dB, with
optional resolution 1o one-tenth dB. The default antenna
factor value is 0.0 dB. The following errar message is
displayed if the entered value is not within the specified range.

OUT OF RANGE

After an antenna factor value has been entered, the next entry
in the list becomes the current entry, and the user is asked for
a new value. The user may press the (backspace} BACK-
SPACE ARROW key to exit enter/edit mode. After the last
entry in the table has been entered/modified, enter/edit mode
is exited.

The user may change the current entry to be edited when
being prompted for a factor value by turning the knob.

Ending the Edit Session — End the current editing session
and return to the previous menu (Figure 10-3) by pressing D.
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Creating/Editing a Table

| TITLE EDIT

_TiTLE OF UP TO 28 CHARS

03

04 Il @ ABCDEFGHWKLMNOPQRSTUVWXYZ
05 Il 0123456789 P#$%'()"+,-/ii<=>?

06

PRESS “A” FOR EDITINGANSTRUCT
PRESS FOR CURSCOR MOVEMENT:
SIG * v, MKR < >, SPAN <> ><

TURN KNOB TO CHOOSE CHARACTER

11 OR SELECT DIGIT FROM KEYPAD
i2 :

13 |k PRESS'B"TOSTORE

14 PRESS “C” TO DELETE

i5

PRESS “D" TO ABORT

Figure 10-5. Titie editing menu.

Menu selection #1 (INPUT MENU/#3/#9/#9/#1 TITLE EDIT)
allows the user to create/edit a title for the current editing
bufier. Titles are limited to 28 characters.

Pressing A (EDITING/INSTRUCT) will begin the edit session.
Once a title has been entered, it may be stored in the local
buffer by pressing the B (STORE) selection. The C{DELETE)
key will erase a previously entered litle from the local buffer.
The D (ABORT) key will leave the title in the local buffer un-
changed.

The range of characters available include 0t0 9, Ato Z, space,
and most punctuation characters. Turning the knob scrolls
through the range of characters available. The space charac-
ter is available between the ‘9’ and the ', the ‘@' and the ‘A’,
and the 'Z’ and the '0".

The cursor () in the display points to a character to be edited
in the title.
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Storing a Table

00} STORE
01
*MO2 [title of table]
*M03 [title of table]
*M 04 [title of table]
*M 05 [title of table]
*M0O86 [title of table]
o7
08 [TITLE OF TABLE OR "NEW"]
09
10
11
12
13
14§ “4— = PREVIOUS MENU
15 MENU KEY = RETURN TO DISPLAY

Figure 10-6. Local buffer store menu.

Menu selection #2 (INPUT MENUA#3/4#%/#9/42 STORE) al-
lows the userio store the contents of the current editing buffer
in one of the five available antenna table entries. The title of
the antennatabie in the current buffer, or "NEW * is displayed
on line 8 if a title has not been entered.

The following error message is displayed if a table already
exists in a desired selection.

DELETE EXISTING TABLE FIRST

The following error message is displayed if the local editing
butfer is empty.

EDITING BUFFER IS EMPTY

Thefolowing error message is displayedif there is insufficient
storage space available in NVRAM.

FILE SYSTEM FULL

The table in the local buffer, along with the title of the table
andantenna parameter information, is permanently stored in
the currently salacted tabie entry. Once the table has been
stored, the local buffer is deleted.

K no title has been created, adefault title is stored in the buffer

in the format ANTENNA N, where N is the number of the
register in which the table will be stored.

10-6
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Loading an Existing Table

[title of table]
[title of table]
[title of table]
[title of table]
[title of table]

-“4— = PREVIOUS MENU
MENU KEY = RETURN TO DISPLAY

Figure 10-7, Antenna table load menu.

Menu selection #3 (INPUT MENU/#3/#9/#9/#3 LOAD) allows
the user to load the contents of an existing table {specified
antenna factor table and its respective title and antenna
parameters) into the editing butfer. The table may now be
edited and/or stored in one of the antenna factor table entries
in NVRAM.

it a modified or edited table already exists in the local buffer,
lines 14 and 15 will display the following text:

14
15

"C” = OVERWRITE LOCAL BUFFER

"D” = ABORT l

Deleting a Table

00 |f DELETE

o1
AMO2 1 ftitle of table]
AM O3 2 ftitle of table]
AM 04 3 ftitle of table]
AMO5 4 ftitle of table]
AM 06 5 ftitle of table]
AMO7 6 EDITING BUFFER

08

09

10

11

12

13

14 -f—
15 MENU KEY

PREVICUS MENU

RETURN TO DISPLAY

Figure 10-8. Delete antenna table entry menu.



Menu selection #4 (INPUT MENU/#3/#9/#9/#4 DELETE)
allows the user to delete a selected table from the antenna
factor table entries, or from the current editing buffer. The
following message is displayed if there is notable stored in the
selected table entry.

SELECTED TABLE IS EMPTY

where N is the entry selected
The following error message is dispiayed if the user attempts
to delete an empty editing buffer.

EDITING BUFFER IS EMPTY
The following error message is displayed if the table to be
deleted is currently in use.

TABLE CURRENTLY IN USE

The user may still delete the table if he wishes,

When the user selects a table to be deleted, lines 14 and 15
will display the following text:

PRESS

“C” TO DELETE, OR
“D" TO ABORT

Printing Out Tables

PRINT

01

AM 02 1 [title of table]
AM O3 2 [title of table]
AM 04 3 [title of table]
~M 05 4 [title of table]
"M 06 5 ftitle of table]
MO8 6 ALL TABLES
AMO08 7 EDITING BUFFER

-
MENU KEY

PREVIOUS MENU
RETURN TO DISPLAY

Figure 10-9. Print antenng factor table menu.

www.valuetronics.com
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Menu selection #5 (INPUT MENU/#3/#9/#9/45 PRINT) allows
the userto print one or all of the existing antennafactor tables
in NVRAM, or the table In the current buffer.

The following message is displayed i { the user selects an
entry with the printer not connected.

PRINTER NOT CONNECTED

Thefollowing emessageis disptayed ifthere is notable stored
in the selected entry.

ANTENNA TABLE #X: EMPTY

The following message is displayed i the local buffer is
selectad for printout and the buffer is empty.

LOCAL EDITING BUFFER IS EMPTY

The output is routed to the currently selected printer device
(PRN).

EXAMPLE OF PRINTER QUTPUT

TEK 2710

[antenna factor table title]

Cal Distance = 3.0 Meters
Frequency Factor {dB}
100.0 MHz 12.3
125.0 MHz 13.7
1000.0 MHz 22.3

Setting up Antenna Parameters

ANTENNA PARAMETERS

1 START FREQ
2 STOP FREQ
3 INC FREQ

0000.000000MHZ
0000.C00C00MHZ
0000.0000C0MHZ

4 REFERENCE DISTANCE 0000.0M

.
MENU KEY

PREVIOUS MENU
RETURN TO DISPLAY

Figure 10-10. Antenna parameters menu.

10-7



Field Strength Measurements - 2710 Operators

Menu selection #6 (INPUT MENU#3/4#9/4#9/#6 ANTENNA
SETUP) is used 1o setup the antenna parameters {start fre-
quency, stop frequency, etc.) for a naw antenna factor table.

Setting Start/Stop/Inc Frequencies — The user must enter
a new start, stop, increment frequency, and (optionally) an
antenna reference distance before a new antenna factor table
can be edited. When the user selects items 1 through 3, lines
13, 14, and 15 change fo:

13 ENTER NEW VALUE: _

A=HZ

B=KHZ C=MHZ  D=GHZ

The start and stop frequencies must lie within the frequency
limits of the Spectrum Analyzer (10kHz to 1.8 GHz). Thestop
frequency must be less than or equal to the start frequency.
The increment frequency must be less than or equal to the
difference betweaen the start and stop frequencies.

The following error message is displayed if the user enters a
frequency that is not within the above specified range.

CUT OF RANGE

Setting the Anienna Referenca Distance — Menu selection
#4 (INPUT MENU/#3#9/#9/46/4#4 REFERENCE DISTANCE)
allows the user to specify the antenna reference distance.
Distances are entered in meters, optionally to the nearest
one-tenth meter, withinthe range of 0.1 to 8999.9 meters. The
default is 3.0 meters. When the user selects menu item 4,
lines 13, 14, and 15 change to:

ENTER NEW VALUE: _

A= METERS

The following siror message is displayed if the entered
reference distance is not within the specified range.

OUT OF RANGE

Start/stop/increment parameters cannot be changed once
the start/stopfincrement frequencies have been set and
editing of table entries has occurred. The user must delete
The table in the current editing buffer must be deleted before
these parameters can changed. The reference distance may
be set or changed at any time.

When BEGIN EDIT or STORE is selected, the validity of the
start/stop/increment frequencies is checked. The following

10-8
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error message is displayed i f the entered values do not meet
the specified requiremants.

ILEGAL START/STOP/INC VALUES

USING dBuV/m UNIT TO MAKE
MEASUREMENTS

Enable the field strength {dBuV/m) measuremen t by select-
ing INPUT MENU/#3/#5 (REF LEVEL UNIT - DBUV/M - IN
WAVEFORM X). The antenna factor table currently selected
is used in the calculation.

The following message is displayed, and dBuV/m mode is not
enabled i the measursment destination waveform (as speci-
fied in the DBUV/M SETUP menu) currently has a waveform
stored in it

CANNOT OVERWRITE SAVED DISPLAY

MEASUREMENT APPEARANCE
TO THE USER

* Allwaveforms exceptthe destination waveform (A, B,
or C) are turned off. The destination waveform is
turned on.

® The destination waveform on-screen reference level
is calculated by summing the current reference level
for waveform D and the maximum antenna factor
correction value amplitude for the table inuse. This
value is displayed on screen.

¢ The contents of waveform D summaed with the an-
tenna factor correction values are placed in the des-
tination waveform.

e I the destination waveform is turmned off, the on-
screen reference level is set relative to the highest
active waveform.

# The following error message is displayed if the user
attempts to turn on LIN mode, enable FM DETEC-
TOR or EXTERNAL INPUT display source, orunsave
the destination waveformwhile dBpV/m is enabled
[{running(idle)]:

FUNCTION NOT AVAIL IN DBUVM MODE

(NOT AVAILABLE WITH DBUVM IDLE)



Field Strength Measurements ~ 2710 Operalors

The same message is displayed if the user attempts to enable
dBuV/m mode while LIN mode, FM DETECTOR, or EXTER-
NAL INPUT are enabled.

