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WARRANTY

Tekironix warrants that this product will be free from defects in materials and workmanship for a period of one (1)
year from the date of shipment. I any such product proves defective during this warranty period, Tektronix, at its

option, either will repair the defective product without charge for parts and labor, or will provide a replacement in

exchange for the defective product.

In order to obtam service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period and make suitable arrangements for the performance of service. Customer shall be
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with
shipping charges prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is fo a
location within the country in which the Tektronix service center is located. Customer shall be responsible for
paying all shipping charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tekironix shall not be obligated fo furnish service under this warranty a) (o repair damage
resulting from attempts by personnel other than Tekironix representatives to install, repair or service the product;
b) to repair damage resulting from improper use or connection to incompatible equipment; or ¢ (o service a
product that has been modified or integrated with other products when the effect of such modificagon or
integration increases the time or difficulty of serviciag the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF
ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED. TEKTRONIX AND ITS VENDORS
DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. TEKTRONEX' RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE
PRODUCTS 1S THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR
BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY
INDIRECT, SPECIAL, INCIDENTAIL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF
WHETHER TEKTRONIX OR THE VENDOGR HAS ADVANCE NOTICE OF THE POSSIBILITY OF
SUCH DAMAGES.
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PREFACE

This manual is one of a set of product manuals for
the TEKTRONIX 482A and programmahbie 492AP Spec-
trum Analyzer. The manual describes the instrument
installation and operation. These instructions assume a
thorough knowledge of frequency domain analysis, The
purpose of this manual is to explain the operation of the
492A so that measurements will be meaningful whether
made under adverse or laboratory conditions. The
manual organization is shown in the Table of Contents.
The manuals that are available now in addition to this
Operators Manual are the

& AQ2AJ492AF Service Manuals, Volume 1 and 2
(optional accessories),

¢ 4592AP Programmers Manual (optional accessory for
492AP only),

* AS2A[492AP Operators Handbook {standard acces-
sory), and

® 490AP-Series  Programmers
{optional accessory).

Reference Guide

For manual ordering information, contact your local
Tektronix Field Office or representative or refer to the
Accessories portion of the Repiaceable Mechanical Parts
list in the Service Manual, Volume 2.

Standards and Convenlions Used

Most terminclogy is consistent with standards
adapted by |EEE and IEC. A glossary of terms is pro-
vided In Appendix A, Abbraviations in the documentation
are consistent with ANSI Y1,1-1972, GPIB functions con-
form to the IEEE 488-1978 Standard. Copies of ANSI and
IEEE standards can be ordersd from the Instifute of
Eiectrical and Electronic Engineers Inc.
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Change/History Information

Any change information that involves manual correc-
tions or addifional information Is located behind the
tabbed Change Information page at the back of this
manual,

History information, as well as the updated data, is
combined within this manual when the pags(s) is revised.
A revised page is identified by a revision date located in
the lower inside corner of the page.

Unpacking and Initial inspection

Instructions for unpacking and preparing the instry-
ment for use are described in Section &,

Storage and Repackaging

Instructions for short- and long-term storage and
instrument repackaging for shipment are described in
Section 3.
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SAFETY SUMMARY

(Refer all servicing to qualified servicing personnel)

The safety information in this summary is for both
operating and servicing personnel. Specific warnings and
cautions will be found throughout the manual where they
apply. but may not appear in this summary.

CONFORMANCE TO INDUSTRY
STANDARDS

The 492A/492AP complies with the following Industry
Safety Standards and Regulatory Requirements.

Safety

CSA: Electrical Bulietin

FM: Electrical Utilization Standard Class 3820

ANS! C398.5 — Safety Requirements for Electrical
and Electronic Measuring and Controliing
Instrumentation.

IEC 348 {2nd edition) ~ Safety Requirements for
Electronic Measuring Apparatus.

Regulatory Requirements

VDE 0871 Class B — Regulations for REI

Suppression of High Frequency Apparatus and
Installations.

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 life,

vi

As Marked on Equipment

CAUTION indicates a personal injury hazard not
immediately accessible as one reads the marking, or a
hazard to property, including the equipment itself.

DANGER indicates a personal injury hazard immedi-
ately accessible as one reads the marking.

SYMBOLS

In This Manual

This symbol indicates where appiicable cau-
tionary or other information is o be found.

As Marked on Equipment

f DANGER — High voltage.
@ Protective ground (earth) terminal.

A ATTENTION ~— refer to manual,

@ Refer to manual



POWER

Power Source

This product is intended to operate from a power
source that will not apply more than 250 V rms between
the supply conductors or between elther supply conduc-
tor and ground. A protective ground connection by way
of the grounding conductor in the power cord is essential
for safe operation.

Grounding the Product

This preduct is grounded through the grounding con-
ductor of the power cord. To avoid elecirical shock, plug
the power cord into a properly wired receptacle before
connecting it to the product input or cutput terminals, A
proteciive ground connection by way of the grounding
conductor in the power cord is essential for safe opera-
fion.

Danger From Loss of Ground

Upon loss of the protsctive-ground connection, all
accessibla conductive paris {including knobs and con-
trols that may appear to be insulating) can render an
electric shock.

Use the Proper Power Cord

Use only the power cord and connector specified for
your product,

Use only a power cord that is in good condition.

Refer cord and connector changes to qualified ser-
vice personnel.

For detailed information on power cords and connec-
tors, see the Maintenance section in the Service Manual,
Volume 1,

Use the Proper Fuse

To avoid fire hazard or equipment damage, use only
the fuse of correct type, voltage rating, and current rating
for your product (as specified in the Rapiaceable Electri.
cal Parts list in Volume 2 of the Service Manual), Refer
fuse replacement to qualified service personnel.

A92A/492AP Operators

OPERATIONAL PRECAUTIONS

Do Not Operate in Explosive Atmospheres

Te avoid explosion, do not operate this product in an
explosive atmosphere unless it has been specifically
certified for such operation.

Do Not Remove Covers or Panels

To avoid personal injury, do not remove the product
covers or panels uniess you are qualified to do so, Do
not operate the product without the covers and panels
properly installed.

Dangerous voltages exist at several points in this
product, To avoid personal injury, do noet touch exposed
connections and components while power is on, REFER
ALL SERVICING TO QUALIFIED SERVICE PERSONNEL.

vii
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Section 1 - 492A/492AP Operators

GENERAL INFORMATION

PRODUCT OVERVIEW

The TEKTRONX 482A and programmable 492AP
Spectrum Analyzer are high performance, compact, port-
able instruments. Microcomputer control of most func-
tions simpitfies and enhances operation.

The following is a list of the main instrument features.
® singie and delta marker modes
® synthesizer frequency accuracy
# precise amplitude measurement capability
® digital storage display

# internal memory to retain front-pane! settings and
displays

® HELP message crt readout that describes the func-
tion of froni-pane! pushbuttons and controls as well
as messages that explain operating errors

o front-panel Data Entry pushbuttons

The frequency range is 50 kHz to 21 GHz with the
internal mixer, and up to 325 GHz when using external
waveguide mixers. A minimum resolution bandwidth of
100 Hz, with a minimum span of 200 Hz/div, provides
measurement resolution that is proportional to the fre-
quency accuracy. Digital storage provides ficker-free
displays plus SAVE A, B—SAVE A, and MAX HOLD to
compare and subtract displays and save maximum
values. In addition to conventional digital storage
features, internal memory stores up to nine separate
displays with their readouts and dot markers, which can
be recailled [ater for additional analysis and comparison.
tt is also possible to store up to ten different front-panel
control setups for future recafl,

Select center frequency either by the front-panel
CENTER/MARKER FREQUENCY knob or by the Data
Entry pushbuttons. When using the Data Entry pushbut-
tons, it is not necessary to alter the Span/Div setting
regardiess of the frequency selected. Other parameters,
such as vertical display and refersnce level, are pushbut-
ton setectable with the flexibility previously available only
under program control of the general purpose interface
bus (GPIB).

The single and delta markers provide direct readout
of frequency and amplitude information of any point
along any displayed trace. Relative (delta) frequency and
amplitude information between any two peints along any
displayed trace or between traces is also available. The
CENTER/MARKER FREQUENCY cenrol can move the
markers, or it can move the display with a stationary fre-
quency marker. For additional marker infomation refer to
Using the Markers Feature in Section 6 of this Manual.
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The programmable version of the instrument adds
remote controi capabiiities to the manual instrument
features.

The front-panel controls (except those intended
exciusively for iocal use, such as INTENSITY) can be
remotely operated through the GPIB port, which allows
the spectrum analyzer to ba used with a variety of sys-
tems and controllers. Refer to the Programmers Manua!
for additional information.

Firmware Version and Error Message Readout

This feature of the specirum analyzer provides
readout that identifies the version of firmware installed.
The readout is momentarily displayed when the power is
turned on or when either the RESET TO LOCAL or
<blue-SHIFT> RESET pushbuttons are pressed, All
front-panel lghts will temporarily flash on when the
power is first turned on,

if the spectrum analyzer fails to complete any routine
or function, an error message wili flash on the screen
explaining the fallure.

Accessories

The Replaceabie Mechanical Paris list in the Service
Manuel, Volume 2, contains the part numbers, descrip-
tions, and ordering information for all standard and
optional accessories offered for the spectrum analyzer at
this time,

The following list includes all standard accessories
currently shipped with each instrument. Refer to Options
30 and 31 in the Options section of this manual for alter-
nate information.

® 50 ohm coaxial cable; N to N connector, 72 inch
# 50 ohm coaxial cable; bne to bnc connector, 18 inch
® Adapter; N male to bne female

® 4A fast-blow fusesl; 2 each

T 1f the instrument is wired for 220-240 V operation {Options Af,
A2, A3, A4, AS} or if Option 52 is installed {North Ametlcan
configuration for 220 V with standard power cord), 2A
medium-blow fuses are used.
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® Power cord

» Cord clamp

® Crt light filters; 2 — one each amber and grey
® Crt mesh filter

® Operators Manual

® Service Manual, Volume 1

® Service Manual, Volume 2

® Programmers Manual; 482AP Only

Table 1-1 lists the Tekironix waveguide mixers that
are available as optional accessories,

Table 1-1
TEKTRONIX WAVEGUIDE MIXERS
Mixer Frequency Range
WM 480K 18 to 26.5 GHz
WM 490A 26.5 t0 40 GHz
WM 4900 33 to 50 GHz
WM 490U 40 to 80 GHz
WM 480V 50 to 75 GHz
WM 480E 80 to 80 GHz
WM 450W 7510 110 GHz
WM 480F 80 to 140 GHz
WM 480D 110 to 170 GHz
WM 480G 140 to 220 GHz
WM 490G Option 01 140 to 325 GHz
Band Fiange
Transition
Options

The Options section of this Manual contains detailed
information on alt of the options currently available for
the spectrum analyzer,
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SPECIFICATION

This section includes the electrical, physical, and
environmental characteristics of this instrument. Any
instrument specification changes due to options are
listed in the Optlons section of this manual,

ELECTRICAL CHARACTERISTICS

The following tables of electrical characteristics and
features appiy to the spectrum analyzer after a 30-minute
warm up and after doing the froni-panel CAL adjust-
ments, except as noted. The Performance Requirement
column defines some characteristics In quantitative terms
and in limit form. The Supplemental Information column
expiains performance requirements or provides perfor-
mance information. Statements in this column are not
considered to be guaranteed performance and are net
ordinarlly supported by a performance check procedure.
Procedures to verify performance requirements are pro-
vided in the Performance Check portion of the Service
Manual, Voluma 1,

The instrument performs an Internal calibration check
each {ime power is lurned on. This check verifies that the
instrument frequency and amplitude performance is as
specified. An Instrument Check Out procedure, which
does not require external test equipment or technical
expertise, is provided in Section 5 of this manual. This
procedure will satisfy most incoming inspections and will
help familiarize you with the instrument capabillities,

Verification of Tolerance Values

Perform compiiance tests of spacified limits, isted in
the Performance Requirement column, only after a 30-
minute warm-up time (except as noted) and after a doing
the front-panel CAL procedure. Use measuremeant instry-
ments that do not affect the values measured. Measure-
ment tolerance of test equipment should be negligible
when compared to the specified tolerance, If the toler-
ance is not negligible, add the error of the measuring
device to the specified tolerance,

Table 2-1
FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Suppiemental Information

Center Frequency
Range
Internal Mixer

50 kHz~21 GHz

Tuned by the CENTER/MARKER
FREQUENCY control or the DATA
ENTRY pushbuttons

External Mixers {optional)

50 kHz-325 GHz
{See Options Section)

Accuracy {after front-panel CAL
has been performed)

Initiad {(start of sweep)
Bands 1 & 512 with
SPAN/DIV >200 kHz, and
Bands 2-4 with SPAN/DIV
>100 kHz

(1st LO uniocked)

Where:

greater

+ {20%D + (CF % 10584+ 15N kHz)

D = SPAN/DIV or RESOLUTION
BANDWIDTH,

CF = Center Frequency
N = Harmonic Number

Center Frequency Accuracy s
specified by twe characteristics:

® initial accuracy
@ center frequency drift during
the sweep

Refer to IF, LO Range, and Harmonic
Number specification later in this
tabte for the N value

whichever s Allow a settling time of one second
for each GHz change in CF within a
band. In bands 4-12, divide the CF

change by N.

20ver the operating temperature range this term is (CF x 1.5 x 105

HEV NOV 1986
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Specification -~ 492A/492AF Operators

Table 2-1 {Continued)

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Pertormance Requirement

Supplemental information

Initial Accuracy (Continued)

Bands 1 & 5-12 with
SPAN/DIV €200 kHz, and
Bands 2-4 with SPAN/DIV
<100 kHz

{1st LO locked)

+{(20%D) + (CF x 10-5)8 Hz)

Where:
D = SPAN/DIV or RESOLUTION
BANDWIDTH, whichever is
greater

CF = Center Frequenty

Drift

After 30 minute warm up

Bands 1 & 5-12 with
SPAN/DIV > 200 kMz, and
Bands 2-4 with SPAN/DIV
>100 kHz

(st LO unlocked)

With constant ambient temperature
and fixed center frequency {(any error
is observed during sweep time)

£(25 kHz)N per minute of sweep
fime

Bands 1 & 5-12 with
SPAN/DIV €200 kHz, and
Bands 2-4 with SPAN/DIV
<100 kHz

(1st LO tocked)

€150 Hz per minute of sweep time

After 1 hour warm up

Bands 1t & 5-12 with
SPAN/DIV > 200 kHz, and
Bands 2-4 with SPAN/DIV
>100 kHz

{15t LO unlocked)

<{5 kHz)N per minute of sweep time

Bands 1 & 5-12 with
SPAN/DIV <200 kHz, and
Bands 2-4 with SPAN/DIV
<100 kHz

{15t LO locked)

<50 Hz per minute of sweep time

2Qver the operating temperature range this term is (CF x 1.5 x 10°F)

2-2
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Table 2-1 {Continued)

Specification — 492A/492AP Operators

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental information

Readout Resclution

At lgast 10% of SPAN/DIV to
minimum of 1 kHz

Residual FM

Short term, after 1 hour warm up

Bands 1 & 5-12 with
SPAN/DIV >200 kHz, and
Bands 2-4 with SPAN/DIV
>100 kHz

(1st LO untocked)

<{7 kH2z)N total excursion in 20 ms

Bands 1 & 5-12 with
SPAN/DIV <200 kHz, and
bands 2-4 with SPAN/DIV
€100 kHz

(1st LO locked)

<(10+2N)Hz total excursion In 20
ms

fesolution Bandwidth (6 dB dowm)

Within 20% of selected bandwidth

100 Hz-1 MHz in decade steps

Shape Factor (60 dB/6 dB)

7.5:1 or less :

Noise Sidebands

At least ~75 dBc¢ at an offset of 30x%
resolution bandwidth

Video Fiiter
Narrow Reduces video bandwidih to approxi-
mately 1/300th of the selected reso-
{ution bandwidth,
Wide

Reduces video bandwidth to approxi-
mately 1/30th of the selected resolu-
tion bandwidth,

Puise Stretcher Fall Time

30 us per vertical division (£ 50%).




Specification - 492A/482AP Operators

Tabie 2-1 {Continued)

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Frequency Span/Div
Overall Range
With SPAN/DIV control

200 Hz-10 GHz (in a 1-2-5 sequence)

With the DATA ENTRY push-
buttons

200 Hz-15 GHz (to two

significant digits)

Minimum Span/Div

200 Hz in a!l bands

Maximum Span/Div

Band 1 (50 kHz-4.2 GHz)®
Band 2 (1.7-5.5 GHz)
Band 3 (3-7.1 GHz)
Band 4 (5.4-18 GHz)
Band 5 (15-21 GHz)
Band 6 (18-27 GHz)
Band 7 (26-40 GHz)
Band 8 (33-80 GHz)
Band 9 (50~-90 GHz)
Band 10 (75-140 GHz)
Band 11 (110-220 GHz)
Bang 12 (170-325 GHz)

With SPAN/DIV With DATA
Control ENTRY
Pushbuttens
200 MHz 410 MHza
200 MHz 370 MHz
200 MHz 400 MHz
1 GHz 1.2 GHz
500 MHz 590 MHz
500 MHz 790 MHz
1 GHz 1.3 GHz
2 GHz 2.6 GHz
2 GHz 3.9 GHz
5 GHz 8.4 GHz
10 GHz 10 GHz
10 GHz 15 GHz

In addition, MAX SPAN sweeps
across an entire band and ZERO
SPAN provides a 0 Hz dispiay.

Accuracy/Linearity

Within 5% of the selected span/div

Measured over the center 8 divisions

2For Option 01 instruments, bend 1 is 50 kHz-1.8 GHz, and the
Span/Div range with the SPAN/DIV control is 100 MHz and with the

DATA ENTRY pushbuttons is 170 MHzx,
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Specification — 492A/492AP Operators

Table 2-1 (Continued)
FREQUENCY RELATED CHARACTERISTICS

Characteristic Performance Requirement Supplemental Information

Freguency Response Measured with 10 dB RF atienuation
and peaking optimized for each
center frequency setting (when appii-
cabie)

Response is affected by:
® input VSWR
® harmonlc number (N)
® gain variation
® mixer
® preselector {Opt 01)

Digital storage typically increases
errors by +0.5%.

Display flatness is fypically 1 db
greater than frequency response.

Coaxial {direct) Input About the mid- Refer to the Options section of this
point between manual  for variations In this
two extremes Referenced specification.

to 100 MHz
Band and Freq Range
1 (560 kHz-4.2 GHz)? =1.5dB =2.5dB
2 (1.7-5.5 GHz) +1.5dB +=2.5dB
3 (3.0-7.1 GHz) +1.5 dB +2.5 dB
4 (5.4-18.0 GHz) +2.5dB +3.5 dB
5 (15.0-21.0 GHz) +3.5 dB +5.0dB

With Tektronix External High
Performance Waveguide Mixers

Band and Freq Range

6 {18.0-27 GHz) +=2.0dB +6.0 dB

7 (26.0-40.0 GHz) =2.0dB +6.0 dB

8 (33.0-60.0 GHz) +2.5dB +86.0 dB

9 (50.0-90.0 GHz) Typically +3 dB over any 5 GHz
range

10 {75.0~140.0 GHz) Typically £3 dB over any 5 GHz
range

11 (110.0-220.0 GHz) Typically =3 dB over any 5 GHz
range

12 (170.0-325.0 GHz) Typically =3 dB over any 5 GHz
range

AFor Option 91 instruments, band 1 Is 50 kHz-1.8 GHz.



Specification - 482A/492AP Operators

Table 2-1 (Continued)

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental information

IF Frequency, LO Range,
and Harmonic Number (N)

Band and Freq Range

1 (50 kHz-4.2 GHz)*
2 (1.7-5.5 GHz)

3 (3.0-7.1 GHz)

4 (5.4-18 GHz)

5 (15-21 GHz)

6 (18-27 GHz)

7 (26-40 GHz)

8 (33-60 GHz)

9 (50-90 GHz)

10 (75-140 GHz)
11 (110-220 GHz)
12 (170-325 GHz}

Marker(s)

1st IF LO Range
{MHz) {N) (MHz)
2072 1~ 2072-6272
829 1 - 2529-6329
829 1+ 21716271
829 3 - 20726276
2072 3+ 4309-6309
2072 6+ 2655-4155
2072 10 + 24433793
2072 10 + 3092-5790
2072 15+ 3195-5862
2072 23 + 3170-6000
2072 37 + 20175790
2072 56 + 2098-5841
When activated, the marker Is a
bright dot positioned by the
CENTER/MARKER FREQUENCY

controf or the DATA ENTRY pushbut-

tons,

Normal Accuracy

tdentical to center frequency accu-
racy

For the live trace

A MKR Accuracy

Differential frequency accuracy is
twice the center frequency accuracy

For the live trace.

AMKH activates a second marker at
the position of the single marker on
the trace, Parenthesis appear on the
marker display line indicating that the
delta mode is active. The display
shows the difference in freguency
and amplitude. 1—MKR-—2 sslects
which marker is tuned.

®For Option 01 instruments, band 1 is 50 kHz-1.8 GHz, and the 1O
Range is 2072-3872,



Specification — 492A/492AP Operators

Table 2.2
AMPLITUDE RELATED CHARACTERISTICS
Characteristic Performance Reguirement Supplemental Information
Vertical Display Modes ) 10 dB/Div, 2 dB/Div, and Linear -~

any integer between 1-15 dB/Div
can also be selected with the DATA
ENTRY pushbuttons,

Display Dynamic Range 80 dB maximum {Log Mode)
8 divisions {Linear Mode)

Accuracy
10 dB/div Log Mode +1.0 dB/1C dB to a maximum cumu-
lative error of 2.0 dB over 80 dB
range
2 dB/div Log Mode +0.4 dBf2.0 dB to a maximum
cumulative error of +1.0 dB over 16
dB range
Linear Mode +5% of full scale
Reference Level Top of the graticule.
Range
Log Mode From —117 dBm to +40 dBm;

+40 dBm includes 10 dB of IF gain
reduction (+30 dBm is the maximum
safe input). Alternate reference ievels
are: :

#dBY (—-130 dBV to +27 dBV)

SdBmV (—70 dBmV to +87 dBmV)

®dB4V (—10 dBuV to +147 dBuV)
Linear Mode 39.6 nV/Div-2.8 V/Div
{1W maximum safe input)

Steps
10 dB/div Log Mode 10 dB for the Coarse Mode
1 dB for the Fine Mode
2 dB/div Log Mode 1 dB for the Coarse Mode
0.25 dB for the Fine Mode
Linear Mode 1-2-5 sequence for Coarse Mode
1 dB equivalent steps for Fine Mode
Set with DATA ENTRY push- Steps correspond to the display
buttons mode in coarse; except, for 2 dB
when the steps are 1 dB.
in Fine Mode:
1 dB when the mode is 5 dB/div or
more

0.26 dB for dispiay modes of
4 dB/div or less (referred to as
Delta A Mode)

27



Specification - 492A/492AP Operaters

Table 2.2 {Continued)

AMPLITUDE RELATED CHARACTERISTICS

Characteristic

Performance Regquirement

Supplemental Information

Reference Level (Continued)
Accuracy

Dependent on the following charac-
teristics:

#RF Attenuation Accuracy
®|F Gain Accuracy
#Resolution Bandwidth
@®Display Mode
#Calibrator Accuracy
®Frequency Band
@Frequency Response

® <blue-SHIFT> CAL routine
reduces error between resolution
bandwidths a: =20 dBm REF
LEVEL. Other reference levels may
have larger errors.

@®Ambient Temperature Change
{£0.15 dB/°C maximum)

RF Attenuator
Range

0-60 dB in 10 dB steps

Accuracy
De-1.8 GHz

of 1 dB over the 60 dB range

Within 0.5 dB/10 dB to a maximum

1.8 GHz-18 GHz

of 3 dB over the 60 dB range

Within 1.5 dB/10 dB to a maximum

18 GHz-21 GHz

of 8 dB over the 60 dB range

Within 3.0 dB/10 dB to a maximum

Markes(s) When activated, the marker is a
bright dot positioned by the
CENTER/MARKER FREQUENCY
conirol.
Accuracy (Normal or Delta Identical to REF LEVEL accuracy
Mode}

ptus cumulative error of display scale
{dependent on vertical position)

AMKR activates a second marker at
the position of the single marker on
the trace. Parenthesis appear on the
marker display line indicating that the
delta mode is active. The display
shows the difference in frequency
and amplitude. 1--MKR—2 sslacts
which marker is tuned.




Table 2-2 {Continued)

AMPLITUDE RELATED CHARACTERISTICS

Specification — 492A/492AP Operators

Characteristic

Performance Requirement

Supplemental Information

Gain Variation Betwesn Resolution
Bandwidths

Measurement conditions:
®measured at —20 dBm
®Minimum Distortion Mode
@at 25°C ambient temperature

#after  front-panel CAL  adjust-
ments
With respect to 1 MHz Filter +0.4 dB
Between Any Two Filiers 0.8 dB
IF Gain
Range 87 dB of gain increase, 10 dB of gain
decrease (MIN NOISE activated), in
10 dB and 1 dB steps
Accuracy
1 dB Step At least 0.2 dB/dB step to

0.5dB/9 dB steps except at the
decade transitions

Decade Transitions
~19 to —20 dBm
-29 10 ~30 dBm
~39 to —40 dBm
~49 to —50 dBm
~59 to ~60 dBm

0.5.dB or less

Maximum 1 dB cumulative error over
10 dB

Maximum Deviation over the
97 dB Range

=2 dB




Specification — 482A/492AP Operators

Table 2-2 (Continued)

AMPLITUDE RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Differential Amplitude Measurement

Delta A Mode provides differential
measurements in 0.25 dB incre-
ments,

(This is not related to the Delta
Marker Mode.)

Range 0 dB above to 48 dB below the refer-
ence level established when the
Delta A Mode was activated,
DO NOT USE Delta A Mode outside
the —117 dBm to +30 dBm reference
level range.

Accuracy Difference Steps Error
0.25 dB 1 0.15 dB
2dB 8 0.4 dB

10 dB 40 1.0dB
48 dB 192 20dB

Spurious Responses
Residual

~100 dBm or less

No input signal, referenced to the
EXTERNAL MIXER Input, and funda-
mental mixing for Bands 1-3. (See
Options 30 and 31 in the Options
section for aiternate specifications.)

3rd Order Intermodulation

Products
50 kHz—-21 GHz
(Bands 1-5)

~70 dBc¢ or less from any two on-
screen signals within any frequency
span,

Refer to Option 01 in the Options
section for alternate specification.
in Minimum Distortion Mode

Harmonic Distortion

50 kHz-21 GHz ~60 dBc or less Measured at —40 dBm input level in
{Bands 1-5) Minimum Distortion Mode.
LO Emission Less than —10 dBm to 21 GHz With 0 dB RF Attenuation
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Table 2.2 {Continued)

AMPLITUDE RELATED CHARACTERISTICS

Specification -~ 4§92A/482AP Operators

Characteristic

Performance Requirement

Suppiemental Information

Sensitivity

versus Resolution Bandwidth

Equivalent Input Noise in dBm

Equivalent maximum input noise
without internal preselection for
each resolution bandwidth for fre-

Band and Frequency Range 100 Hz|1 kHz{10 kHz|100 kH2z2|300 kHz%|1 MHz gt;_?!;cv band-‘; 1-5 (50h t;’qum
5 = = = = = = z}, and Tektronix Hig erfor-
15 (50 kHz-4.2 GHz) 125115 -105] -5 | —80 [-85| " 0 " oouide. Mixers  for
28&3(1.7-7.1 GHz) —125 |-115{ ~105| ~85 =80 1| -85 hands 6-12 {(18-325 GHz). The
4 (lower part} (5.4-12.0 GHz) ~110|-1001 —90 | -80 ~75 | =70 | NARROW Video Filter is activated
4 {upper part} {12.0-18.0 GHz) 1051 ~95{ -85 | -75 =70 | 65} for resolution bandwidths of 1 kHz
5 {15.0-21.0 GHz) -105 | 95§ —85 ~75 70 —g5 | or less and the WIDE Video Filter
o - ~ - — _ _ for resolution bandwidths above 1
?c (;8'0 27 E'HZ} 102 1900 90 | ~89 79! Hz. (See Options 01 and 07 in the
(26.0-40.0 GHz) —103,-95) ~85 | 75 =65 Options  section for alternate
ge (330"‘600 GHZ) -1031—-95| —85 ~75 —85 speciﬁcaﬁons‘}
g¢ (50.0~90.0 GHaz) Typically —85 dBm for 1 kHz

bandwidth at 50 GHz, degrading to
—85 dBm at 80 GHz,

10¢ (75.0~140 GHz)

Typically —90 dBm for 1 kHz
bandwidth at 75 GHz, degrading to
=75 dBm at 140 GHz.

11° (110-220 GHz)

Typically -~80 dBm for 1 kHz
bandwidth at 110 GHz, degrading
to ~65 dBm at 220 GHz.

12 (170-325 GHz)

H — o P e
Typically aBm for 1 kHz

bandwidth at 170 GHz, degrading
to —55 dBm at 325 GHz.

P Fo
s

® Option 07 replaces the 100 kHz filter with & 300 kHz filter,
BEor Option 01 instruments, band 1 is 50 kHz~1.8 GHz.
© Specified using external Tektronix High Performance Waveguide

Mixars,



Specification — 492A/492AP Operators

Table 2-3
INPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

RF INPUT

Type N female connector, specified
to 21 GHz.

(See Option 07 in the Options sec-
tion for supplemental specifications
concerning an additional 75 €1 input.)

impedance

50 0

VSWR with 10 dB or more RF
Attenuation
50 kMz-2.5 GHz

1.3:1 (typically 1.2:1)

2.5-6.0 GHz 1.7:1 {typically 1.5:1)
6.0-18 GHz 2,3:1 (typically 1.9:1)
18-21 GHz

3.5:1 (typically 2.7:1)

VEWR with 0 dB RF
Attenuation

Standard measured within 3 MHz of
center of preselector band for Option
01 (does not apply in Band 1).

50 kHz-2.5 GHz Typlcally 1.9:1
2.5-6.0 GHz Typically 1.9:1
6.0-18 GHz Typically 2.3:1
18-21 GH=z Typicatly 3.0:1

Maximum Safe input
{With ¢ dB RF attenuation)

+13 dBm (input Mixer Limit)
1 W with 20 dB attenuation

1 dB Compression Point
(Minimum)

Bands 1-5

{50 kHz-21 GHz)

—18 dBm

With no RF attenuation

Optimum RF Input Level
for Linear Operation

—30 dBm, referenced to the input
mixer

This is achieved with MIN DISTOR-
TION active when not exceeding full
screen display.

EXTERNAL MIXER

Input for an IF signal from an exter-
nal waveguide mixer,

Provides dc bias for the external
mixer. See Qutput Characteristics,
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Table 2-3 (Continued)
INPUT SIGNAL CHARACTERISTICS

Specification — 492A/492AP Operators

Characteristic

Performance Requirement

Supplemental information

HORIZ/TRIG (Rear Panei)

Dec coupled input for external hor-
izontal drive (selected by the EXT
position of the front-pane! TIME/DiV
control) and ac coupled input for
external trigger signals (selected at
other positions of the TIME/DIV con-
trol).

Sweep Input Voltage Range

0 to +10V {dc + pezk ac) for full
screen deflection

Trigger Input
Voltage Range

At least 1.0V peak

Minimum from 15 Hz-1 MHz
Maximum
de + peak ac 50V
ac 30V ne~10 kHz, then derate linearly
to 3.5V .. at 100 kHz and above.
Puise Width 0.1 us minimum

MARKER/VIDED (Rear Panel)

External Video input or External
Video Marker input, switched by pin
1 of the J104 ACCESSORIES con-
nector.

Video Input Level

0 to +4V

Marker Input Level

0 to —10v

Interfaces with Tektronix 1405 Side-
band Adaptsr.

J104 ACCESSORY (Rear Panal)

25-pin connector
{Not RS-232 compatible)

Provides bi-directional access to the
instrument bus, Also provides exter-
nal Video select and external
preselector drive. Except for the
external preselector drive output, all
lines are TTL compatible.

Maximum voltage on all lines is
+15V.

Pin 1 External Video Select
Low selects External Video input.
High (default) selects Video Marker
Input.

Pin2 External Preselector — Drive signal
for an external preselector, Qutput
voltage is proportional to frequency
change (only Option 01 and in bands
2-5).

Pin 3

External Preselector Return —
Ground return for the External
Preselector signal,
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Specification — 492A/492AP Operators

Table 2-3 (Continued)
INPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Reguirement

Supplemental information

J104 ACCESSORY
(Continued)

Pind Internal Control.
High (default} selects internal control.
Instrument bus lines are output at
the J104 ACCESSORIES connector,
Low selects External control, instru-
ment bus lines at the J104 ACCES-
SORIES connector accept input from
an external controller.

Pin3 Chassis Ground

Pins 6-132 Instrument Bus Address lines 7-02

Pini4e instrument Bus Data Valid signaf®

Pin 15 instrument Bus Service Request
signala

Pin 160 instrument Bus Poll signal®

Pin17 Data Bus Enable input signal for
external controlier,
High (unasserted) disables external
data bus.
Low enables external data bus.

Pins 18-258

Instrument Bus Data lines 0-7

Active when externa!l Data Bus
Enable (pin 17) is low.

"Cutput when internally controliad {nin 4 high) and input when
extarnally controiled {pin 4 low).
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Table 2-4
QUTPUT SIGNAL CHARACTERISTICS

Specification - 492A/492AP Operators

Characteristic

Performance Requirement

Supplemental information

Caiibrator (CAL OUT)

—20 DBM +0.3 DB
at 100 MHz =10 PPM®2

100 MHz comb of markers provide
amplitude calibration at 100 MHz and
markers for frequency and span cali-
bration to 1.0 GHz.

18t LO and 2nd LO QUTPUTs

Provide access to the output of the
respective local oscillators,

THESE PORTS MUST BE TER-
MINATED IN 50 ©1 AT ALL TIMES,

1st LO OUTPUT Power

+7.5 dBm to +15 dBm

2nd LO QUTPUT Power

~22 dBm to 0 dBm.

EXTERNAL MIXER

When EXT MIXER is selected, pro-
vides bias from a 7001 source for an
external mixer. Bias is set by the
MANUAL PEAK controi or internally
set if AUTO PEAK Is selected,

Also see Input Characteristics,

Replaced by 758 RF input for
Option 07. See Options,

Bias Range

+1.0V to —2.0V (defautt)
or,

—1.0V to +2 .0V ({internally selectabls)

VERT (OUTPUT) {(Rear Panel)

Provides 0.8V +5% of signal per
division of video that is above and
below the centerline. Source
impedance is approximately 1k,

HORIZ (OUTPUT) (Rear Panel)

Provides 0.5V/Div either side of
center. Full range —2.5V to +2.5V.
Source impedance is approximately
1k,

PEN LIFT (Rear Panel)

TTL compatible, nominal +5V to lift
piotter pen,

10 MHz IF (OUTPUT) (Rear Panel)

Provides access to the 10 MHz IF
signal. Output level is approximately
-5 dBm for a full screen signal at
—30 dBm reference ievel. Nominal
impedance is approximately 50¢.

IEEE 8TD 488 PORT {Rear Panel)

{Programmabie (P} version only)

In accordance with IEEE 488-1978
standard and Tektronix GPIB Codes,
Farmats, Conventions, and Features
standard, impiemented as SH1, AH1,
TS, 13, SRt. RL1, PP1, DC1, DTH,
and CO.

See Programmers Manual,

® Ovar the operating temperature range this is 415 PPM.
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Specification —— 482A/402AP Operators

Table 2-4 (Continued)
QUTPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

PROBE POWER (Rear Fanel)

Provides operating for

active probes.

voltages

Qutputs
Pin 1 +5V at 100 mA maximum
Pin2 Ground
Pin 3 —15V at 100 mA maximum
Pin 4 +15V at 100 mA maximum

J104 ACCESSORIES (Rear Pansl)

All inputs and outputs are listed in
Table 2-3 INPUT CHARACTERIS-
TICS.
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Table 2.5
GENERAL CHARACTERISTICS

Specification — 482A7/492AP Operators

Characteristic

Performance Requirement

Supplemental Information

Sweep Triggered, auto, manual, and exter-
nal
Sweep Time 20 us/Div-5 s/Div in 1-2-5 sequence
{10 s/Div availabie in AUTO)
Accuracy + 5% over center § divisions
Triggering INTernal, EXTernal, FREE RUN, and

SINGLE SWEEP

Intarnal Trigger Level

2 divisions or more of signal

External Trigger Input Level

1.0V peak, minimum

EXTernal is ac-coupled (15 Hz~1
MHz), Maximum external trigger
input is 50V (d¢ + peak acl

Crt Readout

Displays ali parameters listed on the
crt bezel, plus help and operating
messages.