IDLING THE dBuV/m MEASUREMENT

The measuremsnt enters the idle state ff the selected destina-
tion waveformdisplay is turned off while the dByV/m mode is
enabled. The correction caiculation is not performed until the
destination display waveform is turned on again. The refer-
ence units are displayed in dBuV, and the following message
is displayed:

DBUV/M MEASUREMENT MODE 1IDLE

DISABLING dBuV/m

The dBuV/m measurement is disabled by selecting one of
the other reference level units available (dBm, dBmV, etc.).

www.valuetronics.com



Field Strength Measurements ~ 2710 Operators

USER DEFINED PROGRAM MENU

DR 02
~DR 03
ADR 04
ADR 05

0 title of program

100.0MHZ
—20DBM
10KHZ/
3KHZ RBW
UNCAL
error line

ATTN 10DB
VF OFF
1008/

ADR 06 4*#itle of program program tile
DR 07 5 #itle of program print to display line
DR 08 [ progress message line
DR 09 7
LR 10 8

vM 11 9 USER DEF PROGRAM UTILITIES

PRESS <#— TOEXIT

Figure 1. User-defined program main menu. This menu Figure 2. The Program litle, print to display, and the progress

appears when the USER DEF key is pressed.” line message lines are displayed while program execution is In
progress.

USER DEF PROGRAM UTILITIES

0 ACQUIRE KEY STROKES

1 TITLE EDIT

2 WAIT FOR END OF SWEEF

3 DISPLAY MESSAGE

4 PAUSE FOR "USER DEF" KEY
5 STORE

6 DELETE

7 PROTECT

{EXIT ACQUIRE MODE}

AVAILABLE MEMORY 11220 BYTES

PRESS wgf— TOEXIT

100.0MKHZ ATTN 100B TITLE EDIT
-200BM VF OFF
1OKHZ/ 10DB/
3KHZ RBW

UNCAL

error line

program fitle

_title line of up to 28 char

@ ABCDEFGHIKLMNOPQRSTUVWXYZ
0123456789 '#3%'()"+ - /<=>"?

PRESS A" FOR EDITINGANSTRUCT
PRESS FOR CURSOR MOVEMENT:
SIG AV, MKR <>, SPAN <> »<

TURN KNOB TO SELECT CHARACTER
OR SELECT DIGIT FROM KEYPAD

ACQUIRE KEY STROKES 30 BYTES

PRESS “B' TO STORE
PHESS “C" TO DELETE
PRESS “D" TO ABORT

Figure 4. Example of the display while in the ACQUIRE mode.  Figure 5. This menu is used for editing a title for a user defined
The title of the program may be seen on the display. program.

10-1(i .
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Field Strength Measurements — 2710 Operators

PROTECT

STORE

titie of program
title of program
fitle of program
title of program
#title of program
#itle of program
fite of program
title of program
title of program

#title of program
title of program
title of program

#title of program

#title of program
title of program
fitte of program
tite of program
title of program

*

Ry - O

0
1
2
3
4
5
&
7
8

oo B s RS

title of program or “NEW"

PRESS -f— TOEXIT PRESS - TO EXIT

Figure . This menu is displayed when the STORE program se- Figure 7. This menu is displayed when the PROTECT program
lection is invoked. selection is invoked.

00 DELETE DISPLAY MESSAGE
o1
"M 02 0 title of program _line of up to 32 characters
AM 03 1 #title of program
AM 04 2 #title of program @ ABCDEFGHIJKLMNOPQRSTUVWXYZ
AM 05 3 ftitle of program 0123456789 4$%°()"+,- /<=7
AM 06 4 #itle of program
M OT 5 #litle of program PRESS “A” FOR EDITING/INSTRUCT
AM 08 & title of program PRESS FOR CURSOR MOVEMENT:
AM 09 7 #titte of program SIG AV, MKR <>, SPAN <« »<
AM 10 8 ftitle of program TURN KNOB TO CHOOSE CHABACTER
11 OR SELECT DIGIT FRCM KEYPAD
12
13 (# INDICATES PROTECTED PROGRAM;) PRESS *B" TO STORE
14 \| PRESS “C” TO DELETE
15 PRESS -f— TOEXIT PRESS “D" TO ABORT

Figure 8, This menu Is displayed when the DELETE program se-  Figure 9. This menu is used for editing & message 1o be printed
lection is invoked. onlo the display.

UTILITY MENU {CONT)
0 PRINT READOUTS TO PRINTER

PRESS — TOEXIT

Figure 10. This menu is displayed when the UTILITY MENU
{COMNT) selection is invoked via selection #9 of the UTIL MENU
menu,.

. 10-11
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Section 11 — Operators

TABULAR TUNING TABLES

INTRODUCTION

Tabular tuning tables are used for changing the spectrum
analyzer's center frequency in specified increments or chan-
nels. These channels may be television channels, radio
channels or any other random or non-uniform frequency
increments. A channel may be selected either by tuning the
FREQ/MARKERS knob.

The basic system may have upto 8 fixed tabulartuningtables.

Using Tabuiar Tuning Tables

Tabular tuning mode is invoked by selecting tabular tuning
increment via MKR/FREQ MENU/#8.

Once tabular tuning increment has been invoked, the channel
number may be selected by tuning the FREQ/MARKERS
knob. While in the tabular tuning increment mode, the MKR/
FREQ MENU/#2 (KNOB FUNCTION) selection can be
changed to MARKER (knob controls the marker) or FREQ
{knob changes the channel). If tv line triggering {SWP/TRIG
MENU/#4) is enabled, the Knob Function has a third choice
called VIDLINE where the knob controis the selected video
line,

Key to Menu Selections

There are four possible display responses for the menu selec-
tions. These responses are represented by special charac-
ters to the left of each possible menu selection. They define
the action of the manu system when a particutar menu entry

has baen selected. The following is a key to these display
responses:

AD = Exitto the active display.

S Stay in the current menu, returning to initial

state.

vM Move to a Sub Menu.

Modifications tothe Display Response keys are indicated
with the following suffix:

a prompt must be responded to before the
choice is invoked.

p =

NOTE

These display response keys shown in the manual
are not part of the display.

MARKER/FREQUENCY MENU CHANGES

The marker/irequency menu is invoked from the MKR/FREQ
MENU key on the front panel.

The tabular tuning mode may be invoked by pressing MKR/
FREQ/#8 (Figure 11-1). The #8 key cycles through AUTO,
PRGRMD', and TABULAR. The TUNING INCREMENT se-
lection changes to TABULAR .

MARKER/FREQUENCY MENU

ADp 0 FREQUENCY ENTRY current [01o 1.BGHZ]
*Dp 1 SPAN/DIV ENTRY current [ 150KHZ/ ]

3 2 KNOB FUNCTION TABULAR { MARKER} {(FREGH)
AD 3 MARKER TO REFERENCE LEVEL
AD 4 NEXT LOWER AMPTD PEAK
AD 5 TRANSPOSE MARKERS
AD 6 MARKER START/STOP
v 7 FREQUENCY START/STOP

S 8 TUNING INCREMENT TABULAR (PROGRMD) {AUTO)
vM g SETUP TABLE

a— = PREVIOUS MENU

L MENU KEY = RETURN

TO DISPLAY

Figure 11-1. Marker/Frequency menu.

= PROGRAMMED

www.valuetronics.com
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Tabular Tuning Tables — 2710 Operators

Press MKR/FREQ MENU/#8 to enable the tabuiar tuning
mode.  The #8 key cycles the tuning increment through
AUTO, PROGRMD, and TABULAR.

A channel selection is made by tuning the FREQ/MARKERS
knob. After a direct entry or knob selection of a channel, the
MARKER TO REFERENCE LEVEL selection may be usedto
bring the signal level up to the top of the display, if desired.

The tabular tuning mode may be disabled by changing the
TUNING INCREMENT function to either AUTCO or PROGRMD.

Tabular Tuning Tables Menu

Press MKR/FREQ MENU/#9/#4 (TABULAR TUNING
TABLES) to invoke the Tabular Tuning Tables. See Figure
11-2.

The {*} asterisk preceding the selection name indicates the
currently selected table.

Atter selecting a frequency table, enter the dasired cartier
frequency by tuning the FREQ/MARKERS knob. The chan-
nel name will be displayed on the spectral display when inthe
tabular tuning mode. See Figure 11-3.

Aftera channel entry, the MARKER TO REFERENCE LEVEL
sejection may be used to bring the signal level upto the top ot
the display, if desired.

00|l TABULAR TUNING TABLES
ot
so2d]l *TV VHF UHF
S031]| CATV STANDARD
504d]| CATVHRC
sosdll CATVIRC
$064[l UHF G AND H
S o758l UHF I
sosdl UHFKANDL
s097|l UHF M (JAPAN)
10
11
12
13
14 <«— - PREVIOUS MENU
15 MENU KEY = RETURN TO DISPLAY

Figure 11-2. The tabuiar tuning tabie menu,

205.25MHZ ¢——y
~30.0DBM

2.0MHZ/

SMHZ RBW

ATTN CDB
VF WIDE
10 DB/
VHF 12V

Channel Name
V = Visual Carrier

;4-———

Visuai Carrier

Figure 11-3. Cannel name in spectral display.

11-2
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APPENDIX
Fixed Table Frequencies

Tabular Tuning"{ables ~ 2710 Operators

The following tabular tuning tables are accessible to the user via MKR/FREQ/#9/#4/(#0 through #7).