Battery-Powered Memory

Instrument settings, displays, cali-
bration ofisets, and peaking codes
for each band are stored in batter-
powered non-volatile RAM.

{See Option 39 in the Options sec-
tion for alternate specification)

Battery Life

At +55°C Ambient Tempera-

{See Option 29 in the Options sec-
tion for alternate spacification)

1 year

ture
At +25°C Ambient Tempera- Al least 5 years
fure
Temperature Range for
Retaining Data
Operating —18°C to +55°C
Non-Cperating -30°C to +85°C

Table 2-6
POWER REQUIREMENTS

Characteristic

Performance Requirement

Supplemental information

Line Frequency Range

48440 Hz

Line Voitage Range 90V, to 132V, 115 V nominal
180 V,, to 250 V,, 230 V nominal
Line Fuse
115V Nominal AA
230V Nominal 2A Medium-Blow
Input Power 210 W maximum (3.2A) At 115V and 60 Mz

Leakage Current

5 mA maximum

217



Specification — 492A/492AP Operators

Table 2.7
ENVIRONMENTAL CHARACTERISTICS

Meets MIL T-28800C, type Il class 3, style C specifications.

Characteristic

Description

Temperature

Operating and Humidity

—15°C 10 +55°C/85% (+5%, —0%) relative humidity.

Non-operating®

—B2°C to +85°C

Altitude
Operating

15,000 feet {tested to 25,000 ft)

Non-operating

40,000 feat

Humidity {Non-operating)

Five cycles {120 hours) in accordance with MiL-Std-810

Vibration, Operating (instrument secured to a vibration
platform during test)

MIL-Std-810, Method 514 Procedure X (modified).
Resonant searches aiong all three axes at 0.020 inch dis-
placement, frequency varied from 5 Hz-55 Hz for 15
minutes. All major resonances must be minimum/axis
plus dwell at the resonant frequency, or 55 Hz if no reso-
nance is found for 10 minutes minimum, Total vibration
time is approximately 75 minutes.

Shock {Operating and Non-operating)

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

Transit drop (free fall)

8 inch, one per each of six faces and eight corners
{instrument s tesied and meets drop height of 12
inches),

Elgctromagnetic Interference (EMI)

Meets requirements described in MIL-Std-461B Part 4,
except as noted,

Test Method Remarks
Conducted Emissions CE01-—60 Hz—15 kHz 1 kHz-15 kHz only
CE03—15 kHz-50 MHz | 15 kHz~50 kHz, relaxed by
power leads 15 dB
Conducted Susceptibility C8501—30 Hz-50 kHz power | Full limits
leads
C802—50 kHz-400 MHz | Full limits
power |eads
CS06—spike power leads Full timits
Radiated Emissions REO1—30 Hz-50 kHz mag- | Exceptioned, 30 kHz-36
netic field (measured at 30 | kHz
om}
REQO2-—14 kHz-10 GHz Fulf limit
Radiated Susceptibility R801—30 Hz-50 KHz Full limit
R§02-~Magnetic induction To 5A only
RS03—14 kHz-10 GHz Upto1 GHz

2Attor storage at temperatures below —15°C, tha Instrument may
not resst when power is first turnad on. If this happens, allow the
instrument to warm up for at least 15 minutes, then turn POWER
OFF for § seconds and back ON.
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Table 2.8

PHYSICAL CHARACTERISTICS

Characteristic

Description

Weight

44 1bs (20 kg) maximum {ses Options 01, 30, and 31 in
Options section for alternate specification)

Including cover and standard accessories, except manu-
als.

Dimensions
{Ses Figure 2-1)

Without Front Cover, Handle, or Feet

6.9 x 12.87 x 19.65 inches
{175 x 327 x 498 mm)

With Front Cover, Feet, and Handle
Handle Folded Back Over the Instrument

9.15 x 15.05 x 23.1 inches
{232 x 382 x 587 mmy)

Handle Fully Extended

9.15 x 15.05 x 28.85 inches
(232 x 382 x 732.8 mm)

[:{ TOP VIEW }]

d Tad

=—33.02 cm (13.0 in.}—-—i

fote 38 1 £ (15 i) rmmio

%
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A e — am oy

20.32cm (8.0 i) [ 000 O00ODO
® | (&= &=

- |
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23.24 cm
{9.15 in.}

SIDE VIEW 226,106

Figure 2-1. Dimensions.
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Section 3—492A/482AP Operators

PREPARATION FOR USE

This section describes unpacking, instaliation, power
requirements, storage information, and repackaging for
the spectrum analyzer,

UNPACKING AND
INITIAL INSPECTION

Before unpacking the spectrum analyzer, inspect the
shipping container for signs of external damage. if the
container is damaged, notify the carrier as well as Tek-
tronix, Inc. The shipping container comtains the basic
instrument and its standard accessories. For a list of the
standard accessories, refer to Standard Accessories, in
Section 1 of this Manual (or, for ordering information,
refer to the list following the Replaceable Mechanical
Parts list in the Service Manual, Volume 2).

If the contents of the shipping container are incom-
plete, if there is mechanical damage or defect, or if the
instrument does not meet operational check require-
ments, comtact your local Tektronix Field Office or
representative.

Keep the shipping container if the instrument Is 1o be
stored or shipped to Tekironix for service or repalr,
Refer to Storage and Repackaging for Shipment later in
this saction,

The instrument was inspected both mechanically and
electrically before shipment, and it should be free of
mechanical damage and meet or exceed all electrical
specifications, The Operation section of this Manual con-
tains procedures to check functional or operational per-
formance, Perform the functional chack procedure to ver-
ity that the instrument is operating properly. This check
is intended to satisfy the requirements for most receiving
or incoming inspections. (A detailed electrical perfor-
mance verification procedure in the Service Manual,
Volume 1, provides a check of all specified performance
requirements, as listed in the Specification section.)

The instrument can be operated in any position that
allows air flow in the bottom and out the rear of the
instrument. Feet on the four corners allow ample clear~
ance even if the instrument is stacked with other instru-
ments. The air is drawn in by a fan through the bottom
and expelled out the back. Avoid locating the instrument
where paper, plastic, or any other material might biock
the air intake.

INSTALLATION

The front cover provides a dust-tight seal and a con-
venient place to store accessorles and external
waveguide mixers. Use the cover to protect the front
panel when storing or transporting the instrument. To
remove the cover, stand the instrument on the two back
feet so the name on the handle is facing up and towards
you, and pull slighily out and up on the sides of the
cover. Attached to the inside of the cover is the acces-
sories pouch. To open the accessories pouch, pull up
svenly on the flap,

You can position the handle of the spectrum analyzer
at several angles to serve as a tiit stand. To stack instru-
ments, position the handle at the top rear of the instru-
ment. To change the handle position, press in at both
pivet points and rotate the handle to the desired position.

Removing or replacing the cabinet on the
instrument can be hazardous. Only qualified
service personnel should atiempt to remova
the instrument cabinet,

Rackmount Instrument

Refer to the Service Manual, Volume 1, for installa-
tion instructions for the rackmount version of the instru-
ment. Refer installation to qualified service personnel.

If the rackmount instrument is extended out
of the rack and tippad up to gain access to
the bottom or back panels of the cabinet,
securely hold the instrument so it cannot fall
back into the rack. Use care when doing this
to avoid damaging the instrument front panel
or equipment that may be mounted above
the instrument,

341



Preparation For Use — 492A/492AP Operators

Rack Adapter Kit

A field-installable kit is available to permit the spec-
trum analyzer to be rack mounted in a standard 19* wide
rack on & non-tilting slide-out track. Fan-forced ventila-
tion of the rack enclosure is highly recommended. If the
rack-adapter assembly is instalted in an enclosed rack, a
minimum depth of 25" behind the front panel is recom-
mended for proper air circulation. The rack adapter kit
comes complete with the slide-out tracks and all mount-
ing hardware, Cantact your local Tekironix Field Office or
representative for additional information and ordering
instructions.

POWER SOURCE AND
POWER REQUIREMENTS

The spectrum analyzer is intended to be operated
from a single-phase power source that has one of its
current-carrying conductors (neutral) at ground (earth)
potential. it is not recommended to operate the spectrum
analyzer from power sources where both current-
carrying conductors are isolated or above ground poten-
tial {such as phase-to-phase on a multi-phase system or
across the legs of a 110-220 V single-phase, three-wire
system). in this method of operation, only the fine con-
ductor has over-current (fuse) protection within the unit.
Refer to the Safety Summary at the front of this Manual,

The ac power connector is a three-wire, polarized
plug with the ground {earth) Jead connected directly to
the instrument frame to provide electrical shock protec-
tion, If the unit is connecied to any other power source,
connect the unit frame to an earth ground.

Operate the spectrum analyzer from either 115 Vac
or 230 Vac nominai line voltage with a range of 90 to 132
or 180 to 250 Vac, at 48 to 440 Hz. Power and voltage
requirements are printed on a back-panei plate mounted
below the power input jack. Refer power input changes
to quaiified service personnel. The Service Manual,
Volume 1, contains instructions to change the input vol-
tage range.

The international power cord and plug configuration
is shown in Figure 7-1 in Section 7 of this Manual.

Do not attempt to change the power input
requirements. Unfamiliarity with safety pro-
cedures can result in personal injury. Refer
all power input changes to qualified service
personnel. Refer to the Safety Summary at
the front of this Manual.

3-2

STORAGE AND REPACKAGING

Storage

Short Term (less than 90 days) — For short term
storage, store the instrument in an environment that
meets the non-operating environmental spacifications in
Table 2-9 in Section 2 of this Manual,

Long Term — For instrument storage of more than
90 days, use the original shipping container to repackage
the instrument. In Option 39 instruments, we recommend
removing the silver battery during long-term storage.
Package the instrument in a vapor bag with a drying
material and store in a location that meets the non-
operating environmental specifications in Table 2-9 in
Section 2 of this Manual,

If you have any questions, contact your local Tek-
tronix Field Office or representative.

Repackaging for Shipment

When the spectrum analyzer is to be shipped to a
Tektronix Service Center for service or repair, attach a
tag that shows the owner and address, the name of the
individual at your location that can be contacted, the
complete instrument serial number, and a description of
the service required. If the original shipping container is
unfit for use or not availabia, use the following repackag-
ing information.

1. Use a container of corrugated cardboard with a
test strength of 375 pounds (140 kilograms) and inside
dimensions that are at Jeast six inches more than the
equipment dimensions {refer to Table 2-10 in Section 2},
te ailow for cushioning.

2. Instali the instrument front cover, and surround the
instrument with plastic sheeting to protact the finish.

3. Cushion the equipment on all sides with packing
material or plastic foam.

4. Seal the container with shipping tape or an indus-
frial, heavy-duty stapler,



Transit Case -~ A high-impact, ruggedized transit
case is recommended if you require your spectrum
analyzer to be frequently shipped between sites. A hard
transit case that meets these requirements and has
space to hold most of the instrument’s standard acces-
sories is provided as an optional accessory for the spec-
trum analyzer. The ordering number for this hard transit
case |5 in the Optional Accessories information in the
Service Manual, Volume 2. Refer to your local Tektronix
Field Office or representative for additional information,
The hard transit case is not available for rackmount
(Options 30 and 31) instruments.

Preparation For Use — 492A/492AP Operators
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Section 4 —482A/492AF Operators

CONTROLS, CONNECTORS,
AND INDICATORS

This section includes the descriptions of the
instrument's main operating modes. It aiso covers the
functions of the controls, selectors, indicators, and con-
nectors for the spectrum analyzer, which are shown and
identified in Figures 4-1 through 4-3 and 4.9 through 4-
14. Some of the functions are described in greater detail
in Section 5.

Included with many of the descriptions are syntax
diagrams that graphically display the function. The ovals
and circles indicate a litaral glement that must be sent
{i.e., pushbytton pressed) exacily as shown. Boxes con-
tain @ name for an element {i.e., DATA ENTRY
represents numbered pushbuttons ¢ through ¢ and the
units terminators). The arrows that connect the elements
of the syntax diagrams show the possible paths through
the diagram. Paralle! paths mean that one, and only one,
of the paths must be followed. A path around an element
or group of elements indicates an optionail skip, Arrows
indicate the direction that must be followed (usually the
flow is to the right; but, if an element may be repeated,
an arrow returns from the right to the left of the element).

The following examples iflustrate basic syntax
diagram structure,

= Ao
o

5662.34

When DATA ENTRY boxes are part of a command's
syntax diagram, there are numbers shown with the
boxes. These numbers represent the valid range avail-
able for that particular command.

OPERATING MODES

Initial Entry Functions (Black-Labels)

Most of the spectrum analyzer operating modes are
selected by a single pushbutton press or control turm;
Le., FREE RUN, TIME/DIV, PULSE STRETCHER, MAX
HOLD, PEAK/AVERAGE. Generally, these selections are
the same with all Tektronix 48x-Series Spactrum
Analyzers.

Multiple-Pushbutton Sequence Functions (SHIFT
Pushbuttons)

<Blue-SHIFT> Functlons — There are many gen-
aral operating modes and two marker operating modes
selected with multiple-pushbutton presses, Press the
<blue-SHIFT> pushbutton before selecting a blue-
labeled function; i.a., PLOT, STORE DISP, CAL. For
many of these functions, menu prompts appear on the
screen to guide you.

<Green-SHIFT> Functions — Most of tha operating
modes selected with green-SHIFT multiple-pushbutton
presses are marker related. Press the <green-SHIFT>
pushbutton before selscting a gresn-labeled function;
i.e., ASSIGN 1, PEAK FIND. For many of these functions,
menu prompts appear on the crt readout to guide you,

There are also additional marker functions that can
be assigned to sither pushbutton ASSIGN 1 or ASSIGN 2
and then selected in the same manner as the labeled
functions. MARKER MENU alsoc has additional marker
functions that can be seleted directly from the menu.

Terminating Multiple-Pushbution Sequences

A SHIFT multipie-pushbutton sequence can be ter-
minated at any time. Push either the <blue-SHIFT> or
<green-SHIFT> pushbutton once to stop the sequence
and return the spectrum analyzer to the previous activity.

4-1



Controls, Connectors, and Indicators — 432A7492AP Operators

DATA ENTRY Functions (Orange Labels)

Some operations require the entry of numerical data;
for example, to set frequency or enter a number to selact
a choice from a menu. This will be as part of a multiple-
pushbutton sequence, and the crt will prompt you when a
number is required. Enter the number with the orange-
labeled DATA ENTRY pushbuttons. Numerical data is
entered first, with a units terminator entered last; e.g.,
100.00 MHz or 20 ~dBx,

Correcting Numerical Entry Errors

Use the BACKSPACE pushbutton to correct errors in
numerical data that have been entered with the orange-
labeled DATA ENTRY pushbuttons, Each pushbutton
press backs the cursor up one space, erasing the
number in that location, You can then enter the correct
numerical data and end the sequence with a units push-
button.
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INSTRUMENT POWER CONTROL AND FREQUENCY
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Figure 4-1, Instrument Power Control and Erequency.

POWER — This push-push switch turns the main
power supply ON (green light on) and OFF (in=ON,
out=0OFF). When power is switched off, the current
instrument front-pane! set-up is stored in memory
register  (see RECALL SETTINGS/STORE in Sec-
tion 5) so this set-up can be easily recalled. Fuli
RF attenuation s switched in when power is
switched off to protect the 1st mixer from overload
and damage.

CENTER/MARKER FREQUENCY — This control
tunes the center frequency or marker, if selected
{this function is limited to the adge of the screen).
Tuning of center frequency is done in 0.1 division
increments, regardless of the selected FRE-
QUENCY SPAN/DIV. In MAX SPAN, the center
fequency is fixed, and only the frequency dot is
tuned. The tuning range in narrow spans is identj-
cal to wide spans; i.e., equal to the frequency
range of the band selected.

REV NOV 1986

<Blue-SHIFT> FREQ ~— This pushbutton
sequence allows direct entry of center or marker
frequency to 1 Hz resolution (it will be displayed to
1 kHz), from the DATA ENTRY pushbutions. if the
center frequency entered is not in the current fre-
quency range, the nearest frequency range that
contains the frequency will be automatically
selected. The center frequency rangs that can be
selected is 0 Hz to 325 GHz. Values that are
entered outside this range will be ignored. Fre-
quency digits that are enterad from the DATA
ENTRY pushbuttons are terminated with one of
the four unit pushbuttons (GHz, MHz, kHz, or Hz),

—o{ Blus SHIFT }»{ FREQ )-O'I DATA ENTRY }-—-—\
i

/

5562.25 4-3
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<Blue-SHIFT> FREQ START STOP — This push-
button sequence allows you to use the orange
DATA ENTRY pushbuttons to enter a start fre-
quency (at the left edge of the display) and a stop
frequency (at the right edge of the display). The
start-stop function is usable only in the selected
band.

<Biue-SHIFT> 10dB/DIV (Disable Frequency
Corrections; not identified on the front panel) -
This pushbutton sequence disables the frequency
carrection for the local oscillator. This enables the
instrument to be operated with reduced perfor-
mance if the oscillator frequency cannot be
corrected.

+STEP — When the instrument is in the Tune
Center Frequency mode (TUNE CF/MKR pushbut-
ton unlit), this pushbutton increases the center fre-
quency by steps (this function is limited to the
edge of the screen). The step size is determined
by <blue-SHIFT> STEP ENTRY or <graen-
SHIFT> STEP SIZE. See +STEP later in this sec-
tion under Marker Functions for alternate opera-
tion.

~STEP — When the instrument is in the Tune
Center Frequency mode (TUNE CF/MKR pushbut-
ton unlit), this pushbutton decreases the centsr or
marker frequency by steps (this function is limited
to the edge of the screen), The step size is deter-
mined by <blue-SHIFT> STEP ENTRY or
<green-SHIFT> STEP SIZE. See —STEP later in
this section under Marker Functions for alternate
operation.

<Blue-SHIFT> STEP ENTRY - This pushbutton
sequence allows you to enter a desired center or
marker frequency step size with the orange DATA
ENTRY pushbuttons (this function is limited to the
adge of the screen).

<Blue-SHIFT> ABAND/BANDY — These iwo
pushbuttons step up or down through the fre-
quency ranges. The frequency range of the current
band is displayed by the crt readout. When the fre-
quency range (band) is changed, an attempt is
made to preserve the 1st and 2nd LO frequencies.
i this is not possible, the nearest center frequency
limit of the band is selected. When returning to a
previous band, without changing center frequency,
the original LO frequencies are always used, so
the center fraquency is preserved. External mixers
are automatically selected in frequency ranges
above 21 GHz.

AF -— This pushbutton allows measurement of the
frequency differences. When pressed (lit), the fre-
quency readout goss to zero, The readout now
shows only the offset, or deviation, from this refer-

H

ence as the center frequency is changed. The
resolution of the readout will be the less accurate
of either the current center frequency resolution or
the center frequency resolution when AF was
activated. Do not confuse this pushbutton with
<green-SHIFT> A MKR, which is described later
in this section under Marker Functions,

EXT MIXER — (Not available on instruments with
Option 07 or Option 08 installed) This pushbutton
selects the External Mixer mode and disabies the
RF input. This is the bias source for external
mixers, as well as the IF input to the analyzer. The
Exiernal Mixer mode is indicated by EXT on the
crt readout in place of RF ATTENUATION. Bias
voltage is set by MANUAL PEAK when selected by
the <blue-SHIFT> PEAK MENU. See External
Mixers in Section 6 for connecting external mixers
and mixer operation,

I CAUTION |

Do not exceed mixer input limits. Refer to
External Mixers in Section 6.
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FREQUENCY SPAN AND RESOLUTION
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Figure 4-2, Frequency Span and Resolution.

FREQUENCY SPAN/DIV — This control selects
the frequency span swept by the spectrum
anaiyzer. The span/div is indicated by the ont
readout. The range of this control depends on the
frequency band. Selection is in a 1-2-5 sequence
plus max span and zero, or time domain. FRE-
QUENCY SPAN/DIV can also be entered with the
<blue-SHIFT> SPAN/DIV pushbutton sequence
and the DATA ENTRY pushbuttons. The spectrum
analyzer will try to maintain a calibrated display it
the TIME/DIV controt is in the AUTO position or
the AUTO RESOLN pushbutton is active {{it),

When the FREQUENCY SPAN/DIV is in the max-
imum span mode, the full band is displayed. A dot
near the top of the screen indicates the canter fre-
quency readout position on the span. This dot and
the center frequency position will be center screen
when the FREQUENCY SPAN/DIV is reduced from
the MAX span position. When the markers are on,
they show the frequency position, and the dot

REV NOV 1986

goes o center,

When the FREQUENCY SPAN/DIV is reduced to
zero, the spectrum analyzer operates like a tun-
able receiver. The spectrum analyzer displays sig-
nals within the resolution bandwidth in the time
domain, with the cri reading out time/div instead
of frequency span/div.
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< Blue-SHIFT> SPAN/DIV — This pushbutton
sequence allows direct entry of FREQUENCY
SPAN/DIV, with two significant digits of resolution.
The span/div range that can be selected is 200
Hz/div to 10 GHz/div. The maximum range avail-
able Is a function of frequency range. If a value
outside the allowable range is entered, the
Span/Div will switch to the lowest non-zero or
maximum span. Spans entered from the DATA
ENTRY pushbuttons are terminated with one of
the four unit pushbuttons (GHz, MHz, kHz, or Hz).

—={ Blue SHIFT )»{ smmm\}-[fnn ENT%

5552.26

ZERQO SPAN — This pushbutton switches the
span to zero for time domain display. When de-
activated, the Span/Div returns 1o its previous
vaiue,

MAX SPAN -~ When activated, the spectrum
analyzer swaeps the entire range of the current
fraquency band. The position of the spectrum
analyzer's center frequency s shown with a dot
near the top of the screen. When this function is
turned off, the span returns to the previous Fre-
quency Span/Div setting. When the markers are
on, they show the frequency position, and the dot
goes to center.

RESOLUTION BANDWIDTH ~ This control selects
the bandwidth of the spectrum anaiyzer. Selected
bandwidth is indicated on the crt readout. The
bandwidth selections are 100 Hz, 1 kHz, 10 kHz,
100 kHz, and 1 MHz. Time/div is automatically
selected when the TIME/DIV control Is in the
AUTO position.

UNCAL — This indicator lights when the display
amplitude or frequency is no fonger calibratad;
e.g., the sweep rate is not compatibie with the fre-
quency span/div and resolytion bandwidth. Select
a slower sweep rate or larger resolution
bandwidth to return to calibrated operation,

AUTO RESOLN — When this function is on, reso-
lution bandwidth is automatically selected to main-
tain a calibrated display for the selected Freq
Span/Div, Time/Div, Video Fiiter, and Vertical
Display modes. When the TIME/DIV control is in

19

the AUTO position, rasolution bandwidth is
selectad as a function of Freq Span/Div only, and
Time/Div is selected to maintain a calibrated
dispiay at the highest sweep rate. The RESOLU-
TION BANDWIDTH control will not operate when
AUTO RESOLN is on (the message AUTO
RESOLN MUST BE OFF TO CHANGE RESOLU-
TION will appear on the screen),

IDENT — IDENT separates real signals from
spurious responses when using the spectrum
analyzer without a pre-selected front end, as is
generally the case when using external waveguide
mixers or in instruments with no presalector, This
pushbutton causes every other trace to be dis-
placed vertically. The 1st and 2nd local oscillator
frequencies shift so that real, or trus, signals are
not displaced horizontally on alternate sweeps
{displaced less than 2 MHz in external waveguide
bands, 1/2 division in internal bands), while spuri-
ous signals can be shifted to more than 100 MHz,
or even off screen, The FREQ SPAN/DIV must be
50 kHz or less for the coaxial bands {0 to 21 GHz)
or 50 MHz or less for the waveguide bands before
the Identify mode can be used. When using IDEN-
Tify with waveguide mixers, the 1st LO fraquency
is shifted 2072/N MHz on aiternate sweeps. Peak-
ing should, therefore, be performed while using
the ldentily mods if the signal disappears, since a
true conversion may not appear on alternate
sweeps.
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MARKER FUNCTIONS
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Figure 4-3. Marker Functions.

20 MARKER MENU -- This pushbuiton calls up a NO SPUR TO THE RIGHT ABOVE THRES-
menu display on the crt that allows selection of HOLD
cne of the available marker commangs that are
not permanently assigned to a front-panel push- Select SET SIGNAL THRESHOLD and SET SIG-
button. NAL TYPE from the Marker Menu to set the
parameters,
RIGHT NEXT - This moves the Primary marker
to the next visible signal higher than the present

LEFT NEXYT — This moves the Primary marker
marker frequency. If there is no signal to the

to the next visible signal lower than the present

right of the Primary marker that meets threshold
and signal type parameters, one of the folowing
messages will be displayed on the screen
{depending on whether CW, PULSE, or SPURS
has been selected as the signal type} —

NO CW TO THE RIGHT ABOVE THRES-
HOLD

NO PULSE TO THE RIGHT ABOVE THRES-
HOLD

REV NOV 1888

marker frequency. !f there is no signal to the left
of the Primary marker that meets threshold and
signal type parameters, one of the folowing
messages will be displayed on the screen
(depending on whether CW, PULSE. or SPURS
has been salected as the signal type) —

NO CW TO THE LEFT ABOVE THRESHOLD

NO PULSE TO THE LEFT ABOVE THRES-
HOLD

4-7
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NO SPUR TO THE LEFT ABOVE THRES-
HOLD

Select SET SIGNAL THRESHOLD and SET SIG-
NAL TYPE from the MARKER MENU to set the
parameters.

NEXT LOWER PEAK — This movas the Primary
marker to the signal with the next lower ampii-
tude, either left or right of the present marker
position. If there is no signal lower than the Pri-
mary marker that meets threshold and signal
type parameters, one of the folowing messages
will be displayed on the screen {depanding on
whether CW, PULSE, or SPURS has been
selected as the signal type) —

NO LOWER CW SIGNAL ABOVE THRES-
HOLD

NO LOWER PULSE SIGNAL ABOVE
THRESHOLD

NO LOWER SPUR ABOVE THRESHOLD

Select SET S{GNAL THRESHOLD and SET SIG-
NAL TYPE trom the MARKER MENU to set the
parameters,

NEXT HIGHER PEAK — This moves the Primary
marker to the signal with the next higher ampli-
tude, either left or right of the present marker
position. If there is no signal higher than the Pri-
mary marker that meets threshold and signal
type parameters, one of the folowing messages
will be displayed on the screen {depending on
whether CW, PULSE, or SPURS has been
selected as the signal type) —

NO HIGHER CW SIGNAL ABOVE THRES-
HOLD

NO HIGHER PULSE SIGNAL ABOVE
THRESHOLD

NO HIGHER SPUR ABOVE THRESHOLD

Select SET SIGNAL THRESHOLD and SET SIG-
NAL TYPE from the MARKER MENU to set the
parameters.

SET SIGNAL TYPE — This alters the marker
functions to recognize one of three signal types
above the threshold (selsct SET SIGNAL
THRESHOLD from the MARKER MENU to set
the threshold).

CW — |dentifies continuous wave signals and
ignores spurious signals and impulsas,

PULSE - identifies the peak of pulsed RF
lobes for either line (lines must be <2
minimum divisions apart) or dense spectra.

SPURS — ldentifies all signals.

Figure 4-4 is a signal enlarged to show how the
spectrum analyzer locates the signal peak with
one of the signal processing functions. The sig-
nal processing functions are RIGHT NEXT, LEFT
NEXT, NEXT LOWER PEAK, NEXT HIGHER
PEAK. The spectrum analyzer looks at both the
individual left-most and right-most peaks of a
signal. From this reading, the spactrum analyzer
calculates the exact center of the signal. If this
location Is a digital storage point, the marker is
positioned here. if, as in Figure 4-4, the calcy-
lated center of the signal is not equal to the
maximum digital storage point, the marker is
positioned on the closest point to the center. At
the end of this Marker Functions portion are five
fllustrations showing the use of this signal
finding command.

LEFT-MOST PEAK

CENTER CLOSEST POINT TO CENTER

RIGHT-MOST PEAK

RN

S562.04

Flgure 4-4. Locating the signal peak.

SET SIGNAL THRESHOLD «w This changes the
minimum visible signal laval for the marker fune-
tions of Right Next, Left Next, Next Lowar FPeak,
Next Higher Peak, Peak Find, Bandwidth Mode,
and Signal Track. Select AUTO to automatically
set tha threshold above the noise floor.
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ASSIGN FUNCTION TO KEY — This displays a
menu {Assign Menu) of additional marker func-
tions that can be assigned to either the
<green-SHIFT> ASSIGN 1 or <green-SHIFT>
ASSIGN 2 pushbutton, Call up HELP for the
assigned pushbutton to get a description of the
assigned funclion. The function will remain
assigned to the pushbutton, even with power
off, untii another function is assigned. The
ASSIGN MENU accesses the foitowing func-
tions.

RIGHT NEXT — This moves the Primary
marker to the next visibie signal higher than
the present marker frequency. If there is no
signal to the right of the Primary marker that
meets threshold znd signal type parameters,
one of the folowing messages will be
dispiayed on the screen (depending on
whether CW, PULSE, or SPURS has been
selected as the signal type} —

NO CW TO THE RIGHT ABOVE THRES-
HOLD

NO PULSE TO THE RIGHT ABOVE THRES-
HOLD

NO SPUR TO THE RIGHT ABOVE THRES-
HOLD

Select SET SIGNAL THRESHOLD and SET
SIGNAL TYPE from the MARKER MENU to
set the parametars,

LEFT NEXT — This moves the Primary
marker to the next visible signal lower than
the present marker frequency. if there is no
signal to the left of the Primary marker that
meets threshold and signal type parameters,
one of the folowing messages will be
displayed on the screen (depending on
whether CW, PULSE, or SPURS has been
selected as the signal type) —

NO CW TO THE LEFT ABOVE THRESHOLD

NO PULSE TO THE LEFT ABOVE THRES.
HOLD

NO SPUR TQ THE LEFT ABOVE THRES-
HOLD

Select SET SIGNAL THRESMOLD and SET
SIGNAL TYPE from the MARKER MENU to
set the paramsters.

NEXT LOWER PEAK ~ This moves the Pri-
mary marker to the signal with the next lower
amplitude, either left or right of the present

marker position. If there is no signal lower
than the Primary marker that meets threshold
and signal type parameters, one of the folow-
ing messages will be displayed on the screen
(depending on whether CW, PULSE, or
SPURS has been selected as the signal type)

NO LOWER CW SIGNAL ABOVE THRES-
HOLD

NO LOWER PULSE SIGNAL ABOVE
THRESHOLD

NO LOWER SPUR ABOVE THRESHOLD

Select SET SIGNAL THRESHOLD and SET
SIGNAL TYPE from the MARKER MENU to
set the parameters.

NEXT HIGHER PEAK — This moves the Pri-
mary marker to the signal with the next higher
amplitude, either left or right of the present
marker position, if there is no signal higher
than the Primary marker that meets threshold
and signal type parameters, one of the folow-
ing messages will be displayed on the screen
{depending on whether CW, PULSE, or
SPURS has been selocted as the signa! type)

NO HIGHER CW SIGNAL ABOVE THRES-
HOLD

NO HIGHER PULSE SIGNAL ABOVE
THAESHOLD

NQ HIGHER SPUR ABOVE THRESHOLD

Select SET SIGNAL THRESHOLD and SET
SIGNAL TYPE from the MARKER MENU to
set the parameters,

MOVE RIGHT X dB — This allows you to
select the number of dB to move the Primary
marker while staying on the trace (horizontal
movement to the right), If there is no level to
the right of the Primary marker thai meeis
threshold and signal type parameters, the
message NO POINT TO THE RIGHT TO
MOVE TO will be displayed on the screen.

MOVE LEFT X dB - This allows you to select
the number of dB to move the Primay marker
while staying on the trace thorizontal move-
ment to the left). if there is no levsl to the left
of the Primary marker that meets threshold
and signal type paramseters, the message NO
POINT TO THE LEFT TO MOVE TO will be
displayed on the scraen.
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21

22

23

24

410

FIND PEAK AND CENTER ~ This places the
active marker at the peak of the highest on-
screen signal {refer to the <green-SHIFT>
PEAK FIND description later in this section). If
a signal is present, the center frequency is set
equal to the marker frequency; this centers
the signal of interest. if there is no signal
above the threshold, the message NO PQINT
FOUND ABOVE THE THRESHOLD will be
displayed on the screen, and the marker will
not move, which is useful to center a signal
Just before reducing the span/div by several
settings at once.

ENTER BANDWIDTH NUMBER - This sets the
number of dB’s below the signal peak at which
bandwidth wil! be calculated when in the marker
Bandwidth mode. The number is stored in
memory.

GREEN-SHIFT LOCK — This locks <green-
SHIFT> on so all green-labeled functions can
be directly selected. When Green-Shift Lock is
on, the black-labeled functions associated with
green-labeled functions cannot be accessed.
Blue-labeled functions operate normally. Press
<green-SHIFT> to exit.

TUNE CF/MKR — When this pushbutton is lit, a
single marker is turned on at the trace of highest
priority, and you can move the marker with the
CENTER/MARKER FREQUENCY control. When
the pushbutton is pressed again, the marker stays
on and does not change its horizontal positioning;
the CENTER/MARKER FREQUENCY control now
adjusts the center frequency.

+STEP — When the instrument is in the tune
marker mode (the TUNE CF/MKR pushbutton is
i), this pushbutton increases the marker fre-
quency by steps (this function is fimited to the
edge of the screen). The step size is determined
by <green-SHIFT> STEP SIZE or <blue-SHIFT>
STEP ENTRY. See +STEP eariier in this section
under Frequency for alternate operation,

—8TEP ~— When the instrument is in the tune
marker mode (the TUNE CF/MKR pushbutton is
lit), this pushbutton decreases the marker fre-
quency by steps (this function is Fmited to the
edge of the screen), The step size is determined
by <green-SHIFT> STEP SIZE or <blue-SHIFT>
STEP ENTRTY. See ~STEP earlier in this section
under Frequency for alternate operation.

<Blue-SHIFT> MKR — CENTER — This push-
button sequence centers the signal at the active
marker by setting the center frequancy equal to
the marker frequency (this function is not available
with a stored trace).

25

26

7

28

29

30

3t

32

33

34

<Blue-SHIFT> MKR OFF — This pushbutton
sequence turns the marker(s) off.

<Green-SHIFT> A MKR -~ This pushbution
sequence activates a second marker at the posi-
tion of the single marker on the trace {or turns on
the Delta Marker mode if markers are off). The
symbois ( } will appear on the screen on the
marker frequency readout line to indicate delta fre-
quency and delta amplitude.

<Green-SHIFT> MKR START STOP — This
pushbuiton sequence allows you to set the start
and stop frequencies directly from the delta
marker position (this function is not available with
a stored trace), <Graen-SHIFT> A MKR must be
on for this function o operate.

<Green-SHIFT> PEAK FIND -— This pushbutton
sequence places the Primary marker at the peak
of the highest on-screen signal. <Green-SHIFT>
PEAK FIND locates the left-most peak {or the
center peak of a cluster), but it is not a signal pro-
cessing command with the built-in intelligence,
Peak B would be selected from the cluster in Fig-
ure 4-5A; peak A would be selected in Figure 4-58
because the low peint {B) would stop a search
from continuing to the cluster (C).

<Green-SHIFT> BANDWIDTH — This pushbut-
ton sequence places markers on a selected signal
and displays the X dB bandwidth (select ENTER
BANDWIDTH NUMBER from the marker menu to
set X). The screen will display NO SIGNAL — BW
IDLE when there is no signal at the marker that
meets threshold and peak excursion parameters
(select SET SIGNAL PARAMETERS in the
MARKER MENU to set the parameters),

<Green-SHIFT> ASSIGN 1 — This pushbutton
sequence turns on the assigned function.

<Green-SHIFT> ASSIGN 2 - This pushbutton
sequence turns on the assigned function,

<Green-SHIFT> 1—MKR—2 — This pushbutton
sequence alternately selects which marker will be
tuned when <green-SHIFT> A MKR is on.

<Green-SHIFT> MKR — REF LVL — This push-
button sequence changes the refersnce level of
the top graticule to the present marker amplitude
(this function is not available with a stored trace),

<Green-SHIFT> dBfHz — This pushbutton
sequence mathematically figures the 1 Hz noise
level at the current marker position,
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35 <Oreen-SHIFT> SIGNAL TRACK — This push-
button sequence automatically maintains tuning of
a drifting signal within limits. While this mode is
active SIGNAL TRACK will be dispiayed on the
screen; SIGNAL TRACK [DLE will be displayed
when there is no signal above the threshoid.
Select SET SIGNAL THRESHOLD from the
MARKER MENU to set the threshold. MARKER

36  <Green-SHIFT> STEP SIZE ~ This pushbutton
sequence definas the frequency step as the center 8 l
frequency, marker frequency, or the delta marker ™~ e c
frequency, whichever mode is active (this function A

is limited to the edge of the screen).