TV VHF AND UHF CHANNELS TV VHF AND UHF CHANNELS (Cont)
Visual Aural Visual Aural

Channel Carrier Channel Carrier Channel Carrier Channel Carrier
VHF 2V 55.25 VHF 2 A 59.75 UHF 48V 663.25 UHF 46A 667.75
VHF 3V 61.28 VHF 3 A 85.75 UHF 47V 669.25 UHF 47A 673.75
VHF 4V 67.25 VHF 4 A 71.75 UHF 48V 675.25 UHF 48A 679.75
VHF5 YV 77.25 VHF 5 A 81.75 UHF 49V 681.25 UHF 49A 685,75
VHF 6 ¥V 83.25 VHF 8 A 87.75 UHF 50V 687.25 UHF 50A 691.75
VHF 7V 175.25 VHF7 A 179.75 UHF 51V 693.25 UHF 51A 697.75
VHF 8 V 181.25 VHFE A 185.75 UHF 52V £99.25 UHF 52A 703.75
VHF OV 187.25 VHF O A 191.75 UHF 53V 705.25 UHF 53A 708.75
VHF 10V 193.25 VHF 10A 197.75 UHF 54V 711.25 UHF 54A 715.75
VHF 11V 199.25 VHF 11A 203.75 UHF 55V 717.25 UHF 55A 721.75
VHF 12V 205.25 VHF 12A 209.75 UHF 56V 723.25 UHF 56A 727.75
VHF 13V 211.25 VHF 13A 218.75 UHF 57V 729.25 UHF 57A 733.75
UHF 14V 471.25 UHF 14A 475,75 UHF 58V 735.25 UHF 58A 739.75
UHF 15V 477.25 UHF 15A 481.75 UHF 58V 741.25 UHF 58A 745.75
UHF 16V 483.25 UHF 16A 487.75 UHF 60V 747.25 UHF 80A 751.75
UMHF 17V 489.25 UHF 17A 493.75 UHF 61V 753.25 UHF 61A 757.75
UHF 18V 495.25 UHF 18A 498.75 UHF 82V 759.25 UHF 62A 763.75
UHF 18V 501.25 UHF 198A 505,75 UHF 83V 765.25 UHF 63A 769.75
UHF 20V 507.25 UHF 20A 511.75 UHF 64V 771.25 UHF 64A 775.75
UHF 21V 513.25 UHF 21A 517.75 UHF 85V 777.25 UHF 65A 781.75
UHF 22V 519.25 UHF 22A 523.75 UHF 68V 783.25 UHF 66A 787.75
UHF 23V 525.25 UHF 23A 529.75 UHF 87V 789.25 UHF 67A 793.75
UHF 24V £31.28 UHF 24A 535.75 UHF 68V 795.25 UHF 68A 799.75
UHF 25V 537.25 UHF 25A 541.75 UHF 69V 801.25 UHF 89A 805.75
UHF 28V 543.25 UHF 26A 547.75 UHF 70V 807.25 UHF 70A 811.75
UHF 27V ‘549.25 UHF 27A 553.75 UHF 71V 813.25 UHF 71A 817.75
UHF 28V 555.25 UHF 28A 559.75 UHF 72V 819.25 UHF 72A 823.75
UHF 28V 561.25 UHF 29A 5685.75 LMF 73V 825.25 UHF 73A 829.75
UHF 30V 567.25 UHF 30A 571.75 UHF 74V 831.25 UHF 74A 835.75
UHF 31V 573.25 UHF 31A 577.75 UHF 75V 837.25 UHF 75A 841.75
UMF 32V 579.25 UHF 32A 583.75 UHF 76V 843.25 UHF 76A 847.75
UHF 33V £585.25 UHF 33A 589.75 UHF 77V 849.25 UHF 77A 853.75
UHF 34V 591.25 UHF 34A 595.75 UHF 78V 855.25 UHF 78A 859.75
UHF 35V 597.25 UHF 35A 601.75 UHF 79V 861.25 UHF 79A 865.75
UHF 38V 603.25 UHF 36A 607.75 UHF 80V 867.25 UHF 8CA 871.75
UHF 37V 609.25 UHF 37A 613.75 UHF 81V 873.25 UHF 81A 877.75
UHF 38V 615.25 UHF 38A 619.75 UHF 82V 879.25 UHF 82A 883.75
UHF 39V 621.25 UHF 38A 625.75 UHF 83V 885.25 UHF 83A 889.75
UHF 40V 627.25 UHF 4CA 631.75

UHF 41V 633.256 UHF 41A 637.75

UHF 42V £§39.25 UHF 42A 643.75

UHF 43V 645.26 UHF 43A 649.75

UHF 44V B851.25 UHF 44A 655.75

UHF 45V 857.25 UHF 45A 661.75

www.valuetronics.com
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Tabular Tuning Tables — 2710 Operators

CATV STANDARD CHANNELS CATV STANDARD CHANNELS (cont)
Visual Aural Visual Aural

Channel Carrier Channel Carrier Channel Carrier Channel Carrier
CATVT7V 7.00 CATVT7 A 11.50 CATV38V 307.25 CATV38A 31175
CATVTEV 13.00 CATVTBA 17.50 CATV38V 313.25 CATV39 A 31775
CATVTeV 18.00 CATVTOA 2350 CATV40V 319.25 CATV40A 32375
CATVTIOV 2500 CATV Ti0A 2950 CATV41V 32525 CATV41 A 32975
CATVTHIV  31.00 CATVTIIA 3550 CATV4Z2YV 331.25 CATV42 A 33575
CATV Ti2V  37.00 CATVTI2A 4150 CATV 43V 337.25 CATV43 A 34175
CATV T13V  43.00 CATVTI3A  47.50 CATV 44V 343.25 CATV 44 A 34775
CATVZ2Y 55,25 CATVZA 59.75 CATV 45V 349.25 CATV45 A 38375
CATV 3V 61.25 CATV3A 65,75 CATV 46V 355.25 CATV 46 A 359.75
CATV 4V 67.25 CATV4 A 71.75 CATV47V 36125 CATV 47 A 36575
CATVS YV 77.25 CATVS A 81.75 CATVA8 YV 367.25 CATV4B8 A 37175
CATVSE YV 83.25 CATVEBA 87.75 CATV4OV 37325 CATV49 A 37775
CATVOSV 9125 CATV OS5 A 95.75 CATVE0V 379.25 CATVS0A 38375
CATVOBY 9725 CATVO98 A 10175 CATV51V 38525 CATVS51 A 38975
CATVO7V 103.25 CATVS7 A 107.75 CATVEZV 39125 CATVSB2 A 395.75
CATVE8V 10925 CATV S8 A 11375 CATVS53V 397.25 CATVS53 A 40175
CATV IV 11525 CATVOS A 11975 CATV 54V 403.25 CATVS4 A 40775
CATV 14V 12125 CATVi14 A 12575 CATV55 YV 409.25 CATVBE5 A 41375
CATV 15V 127.25 CATViIS A 13175 CATVEEV 415.25 CATVEG A 41975
CATV16V 133.25 CATV1iB A 13775 CATVS57V 42125 CATVS7 A 42575
CATV 17V 139.25 CATV 17 A 14375 CATVSB YV 42725 CATVEB A 43175
CATV 18V 14525 CATV 18 A 14875 CATVSE3V 43325 CATVEB9 A 43775
CATV 18V 151.25 CATVi9 A 15575 CATVB0V 43925 CATVEBO A 44375
CATV 20V 15725 CATV20A 16175 CATVG1Y 44525 CATVB1 A 44975
CATV21V 18325 CATV21 A 167.75 CATVE2YV 45125 CATV B2 A 45578
CATV 22V 169.25 CATVZ22ZA 17375 CATVEB3V 45725 CATVB3 A 46175
CATV7V 175.25 CATV7 A 179.75 CATV B4V 463.25 CATV6B4 A 467.75
CATV8Y 181.25 CATVE A 185,75 CATVE5 V 469.25 CATVE5 A 473.75
CATVSY  187.25 CATVG A 191.75 CATVGB YV 47525 CATVEE A 47975
CATV 10V 18325 CATV1I0A 19775 CATVB7V 481.25 CATV6B7 A 48575
CATV 11V 189.25 CATV1t A 20375 CATVEB YV 487.25 CATVEB A 49175
CATV 12V 205.25 CATV 12 A 20875 CATVEOV 493.25 CATVEO A 48775
CATV 13V 211.25 CATVi3 A 21575 CATV70V 40925 CATV70A 50375
CATV 23V 21725 CATV23 A 22175

CATV 24V 22325 CATV24A 22775

CATV 25V 22925 CATV25 A 23375

CATV 26V 23525 CATVZ26 A 23975

CATV 27V 24125 CATV27 A 24575

CATV 28V 24725 CATV2BA 25175

CATV 29V 25325 CATV29A 257.75

CATV 30V 259.25 CATV30A 28375

CATV 31V 26525 CATV31 A 269.75

CATV 32V 271.25 CATV32A 27575

CATV 33V 27725 CATV33 A 28175

CATV 34V 28325 CATV 34 A 28775

CATV 35V 289.25 CATV3S A 293.75

CATV 38V 28525 CATV36 A 29875

CATV 37V 301.25 CATV37 A 30575

11-4 -
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Tabular Tuning Tables —~ 2710 Operators

CATV HRC CHANNELS CATV HRC CHANNELS (cont)

Visual Aural Visual Aural
Channel Carrier Channel Carrier Channel Carrier Channel Carrier
HRC 2V 54.00 HRCZ2 A 58.50 HRC34V 28200 HRC 34 A 286.50
HRGC 3V §0.00 HRC3 A 54.50 HRC35V 288.00 HRC 35 A 282.50
HRC 4V 86.00 HBC 4 A 7050 HRC 36V  294.00 HRC 36 A 298.50
HRGC 1V 72.00 HRC1 A 76.50 HRC 37V  300.00 HRC 37 A 304.50
HRC SV 78.00 HAC S A a2 50 HRC 38V  308.00 HRC 3B A 310.50
HRCBY 84.00 HRC B A 88.50 HRC 38V 31200 HRAC 39 A 316.50
HRCO5V 90,00 HRC95A 9450 HRC 40V~ 318.00 HRC 40 A 322.50
HRC 96V  96.00 HRC96 A  100.50 HRC 41V 324.00 HRC 41 A 32850
HRC 97V  102.00 HRC 97 A  106.50 HRC 42V 330.00 HRC 42 A 33450
HRC 98V  108.00 HRC98A 11250 HRC43V  336.00 HRC 43 A 34050
HRC 99V  114.00 HRC99 A 11850 HRC 44V  342.00 HRC44 A 34850
HRC 14V 120.00 HRC 14 A 124.50 HRC 45V 348,00 HRC 45 A  352.50
HRC 15V  126.00 HRC 15 A  130.50 HRC 48V  354.00 HRC 46 A  358.50
HRC 16V  132.00 HRC 16 A 136.50 HRC 47V 360.00 HRC47 A 38450
HRC 17V 138.00 HRC17A 14250 HRC 48V  366.00 HRC 48 A 37050
HRC 18V 144.00 HRC 18 A 148 50 HRC 48V  372.00 HRC 49 A 376.50
HRC 19V 150.00 HRGC 18 A 154.50 HRC 50V  378.00 HRC 50 A 382,50
HRC 20V  156.00 HRC 20 A 160.50 HRCSH1V  384.00 HRC 51 A 388.50
HRC 21V 162.00 HRG 21 A 166.50 HRC 52V 390.00 HRC 52 A 394.50
HRC 22V 188.00 HEC 22 A 172.50 HRC 583V  3986.00 HRC 83 A 400.50
HRC 7V 174.00 HRC 7 A 178.50 HRC 54V  402.00 HRC 54 A 406.50
HRC 8V 180.00 HRC 8 A 184.50 HRC55V  408.00 HRC 55 A 412.50
HRC OV 186.00 HRC 9 A 160.50 HRC 56V  414.00 HRC 56 A 418.50
HRC 10V  192.00 HRC 10 A 196.50 HRC 57V 420.00 HRC 57 A 424.50
HRC 11V  198.00 HRC 11 A 20250 HRC 58V 426.00 HRCS58 A 43050
HRC 12V  204.00 HRC12A 20850 HRC 59V 432.00 MHRC59 A  436.50
HAC 13V 210.00 HEBC 13 A 214.50 HRC B0V  438.00 HRC 60 A 442 50
HRC 23V  216.00 HRC23 A 22050 HRC 61V  444.00 HRC 81 A 44850
HRC 24V 22200 HRC 24 A 296.50 HRC 62V  450.00 HRC 62 A 454.50
HRC 25V 228,00 HRC25 A 23250 HRCB3V  456.00 HRC63A 46050
HRC 26V  234.00 HRC 26 A 23850 HRC84V  462.00 HRCB4A  466.50
HRC 27V 240.00 HRC27 A  244.50 HRC 65V  468.00 HRC65 A 47250
HRC 28V 248.00 HRGC 28 A 550,50 HRC 86V  474.00 HRC 66 A 478.50
HRC 20V  252.00 HRAC 20 A 256.50 HRC 87V  480.00 HRC 67 A 48450
HRC 30V  258.00 HRC 30 A 252 50 HRC 68V  486.00 HRC 68 A 490.50
HRC 31V  264.00 HRC 3t A  268.50 HRCB3V  482.00 HRC B3 A 486.50
HRC 32V  270.00 HRC32A 27450 HRC70V  498.00 HRC70A 50250
HRC 33V 276.00 HRC 33 A 280.50

www.valuetronics.com
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Tabuiar Tuning Tables — 2710 Operators