Signal Finding

To the finding routine, a signal consists of a peak
above threshold and two points (one on each side of the
peak) that are 3 dB below the peak. The location of the
signal is the highest amplitude point on the signal. Fig-
ures 4-6 through 4-8 illustrate the use of SET SIGNAL
TYPE that can be selactad from the MARKER MENLU., All A
of the figures use the signal processing function RIGHT
NEXT. Any of the other signal processing functions
(LEFT NEXT, NEXT LOWER PEAK, NEXT HIGHER PEAK
work similarly, according to their specific function. The
minimum bandwidth criteria is defined as the two 3 dB
down points that must be <5 kHz (1/2 a resolution
bandwidth) apart, MARKER

Flgures 4-7 Top, 4-7 Bottom, and 4-8 Top— — |f

CW was selected, the spectrum analyzer would not iden-

lity any signal because none of the signals displayed

meets the minimum bandwidth criteria. f PULSE was

selected, the signals labeled D, E, and F would be

identified because the other signals in the display are

less than 2 minor divisions apart. If the signals were

greater than 2 minor divisions apart, PULSE would have

identifiad all labeled signals (A, B, C, etc.). If SPURS was
selected, all signals would be identified (A, B, C, etc.),

Figure 4-8 —~ The NEXT RIGHT function begins at
the left screen margin. With this display, CW, PULSE,
and SPURS will each identify all of the signals because
they all meet the minimum bandwidth criteria (L.e., the
selactions would be A, B, C, D, and E).

Figure 4-6 Bottom — The threshold is assumed to be
~70 dBm. if CW was selected, signals B, E, F, and G
wouid be identified. The other signals would not be
identified because they do not meet the minimum
bandwidth criteria. If PULSE was selected, signals A, B,
D, E, F, and G would be identifed. Signal C wouid be
skipped, because it is within 2 minor divisions from sig-
nal B. The PULSE algorithm will think signal C is a pan
of signat B, f SPURS was selected, all signals would be 556730
identified.

Figure 4-5. Using <green-SHIFT> PEAK FIND,
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Figure 4-6. Signal finding examples.
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Figure 4-7. Signal finding exampies.
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Figure 4-8. Signal finding example,
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DISPLAY PARAMETERS

5562-08

Figure 4-9, Display Parameters,

37  <Blue-SHIFT> dB/DIV — This pushbutton as 10 dB/DIV — With this pushbutton activated, the
sequence allows direct entry of the desired ampii- dynamic range of the display is a calibrated 80
tude display factor. The range is 1 to 15 dB/div in dB with each major graticule division represent-
1 dB increments. Although a displiay with greater ing 10 dB.
than an 80 dB range can be selected, the actual
measurement range will not exceed 80 dR, 39 2 dB/DIV -~ This pushbution increases resolu-
Numbers outside the allowable range will be tion so that each major graticule division
ignored. Terminate the dB/div number entered represents 2 dB, Display dynamic range is 16
with the dB pushbutton. dB.

—'(B"“ SH’FT}'@B’D’%DMA ENTRY 1-15 40 LIN — With this pushbutton activated, a linear
display between zero volts (bottom graticule
ssen line) and the reference level {top graticule line),
VERTICAL DISPLAY -— These three pushbuttons scaled in volts/division, is selected (ses the
select the vertical display factors. The crt readout REFERENCE LEVEL description),
indicates the selection. The vertical display factor,
in the Log mode, can also be entersd with the 41  <Blue-SHIFT> REF LEVEL UNITS ~ This push-

DATA ENTRY pushbuttons. button sequence allows the selection of reference

tevel units to be dBm, dBV, dBmV, or dBuV.
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42

43

REFERENCE LEVEL — This conirol changes the
reference level one step for each stop. Automatic
selection of the IF gain and RF attenuation provide
for the best overall noise and distortion perfor-
mance. In the Log Vertical Display mode, when
FINE is not activated, the step size equals the
selected dB/div factor; except for 2 dB/div, where
step size is 1 dB. When FINE is activated, the step
size Is 1 dB for dB/div factors of 5 or more and
0.28 dB for Vertical Display factors of <5 dB/div.
When the display factor is <5 dB/div and FINE is
activated, the Deita A mode is selocted. Refer to
Section 6 for a description of the Delta A mode.

<Biue-SHIFT> REF LEVEL — This pushbutton
sequence allows direct entry of reference leval,
with 1 dB resolution. The range is +30 dBm to
—117 dBm (+40 dBm if the Minimum Noise mode
is selected). Values entered outside this range are
ignared {values will be in the selected units; dBm,
dBv, dBmV, or dBuV). Either the +dBx or ~dBx
pushbutton terminates the refarence level numbers

-@ue SHIFT

entared,
REF LEVEL -+{ DATA ENTRT}-j

=

44
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5562.28

<Blue-SHIFT> CAL - This pushbutton
sequence starts a frequency and reference level
measurement procedure that uses the spectrum
analyzer calibrator. Messages on the ¢rt screen
will guide you through the adjustments of vertical
and horizontal POSITION, and LOG and AMPL
CAL. The spectrum analyzer then runs an
automatic frequency, bandwidth, and relative
amplitude measurement routine for the resolution
bandwidth filters.

The frequency measuring routine adjusts centar
frequency by measuring the frequency of each
resolution bandwidth filter to reduce center fre-
quency variation when changing resolution
bandwidth. The relative amplitude measuring rou-
ting reduces reference level variation whan chang-
ing Resolution Bandwidth. To ensure that the
instrument meets frequency and amplitude parfor-
mance characteristics, run these routines when-
ever the instrument's surrounding temperature
changes significantly. Cal factors that are usad
internally to correct for the errors measured by
this function are retained in memory whan the
instrument powaer is off. To display these factors,
press <blue-SHIFT> LIN,

45

46

47

48

49

LOG and AMPL CAL — These screwdriver adjust-
ments calibrate the vartical portion of the display.
LOG CAL adjusts the logarithmic gain in dB/div,
and AMPL CAL adjusts the display amplitude.
Press <blue-SHIFT> CAL to initiate a procedure
that will guide you through these adjustments, as
well as the vertical and horizontal POSITION
adjustments. Refer to <blue-SHIFT> CAL for
additional information.

POSITION :" - These screwdriver adjust-
ments position the dispiay along the horizontal
and vertical axes. The <blue-SHIFT> CAL push-
button sequence will guide you through the adjust-
ment of these controls, Refer to <blue-SHIFT>
CAL for additional information,

<Blue-SHIFT> LIN (Seif-Mesasurement Results;
not identified on the front panel) - The factors
used to internally correct for frequency and ampli-
tude errors are dispiayed. The factors shown are
as measured with the fast <blue-SHIFT> CAL
oparation. If one of the factors could not be meas-
ured at the last operation, the old value will be
noted. This means that the previously measurad
value is used. If < or > appears next to the
amplitude calibration factor, it means that this
filter's amplitude retated to the 1 MHz filter is out-
side the range of correction {correction is set to
the limith, Press <blue-SHIFT> to exit the cali-
bration factor display.

FINE (A A IN <5 dB/DIV) — This pushbutton
selects step size for the REFERENCE LEVEL con-
trol. When FINE is off, step size is equal to dB/div,
except 2 dB/div where step size is 1 dB. When
FiNE is on, step size is 1 dB for display factors of
5 d8/div or more, and 0.25 dB for display factors
of <5 dB/div. When step size is 0.25 dB, the Dalta
A mode is selected. The crt Ref Level readout
goes to 0.00 dB, and the REFERENCE LEVEL con-
trol steps in 0.25 dB increments. These fine steps
provide the means to make accurate relative
amplitude measurements over a 48 dB measure-
ment range. Refer to Delta A mode operation in
Section 6 for more details,

MIN NOISE/MIN DISTOATION

MIN NOISE (pushbutton lit) — In this mode, the
noise level is reduced by changing the RF
attenuation and IF gain used for a particular
reference lsvel. Both are reduced 10 dB so
noise generated in the IF stages is decreased:
howaever, intermodulation distortion products will
increass. RF attenuation must be at least 10 dB
for this control to have any effect.
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MIN DISTORTION (pushbutton not lit) — In this
meode, intermodulation distoriion products are
minimized. This Is the usual operating mode.

MANUAL PEAK (EXT MIXER/PRESEL) — This
control varies the mixer bias for external mixers
and peaks the internal preselector tracking in the
1.7 GHz to 21 GHz frequency range (bands 2
through B). in Option 01 instruments, the peak
code consists of numbers at 500 MHz intervals.
The control is used to peak signal response, Refer
to External Mixer Operation in Section & of this
manual for more information.

<Biue-SHIFT> PEAK MENU - This pushbution
sequence calls up a menu that lists the avaflable
methods to adjust the preselector tracking or
external mixer bias. The MANUAL PEAK control
can be selscted, peaking code can be stored in
memory, and then used in the selected band; a
number from 0 to 1023 can be run for electronic
tuning; or an automatic repeak routine can be run
that replaces the stored peak value for a particular
band.

MIN RF ATTEN dB - This control specifies the
lowest value of input attenuation that will be used
when REF LEVEL is selected. This allows
operator-control to protect the front end of the
analyzer against overload andfor damage from
excessive signal level into the 1st mixer. Actual
attenuation is set according to the MIN RF ATTEN
dB, REFERENCE LEVEL, and MIN NOISE/MIN
DISTORTION selections and is displayed on the
crt readout. If the MIN RF ATTEN dB setting is
increased, the IF gain is automatically changed to
malintain the current reference level, if possibie,

53

54

85

PULSE STRETCHER - This pushbutton causes
the fall-time of pulse signals to be increased so
very narrow pulses can be seen. The effect is
most apparent for pulsed RF signals where puise
width is small compared to one division of sweep
time. Pulse stretcher operation may be necessary
for a digital storage display of such signals, to
ensure that the correct amplitude is displayed.

VIDEQ FILTER

WIDE ~— This pushbutton reduces video
bandwidth and high-frequency components for
display noise averaging. The video bandwidth
setected is approximately 1/30th of the selected
resolution bandwidth. Selecting WIDE canceis
NARROW. The filter value is displayed in the
lower readout.

NARROW — This pushbution reduces video
bandwidth and high-frequency components for
display noise averaging. The video bandwidth
selected s approximately 1/300th of the
selected resolution bandwidth. Selecting NAR-
ROW cancels WIDE. The filter value is displiayed
in the lower readout.
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Figure 4-10. Sweep.

TRIGGERING

FREE RUN — This pushbutton aflows the sweep
to free run without regard to trigger source.
Other TRIGGERING selections are cancelled,
including single-sweep.

INT — This pushbutton allows the sweep to be
triggered by any signal at the left edge of the
disptay that has an amplitude of 2.0 divisions or
more. Other TRIGGERING selections are can-
celled, including single-swaep.

- LINE — This pushbutton allows a sample of the
ac power line voltage to trigger the sweep,
Other TRIGGERING selections are cancelled,
including single-sweep.

58
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EXT — This pushbutton allows the sweep to be
triggered by signal between 1.0 V peak
{minimum) to 50 V peak {maximum) that are
applied through the rear-panel HORIZITRIG (EXT
IN) connector. Other TRIGGERING selections
are cancelled, including single-sweep.

SINGLE SWEEP When first pressed, this pushbut-
ton activates the single-sweep mode and aborts
the current sweep. When pressed again, the
swaep triggar circuit is armed, the READY indica-
tor is lit, and the center frequency is corrected.
The sweep will run only after it receives a trigger
signal. When SINGLE SWEEP is selected, the
TRIGGERING selaction (i.e., FREE RUN, iNTernal,
LINE, or EXTernal) is not changed. Select any
TRIGGERING selection to cancel SINGLE SWEEP.
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READY ({only used in the Single Sweep mode) —
This indicator lights when the trigger circuit is
armed and ready for a trigger signal. it remains lit
untif the sweep ends,

MANUAL SCAN — With TIME/DIV in the MNL
position, rotate this control to Manually scan the
spectrum.

TIME/DIV — This conirot selects sweep rates
from 5 s/div to 20 us/div, in a 1-2-5 sequencs, in
addition to AUTO, MaNual, and EXTernal sweseps.,

AUTC (automatic) — This position allows the
sweep rate o be selected automatically to main-
tain a calibrated display for most FREQUENCY
SPAN/DIV, RESOLUTION BANDWIDTH, VIDEO
FILTER, and Vertical Display selections.

EXT {(external sweep) — This position allows
the sweep circult to be driven by a signal
applied to the rear-panel HORIZITRIG (EXT IN)
connector, A voitage ramp of 0 to +10 V will
sweep 10 divisions of horizontal (X) axis.

MNL (Manual) — This position alfows the spec-
trum or display to be manually swept with the
MANUAL SCAN contral,
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DIGITAL STORAGE
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Figure 4-11, Digital Storags.

DIGITAL STORAGE — These pushbuttons allow
sither or both sections of memory to be selected
to provide digital storage. When VIEW A and VIEW
B are activated, coments of both the A and B
memories are displayed on the screen. Both sec-
tions are updated with each sweep,

VIEW A — This pushbution causes the A
wavetorm to be displayed. If SAVE A is on and
only the A waveform is being viewed, the crt
readout will show the settings when the A
waveform was stored.

VIEW B - This pushbutton causes the B
waveform to be displayed.

SAVE A ~- This pushbution saves the A
waveform and its readout. The readout stored
with the wavetform is displayed it both SAVE A
and VIEW A are on and VIEW B and B~SAVE A
are off; If either VIEW B or B-SAVE A is on, the
readout reflects the current spectrum analyzer
settings. Turning SAVE A off canceis B~SAVE
A, if it is on. If SAVE A is off and either VIEW A

67
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or VIEW B is on, both waveforms will be
displayed. The A waveform is not updated by
the sweep if SAVE A is on,

B—SAVE A — When activated, the spectrum
anaiyzer displays the difference between the B
waveform and the A waveform and automatically
turns on SAVE A, The factory-set zero raference
ling is mid-screen, and positive differences are
displayed above this line and negative
differences below. Refer any change in the
position of the zero reference line to authorized
service personnel,

MAX HOLD — This pushbutton causes digital
storage to retain the maximum signal amplitude at
every storage location (500 iocations; or 1000
tocations if SAVE A is off), If SAVE A is on, the A
waveform is not affscted. Use MAX HOLD to
measure frequency drift or peak amplitude excur-
sions of a signal,
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waveform Is not affected. Use MAX HOLD to 71
measure frequency drift or peak amplitude excur-
sions of a signal,

<Blue-SHIFT> RECALL — This pushbutton
sequence starts a multiple-pushbutton sequence
that recalls a selacted waveform, with its
readout and maker(s) from one of the memory
registers {0 through 8) and puts it in either the A
or B display, for viewing. Information is held in
mamory while the instrument is off. After select-
ing <blue-SHIFT> RECALL, & list of center fre-
quencies of stored displays is shown. This
display includes a prompt asking for the register
number (0-8) from which the display will be
recailed. Select the register from the DATA
ENTRY pushbuttons. The readout for a recailed

69 PEAK/AVERAGE — This control seiscts the verti-
cal position (shown on the screen by a horizontal
line) at which digital storage switches from peak
detection to signal averaging. Video signals above
the cursor are peak detected; video signals below
the cursor are digitally averaged,

Store/Racall

70

<Blue-SHIFT> STORE DiSP — This pushbut-
ton sequence starts a multiple-pushbutton
sequence that stores ejther the A or B
waveform and its associated readout and
marker(s} in a numberad (0 through 8) memory
register. Information is held in memory while
instrument power is off. Messages displayed on
the crt aid in completing the multiple-pushbutton
sequence. After selecting <blue-SHIFT>
STORE DISPlay, a list of the center frequencies
of stored displays is shown. The number of
digits in a center frequency in the menu list is an
indication of the span/div of that stored display

A waveform will only be displayed if VIEW B and
B~-SAVE A are off and VIEW A is on. The
readout for a recalled B waveform will only be
displayed if both VIEW B or B—SAVE A ara on
and SINGLE SWEEP is selected. The marker(s)
will only be displayed if markers are turned on.

SAVE A is activated to allow the separate
dispiay of the A or B waveform. Remember to
turn on SINGLE SWEEP before recalling a
waveform to B to prevent overwrite by the
sweap. The waveform cannot be recalied into B
when in Manua! or External Sweap.

{a larger number of digits indicates a narrower
span). This display includes a prompt asking for
the register number (0-8) into which the display
will be stored. Select the register from the e
DATA ENTRY pushbutions. Press VIEW A to
select the A waveform or VIEW B to selsct the B
waveform. Selection of the waveform completes
the sequence and returns the instrument to nor-
mal operation. To exit the store display
sequence at any point, press SHIFT.

—»{ Blue SHIFT )-o{STORE DISP o] DATA ENTRY 0.8 ]—)

—»{ Blue SHIFT }-+{ display RECALL)-= DATA ENTRY o—s}—)

5562-3¢

5562.2%
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DISPLAY AND GENERAL PURPOSE
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Figure 4-12. Display and General Purposa.

INTENSITY — This control adjusts the brightness
of the crt trace, readout, and text. Beam focus is
automaticaily controlied.

<Blue-SHIFT> READOUT - This pushbutton
turns crt readout on and off. The brightness is pro-
portional to the trace brightness. This pushbutton
does not affect prompt or help messages.

GRAT ILLUM — This pushbutton switches the
graticule fights from dim for low-light viewing to
bright for photographing dispiays.

<Blue-SHIFT> BASELINE CLIP ~— This pushbut-
ton clips, or blanks, about one graticule division of
the spectrum trace at the baseline of the display.
Use BASELINE CLIP to observe the readout at the
bottom of the screen or to eliminate the bright
baseline when photographing displays.

76

77

78

DATA ENTRY — These orange pushbuttons are
usad to enter data directly from the front panel
when directed by a message on the crt.

Numbers — The numbers 0 through 9 and a
decimal point are available to enter data from
the front panei.

BACKSPACE — This pushbutton backs the cur-
Sor up one space each time it is pressad, eras-
ing the number in that location. This aliows you
to enter correct numerical data before finishing
the sequence with a units pushbutton.

Units — The units GHz, MHz, kHz, Hz, +dBx,

-dBx, and dB are available to complete a
number-entry function from the front pane.

REV NOV 1986
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<Blue-SHIFT>  RESET This  pushbutton
seqguence resets all front-panel settings to their
original condition as if power was just turned on.

<Blue-SHIFT> - This pushbutton allows selac-
fion of the biue-labeled front-panel pushbutton
functions. Press <blue-SHIFT> each time before
selecting a blue-lgttered function. <Blue-SHIFT>
aiso stops multiple-pushbutton sequence opera-
tions.