CATV IRC CHANNELS

CATV IRC CHANNELS (cont)

Visual Aural Visual Aural

Channel Carrler Channel Carrier Channel Carrisr Channel Carrier
IRC2V 55.25 RC2A 5975 RC 34V 283.25 RC34 A 287.75
IRC3V £81.25 IRC3A 65,75 IRC 35V 289.25 IRC35A 293.75
IRC4V 67.25 IRC 4 A 71.75 IRC36V 295.25 IRC 36 A 298.75
RC1V 73.25 IRC1A 77.75 IRC 37V 301.25 IRC 37 A 305,75
RCEV 79.25 IRCS5A 83.75 IRC 38V 307.25 IRC38 A 311.75
IRC8V 8525 IRC6A 89.75 IRC 39V 313.26 IRC 38 A 317.75
IRCo95 V 91.25 IRC95 A 85.75 IRC40V 319.25 IRC 40 A 323.75
IRC98 YV 87.25 IRC 96 A 101.75 IRC 41V 325.25 IRC 41 A 329.75
iRCO7V 103.25 IRC97A 107.75 IRC 42V 331.2% IRC 42 A 335.75
RCagv 108.25 IRCS98A 113.75 IRC 43V 337.25 IRC 43 A 341.75
IRC g9V 115.25 IRC 98 A 119.75 IRC 44 V 343.25 IRC44 A 347.75
iIRC 14V 121.25 IRC14 A 125.75 IRC 45V 349.25 IRC 45 A 353.75
IRC 15V 127.25 IRC15 A 131.75 RC46V 355.25 IRC 46 A 359.75
IRC 18V 133.25 RC16 A 137.75 IRC 47V 361.25 IRC 47 A 365.75
IRC17V 13925 IRC17 A 143.75 IRC 48V 367.25 IRC48 A 371.75
IRC 18V 14525 IRC 18 A 14975 IRC 49V 373.25 IRC 49 A 377.75
IRC 19V 151.25 IRC19A 155.75 IRC 50V 379.25 IRCS50A 383.75
IRC20V 1567.25 IRC 20 A 161.75 IRC51V 385.25 IRC51 A 380.75
IRC21V 163.25 IRC21A 167.75 RCs2V 391.25 iIRC52A 395.75
IRC 22V 169.25 IRC22A 173.75 IRC53V 397.25 IRC53 A 401.75
IRC7V 175.25 IRC7A 179.75 IRC 54V 403.25 IRC 54 A 407.75
IRC 8V 181.25 IRC8A 185.75 IRC 55V 408.25 IRC 55 A 413,75
ROV 187.25 IRCOA 191.75 IRCs6V 415.25 IRC 56 A 419,75
IRC 1OV 193.25 IRC 10 A 197.75 IRC57V 421,25 IRC57 A 425,75
IRCI1V 199.25 IRC 11 A 203.75 IRC 58V 427.25 IRC 58 A 431.75
IRC12V 205.25 RC 12 A 209.75 IRCE58V 433.25 IRC59 A 437.75
IRC13V 211.25 IRC 13 A 215.75 IRC 60V 439.25 IRC60A 443,75
IRC 23V 217.25 IRC 23 A 221.75 IRCB1V 445.25 IRC 61 A 449.75
IRC 24V 223.25 IRC24 A 227.75 IRC 82V 451.25 IRC 62 A 455,75
IRC25V 229.25 IRC25A 233.75 IRC 63V 457.25 IRCB3 A 461.75
RC26V 235.25 IRC 26 A 2398.75 IRC B4V 46325 IRC 64 A 467.75
RC27V 241.25 IRC 27 A 24575 IRC65V 469.25 IRC 65 A 473.75
IRC 28V 247.25 iRC28A 251.75 IRC 66 V 475.25 IRC 66 A 479.75
IRC29V 253.25 IRC 29 A 257.75 IRC&7V 481.25 IRC 67 A 485,75
IRC30V 250.25 IRC30A 263.75 IRC B8V 487.25 IRCB8 A 491.75
IRC31V 265.25 IRC31A 269.75 IRC B9V 493.25 IRC 68 A 497.75
IRC32V 271.25 IRC 32 A 275.75 iRC 70V 489,25 IRC70A 503.75
RC33V 277.25 IRC33A 281.75
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UHF STANDARD G AND H CHANNELS

Tabular Tuning Tables — 2710 Operators

UHF STANDARD | CHANNELS

Visual Aural Visual Aural
Channel Carrier Channe!l Carrier Channel Carrier Channel Carrier
GH21V 471,25 GH21A 476.75 121V 471.25 21 A 477.25
GH22V 479.25 GH22 A 48475 22V 479.25 122 A 485.25
GH23V 487.25 GH 23 A 492.75 123V 487.25 123 A 493.25
GH24V 49525 GH 24 A 500.75 124V 495,25 124 A 501.25
GH25V 503.25 GH25 A 508.75 125V 503.25 125 A 500.25
GH26V 511.25 GH 26 A 516.75 126 V 511.28 126 A 517.25
GH 27V 519.25 GH 27 A 524.75 127V 519.25 127 A 525.25
GH28YV 527.25 GH28 A 53275 28V 527.25 128 A 533.25
GH28V 535.25 GH29 A 540.75 129V 53525 129 A 541.25
GH30V 543.25 GH30A 548.75 130V 543.25 130 A 549,25
GH31V 551.25 GH 31 A 558.75 131V 551.25 131 A 557.25
GH32V 559.25 GH32 A 564.75 132V 559.25 132 A 565.25
GH33V 567.25 GH33A 572.75 133y 567.25 133 A 573.25
GH 34V 575.25 GH34 A 580,75 134V 575.25 {134 A 581.25
GH 35V 883.25 GH35A 588.75 135V 583.25 135 A 589.25
GH3BY 591.25 GH36 A 596.75 136V 591.25 138 A 597.25
GH37V 599.25 GH 37 A 804.75 137V 598.25 137 A 605.25
GH38vV 607.25 GH38A 812.75 138V 807.25 138 A 613.25
GH39V 815.25 GH230A 520.75 {38V 615.25 139 A 621.25
GH40V 623.25 GH4C A 628.75 140V 623.25 140 A £529.25
GH41V 631.25 GH41 A 636.75 141V 631.25 141 A 637.25
GH42V 639.25 GH 42 A 844.75 142V 638.25 f42 A £45.25
GH 43V 647.25 GH 43 A 852.75 143V 647.25 143 A 653.25
GH 44 V 655.25 GH 44 A 660.75 144V 655.25 144 A 661.25
GH45V 663.25 GH 45 A 668,75 145V 663.25 145 A £69.25
GH48V 671.25 GH 46 A 676.75 146V 671.25 148 A 677.25
GH 47V 679.25 GH 47 A 6884.75 147 V 679.25 147 A £85.25
GH 48V 687.25 GH 48 A 892.78 148 V 687.25 148 A 693.25
GH49V 695.25 GH 49 A 700.75 149 V 695.25 148 A 701.25
GHS50V 703.25 GH 50 A 708.75 150V 70325 {50 A 709.25
GH51V 711.25 GH 51 A 716.75 is1Vv 711.25 181 A 717.25
CH52V 719.25 GHS52 A 72475 152V 719.25 152 A 725.25
GH53V 727.25 GHE3 A 732.75 153V 727.25 153 A 733.25
GH54 V 735.25 GH 54 A 740.75 154V 735.25 154 A 741.25
GH55V 743.25 GH 55 A 748.75 {55V 743.25 1585 A 749.25
GHEBY 751.25 GHB6 A 756.75 i858V 751.25 156 A 757.25
GHS7V 769.25 GH 57 A 764.75 157V 759.25 157 A 765.25
GHS&8V 767.25 GHE8A 772.75 |58V 767.25 158 A 773.25
GH59YV 775.25 GH 59 A 780.75 159V 775.25 59 A 781.25
GHB0V 783.25 GHB0 A 788.75 150V 783.25 150 A 789.25
GH&1V 791.25 GH Bt A 798.75 151V 791.25 I51A 797.25
GHe2v 799.25 GHB2A 804.75 152V 799.25 152 A 805.25
GHB3V 807.25 GHB3 A 812,75 163V 807.25 183 A 813.25
GH 84V 815.25 GH 84 A 820.75 154V 815.25 154 A 821.25
GHes V 823.25 GH 65 A 828.75 155V 823.25 155 A 8248.25
GHB6V 831.25 GHE6 A 836.75 156V 831.25 |56 A B837.25
GH&7V 838.25 GHE7 A 844,75 167V 839.25 187 A 845.25
GHes vV 847.25 GH B8 A 852.75 [168YV 847.25 168 A 853.25
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Tabular Tuning Tables — 2710 Operators

UHF STANDARD K AND L CHANNELS UHF STANDARD M (JAPAN) CHANNELS

Visual Aural Visual Aural
Channel Carrier Channel Carrier Channel Carrier Channel Carrier
KL21V 471.25 KL21A 477.75 M13V 471.25 M13A 475.7%
KL.2z2V 479.25 KL22 A 485.75 M14V 477.25 M14A 481.75
KL23V 487.25 KL23 A 4983.75 M1sV 483.25 MI15A 487.75
KL24V 495.25 KL 24 A 501.75 Mi16V 4889.25 M16 A 493.75
KL25 Y 503.25 KL25A 508.75 M17V 495 25 MI17A 498,75
KL26V 511.25 KL28 A 517.75 M18V 501.25 MI18A 505.75%
KL27V 519.25 KL 27 A 525.75 M1V 507.25 M1 A 511,75
KlLasv 527.25 KL 28 A 533.75 M20V 513.25 M 20 A 517.75
KL29V 535,25 KL 29 A 541.75 M21V 519.25 M21A 523,75
KL3oV 543.25 KL30A 549.75 Ma2Vv 525.25 M22 A 529.75
KL31V 551.25 KL31 A 557.75 M23V 531.25 M23A 53575
KL32V 558,25 KL32 A 565,75 M24 V 537.25 M24 A 541.75
KL33V 567.25 KL 33 A 573.75 M25V 543.25 M25 A 547.75
KL 34V 575.25 KL34A 581.75 M26V 548.25 M?28 A 553.75
KL35V 583.25 KL35A 589.75 M27V 555.25 M27 A 588.75
KL36V 591.25 KL36 A 597.75 M28V 581.25 M28 A 568,75
KL37V 599.25 KL37 A 805.75 M2V 587.25 M29 A 571.76
KL 3V 607.25 KL38 A 613.75 M3oV 573.25 M30A 877.75
KL3gV 615.25 KL.39 A 621.75 M31V 5798.25 M31A 583.75
KL4OV 823.25 KL40 A §29.75 M32V 585.25 M32 A 589.75
KL41 vV 631.25 KL 41 A 8637.75 M33V 591.25 M33A 595.75
KL42V 639.25 KL 42 A 645,75 M34V 597.25 M34A 601.75
KLA3 YV 647.25 KL 43 A £53.75 M35V 603.25 M35 A 607.75
KL44V 85525 KL 44 A £61.75 M38V 609.25 M36 A 613.75
KL45 VY 663.25 KL 45 A 669.75 M37V 615.25 M37A 619.75
KL4BY = B71.25 KL46 A 677.75 M38V 621.25 M38A 825.75
KL47V 679.25 KL47 A 685.75 M3V 627.25 M3S A B31.75
KL48YV 687.25 KL4B A 683.75 M40V 633.25 M40 A 637.75
KL 49V 68525 KL49 A 701.75 M4V 639.25 M4t A 643.75
KL5CV 703.25 KLS50A 709.75 M4V 645.25 M 42 A 649.75
KL51V 711.25 KL51 A 717.75 M43V 651.25 M43 A 655.75
KL52V 719.25 KL52 A 725.75 M44V 657.25 Md44 A 861.75
KLE3V 727.25 KL53 A 733.75 M45V £63.25 M45 A 667.75
735.25 KL54 A 741,75 M4as vV 660.25 M 48 A §73.75
743.25 KL55 A 748,75 Ma7V 675.25 M47 A 879.75
751.25 KL 56 A 757.75 M48 v 581.25 M4g A 685.75
KL 57V 759.25 KL57 A 765.75 Mag v 687.25 M4g A €91.75
KL&8 YV 767.25 KLES8 A 773.75 M50V £893.25 M50 A £97.75
KL59V 775.25 KL 59 A 781.75% MB1V 688,25 M51 A 703.75
KLV 783.25 KL50A 789.75 M52V 705.25 M52 A 709.75
KLz VY 781.25 KL51 A 797.75 M53V 711.26 M53A 715.75
KLsEV 789.25 KL52 A 805.75 M54V 717.25 M54 A 721.75
KL53V 807.25 KL53 A 813.75 M55V 723.25 M55 A 727.75
KL54V 815.25 KL54A 821.75 M58V 729.25 M58 A 733.75
KL55V 823.25 KL55 A 829.75 M57V 735.25 M57 A 738.75
KLs8V 831.25 KILLBB8 A 837.75 M58V 741,25 M5B A 745.75
KLB7 V 839.25 KLB67 A 845.75 M59V 747.25 M58 A 751.75
KLgg V 847.25 KL 68 A 853.75 MEOV 753.25 MB0 A 757.75
MGl vV 75825 M&1A 763.75
M&2V 765.25 M62 A 769.75
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Appendix A - 2710 Operators

GLOSSARY

GENERAL TERMS

Amplitude Modulation — A radio transmission process in
which the carrier frequency is modulated by changing its
ampiitude.

Calibrator Signal — A signal generated for the purpose of
providing a reference, sither amplitude or frequency or both.

Carrier - The wave of constant amplitude, frequency, and
phase which can be modulated, by changing amplitude fre-
quency or phase.

dBc - Decibels below carrier level.

Distortion — An undesired change in waveform caused by
signal processing in a non-linear device or system.

Envelope Display — The display produced on a spectrum
analyzer when the resolution bandwidth is greater than the
spacing of the individual frequency components.

Filter — A circuit for separating signals on the basis of their
frequency.

Frequency Modulation—Modulation of a sine-wave carrier
s0 that its instantaneous frequency differs from the nominal
carrier frequency by an amount proportionate to the instanta-
neous amplitude of the modulating wave.

Harmonic - A sinusoidal component of a periodic wave or
quantity having a frequency that is an integral muttiple of the
fundamental frequency.

Intercept Polnt — The theoretical points at which the funda-
mental {driving) signals and the distortion products have
equal amplitudes.

intermodulation Spurious Response ~ A response result-
ing from non-linear elements of the spectrum analyzer. The
resuitant unwanted response will be displayed.

Line Display - The display produced on a spectrumanalyzer
when the resolution bandwidth is less than the spacing of the
individual frequency components.

Line Spectrum — A spectrum composed of signal ampli-
tudes of the discrete frequency components.

Maximum SafeInput Power (Without Damage) - The maxi-
mum power applied at the input that will not cause degrada-
tion of the instrument characteristics.

www.valuetronics.com

Maximum Safe iInput Power (With Damage) - The minimum
power applied at the input which will damage the instrument.

Noise - Unwanteddisturbances superimposed upon a useful
signal that tend to obscure its information.

Nommalization — An internal process that uses firmware-
based, adjustrment routines to optimize instrument parame-
ters with respect to an external reference and/or character-
ized internal reference/s.

Optimum Input Level - Design parameter of the first mixer
which allows for maximum dynamic range (largest carrier 1o
noise ratio} and minimum distoriion.

Products —the resultant frequancies produced through mix-
ing of two or rrore signals.

Reference Level — A selected level or amplitude associated
with the top graticule line of the crt. Any signal displayed
whose amplitude reaches the top line is said to have an
amplitude equal to the Reference Level quantity.

Refresh Rate ~ The rate or frequency at which a swept cnt
display is refreshed (updated). This rate is typically greater
than 50 Hz to avoid flicker.

RF Attenuator— A device which reduces the amplitude of an
input signal to a level required by the mixer. The term RF
implies linear operation into the high frequencies.

RF Input - The input connector or circuitry directly following
the input connector.

Single Sweep — Operating mode for a triggered sweep
instrument in which the sweep must be armed for each
operation. Single Sweep provides a means of analyzing
single event phenomena.

Scanning Velocity — Frequency span divided by sweeptime
and expressed in Hertz per second.

Spectrum Analyzer — A device which is generally usedto
display the power distribution of an input signal as a function
of frequency.

Spurious Response — A characteristic of a spectrum ana-
lyzer whereinthe displayed frequency does notconformiothe
input frequency.
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Glossary — 2710 Operators

Standing Wave — The distribution of current and voltage on
a transmission line formed by two sets of waves traveling in
opposite directions, and characterized by the presence of a
number of poinis of successive maxima and minima in the
distribution curves. Also called the stationary wave. The
impedance misrnatch of the transmission line and the termi-
nation causes reflections of the forward signalto combine with
the forward signal {both in and out of phase) to producs the
peaks and nulis.

Standing Wave Ratio (SWR) — The ratio of the maximum
current (or voltage) to the minimumvalue of a standing wave.
It is equal to the ratio of the characteristic line impedance to
the load impedance.

Sweep Time- The time required forthe trace to move across
the fuli graticule width {usually expressed as Time/Division in
a linear system).

Tracking Generator — A signal source whose output fre-
quency tracks in synchranism with the input frequency of a
spectrum analyzer.

Trigger — A signal used to initiate a triggered sweep.

Ultimate Rejection-Tha ability of afilter to reject orsuppress
a frequency other than which it was designed to pass.

Vertical Display Factor — The y-axis scale factor for display
onact.

Voltage Standing Wave Ratio (VSWR) — The ratio of the
amplitude of the electricfield orvoitage at a voltage maximum
io that at an adjacent voitage minimum.,

Video Filter — A post detection low-pass filter,

TERMS RELATED TO FREQUENCY

Center Frequency - The frequency that corresponds o the
cenier of a frequency span; expressed in Hertz,

Display Frequency - The inputfrequency as indicatedbythe
spectrum analyzer; expressed in Hertz.

Effective Frequency Range — The range of frequency over
which the instrument performance is specitied. The lowerand
upper limits are expressed in Herlz,

Frequency Band — A part of effective frequency range over
which the frequency can be adjusted; expressed in Hentz.

Frequency Diift — Gradual shift or change in displayed
frequency over the specified time due to Internal changes in
the spactrum analyzer; expressed in Hertz per second, whete
other conditions remain constant.

Frequency Linearity Error — The error of the relationship
baetwesn the frequency of the input signal and the frequancy
displayed; expressed as a ratio.

Frequency Span — The magnitude of the frequency band
displayed; expressed in Heriz {for the full screen width) or
Hertz per division.

Impulse Bandwidth — The displayed spectral levei of an
applied pulse divided by its spectral voltage density level
assumed to be flat within the pass-band.

Maximum Span - A mods of operation in which the effective
frequency range is scanned.

A-2
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Residual FM ~ (Incidental FM) Short term displayed fre-
quency instability or jitter due 1o instability in the spectrum
analyzer local oscillators, given in terms of peak-10-peak
frequency deviation and expressed in Hertz orpercent of the
displayed frequency.

Resolution~The degree of ability to discretely display adja-
cent signal frequencies. The measure of resolution I the
{requency separation of two responses which merge with a 3-
dB notch. Atvery long sweep times, Resolution and Resolu-
tion Bandwidth are synonymous,

Resolution Bandwidth — The width in Hz of the spectrum
analyzer's response to a continuous wave signal. This width
is defined as the frequency difference at specified points on
the response curve, such as 3 or 6 dB down points. (Sweep
time must be substantially long.)

Shape Factor (Skirt Selectivity) - The ratio of the frequency
difference of the two (60 dB/6 dB) down points on the
response curve of the resolution bandwidth.

Zero Hz Marker (Start Spur) - The response that appears
when the frequency of the 1st local oscillator is equal to the
intermediate frequency. It is sometimes deliberately not
suppressed to provide a zero frequency marker.

Zero Span-A maode of operation in which the frequency span
is reduced to zero.



Glossary — 2710 Operators

TERMS RELATED TO AMPLITUDE

Deflection Coefficient - The ratio of the input signal magni-
tude to the resultant cutput indication,

NOTE

The ratio may be expressed in torms of volts (rms)
per division, decibels per division, walts per divi-
sion, or any other specified factor. :

Display Flatness — The unwanted variation of the displayed
ampiitude over a specified frequency span, expressed in
decibels.

Display Law — The mathematical law that defines the input-
output function of the instrument.

e Linear— A display in which the scale divisions are alinear
function of the input signal voltage.

» Square law - A display in which the scale divisions are a
linear function of the input signal power,

¢ ogarithmic — A display in which the scale divisions are a
{ogarithmic function of the input signal voltage.

Display Reference Level - A designated vertical position
representing a specified input level.

NOTE

The level may be expressed In dBm, volls, or any
other units.

Dynamic Range — The maximum ratio of the levels of two
signals simultaneously present at the input which can be
measured {0 a specified accuracy.
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EquivalentInput Noise Sensitivity - The average levelofa
spectrum analyzer's internally-generated noise referencedto
the input,

Frequency Response — The peak-to-peak variation of the
displayed amplitude over a spaecified center frequency range,
measured at the center frequency; expressed in decibels.