<Green-SHIFT> — This pushbutton allows
selection of the green-labeled froni-panel pushbut-
ton functions. Press < green-SHIFT> each time
before selecting a groen-iettered function,
<Green-SHIFT> also stops multiple-pushbutton
sequence operations.

HELP — This pushbutton causes text to be
displayed on the crt to expiain the function of a
seiected front-pane! contro! or pushbutton. Press
the HELP pushbutton, then press any pushbutton
oF turn most controis for an explanation of their
function. Explanations are not available for the
PEAK/AVERAGE, INTENSITY, MANUAL PEAK, or
MANUAL SCAN conirols,

<Blus-SHIFT> HELP ~— This pushbution
sequence aliows selection of all explanations for
functions called out on the front panel in blue.
<Blue-SHIFT> HELP only needs to be pressed
once to begin the selection {l.e,, <blue-SHIFT>
HELP, REF LEVEL, PLOT., READOUT). Press
HELP again to exit this mode.

<Green-SHIFT> HELP — This pushbution
sequence allows selection of all expianations for
functions called out on the front pansl in green.
<Green-SHIFT> HELP only neads to be pressed
once to begin the selection (i.e., <green-SHIFT>
HELP, SIGNAL TRACK, PEAK FIND, MKR START
STOP). Press HELP again to exit this mode.

For additional Information on HELP, see Using the
HELP Feature in Section 6.

<Biue-SHIFT> PULSE STRETCHER (Diagnostic
Aids; not identified on the front panel) — This
pushbutton sequence displays & menu on the crt
of ali the available diagnostic aids for use while
troubleshooting.

{WARNING I

MOST COF THIS INFORMATION 15 FOR
QUALIFIED SERVICE PERSONNEL ONLY.
UNFAMILIARITY  WITH SAFETY PRO-
CEDURES CAN RESULT IN PERSONAL
INJURY. PERFORM ONLY THE OPERA-

REV NOV 1988
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TIONS THAT CAN BE COMPLETED FROM
THE INSTRUMENT FRONT PANEL. DO NOT
ATTEMPT TO REMOVE THE INSTRUMENT
PANELS OR PERFORM ANY INTERNAL
OPERATIONS; CONTACT QUALIFIED SER-
VICE PERSONNEL,

<Blue-SHIFT> MAX HOLD (Instrument Errors:
not identified on the front panel} — This pushbut-
ton sequence displays on the crt all the detected
instrument errors; for use while troubleshooting,

Iltern 85 has been deleted.

<Blue-SHIFT> STORE — This pushbutton
sequence allows a front-pans! setup to be storad
in memory. The crt displays a list of center fre-
quencies of each setup as an aid in identifying the
contents of each ragister, Select the desired regis-
ter, and the setup is stored. The instrument set-
tings are automatically stored in register 0 whan
the spectrum analyzer is turned off, overwriting
the settings previously stored there,

—+{ Biue SHIFT )-»(STORE }-»] DATA ENTRY 0-9 e

556231

RECALL SETTINGS — This pushbutton recalls an
instrument front-pane! setup from memory. The ort
disptays a list of the center frequencies of each
stored setup as an aid in identifying the contenis
of each register. To return to these settings, press
RECALL SETTINGS 0; however, the time and
minimum AF attenuation settings stay at the knob
values. Select the desired register number, and
the front-panel controis automatically switch to
that setup. The instrument settings are automati-
cally stored in register 0 when the spectrum
analyzer is turned off, overwriting the settings pre-
viously stored thare.

<Blue-SHIFT> PLOT — This pushbutton
sesquence causes display information to be sent
over the GPIB to directly drive a plotter. The
pictters that can be driven are a Tektronix 4662
Option 01, 4662 Option 31, or 46683 {emulating the
4662); 2 Hewlett Packard HP7470A, HP7475A,
HP7580B, HP7585B, or HP7486B, or a Gould 6310
or 8320. The plotter type is selected by pressing
the <biue-SHIFT> SAVE A pushbution sequence.
Refer to Plotting The Display in Section 6 for
details, This pushbutton also causes the spectrum
analyzer to update the GPIB address.
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89

analyzer to update the GPIB address.

<Blue-SHIFT> B-SAVE A (Plot B-Save A
Offset; not identified on the front panel) — The
vertical position of the zero reference line for the
B-SAVE A display is set with an internal switch
selection. Howaever, when using the PLOT func-
tion, the position of zero reference for the plot
must be entered using this function. The range for
the position is 0 to 225 with 125 representing
center screen. Enter the position with the DATA
ENTRY pushbuttons when prompted by the crt
message, and terminate with the Hz pushbution,
The entered position |s then stored in mamaory.

~={ Blue SHIFT -+ B-SAVE 4 }-+[DATA ENTRY 0-2550+{( Hz )

4-24
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Biue SHIFT

<Blue-SHIFT> SAVE A (Select Plotter Type: not
identified on the front panel) — This pushbutton
sequence displays the list of the plotter types
available for use with the <blue-SHIFT> PLOT
pushbutton sequence. Select the desired plotter
type by choosing one of the menu items and
entering the number on the DATA ENTRY push-
buttons. The choices are O=Tektronix 4662 Option
01 or the 4663 in a one-pen setup: 1=Tektronix
4662 Option 31 or the 4663 in a two-pen setup;
2=HP7470A or Gould 6310 or 6320 or
3=HP7475A, HP7580B, HP7585B, or HP75868.
Any plotter that is compatibie with one of these
can also be used. The selected plotter type is
stored in memory.

SAVE A DATA ENTRY 9.2

0 = (TEX 4862)
1 = (TEK 4662 OPT. 31)
2 = (HP TATOA)

3 = MCOLOR

5562.23
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FRONT-PANEL INPUT/OUTPUT AND GPIB
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Figure 4-13. Front-panel input/output and GPIB.

RF INPUT 50 § — This 50 01 coaxial input con-
nector is for AF signals to 21 GHz. If the input sig-
nal has a dc component, use a blocking capacitor
in line with the signal.

The maximum, non-destructive input signal
level to the input mixer is +13 dBm or 20
mW. Signais above -~18 dBm may tause
compression,

The maximum rating of the RF attenuator is
+30 dBm {1 W average, 75 W peak pulse
width 1 ms or less, with a duty cycle that
does not exceed 0.001). Burn-out occurs
above 1 W. If MIN NOISE is activated and
the RF ATTEN is 80 dB, the +30 dBm rating
will be excesded if the signal level is
increased to a full-screen display. Under
these conditions the input ievel will be +40
dBm. Reduce the level of high-powered sig-
nals with external attenuators. Input signals

AEY NOV 1985
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to the mixer must not contain any dc com-
ponent. Refer to Signal Application in Sec-
tion 6,

CAL OUT (Calibrator output) — This connector is
the source of a calibrated —20 dBm +0.3 dB), 160
MHz signal and a comb of frequency markers 100
MHz apart. This 100 MHz source is the instrument
reference frequency. In Option 07 instruments
using the 50 )} input, the signat is the same as the
standard instrument, and using the 75 £ input, the
signal is 420 dBmv, =0.5 dB.

QUTPUT (18T LO/2ND LO} — These connectors
are the outputs of the respective local oscillators.
The connectors must be terminated into 50 0
when they are not connected to an external dev-
ice.

EXTERNAL MIXER — When the EXT MIXER push-
button is pushed, this connector is the bias source
for external mixers, as well as the IF input to the
spectrum analyzer. The External Mixer mode is
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Indicated by EXT on the cort readout in piace of BF
ATTENUATION. Bias voltage is set by the
MANUAL PEAK control or set internally when
another Auto-Peak Menu option is selected.

RF INPUT 75 @ (Option 07 instruments only) —
This connector provides calibrated 75 1 measure-
ment capability.

Camera Power — This connector Is the source of
power for the Tekironix C-B0 Series Cameras that
have electrically-actualed shutters (either the C-5
or the C-59 is recommended). Single-sweep reset
is not provided.

RESET TQ LOCAL/REMOTE — This pushbutton is
lit when the specirum analyzer is in the remote
state. While the instrument is remote, the other
front-panel controis are not active, Indicators still
reflect the current state of front-panel functions.
This pushbutton is not §t when the spectrum
analyzer is in the local state. While the spectrum
analyzer is under local control, no GPIB messages
are executed that would confict with front-panel
controls or change the waveforms in digital
storage, See Programming Features in Section 6
for additional information.

08

99

<Green-SHIFT> SRQ ~— This pushbutton
sequence sends a service request over the GPIB
bus to the controller,

ADDRESSED — This indicator lights when the
spectrum analyzer is addressed to either talk or
listen. The characters T, L, and/or S appear in the
crt readout to indicate talk, listen, andfor SRQ,
respectively.
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REAR-PANEL INPUT/OUTPUT AND GPIB
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Figure 4-14. Rear-panel Inputjoutput and GPIB,

196 PROBE POWER -— This connector provides

101

operating power for active probe systams. This
connector should be used only with compatible
probes or accessories specifically designed for
use with this power source,

HORIZITRIG (EXT IN) — Horizontal or triggering
modes depend on the TRIGGERING and TIME/DIV
selections. In the External Triggering mode, the
connecior is an ac coupled input for trigger sig-
nals. Trigger amplitudes from 1.0 V to 50 V peak,
with a 0.1 ms mipimum puise width or within the
frequency range of 15 Hz to 1 MHz, are required
for triggering. When ths TIME/DIV selection is
EXT, the connector is a dc coupled input for hor-
izonal sweep voltages, Deflection sensitivity is
1 Vidiv. A 0 to +10 voltage will deflect the beam
across the screen from left to right.

REV NOV 1586
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MARKERNMIDEQ (EXT IN} - (Available on instru-
ments without Option 42 only. See 110 MHz IF for
Option 42 instruments.} This connector interfaces
the spectrum anaiyzer with a Tekironix 1405 TV
Adapter fo display an externaliy-generated marker.

110 MHz IF — (Available on Option 42 instruments
only.) This connsctor provides 110 MHz {F output
with a bandwidth greater than 5 MHz. Input exter-
nal video signals used for calibration into the PEN
LIFT connector.

HORIZ (OQUTPUT) — This connector supplies a 0.5
V/div horizontal signal. Fuill range is -2.5 V to
+2.5 V. Source impedance is approximately 1 k.

VERT (OUTPUT} — This connector provides
access to the video signal with 0.5 ¥ for each divi-
sion of displayed video that is above and below
the center line. Source impsedance is approxi-
mately 1 k{l.
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NOTE

Both HORIZ and VERT output signals are
driven from digital storage if it iIs on. Both
signals are driven from the analyzer sweep

and video amplifier stage if digital storage is
off,

PEN LIFT (QUTPUT) — This connector provides
access to a TTL compatible signal to ift the pen of
a chart recorder during specirum analyzer sweep
retrace. This signal is always derived from the
spectrum analyzer sweep, regardiess of the selgc-
tion of the digial storage.

In Option 42 instruments, use this connector to
input external video signals if pin 1 of the ACCES-
SORIES connector is grounded (refer any ques-
tions about this connection to qualified service
personnel).

10 MHz IF (OUTPUT} — This connector provides
access to the output of the 10 MHz IF. The output
level is approximately —16 dBm for a full-screen
signal at —30 dBm reference level.

4104 ACCESSORY - This connector provides bi-
directional access to the instrument bus, it is not
RS 232 compatible. A TTL 0 applied to pin 1
seiects External Video. Video signals, which are
applied to rear-panel MARKERNMIDEO, are con-
nected to the video path ahead of the video filters,
Pins 2 and 3 provide the output and return lines to
drive an external preselector {used only in mstfu-
ments with Option 01 installed),
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IEEE STD 488 PORT (GPIB) — This connector
interfaces the spectrum analyzer to the GPIB bus,
The interface functions provided are SH1, AH1,
T5, L3, SR1, RL1, PP1, DC1, DTH, and CO.

GPIB ADDRESS — These switches set the value
of the lower five hits of the instrument GPIB
address; this value is the instrument's primary
address. These switches also select the Taik Only
and Listen Only operating modes, and the mes-
sage terminator for input and output. Address 31
(11111) logically disconnects the spectrum
analyzer from the bus. Address 0 (00000} is
reserved for Tektronix 4050-Series conirollers.
these switches are changed after the instrument is
already active, press RESET TO LOCAL or
<blue-SHIFT> PLOT to cause the spectrum
analyzer to re-read them.

Details of how the switches are used in remote
conirol are in the Programmers Manual,



Section 5—492A/402AP Operators

INSTRUMENT CHECK OUT

This section includes the basic instrument check-out
procedures and first-time preparation for use. An instru-
ment operationai check is included for the front-panal
pushbuttons and controls and some of the operating
functions. No extra equipment is required to perform
these check-out procedures, and the instrument covers
do not need to be removed. Refer any additional instry-
ment check out to qualified service personnel.

FIRMWARE VERSION AND
ERROR MESSAGE READOUT

Firmware Version

When the spectrum anaiyzer is first turned on, the
front-panel processor firmware versions will be displayed
on screen for approximately two seconds, and all the
frant-panel LEDs will light up.

Error Message Readout

If the instrument detects an internal hardware fatiure,
a fallure report comes on screen and remains for
approximately 2 seconds. A status message then
appears and remains for as long as the failure exists.
Press <blue-SHIFT> MAX HOLD to bring error mes-
sages to the screen that explain the impact of the failure
on instrument operation.

if the oscillator frequency cannot be set due to a
hardware failure, it will continue to try sach sweep, and
the sweep holdoff time will increase with sach try. To
disable attempted oscillator  corrections, press
<blue-SHIFT> 10dB/DIV; however, centar frequency
accuracy specifications will not be met in this mode,
Press <blue-SHIFT> 10dB/DIV again to re-enable oscil-
lator correction routines. Another failure message will
appear if the failure has not been corrected.

There are other error messages to report a calibra-
tion failure, power supply failure, and battery-operated
RAM checksum error, Promptly report any error mes-
sages ta qualified service personne!,

PREPARATION FOR USE

The following procedure creates a dispiay and cali-
brates center frequency readout, display reference leval,
and bandwidth. Whenever the SHIFT pushbutton is
required in this procedure to preceds a multiple-
pushbutton sequence, it is enciosed iIn arrows; ie.
<blue-SHIFT>,

1. Initial Turn On

a, Connect the spectrum analyzer power cord to an
appropriate power source {ses Power Scurce And Power
Requirements in Section 3 of this manual} and push the
POWER switch ON.

When POWER is switched ON {power-up), the pro-
cessor runs a memory and i/0 test, If no processor sys-
tem problems are found, the power-up program will com-
plete in approximately 7 seconds, and the instrumant wili
be ready to operate. The crt readout is functioning prop-
erly if it is as shown in Figure 5-1 after the 7-second
powser-up period. f a problem does exist within the
instrument, a message will appear on the screen. To
bypass the faited test and attempt to use the instrument,
press the pushbutton as directed in tha error message.
Howsver, performance may not be as specified.

MEF LEVEL LCENTER FREQUENCY
MEM LEVEL TUNE MARKEA FREQUENCY EFAmDIY’
320BM * B BeGHZ MAX
-- h:
T :
M I H
IS TS FUTE FES SN wre o i Y SO sbisasado. sl
180B/ T 6eDB  B-:.8 1MHZ
YERT AF FREC VIDEQ RESOLUTION
LSPLAY Aﬂg{ AANGE FILTER BANDWIDTH
5562.14

Figure 5-1, Crt display and readout at inltial turn on.
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The spectrum analyzer operating functions and
modes will initialize to the following power-up states.

REF LEVEL 30 dBm
FREQUENCY

Center 210 GHz

0.90 GHz (Option 01)

Dot Marker 0.00 GHz
SPAN/DIV MAXimum
VERTICAL DISPLAY 10 dB/DIV
RF ATTENUATION 60 di
FREQ RANGE 0-4.2
(FREG RANGE OPTION 01 0-1.8}
RESOLUTION BANDWIDTH 1 MHZ
TRIGGERING FREE RUN
AUTO RESOLutioN On

DIGITAL STORAGE
All other pushbuttons

VIEW A/VIEW B On
Inactive or Off

b. Set the MIN RF ATTEN dB control to 0 (NORM)
and the PEAK/AVERAGE control fully counterclockwisa,
Set the TIME/DIV controf to AUTO and the REF LEVEL to
read —20 DBM, and adjust the INTENSITY control for the
desired brighiness. Note that the RF ATTENUATION
readout is now 10 DB,

c. Connsct a 50 § coaxial cable between the CAL
OUT connector and RF INPUT to apply the CAL QUT sig-
nal to the RF INPUT connector,

d. A dot marker will appear in the upper portion of
the screen in the MAX frequency mode. This marker indi-
cates the iocation on the display to which the spectrum
analyzer frequency is tuned. With a frequency readout of
0.00 GHz, the marker will be in the upper left portion of
the screen. Rotate the CENTER/MARKER FREQUENCY
control and watch the dot marker move across the
display. Notice that the Center FREQUENCY readout (top
line) remains at 0.90 GHz, and that the Marker FRE-
QUENCY readout (second line) changes according to the
position of the marker (dot),

e. A comb of 100 MHz markers will be displayed, as
shown in Figure 5.2, To select 100 MHz center fre-
quency, press the pushbutton sequence of <blue-
SHIFT> FREQ 1 0 0 MHz.

f. Te change the FREQ SPAN/DIV readout to
100 MHz, press the pushbutton sequence of <blue-
SHIFT> SPAN/DIV 1 0 0 MHz. The dot marker i5 now
horizontally centered, and the 100 MHz calibrator signal
is at center screen,

2. Calibrate Position, Center Frequency, Refer-
ence Level, and Bandwidth

NOTE

When the <blue-S8HIFT> CAL sequence is
pressed, the spectrum analyzer performs a
center frequency, bandwidth, and reference

level calibration. Prompts appear on the
screen to guide you step-by-step through the
procedure. This calibration should be done at
regular intervais. it must be done before tha
instrument will meet its center frequency and
reference  level accuracy performance
specifications. It should also be done any
time the instrument ambient temperature is
substantialiy different from the last catibra-
tion. An explanation of reference level accu-
racy with respect to ambient temperature is
described in the Specification section of this
manual,

To see the results after the spectrum
analyzer has completed a caiibration routine,
press the <blue-SHIFT> LIN sequence. A
message will appear on the screen that
shows the correction factors used by the
spectrum analyzer to center the resolution
bandwidth filters to produce a calibrated
center frequency. it also shows the correc-
tion that was required to bring the amplitude
level within 0.4 dB of the 1 MHz filter,

REF LEVEL CENTER FREQUENCY
MRER LTVEL TUNE WARKEN EMEQUENCY SPANIDYY
~36D8M * @ POGH7 MAX
[
£, R
T ]
§ 4 0
] -+
FERTN TR PUTER SUUWE Sy v B PP PRTTS FPUFE P 8
@B/ T 2B B8 {HHZ
VERY L3 FREQ VIDEQ RESOLUTION
wuv ATTEN AANGE FILTER BANOWIDTH
5562.15

Figure 5-2. Typical display of callbratlon markers in the max-
imum span position.