Galin Compression — Maximum input level where the scale
linearity error is below that specified.

Hum Sidebands ~ Undesired responses created within the
spectrum analyzer, appearing on the display, that are sepa-
rated from the desired response by the fundamenial or
harmonic of the power-line trequency.

Input Impedance — The impedance at the desired input
terminal, usually expressed in terms of vswr, return loss, or
other related terms at a given impedance for low impedance
devices and resistance-capacitance parameters for high-
impedance devices.

Noise Sidebands — Undesired response caused by noise
internal to the spectrum analyzer appearing on the display
around a desired response.

Relative Display Flatness — The display flalness measured
relative tothe display amplitude at afixed frequency withinthe
frequency span; expressed in decibels.

Residual Response~ A spurious response inthe absence of
an input signal. (Noise and start spur are excluded.)

Sensitivity — Measure of a spectrum analyzer's ability to
display minimum level signals, at a given IF bandwidth,
display mode, and any other influencing factors; expressedin
decibels.

Spurious Response - A response of a spectrum analyzer
where the displayed frequency does not conformto the input
frequency.
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Glossary -~ 2710 Operators

TERMS RELATED TO DIGITAL STORAGE

Digitally Averaged Display — A display of the average value
of digltized data computed by combining serial samples in a
defined manner,

Display - Enables viewing of contents of a display register.

Ensemble Averaging ~ Finding and saving the numerical
average of specified data (max, min, etc.) withineach hotizon-
tai data point (field) over successive sweeps.

Horizontal Data Point — One of 512 reference points along
the Horizonal axis,

Max Hold {Peak Mode) - Digital storage mode that com-
pares, at each horizontal data point, the incoming signatievel
to the stored level and retains the greater. In this mode, the
display indicates the peak leve! that occured at each data
point after several successive sweeps.

Multiple Bisplay Memory — A digitally-stored display with
muttiple memory sectionsthatcan be displayed separatsly or
simultaneously.

Save — A function that inhibits display register update.
Stored Display — A display method whereby the displayed

function is held in a digital memory. The display is generated
by reading the data out of memory.

TERMS RELATED TO MARKERS

ActiveMarker-The dot displayedin the Marker mode whose
position is moveable with the FREQUENCY/MARKERS
control.
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Reference Marker — A second marker that appears at the
position of the active marker when Deita Marker Mode is
invoked. The Reference Marker position is fixed on the dis-

play.



MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping reguiremenis, we can't get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

A singie change may atfect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entsred, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed,
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COMMITTED TO EXCELLENCE Date: 1.22-80

Tektronid¢ MANUAL CHANGE INFORMATION

Change Reference:  Oplion 04

Product: 2710 SPECTRUM ANALYZER

Manual Part No.: 070-6022-02

DESCRIPTION

DESCRIPTION
2710 Tracking Generator gaenerates a sweep ifrequency
which tracks the frequency window of the 2710 Spectrum
Anaiyzer with the following feaiures:

+ A microprocessor-controlled frequency adjustment
for correlating the generator frequency with the
Spectrum Analyzer's window.

+  Optimum flatness

+  Microprocessor-controlied output leveis

+ Excellent harmonic and spur performance

« 50 © nominal output impedance

Standard Accessories

This information applies to all 2710 Spectrum Analyzers with Option 04 instalied.

GENERAL INFORMATION

Output Level Conirotl

There are two methods of controlling the output level: first,
by keyboard entry via the DET/GEN MENU and second, via
the Spectrum Analyzer LEVEL control. The LEVEL control
allows some dynamic levei control, uncalibrated, whilethe in-
strument is sweeping. When using the LEVEL control, the
Tracking Generator level readout is suffixed with an asterisk
1o indicate thatthe levelis not calibrated. The keyboard entry
method produces a calibrated culput level.

ACCESSORIES
Item Tektronix/No.
Adapter 50 Q@ N Male 1o BNC Female 103-0045-00
75 (-to-50 € Minimum Loss Attenuator, N Male 1o BNC Female 131-4199-00

www.valuetronics.com
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Product

2710 SPECTRUM ANALYZER

Date 1-22-90

Change Reference Option 04

Table 1

ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirement

Supplemental information

Frequency Range

Nominal

100kHzto1.8GHz, tracks the 2710 input

TG TRACKING (Freguency Ofiset)

Sufficiant to align Tracking Generatorto
Spectrum Analyzer window, typicaky -5
KHz 1o + 60 kHz

Auto Frequency correction for centering
into Spectrum Analyzer window

Output Level

Range ~48 dBmto 0 dBm 0.1 dB steps
Accuracy +1.5dB At 100 Mz
Output Impedance 502 nominal

VSWR

2:1 or better with output level $~8 dBm

Flatness

Tracking Generator

+1dBfrom 100kHzi0 1.0GHzand 1.5
dBto 1.8 GHz

Typically =1 dB 10 1.8 GHz

System®

2.5 dB from 100 kHz to 1.0 GHz and
+3 dBto 1.8 GHz

With 10 dB of attenuation in the Spec-
trum Analyzer

User-Corrected

0.2 dB

Using B,C~ Save A Fiatness feature

System Dynamic Range

2100 dB

Sensitivity = —100 dBm

System Residual FM

Option 01 Intruments

<100 szp total excursicn in 20 ms

Non-Option 01 Instruments

$2kHz totai excursion in 20 ms

Spurious Signals

Harmonic

—20 dBc or better with respect 10 the
fundamental

At frequencies =100 kHz

Non-Harmonic

-35 dBc or better with respectto the fun-
damental

* System = Tracking Generator and Spectrum Analyzer combination.
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Product 2710 SPECTRUM ANALYZER

Date 1-22-90 Change Reference Option 04

CONTROLS, INDICATORS, AND CONNECTORS

CONTROLS

The Tracking Gensrator mode is inttiated by selecting “TRACK-
ING GENERATOR" Inthe DET/GEN MENU. The front-panel
GEN LED lights at this time to indicate that the Tracking
Generator is enabled.

The Tracking Generator is incompatible with the calibrator
mode. Conequently, the calibrator mode is automatically
turned off by the firmware when the Tracking Generator is
enabled.

The output level of the Tracking Generator may be set from
0.0 to —48.0 dBm in 0.1 dB increments via the DET/GEN
menu. This range is converted to match the current refer-
ence level units.

Thefront-panel LEVEL control may be enabled f continuous
adjustment over a small range {several dB)isrequired. fthe
level CONTROL isenabled, the Tracking Generator level will
be marked with a " symbol and the level cannot be guaran-
teed.

if the Tracking Generator frequency offset is not correct, due
to long external lines, the signal may be "peaked up” by
invoking “TG OFFSET" and setting the FREQ/MARKERS
conirel for maximum signal response. The offset frequency
has is set at a fixed rate for all instrument settings.

The Tracking Generator mode Is exited by pressing DET/
GEN MENU/#4. The calibrator mode is not restored if it had
been automatically disabled when the Tracking Generator
was enabled.

All Tracking Generator seftings are recalled during a Power-
Down/Power-Up cycle, including output on/olf, manual ad-
just onvoff, output level setting, outpul level ofiset, and
frequency offset setting.

The foliowing are the factory default settings for the Tracking
Generator parameters.

+ TG Enable = OFF

« TG Output Level = —48.0 dBm {(or equivalent)
+ TG Manual Adjust = OFF

+ TG Frequency Offset = 0.0

« TG Amplitude Offset = 0.0

Tracking Generator on/off

The Tracking Generator is enabled and disabled via keypad
sequence DET/GEN MENU/#4. The output level is auto-
matically set at the last selected level when the Tracking
Genesrator is enabled. The menu in Figure 1 exits to the
spectral display after the Tracking Generalor is enabled.

Qutput Level
There are two ways of setting the output level,

1. The oulput level may be precisely set by pressing DET/
GEN MENU/A#5 {(GENERATOR LEVEL) and entering the
desired level via the keypad. This method yieids a calibrated
output level,

2. The output ievel may be set by pressing DET/GEN MENU/
#5 and entering a jevel near the desired lavel, then pressing
#8 (TG VARIABLE LEVEL) and varying the LEVEL control
for the actual desired level. This method yields an uncali-
brated output level. When enabled, the LEVEL controlhas a
total range of about 4dB, and the level indicator readout is
suffixed by a **" symbol, indicating an uncalibrated output
level. See Figure 2.

in some Spectrum Analyzers the psak of the 5 MHz resolu-
ticn bandwidth filter is not centered about its bandpass. This
can result in some amplitude variation when switching from
the 5 MHz resolution filter to a narrower fliier. Relative
responses using the 5 MHz filter are not affected. Determine
the amount of error by first making a measurement using the
5 MMz resolution bandwidth filter then making anocther
measurement using the 300 kHz resolution bandwidth filter
{the peak of the 300 kHz resolution bandwidth filter is
centered about its bandpass). Note the dilference, and
correct any measurements made with the 5 MHz resolution
bandwidth filter by that amount.

The flainess of the Tracking Generator output may vary
slightly with differenct output level settings. This output
flatness variation can be removed by using the B,C MINUS
A feature of the Spectrum Analyzer as follows:

a. Prior to making a test measuremnt, set the measure-
ment parameters such as center frequency, span, resolu-
tion bandwidth, reference level, and Tracking Generator
oulput levet.

www.valuetronics.com
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b. Gonnect the Tracking Generator output 1o RF INPUT,
and save the resultant sweep in the A register.

¢. Insert the device to be tested,

d. Enable the B,C MINUS A mode by pressing DSPL
MENU/#2,

Make ali measuremants in the B,C MINUS A mode, This
method cancels out the variations in Spectrum Analyzer/
Tracking Generator system response leving only the

response of the device under test.

VARIABLE LEVEL Feature - Set the LEVEL control fully
counterclockwise. Set the TG FIXED LEVEL to within a
few tenths of a dB less than the desired output level.
Enable the TG VARIABLE LEVEL and set the LEVEL
controi for the desired level as viewed on the display.

Setling the variable level above the fixed level may result
in some degradation of the 2nd harmonic specification.
Normally, this is not a problem with passive linear devices.
However, it can result in some intermodulation products
with non-linear devices, and spurious radiation from active

devices such as modulators or transmitters. To avoid
these problems, use the Tracking Generator fixed level
and the Spectrum Analyzer reference level controls to
move signais vertically on the screen, rathar than using
the variable level feature.

Qutput Frequency Tracking

Sometimes the Tracking Generator frequency may not track
the Spectrum Analyzer frequency window due to long exter-
nal lines (group delay). The eftect of group delay is readily
apparent in narrow resolution bandwidth filters. To find out
if group delay is present, select a narrow resolution band-
width filter, e.g. 3 kHz, and check fo see if the ampliude
drops. If the ampiitude does drop, invoke “TG TRACKING”
(DET/GEN MENU/#7) and set the FREQ/MARKERS control
for maximurn amplitude {optimum tracking).

The Knob Function (MKR/FREQ MENU/#2) automatically
defaults to TG TRACKING when TG TRACKING is invoked
{via the DET/GEN MENU).

"OFF

w0

DETECTOR/GENERATOR MENU l

AM DETECTOR
FM DETECTOR
AM & FM DETECTOR

4 TRACKING GENERATOR
5 TG FIXED LEVEL

& TG VARIABLE LEVEL

7 TG TRACKING

8 TG EXT ATTEN/AMPL

= PREVIOUS MENU
MENUKEY = RETURN TO DISPLAY

OFF
current
OFF
OFF
NONE

(ON)

[~45.5 DBM, *~45.5 DBM]
(ON)

(ON)

[-10.5DB}

| _ .

Figure 1. This menu is displayed when the DETECTOR/GENERATOR MENU is invoked.
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PERFORMANCE CHECK

Introduction

The performance check procedures verify that the instru-
mentis performing according 1o the characteristics specified
under the Performance Requirement column in the Specifi-
cation,

Verification of Tolerance Values

Tests shall be performed only after the normalizations have
occurred. If a test should fail, normalize the instrumant by
pressing UTIL MENU/#3/4#0, then press UTIL MENU/#3/4#3
and follow screen prompts. The nermalization will correct for
any changes in the operating environment due 1o time or
temperature.

Measurement tolerance of test equipment should be negli-
gible in comparison to the speciiication being tested. ¥ not,
the error of the measuring apparatus must be added to the
spacification tolerance.

History Information

The instrument and manual are periodically evaluated and
updated. If modifications require changes inthe procedures,
information applicable 1o earlier instruments will be included
within a step or as a sub-part to a step.

Tracking Generator Settings

Tracking Generator parameters are set via DET/GEN MENU.

Equipment Required

Table 2 lists the test equipment recommended for the Per-
formance Check. The characteristics specified are the mini-
mum, If equipment is substituted, it must meet or exceed
these specifications.

Table 2
RECOMMENDED TEST EQUIPMENT

Test Equipment Characteristics

Recommendation

Spectrum Analyzer

Frequency range at least 2 GHz t0 4 GHz

TEKTRONIX 492PGM

Tracking Generator
GHz

Frequency Range : 100 kHz 1o at least 1.8

TEKTRONIX TR503

Test Oscilloscope

piay capabiiity

Deflection Factor, 2 mV/Div to 5 V/Div;
Bandwidth: DC to 100 Mhz, and X-Y dis-

TEKTRONIX 2236A-Series Oscilioscope
and P6108A X10 Probes

10 dB and 1 dB Step Attenuators
dB steps
Accuracy: 0.1 dB,

Range : 132 dBincombination 10dB and §

Frequency Range: Otoat 1 GHz

Hewlett Packard 355C and 355D, cali-
brated using precision standard attenu-
ators such as Weinchel Mode! AS-6

Power Meter with Power Sensors
4.2 GHz

~30 dBmito 420 dBmfull scale; 100 kHz 10

Hewlett Packard Mode! 436A with 8482A
and 8484A Sensors

Frequency Counter
sensitivity

0 to 200 MHz, 1 Hz resolution, 25 mV

TEKTRONIX DC 510 with TM500-Se-
ries Power Module

VSWR Bridge 10 MHz 1o 1 GHz

Wiltron VSWR Bridge 62BF50

www.valuetronics.com
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PERFORMANCE CHECK PROCEDURE

Power Up Procedure

a. Apply power to the Spectrum Analyzer.

b. The instrumentwill initialize ltself accordingto the configu-
ration stored in the USR DEF (User Defined} Power Up
settings. [f this register is empty it will initialize to the
configuration stored in the Faciory Default Power Up set-
tings.

¢. Allow a 30 minute warm up period before continuing this
procedure.

d. The Spectrum Analyzer/Tracking Generator system must
be normalized before any measurements can be made.
nvoke Spectrum Analyzer normalizations by pressing UTIL
MENUA3/#0, The instrument will begin normalizations and
print progress messages on the CRT. After Spectrum Ana-
lyzer normalizations are complete, invoke Tracking Genera-
tor normalizations by pressing UTIL MENU#3/#3 and follow
screen prompis.

e. After the instrument has completed normatization, press
UTIL MENU/#5/#5/#0 to display frequency normalization
results, Verify that all frequency related tests have passed.
g. Press the backspace arrow (LIN) and #2 to display
amplitude normalization results.  Verify that all amplitude
related tests have passed.

h. Press UTIL. MENU to exit.

1. Check Freguency Range
(100 kHz 10 1.8 GHz)

a. Connect the Tracking Gererator outputto the RF INPUT.

b. Select the following settings on the Spectrum Analyzer:

FREQUENCY 1 GHz
REFERENCE LEVEL +10 dBm
FREQ SPAN/DIV MAX SPAN
RESOLUTION BW Auto
VERTICAL SCALE 10 dB/div

¢. Setthe Tracking Generator cutput at 0 dBm by pressing
DET/GEN MENU/#5 and entering 0 dBm. Press keypad #4
to enabie the Tracking Generator.

d. Check that the Spectrum Analyzer displays a sweep
signal from 100 kHz to at least 1.8 GHz with a level of
approximately 0 dBm,

e. Recall default power-up settings by pressing UTIL MENU/
#1441,

2. Check Tracking (Frequency Offset)
{typically -5 kHz to +60 kHz)

Test equipment required:
+  Test Spectrum Analyzer

a. Monitor the Tracking Generator output with the test
spectrum analyzer.

b. Setthe test spectrum analyzer as follows:

Center Frequency 900 MHz
Reference Levsl 0 dBm
Span/Div 20 kHz
Resolution Bandwidth 1 kKHz

c. Select the following Spectrum Analyzer /Tracking Gen-

erator sysiem parameters:

FREQUENCY 900 MHz
FREQ SPAN/DIV 1 kHz
RESOLUTION BW Auto

d. Enable the Tracking Generator by pressing DET/GEN
MENU/#4. Setthe Tracking Generatoroutput levie at 0 dBm,
than enable TG TRACKING by pressing DET/GEN MENU/
#7. Press DET/GEN 1o exit the menu.

e. Tune the FREQ/MARKERS knob such that the tracking
readout {lower right corner of system display) reads 0 Hz.

f. Press SGL SWP on the Spectrum Analyzer. Center the
display on the test spectrum analyzer with the center fre-
quenay control knob then save the display (in the test spec-
trum analyzer).

g. Vary the FREQ/MARKERS control clockwise untii the
system beeps and indicates "OUT OF RANGE.”

h. Check that the signal on the test specirum analyzer has
moved three divisions to the right of the center position.

i. Reset the test spectrum analyzer Span/Div 1o 5 kKHz, and
repeat pans e andi.

j. Vary the FREQ/MARKERS control counter-clockwise until
the system beeps and indicates "OUT OF RANGE.”

K. Check that the signal on the test spectrum analyzer has
moved one division to the left of the center position.

Page 8 of 14
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Figure 1 Legend

nate choices

H

kK]
ting examples

(XX} = Values within parentheses indicate alter-

Values within square brackets indicale sst-

= An asterisk before any one of the first four
iterns inthe menu indicates a selection, and
an asterisk before the generator's output
amplitude indicates that the variable level
(TG VARIABLE LEVEL) has been enabled.

DETECTOR/GENERATOR MENU

0 "OFF

1 AMDETECTOR

2 FMDETECTOR

3 AM&FMDETECTOR

4 TRACKING GENERATOR
5TG FIXED LEVEL

8 TG VARIABLE LEVEL

7 TG TRACKING

8 TG EXT ATTEN/AMPL

ENTER NEW VALUE:

A=-~DBM B =+ DBM

{#5 GENERATOR LEVEL} is invoked.

3 is displayed when selecticn 8 is invoked.

of Figure 3 is the prompt to enter a new valus.

Figure 2. Menu displayed when keypad entered level adjustment

External Attenuator/Amplitier Compensation —In certain
cases, the user may wish to attenuale or boost the output
signal. In these cases, the readout may be made to display
the signal amplitude after the external attenualor or ampli-
fier. The DET/GEN MENU/8 selection allows the user 1o
enter offset values for an externai attenuator or amplifier,
such that the readouts indicate the true value of the signal at
the output of the attenuator or amplitier. The menu in Figure

To enter an external attenualor or ampiifier gain, select #1
(ATTEN/AMPL ENTRY) in Figure 3. The following submenu
will be displayed. The difference betwaen this menu andthat

TG EXTERNAL ATTENUATOR/AMPLIFIER

0 ON/OFF OFF
1 ATTEN/AMPL ENTRY -10.5DB

~-DB = ATTENUATION
+DB = AMPLIFICATION

? PREVIOUS MENU
MENU KEY RETURN TO DISPLAY

Figure 3. Menu displayed when TG EXT ATTEN/AMPL{DET/GEN
MENU/#8} is Invoked.

- TG EXTERNAL ATTENUATOR/AMPLIFIER

0 ON/OFF OFF
1 ATTEN/AMPL ENTRY -10.5DB

~DB = ATTENUATION
+DB = AMPLIFICATION

ENTER NEW VALUE:

=~ DBM B=+DBM

Figure 4. External attenuator/gain value entry Menu.

After the new value is entered, it is applied to the TG level
readouts, and the menu reverts to the DETECTOR /GEN-
ERATOR MENU.

When #0 is selected in the preceding menu (Figure 3}, the
entered gain factor is applied to the output level readouts,
and the menu reverts to the DETECTCR /GENERATOR
MENU.

www.valuetronics.com
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INDICATORS

The GEN LED is the only indicator for the tracking Genera-
tor. it is Huminated only when the Tracking Generator is
enabled.

CONNECTORS

racking Generator | The Tracking Generater output connector is an N-Type, 50

Q connector at the front panel of the Spectrum Analyzer,

See Figure 5.
Figue §. Spectrum Analyzer front panel.

NORMALIZATIONS

The term *normalization” describes any internal firmware NORMALIZATIONS
routine that makes a parameter calibrated (normal) with re-

spect to an internal reference.

0 ALl PARAMETERS
1 FREQUENCY ONLY

2 AMPLITUDE ONLY

3 TRACKING GENERATOR ONLY

here are three Kinds of normalizations, viz:

Reference normalizations, amplitude normalizations, and
frequency normalizations. For optimum resuils, normaliza-
tions shouid be performed in the following sequence.

FRQ NOT DONE, DEFLT VALUES USED
REF NOT DONE, DEFLT VALUES USED
AMP NOT DONE, DEFLT VALUES USED
1. Performreference normalizations prior to frequency, am- TG NOT DONE, DEFLT VALUES USED
plitude, and Tracking Generator normalizations by pressing NORMALIZATION SUGGESTED

UTIL MENUW/#5/4#5/#1 and following screen prompts.

PREVIOUS MENU
RETURN TO DISPLAY

2. Perform frequency and amplitude normalizations by

pressing UTIL MENU/#3/4#0/C {Figure 8). MENU KEY

3. Perform Tracking Generator normalizations by pressing
UTIL MENU/#3/#3/C/C. Figure 6. Menu displayed when UTIL MENU/#3 is pressed,

When #3 (TRACKING GENERATOR ONLY) in Figure 6 Is
selected, ali of the Tracking Generator normalizations are

NOTE execuled.