Press the <blue-SHIFT> CAL sequence to start the
calibration routine. Prompt messages on the screen will
guide you through setting the four front-pane! adjust-
ments of vertical and horizontal POSITION, and AMPL
and LCG CAL. This sets the absoluts reference level for
the 1 MHz resolution bandwidth filter. An automatic cali-
bration is then done, which measures and corrects for
absolute frequency and amplituds {relative o 1 MHz)
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errors of the filters. This takes approximately 60
seconds. If a message appears on the screen, refer to
Error Message Readout earlier in this section. The
correction factors are held in memory. Press FINE to
continue calibration as instructed or either SHIFT push-
button to exit the routine,

FUNCTIONAL OR
OPERATIONAL CHECK

This procedure uses minimum test equipment to
check instrument operating medes, functions, and basic
performance, The procedure checks that the instrument
is operating properly. The internal calibrator and attenua-
tor are used as the source to check most of the opera-
tional characteristics. Since both are very accurate, this
check should satisfy most incoming inspection or pre-
eperational check-out requirements, This check will also
help familiarize you with the instrument operation. A
detailed Performance Check that verifies all performance
requirements in the Specification section is included in
the Service Manual, Volume 1.

Equipment Required

The only external eguipment used is an N-male-to-
bne-female adapter and the 50 0 coaxial cable, which
are supplied as standard accessories.

Preliminary Preparation

Perform the procedure described under Preparation
for Use, then allow the instrument to warm up for at least
15 minutes before proceeding with this check.

1. Check Operation of Front-Panel Pushbuttons
and Controls

This procedure checks the operation of all front-panel
pushbuttons and controls and ensures that the buttons
illuminate when the function is active.

The LEDs light on the pushbuttons when the function
is active. Lighted LEDs also indicate the aflowable salec-
tions for any of the multipie function pushbuttons. For
example, all DATA ENTRY pushbuttons light atter
<blue-SHIFT> FREQ, <blue-SHIFT> SPAN/DIV,
<blue-SHIFT> REF LEVEL, or <blue-SHIFT> dB/DIV
shift functions have been selected. Any lighted pushbut-
ton can enter data for that selection, Messages are
displayed on the crt as guides to the entry sequence of
these seiections.

Instrument Check Out — 492A/492AP Operators

Connect the CAL OUT signal to the RF INPUT with
the 50 {} cable and bnc-to-N adapter, Tune the 100 MHz,
20 dBm signal to center screen. Reduce the FREQ
SPAN/DIV readout to 20 kHz, and change the VERTICAL
DISPLAY to 2 dB/DIV, Press or change the following
pushbutions and controls and note their affect on the
operation.

INTENSITY — Rotate the control through its range
and note the crt beam brightness change.

HELP — When this mode is activated, press or
operate any pushbutton and most controls to produce a
help message on the crt that explains the function of that
pushbutton or control. Help messages also prompt
action or explain any error message that may appear.
Activate this mode, press various pushbuttons, and
observe the crt message for each. Press the HELP push-
button again to cancel. To get HELP messages for
shifted functions, press either SHIFT pushbutton, press
HELP, then press the desired pushbutton.

GRAT ILLUM - When activated, the graticule is
illuminated.

MARKER MENU — Press this pushbutton to display
a menu of avaiiable marker commands that are not per-
manently assigned to a front-pane! pushbutton.

TRIGGERING - To activate the triggering mode,
press one of four pushbutlons, The pushbutton
filuminates when in the active state. Press any one of the
pushbuttons to cancel or deactivate any other mode.
Turn VIEW A and VIEW B off to better observe the
triggering effect.

FREE RUN - in the active state, the trace free
runs.

INT — When active, the sweep Is triggered when

the signal or noise level at the left edge is 22.0 divi-
sion,

(a) Tuna one of the 100 MHz calibrator sig-
nals to the center of the display and adjust the
REFERENCE LEVEL controi so the amplitude of
the signal is 2 or more divisions.

(b} Activate INT TRIGGERING to trigger the
sweep.

(c) Activate FREE RUN, and set the VERTI-
CAL DISPLAY to 2 dB/DIV so the amplitude at
the left edge is less than 1 division,

(d) Reactivate INT TRIGGERING. The sweep
is no longer triggered.

LINE — When active, the trace is triggered at
power lire frequency. Switch to LINE and the sweep
will be triggered.
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EXT — When this function is active, the trace
runs only when an external signal »1.0 V peak is
applied to the back-panel EXT IN connector. Since
external test equipment is required to check this
function, a check cannot be made with this pro-
cedure.

SINGLE SWEEP -~ When this function is active, sin-
gle sweep aborts the current sweep. Press the pushbut-
ton again to arm the sweep generator and light the
READY indicator. When triggering conditions are met
after the circuit is armed, the analyzer makes only one
sweep. The indicator will remain lit until the sweep has
run. The single sweep mode is cancelled when any
TRIGGERING pushbutton is pressed. The effect of SIN-
GLE SWEEP is more apparent with VIEW A and VIEW B
off.

(a) Press FREE RUN TRIGGERING, and set
TIME/DIV to 0.5 s.

(b) Press SINGLE SWEEP to abort the
sweep.

(c) Press SINGLE SWEEP again, and the
READY indicator lights and the sweep runs.

{d} Press FREE RUN to cancel single sweep;
return TIME/DIV to AUTO.

TIME/DIV — This control selects sweep rate, manual
scan, and external sweep operation. In the MNL position,
the MANUAL SCAN control shouid move the crt beam
across the horizontal axis of the crt graticule. In the EXT
position, a voitage of 0 to +10 V, applied to the rear-
panel HORIZTTRIG connector, should defiect the crt beam
across the full 10 division screen,

VERTICAL DISPLAY ~— Display modes are activated
by three pushbuttons. Press any of these pushbutions
to cancel any other made. Turn VIEW A and VIEW B on.

10 dB/DIV — When this pushbutton is activated,
the display is a calibrated 10 dB/division with an 80
dB dynamic range,

(a) With 2 REF LEVEL readout of —20 dBm,
activate 10 dB/DIV. Set the FREQ SPAN/DIV to
20 kHz and tune the calibrator signal to center
screen.

{b) Change REF LEVEL, and the display steps
in 1 division increments, representing
10 dB/division. Return the REF LEVEL readout to
—20 dBm.

2 dB/DIV — When this pushbutton is pressed,

the display is a calibrated 2 dB/division with 16 dB of
dynamic range,

{a) Activate 2 dB/DIV, and change the REF
LEVEL readout to ~6 dBm. The display now
steps 1.0 division for each two staps of the
REFERENCE LEVEL control,
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{b) Return the REF LEVEL readout to
—20 dBm.

LIN — When this pushbutton is pressed, the
display is linear between the reference level {top of
the graticule) and zero volts (boitom of the graticule),
and the crt VERTICAL DISPLAY reads out in
volts/division.

Activate LIN, and the Vertical Display readout
changes to mV/division.

PULSE STRETCHER -~ When this pushbutton is
pressed, the fall-time of video signals increases so nar-
row video pulses will show on the display.

{(a) Increase the FREQ SPAN/DIV readout to
100 MHz, change the VERTICAL DISPLAY to
10 dB/DIV, increase TIME/DIV to 1 ms, and
switch VIEW A and VIEW B both off,

(b) The markers shouid increase in brightness
when PULSE STRETCHER is activated,

{c} Turn the PULSE STRETCHER off, return
TIME/DIV to AUTO, and turn both VIEW A and
VIEW B on,

VIDEQ FILTER — Two filters can be independently
selected to provide WIDE or NARROW {approximately
1/30th or 1/300th of the resolution bandwidth) filtering to
reduce noise.

{a) Change the FREQ SPAN/DIV readout to
500 kHz, and tune the calibrator signal to center
screen.

(b} Alternately activate WIDE and NARROW
Video Filters. The noise in each filter is reduced
as the filter is switched in (see Figure 5-3). The
NARROW filter will have a more pronounced
effect on noise reduction. Note the change in
sweep rate when the TIME/DIV selector is in the
AUTO position, when the Digital Storage is of.

{c} Turn both Video Filters off.

DIGITAL STORAGE - Select either one or both of
the A and B waveforms from digital storage. The ampli-
tude of & signal should remain constant when digital
storage is turned on (VIEW A or VIEW B activated). The
PEAK/AVERAGE control positions a cursor over the vert-
ical window of the screen, with noise and signal level
averaged below the cursor and peak-detected above the
cursor.

VIEW A — When this pushbutton is pressed, the
A waveform from digital storage is displayed. With
SAVE A off, the A waveform is updated each sweep
as the beam travels from left to right. With SAVE A
on, the waveform is not updated.

VIEW B — When this pushbutton is pressed, ihe
B waveform is displayed. When both VIEW A and
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Figure 5-3. integrating a dispiay with the VIDEO FILTER,

VIEW B are active, the A and B waveforms are inter-
laced and displayed. Both waveforms are updated
each sweep, Update of the A waveform depends on
the state of SAVE A,

SAVE A -— When SAVE A is activated, the A
waveform with its readout is saved. In this mode, the
data for the A waveform is not updated sach sweep,
Turn VIEW B off, and change the satting of the
REFERENCE LEVEL control . The A display will not
change. The readout for the saved waveform will be
displayed any time SAVE A is on and VIEW B and
B-SAVE A are off. If either VIEW B or B~SAVE A is
on, the readout reflects the current analyzer setup.
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MAX HOLD — When this pushbutton is pressed,
the maximum signal amplitude at each memory loca-
tion is stored. The waveform is updated only when
signal data is greater than that previously stored. To
verify operation, change the settings of the
CENTER/MARKER FREQUENCY or REFERENCE
LEVEL controls; the maximum level at each location
will be retainad,

B-—SAVE A ~— Press this pushbutton to display
the arithmetic difference betwsen an updated B
waveform and a SAVE A waveform. The SAVE A
function is automatically activated when B-SAVE A
is pressed.

Press B—SAVE A, and change the REFERENCE
LEVEL setting so the difference between the B and
SAVE A waveform is displayed with VIEW A and
VIEW B off. The reference (zero difference) level is
factory set at graticuie center. The position of this
reference level can be changed by quaiified service
personnel. Positive differences between the two
displays appear above this line and negative
differences below the line.

PEAK/AVERAGE — When digital storage is on,
this control positions a horizontal line, or cursor, any-
where within the graticule window, Signals above the
cursor are peak detected, signals below the cursor
are averaged by the digital storage. To verify opera-
tion, move the cursor within the noiss levekl: the noise
ampiitude will change as the cursor is positioned.

IDENTify — When the identify function Is activated,
every other sweep with its waveform is vertically dis-
ptaced from the other. The frequencies of the 1st and
2nd local oscillators are moved so that true signals are
not displaced horizontally on aiternate sweeps while
spurious signals are shifted significantly, or off screen.
The FREQUENCY SPAN/DIV setting must be 50 kHz or
less for the coaxial bands and 50 MHz or less for the
waveguide bands (21 GHz or more) befora the processor
will activate the ldentify mode. Refer to Using the Signal
identifier under General Operating Information, in Section
6 of this manual.

{a) With the 500 MHz calibrator harmonic
tuned to center frequency, decrease the FRE-
QUENCY SPAN/DIV sstting to 50 kHz or less and
press {DENT.

(b) There wil be no horizontal displacement of
the 500 MHz signal on alternate sweeps. To help
determine if the signal is trus or spurious (see
Figure 5-4), decrease the sweep rate or push
SAVE A with both VIEW A and VIEW B on, so a
comparison can be made,

{c) Turn IDENT off,
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AUTO RESOLN — When this pushbutton is pressed
and FREQUENCY SPAN/DIV and TIME/DIV settings are
changed, resolution bandwidth is automatically selected
by the processor to maintain a calibrated display. To
check operation, change FREQUENCY SPAN/DIV or
TIME/DIV settings; the RESOLUTION BANDWIDTH will
change. The UNCAL indicator shouid not light over the
FREQUENCY SPAN/DIV range if the TIME/DIV selector
Is in the AUTO position,

MAX SPAN — When activated, the span switches to
maximum and the analyzer sweeps the full band. When
deactivated, the Span/Div returns to its pravious setting.

ZERO SPAN -— When activated, the span shifts to
zero for a time-domain display, When deactivated, the
span returns 1o its previous setting.

FREQUENCY SPAN/DIV — As this control is
rotated, the Span/Div changes between 0 and Max, and
the dispiay indicates the change. The range of selections
depends on the frequency band (see specifications in
Section 2).

RESOLUTION BANDWIDTH — As this control is
rotated from a full counterclockwise position, the resolu-
tion bandwidth changes in decade steps from 100 Hz to
1 MHz.

REFERENCE LEVEL — With 10 ¢B/DIV VERTICAL
DISPLAY active and FINE off, the REF LEVEL readout
steps in 10 dB increments as the conirol is rotated.
When FINE is activated, the steps are 1 dB. In the 2
dB/DIV mode, the steps are 1 dB with FINE off and 0.25
dB with FINE active, When the Vertical Display factor is 4
dB/div or iess with FINE on, the analyzer switches to the
delta A mode. In the deita A mode, the REF LEVEL
readout goes to 0.00 dB, then steps in 0.25dB incre-
ments as the REFERENCE LEVEL controf is rotated.

(a) Set the MIN RF ATTEN dB control to 0 d8
and VERTICAL DISPLAY to 10 dB/DIV. Rotate
the REFERENCE LEVEL control counterclockwise
to 30 dBm, then clockwise to ~110 dBm.

(b) The REF LEVEL readout changes in 10 dB
increments.

(c} Press FINE, and change the setting of the
REFERENCE LEVEL control. The REF LEVEL
readout now steps in 1 dB increments,

(d) Press <blue-SHIFT> dB/DIV and 4 dB
with the DATA ENTRY pushbuttons, and the REF
LEVEL readout goes to 0.00 dB. Rotate the
REFERENCE LEVEL controf, The REF LEVEL
now steps in 0,25 dB increments from the 0.00
d8 reference.

(8) Return the REF LEVEL readout to
-20 dBm, and 10 dB of RF ATTENUATION is
switched in. This prevents signal compression of
any signal with an amplitude within the graticule
area.
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Figure 5-4. Using the IDENT feature to Identify a real or true
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MIN RF ATTEN dB — This controi sets the minimum
amount of RF attenuation in the signal path, regardiess
of the REFERENCE LEVEL control setting. To check
operation, set the MIN RF ATTEN dB selactor to 20 and
change the REFERENCE LEVEL control seattings, The RF
ATTENUATION readout will not go below 20 dB.

FINE — When activated, the REFERENGCE LEVEL
controf steps decrease to the Fine mode. {Refer to the
REFERENCE LEVEL check earlier in this section).



MIN NOISE/MIN DISTORTION -- This pushbutton
selects one of two methods that seiect RF attenuator
and IF gain. MIN NOISE (button illuminated) reduces the
noise level by reducing attenuation 10 dB and decreasing
IF gain 10 dB. MIN DISTORTION reduces IM distortion
due to input mixer overioad. The normal mode of opera-
tion is with minimum distortion. To observe any change,
the amount of RF ATTENUATION displayed by the crt
readout must be 10 dB higher than the MIN RF ATTEN
dB selector setting.

{(a) Set the FREQUENCY readout to 100 MHz,
FREQ SPAN/DIV to 500 kHz, REF LEVEL readout
to —20 dBm and MIN RF ATTEN dB to 0 dB. The
RF ATTENUATION readout will indicate 10 dB.

{b) Activate MIN NOISE. The noise floor will
drop approximately 10 dB, and the RF
ATTENUATION readout will change to 0 dB.

{c} Deactivate MIN NOISE,

UNCAL — This indicator lights when the display is
uncalibrated.

{a) Set the TIME/DIV control to 50 ms, deac-
tivate AUTO RESOLutioN, and set RESOLUTION
BANDWIDTH 1o 10 kHz.

{b) The UNCAL indicator should light and
remain lit until the FREQ SPAN/DIV readout is
reduced to 200 kHz or the RESOQLUTION
BANDWIDTH is increased to 100 kHz.

(c) Return TIME/DIV control to AUTO, press
AUTO RESOLutioN, and set the FREQUENCY
SPAN/DIV controi to 100 MHz.

SHIFT — These pushbuitons shift multiple-function
pushbuttons to their alternate function. The names of
most of these alternate functions are printed in blue or
green lettering next to the pushbutton. The shift mode
deactivates after the function has been performed.

DATA ENTRY pushbuttons for the shift mode are
labeled with orange lettering.

RECALL SETTINGS/STORE — When this pushbutton
is pressed, the processor lists the settings, with their
center frequency, that are stored in memory (registers
0-9). The 0 register holds the power-down settings so
they can be recaliled after power-up. Press
<blue-8HIFT> STORE to store the existing front-panel
s8tup in one of the available registers,

(a) Press <biue-SHIFT> STORE, and select
register number 1 with the DATA ENTRY push-
buttons to store the current front-panel setup,

{b) Change front-panel pushbutton and con-
trol settings.

{c) Press RECALL SETTINGS, then DATA
ENTRY 1 to recall the satup.

instrument Check Qut ~ 492A/492AP Operators

(d) The instrument front-pansl set-up returns
to that previously entered, with the exception of
the Time/Div and RF Attenuation setting.

A F — When the delta F function is activated, FRE-
QUENCY readout initializes to 0. The frequency
difference, to a desired signal or point on the display,
can be determined by tuning that point to center screen
and noting the readout. Check by measuring the
difference between calibrator harmonics, If the delta fre-
quency is funed below 0, the readout will include a minus
sign.

TUNE CF/MARKER - When this pushbutton is lit, a
Marker appears as a bright spot on the screen and the
CENTER/MARKER FREQUENCY control tunes the
Marker; the FREQUENCY readout remains constant, An
asterisk {*) between the FREQUENCY and REF LEVEL
readout indicates that the CENTER/MARKER FRE-
QUENCY control is tuning the Marker Frequency.