In the UTIL MENU /43 sub-menu, ftern 0 (ALL
PARAMETERS) does not affect the Tracking
Generator parameters.

. Page 6 of 14
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3. Check Quiput L.evel Range and Accuracy
{ Range: 48 dBmto 0 dBm)

{Accuracy: +1.5dB at 100 MHz)

Test equipment required:

«  Power Msier

NOTE

This check step requires two power sensors; one to
measure a level approximately —48 dBm and the
other to measure a level approximately G dBm. The
low power sensor must be calibrated using a preci
sion 30 dB attenuator such as a Welnscheill Mode!
50 - 30.

WARNING

Be sure to turn the power meter off before removing
or connecting a power 5ensor.

a. Setthe following Spectrum Analyzer /Tracking Generator
sysiem parameiers:

FREQUENCY 100 MHz
REFERENCE LEVEL -30 dBm
FREQ SPAN/DIV ZERO
SWEEP RATE AUTO
TG FIXED LEVEL -48 dBm
TG VARIABLE LEVEL OFF

TG TRACKING OFF
TRACKING GENERATOR ON

b. Connect the output of the Tracking Generator to the
power meter using the low power sensor.

¢. Check that the power meter indicates ~48 dBm 1.5 dB.
d. Turn off the power meter and replace the low power
sensor with the high power sensor, thenturn the power meter

back on.

e. Reset the Tracking Generator output level to 0 dBm by
pressing DET/GEN MENU/#5 and entering 0 dBm.

{f. Check that the power meter reads 0 dBm +1.5 dB.

g. Recall default power-up settings by pressing UTIL MENU/
#1741,

4. Check Return Loss
{10 dB or better with output Level —8 dBm)

Test equipment required:
+  VSWR Bridge

+ Test Spectrum Analyzer with Tracking Generator
{Tekironix 492A and TRS03)

a. Connect the test equipment as shown in Figure 7.

b. Onthe 2710 front panel, press DET/GEN MENU/#5 and
enter -8 dBm {enables 8§ dB of attenuation at the Tracking
Generator output).

c. Set the following parameters on the test spectrum
analyzer;

Span/Div Max Span
Reference Level 0 dBm
Veriical Scale 10 dB/div-

d. Setthe TR503 cutput level at 0 dBm.

&, Disconnect the cable from the 2710 Tracking Generator
output connector, and press [B-SAVE Aj on the test spec-
trumanalyzer. The resultant display isthe measurement ref-
erence.

f. Reconnect the cable to the 2710 Tracking Generator
output.

g. Check that the displayed response on the test spectrum
analyzer is 21 division down from the reference established
inparte. ignore the spurthat appears at the center frequency
of the Spectrum Analyzer.

h. Recall default power-up settings by pressing UTIL MENLY/
#1/#1.

5. Check Tracking Generator Flatness
{(+1 dB from 100 kHz to 1.0 GHz and £1.5 dB to 1.8 GHz)

Test equipment required:
+ Power Meter
+ Test Oscilloscope

a, Connect the test equipment as shown in Figure 8.

www.valuetronics.com
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492PGM SPECTRUM ANALYZER

¢ 2710 SPECTRUM ANALYZE
H
[ 3
- 3
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]
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Tracking Generator RF Out %ﬁfﬁﬁ/ RF in
Quiput VSWR
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B

g

15t LO g

@

T

TR 503 =
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Figure 7. Test setup for measuring return ioss.
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TEST OSCILLOSCOPE

POWER METER

Recorder

Tracking Generator Sweep Output
Quiput from J103 Pin 7

via X10 Probe

J103

{Spectrum Analyzer Rear Panel}

.

Figure 8. Test setup for measuuring Tracking Generator flainess.
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b. Set the following Spectrum Analyzer/Tracking Generator

system parameters:

FREQUENCY 500 MHz
REFERENCE LEVEL 0 dBm
FREQ SPAN/DIV 100 MMz
RESOLUTION BW AUTO
VERTICAL SCALE 1 dB/div
TG FIXED LEVEL 0 dBm
TG VARIABLE LEVEL CFF

TG TRACKING OFF
TRACKING GENERATOR ON

c. Setupthetest oscilloscope for XY operation, The sweep
signal from pin 7 of J103 drives the X-axis and the power
meter output (Recorder Output) drives the Y-axis. Setthe Y-
axis deflection factor (V/Div and Variable) for a full horizon-
tal deflection.

d. Enable manual sweep on the Spectrum Analyzer/Track-
ing Generater system by pressing SWP/TRIG MENU/&#7.

e. Manually sweep the Spectrum Analyzer slowly from 100
kHz to 1 GHz while viewing the flatness {race on the test
oscilloscope. Make a note of the highest and lowest poinis
on the flatness trace as read on the power meter.

f. Checkthat the difference in amplitude between the highest
and lowest points on the flatness trace excluding the start
spuris <2 dB.

g. Manually sweep the Spectrum Analyzer slowly from 100
kHz to 1.8 GHz while viewing the fiainess trace on the test
oscilloscope. Make a note of the highest and lowest points
on the flatness trace.

h. Check that the difference in amplitude between the
highest and lowest points onthe fiatness trace is < 3 dB from
1 GHz to 1.8 GHz.

i. Recall default power-up settings by pressing UTIL MENU/
#1841,

6. Check Sysiem Flainess
{+2.5 di3 from 100 kHz t0 1.0 GHz and 3 dB 10 1.8 GHz)

a. Select the following settings on the Specirum Analyzer:

FREQUENCY 500 MHz
HEFERENCE LEVEL 2 dBm
FREQ SPAN/DIV 100 MHz
RESOLUTION BW AUTO
VERTICAL SCALE 1 dBrdiv
SWEEP AUTO
TG FIXED LEVEL 0 dBm
TG VARIABLE LEVEL OFF

TG TRACKING OFF
TRACKING GENERATOR ON

b. Connect the output of the Tracking Generator to the RF
INPUT.

c. Make a note of the highest and lowest points on the
flatness trace from 100 kMz to 1 GHz. Ignore the start spur.

d. Check that the difference in amplitude between the
highest and lowest points on the flatness trace excluding the
start spuris < 5 dB.

e. Make a note of the highest and lowest points on the
flatness trace from 100 kHz to 1.8 GiHz.

f. Check that the difference in amplitude between the highest
and lowest points on the flatness trace Is £ 6 dB.

g. Recali default power-up settings by pressing UTIL MENU/
#i#1.

7. Check Characterized Flatness

(£0.2 dB)

a. Connect the output of the Tracking Generator to the RF
INPUT.

b. Select the following settings on the Spectrum Analyzer:

FREQ SPAN/DIV MAX SPAN
RESOLUTION BW AUTO
VERTICAL SCALE 1 dBrdiv
TG FIXED LEVEL 0 dBm

TG VARIABLE LEVEL OFF

TG TRACKING OFF
TRACKING GENERATOR ON

¢. Set the reference for a visible dispiay {= 2 dBm).

d. Enabie single sweep on the Spectrum Analyzer by press-
ing SGL SWP. Press SGL SWP again 1o initiate a sweep.

e. Store the single sweep waveform in Register A by
pressing SAVE and then A.

f. Enable the B display and ensure that all other displays are
disabled.

g. Enable B, C MINUS A by pressing DISPLAY MENU/#2.

h. Initiate a single sweep on the Spectrum Analyzer by
pressing SGL SWP.

i. Check for a flat trace across the screen. The Trace
flatness must be within aminor division (0.2 dB). Ignore the
start spur and switching transients.

i. Recall default power-up settings by pressing UTIL MENU/
#1411,
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8. Check Spurious Signals Stant Spur

{Harmonic; ~20 dBc or better) Fundamental

{Non-Harmonic: -35 dBc or better)

Test aquipment required.

«  Test Spectrum Analyzer {Tekironix 492PGM)

a. Setthe foliowing Spectry alyzerTracking Gene
system parameters:

FREQUENCY 100 kHz

FREQ SPAN/DIV ZERO SPAN

TG FIXED LEVEL 0 dBm

TG VARIABLE LEVEL OFF

TG TRACKING OFF

TRACKING GENERATOR ON

b. Monitor the output of the Tracking Generator with the test
spectrum analyzer.

¢. Set the test spectrum analyzer parameters as follows:

Frequency 500 kHz

Reforance Level 0 dBm

Freq Span/Div 100 kHz

Resolution BW Auto

Vertical Scale 10 dB/Div

Min Noise On

Peak Average Fully counter-clockwise
Sweep Rate Auto

d. The test spectrum analyzer wiil display harmonic spurs
approximately one divisicn apart. The signal at the left
graticule line is the start spur (0 Hz), the signal to the right of
the start spur is the fundamental, and all signals to the right
of the fundamentai signal are harmonic spurs. See Figure 9,

a. Check that the harmonic spurs are at least 20 dB down
from the fundamental.

f. Reset the test spectrum analyzer sparvdiv to Max Span,

and enable MAX SPAN on the Specirum Analyzer/Tracking
Generaior,

g. On the Spectrum Analyzer/Tracking Generator system,
enable MANUAL SCAN by pressing SWP/TRIG MENU/#7,

h. Manually sweep the Spectrum Analyzer/Tracking Gen-
erator system slowly from 100 kHz to 1.8 GHz whiie cbserv-

ing the test spectrum analyzer display. The high signal
moving from left to right as the system is manuaily swept is
the fundamental. Other signals that move from left to right
are harmonic spurs and signals that move from right to left
are nor-harmonic spurs.

i. Check that all harmonic spurs are at least 20 dB downfrom
the fundamental.
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Figure 9. Harmonic spur distribution near the 100 kHz fundamen-
tal {10 dB/div display).

i. Check that all non-harmonic spurs are at least 35 dB down
from the fundamental.

k. Recall default power-up settings by pressing UTIL MENU/
#1/#1.

8. Check 1st LO Qutput Level
{+5 dBm to +10 dBm)

NOTE

This check applies only to those Spectrum Analyz-
ers that have Option 15 installed.

Test equipment required:
Power Meter

a. Remove the 50Q terminator fromJ101 at the rear panel
of the Spectrum Analyzer.

b. Monitor J101 with the power meter.
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¢. Select the following settings on the Spectrum Analyzer:

FREQ SPAN/DIV MAX SPAN

RESOLUTION BW Auto
d. Enable MANUAL SCAN by pressing SWP/TRIG MENU/
#7.
e, Manually swsep the um lyzer/Tracking G

erator system siowly from 100 kHz to 1.8 GHz while observ-
ing the power meter.

f. Check that the power meter indicates a power level of at
jeast + 5 dBm and not greater than +10 dBm over the full
span.

g. Disconnect the power meter from J101 and replace the
500 terminator.

h. Recall defauit power-up settings by pressing UTIL MENU/
#1/#1.
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