+STEP/-STEP — When these pushbutions are
pressed, the marker or center frequency is increased or
decreased by steps. Perform the following steps while In
the Tune CF mode,

{a) Reduce the SPAN/DIV readout to
50 MHz, sst the FREQUENCY readout to 100
MHz. Press <blue-SHIFT> STEPR ENTRY: enter
25 MHz with the DATA ENTRY pushbutions.
Press +STEP, the FREQUENCY readout will
increase to 125 MHz. Press +STEP again, and
the FREQUENCY readout will increase to 150
MHz.

(b} Push the —STEP pushbutton, The FRE-
QUENCY readout will decrease to 125 MHz, and
push —STEP again to return the FREQUENCY
readout to 100 MHz,

EXT MIXER/PEAK MENU — This dual-function push-
button selects External Mixer or when <blue-SHIFT> is
activated, PEAK MENU.,

If the spectrum analyzer is operating in the preselec-
tor bands {1.7-21 GHz), the preselsctor initiates a peak-
ing routine on any signal within the center two divisions
of the screen, In Option 01 instruments, the peak code
consists of numbers at 500 MHz intervals. The algorithm
will peak the preseiector tuning for this center frequency
setting, then store this peak setting in battery-operated
memory. If & signal is not on screen, the algorithm wil
revert to the code that was previously stored in memory;
or, i there is no setting, to the mid point of the peaking
range. After a setting for a band has been stored, you
can switch between preselector bands with the
assurance that the preselector is peaked well enough to
track the osciliator and provide reasonable sensitivity.

If the spectrum analyzer is operating in the External
Mixer mode, the peaking routine sets the external mixer
bias to peak the mixer response, If a signal is not
present, the algorithm reverts to the previous bias setting
stored in memory; or, if there is no previous setting, it
sets the bias voltage mid range. In the External Mixer
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mode the crt readout for RF ATTENUATION reads EXT.
To exit this mode, press EXT MIXEH again. The REF
LEVEL automatically goes to +30 dBm and the RF
ATTENUATION to 80 dB to protect the internal mixer
from any high-level signals at the RF INFUT.

Press <biue-SHIFT> PEAK MENU to select one of
four peaking options: KNOB, for manual operation using
the MANUAL PEAK control, STORED VALUE, INPUT, for
input via DATA ENTRY pushbuttons, and REPEAK. Only
perform the following auto-peak routine (REPEAK) with
Option 01 instruments,

{a) With the calibrator signal applied to the RF
INPUT, select a FREQUENCY of 2.0 GHz by
pressing <blue-SHIFT> FREQ 2.0 GHz with the
DATA ENTRY pushbuttons. Select a REF LEVEL
readout of —40 dBm SPAN/DIV readout of 10
kHz, and a RESOLUTION BANDWIDTH of 1 kHz.

(b} Press <blue-SHIFT> PEAK MENU, and
select iem 3 to peak the 2 GHz signal with the
MANUAL PEAK control. The message PEAKING
will appear on screen and the READY indicator
for the SINGLE SWEEP mode wil flash as the
processor runs the auto-peak routine.

(c) When compiete, the signal amplituds
should equal or exceed that obtained with manual
peaking.

{d) Change bands by pressing <biue-SHIFT>
BAND A or BANDV, then return to band 2. Auto
peak will maintain the setting stored in memory.

{e) Press EXT MIXER, and the analyzer
should shiff to the External Mixer mode (indicated
by a readout of EXT above RF ATTENUATION).

{f) If you have a voltmeter available, connect it
between the EXTERNAL MIXER port and ground,
Measure the bias voltage, If in the Auto Peak
mode, the bias should be a steady dc voltage. {if
Auto Peak has not been run for this band, the
bias voltage will read approximately mid range.)

{9) Switch to the manual peak mode by press-
ing <blue-SHIFT> PEAK MENU, item 0. The
bias voliage at the EXTERNAL MIXER port
should now vary between approximately —2.5 V
to +1.0 V as the MANUAL PEAK control is
rotated through its range.

Following is an alternate procedure,

Remote blas or peak operation can be
checked by using a Tekironix 4041 controller
connected to the spectrum analyzer with a gen-
eral purpose interface bus (GPIB) cable. Set the
GPIB ADDRESS switches on the back panel of
the spectrum analyzer to a value of 1, then enter
and run the following program.

80 Z=1! ADDRESS OF SPECTRUM
ANALYZER EQUALS 1
100 Print "ENTER VALUE

110 input A3
120 Print #1:"PEAK "A$
130 Goto 100

The program will wait uniil the value 0 to
1023 has been entered {the full range of the
bias). If you have & problem, incorporatz a SRQ
handler.

80 Z=1! ADDRESS OF SPECTRUM
ANALYZER EQUALS 1

90 On SRQ Then 140

100 Print "ENTER VALUE "

110 Input A$

120 Print #1:"PEAK"AS

130 Goto 100

140 Poll A,B;1

150 Print "SRQ "B

160 Return

{h) Enter the value 0, then 1023. With a voltm-
efer, measure the mixer bias for each value at
the EXTERNAL MIXER port. The bias should
equal the two extremes of the bias range (+1 to
~2.5 V). Turn off the EXT MIXER.

Enter AUTG instead of & number. The spec-
trum analyzer will run an auto peak routine, and
the word PEAKING will appear on screen during
the routine.

RESET TO LOCAL — The RESET TO LOCAL push-
button is lighted when the spectrum analyzer is under
control of the GPIB controlier. While under remote con-
trol, the other front-panel controls are not active, but
indicators will still reflect the current state of all front-
pane! functions, except Time/Div, Peak/Average and RF
Attenuation,

This pushbutton is not lighted when the spectrum
analyzer is under local operator control. While under
local control, the spectrum analyzer does not execute
GPIB messages that would conflict with front-panel con-
trois or change the waveforms in digital storage.

When the pushbution is pressed, local control is
restored to the operator unless the controller prevents
this with the locai Jockout message. Programmable func-
ticns do not change when swiiching from remote to local
control, except as necessary to match the seftings of
froni-panel controls for TIME/DIV, MIN RF ATTEN ¢B,
PEAKING, and PEAK/AVERAGE.

The internal microcomputer flashes the instrument
and front-panel firmware version numbers and the GPIB
address on the crt when the pushbution is pressed. The
microcomputer also updates the GPIB primary address if
the GPiB ADDRESS switches have been changed.

For another function of this pushbution when in the
taik-only mode, refer 10 Talk-Only/Listen-Only Operation
in Section 6 of this manual,
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GPiB Function Readout — A single character
appears in the lower crt readout when the spectrum
analyzer is talking (T), listening (1.}, or requesting service
{8). Two characters will appear in this location if the
spectrum analyzer is talking or listening and also
requesting service, or is in the talk/listen mode,

Blue-SHIFT Functions — Press blue-SHIFT to
change the pushbuttons that have more than one func-
tion. Some functions require a parameter or command
to be entered that includes numerical data. This data is
entered with the DATA ENTRY pushbuttons.

(a) Bet the FREQ SPAN/DIV readout to
80 kHz and turn AUTO RESOLutioN on. Set the
FREQUENCY readout to 2.0 GHz by pressing
<blue-SHIFT> FREQ 2 GHz with the DATA
ENTRY pushbuttons. This sets the FREQUENCY
to 2.000 GHz. (The number of digits is a function
of the span/div that was previously entered.)

{b} Enter frequencies of 200 MHz and 200
kHz by repeating the procedure in step a. The
FREQUENCY readout will be set to the figures
entered with the DATA ENTRY pushbuttons.

{c) With the DATA ENTRY pushbuttons, set

the SPAN/DIV readout to any desired setting. The

- 8PAN/DIV readout will be set to the figures
entered with the DATA ENTRY pushbuttons.

{d} Enter a reference level with the DATA
ENTRY pushbuttons. The REF LEVEL readout will
be set to the figures entered with the DATA
ENTRY pushbutions.

{e) Enter a desired vertical display factor with
the DATA ENTRY pushbuttons. The VERTICAL
DISPLAY readout will be set to the figures
antered with the DATA ENTRY pushbuttons.

STORE DiSPlay - Press <blue-SHIFT> STORE
DISP, the register number where you want to store the
display, and the display you want stored (A or B).

RECALL — Press <blue-SHIFT> RECALL, the
register number from the displayed menu, and the part of
digital storage (A or B) where you want to have the
recalled waveform piaced.

if A is selected, SAVE A is automatically activated to
prevent an overwrite. VIEW A must be on to observe the
recalled waveform and VIEW B must be off to see the
readout that applies 1o the recalled waveform. If VIEW B
and VIEW A are on, both the racalled waveform in A and
the current waveform in B will be dispiayed. Readout will
apply to the current B waveform.

if B is selected. the next sweep will overwrite the
display unless SINGLE SWEEP was activated before
selecling B; a message will appear on the screen as a
reminder of this. VIEW B must be on to observe the
recalled waveform and its readout. Remember to deac-
tivate SINGLE S8WEEP when leaving this recalled mode.

Instrument Check Out -~ 492A/402AP Operators

{a) Establish a display on the screen. Press
<blue-SHIFT> STORE DISPlay, the memory
register number (0-8) io place the display, and
the display (A or B) you wish stored.

{b) Change the characteristics of the current
display with either REFERENCE LEVEL or FRE-
QUENCY SPAN/DIV control.

{c) Press <blue-SHIFT> RECALL, the regis-
ter number where the display was stored (note
the center fraquency listing of the stored displays
in each register), then VIEW A s0 the recalied
waveform is placed in the A part of digital
storage,

{d) If VIEW A is on and VIEW B off, the
recalled display with its readout will now become
the A display. SAVE A will activate to prevent
overwrite. |f VIEW A and VIEW B are on, both the
recalied display and the current B display will be
on screen. Since the most current display is the
B waveform, the readout will show the parame-
ters for the B display. Switch VIEW B off to see
the readout applicable to the recalied A
waveform.

{e) Recall a stored display into the B section
by repeating the process in step d. Before start-
ing the process, press SINGLE SWEEP so the
recalled waveform will not be overwritten by the
next sweep; a message will appear when you
select the B section to remind you of this.)
Remember to deactivate SINGLE SWEEP when
returning to normal operation.

NOTE

If an attempt is made to recall a display from
an empty location, error message NVRAM
CHECKSUM ERROR will be issued.

MKR OFF — Press <blue-SHIFT> MKR OFF to turn
off the markers.

MKR — CENTER -— Press <blue-SHIFT> MKR —
CENTER to bring a marker signal to center screen,

(&) Set the REF LEVEL readout to —20 dBm,
FREQUENCY readout to 100 MHz. Set FREQ
SPAN/DIV to 200 kHz, and VERTICAL DISPLAY
to 10 dB/DtV; set RESOLUTION BANDWIDTH to
100 kHz.

{b) Tune the signal off center, activate TUNE
MKR. Tune the Marker to the top of the signal
and press <blue-SHIFT> MKR — CENTER. The
signal should move to center screen.
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BAND A/BAND V' — These <blue-SHIFTed> push-
buttons shift the frequency range up or down from the
current band. Press one and then the other and the fre-
quency bands will change accordingly. If the frequency is
selected from the DATA ENTRY pushbuttons, the spec-
trum analyzer automatically selects the appropriate fre-
quency range.

READOUT -— Press <blue-SHIFT> READOUT to
turn off the ort readout of the markers, REF LEVEL,
FREQUENCY, SPAN/DIV, VERTICAL DISPLAY, RF
ATTENUATION, FREQ RANGE, RESOLUTION
BANDWIDTH, and VIDEOD FILTERS. Press <blue-
BHIFT> READOUT to reactivate the readout on the
display.

FREQ START STOP — Activating <biue-SHIFT>
FREQ START STOP aliows you to enter a start and stop
frequency within the selected band with the DATA
ENTRY pushbuttons.

(8} Enter a start frequency of FREQ 90 MHz
with the DATA ENTRY pushbuttons. Enter stop
frequency 210 MHz.

(b} The signals at the 1st and Sth graticule
ling shouid be 100 MHz apart, Set the VERTICAL
DISPLAY to 10 dB/DIV, and observe that the
SPAN/DIV readout is 12 MHz.

STEP ENTRY —- Activate <blye-SHIFT> STEP
ENTRY to increase the frequency setting a desired
ameount, Perform the following steps while in the Tune
Marker mode,

Press <blue-SHIFT> STEP ENTRY and enter a step
frequency of 10 MHz. Activate +STEP and note that the
MARKER FREQUENCY readout is 1680 MHz., Push
~STEP to return the FREQUENCY setting to 150 MHz.
Turn off the marker by pressing <blue-SHIFT> MKR
OFF,

BASELINE CLIP — Press <blue-SHIFT> BASELINE
CLIP to ¢lip {blank) the baseline of the display up to
about one graticule division.

RESET — Press <blue-SHIFT> RESET to return the
instrument to the original power-up state.

REF LEVEL UNITS — Disconnect the calibrator sig-
nal from the RF INPUT, and change the REF | EVEL
readout to 0 dBm. Press <blue-SHIFT> REF LEVEL
UNITS, Select item 1, and note the REF LEVEL readout
change to —13dBV. Select itern 2, and note the REF
LEVEL readout change to 47 dBmV, Select item 3, and
note the REF LEVEL readout change to 107 dBuV. Press
0 to return the readout to 0 dBm. Reconnect the calibra-
tor signal to the RF INPUT,

Green-SHIFT Functions — Press green-SHIFT to
change the pushbuttons that have more than one func-
tion. Some functions require a parameter or command
to be entered that inciudes numerical data. This data is
entsred with the DATA ENTRY pushbuitons. Most
green-shitted functions are marker related.
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Markers — The markers provide direct readout of
frequency and amplitude Information of any peint along
any displayed trace or relative (delta frequency) and
amplitude information between any two points along any
displayed trace or traces (in delta only). in the delta
mode, only the difference in frequency and amplitude will
be dispiayed. Two independent marker frequencies and
amplitudes cannot be displayed at the same time.

With the FREQUENCY readout at 100 MHz, a REF
LEVEL readout of —10 dBm, and a FREQ SPAN/DIV of
5 MHz, press TUNE CF/MARKER. A bright dot, the
marker, appears on screen, as well as a second fine of
readout with an asterisk between the REF LEVEL and
FREQUENCY readout. Turn the CENTER/MARKER FRE-
QUENCY knob, and note that the marker tunes.

Press TUNE CF/MARKER again, the indicator button
will nat be tit but the marker remains on screen. When
the CENTER/MARKER FREQUENCY knob is rotated
now, the marker does not move, but both the Center Fre-
quency and the Marker Frequency change. Also, the
asterisk has now moved {o the first readout Une to indi-
cate that the center frequency is being tuned.

Return the FREQUENCY readout to 100 MHz, and
press TUNE CF/MARKER to activate the marker.

PEAK FIND « Press <green-SHIFT> PEAK FIND to
move the marker to the top of the signal,

A MKR, 1-MKR—2, MKR START STOP, MKR —
REF LEVEL, ASSIGN 1, ASSIGN 2 — Press <green-
SHIFT> A MKR to activate a second marker at the posi-
tion of the single marker on the trace. Parentheses will
be added to the second line readout,

(a) Rotate the CENTER/MARKER FRE-
QUENCY control; two markers will be on screen,
Set the delta marker readout to 5 MHz.

{b) Press <green-SHIFT> 1~MKR—2. The
left marker is now brighter as an indication that it
is being tuned. Tune the marker until the readout
shows —10 MHz, which is the difference in fre-
quency between the two markers (the delta
marker frequency).

() Press <green-SHIFT> MKR START
STOP. The markers now appear at the left and
right edge of the screen. The waveform will be
"zoomed in”,

{d} Press <green-SHIFT> 4 MKR again,
there will be just a single marker now, and the
parentheses around the second line of readout
will disappear,

{e) Press <green-SHIFT> PEAK FIND, then
<blue-SHIFT> MKR—CENTER., The signal is
now at center screen.

{f) Press <green-SHIFT> MKR—REE LEVEL,
the signal and the marker will now be a the top of
the screen,



(g} Reduce the FREQ SPAN/DIV readout to
500 kHz, and set the RESOLUTION BANDWIDTH
to 1 MHz,

(h) Press MARKER MENU. Nine menu items
are displayed. Press 7, and you will be prompted
to enter the bandwidth number. Enter 10 +dB
with the DATA ENTRY pushbuttons, press
<green-SHIFT> BANDWIDTH MODE, and
observe that the Delta MKRs have moved down
10 dB trom the top of the signal. Delta frequency
is a little over 1 MHz wide. Press <green-
SHIFT> BANDWIDTH MODE again to turn it off,

(i) Press <blue-SHIFT> MKR OFF, and using
the DATA ENTRY pushbuttons, set the FRE-
QUENCY readout to 200 MHz and the FREQ
SPAN/DIV  readout to 25 MHz. Set the
Peak/Average cursor to the bottom of the screen.
Press TUNE CF/MKR.

() Press <green-SHIFT> PEAK FIND. The
marker will now be positionad on the 100 MHz
callbrator signal (the left-most tall signal of the
three signals on screen).

(k) Press MARKER MENLU. Nine menu items
are displayed. Press 6 and the Assign Menu is
displayed with seven menu items. Press 3 and
note that both ASSIGN pushbuttons light. Press
<green-SHIFT> ASSIGN 1 to assign the Next
Lower Peak function,

() Press MARKER MENU again. Press 6 to
get the Assign Menu. Press 2. Press <green-
SHIFT> ASSIGN 2 to assign the Next Higher
Peak function,

(m) Press <green-SHIFT> ASSIGN 2. The
marker will move to the 300 MHz calibrator har-
monic. Press the <green-SHIFT> ASSIGN 2
pushbutton one more time; the marker will move
to the 200 MHz calibrator harmonic. Press
<green-SHIFT> ASSIGN 1 twice to return the
marker to the original 100 MHz signal. Press
TUNE CF/MKR to turn the marker off,

SIGNAL TRACK -~ Press the <green-SHiFT> SIG-
NAL TRACK sequence to keep a drifting signal on
sgreen,

(a) Set the REF LEVEL readout to —20 dBm,
the FREQUENCY readout to 100.000 MHz. the
SPAN/DIV readout to 5 kHz. Push the VERTICAL
DISPLAY 10 dB/DIV pushbutton, and the RESO-
LUTION BANDWIDTH to 1 kHz. The signal
should be on screen.

(b) Press the <green-SHIFT> SIGNAL
TRACK sequence. The TUNE MKR lights and the
signal will be moved back to center screen. Sig-
nal Track will be indicated in the marker readout
on the crt.

Instrument Check Out — 492A/492AP Operators

{¢) To deactivate the function, press <green-
SHIFT> SIGNAL TRACK again.

2. Check Gain Variation Between Resolution
Bandwidths

(less than 0.4 dB with respect to the 1 MHz filier and
less than 0.8 dB between any two filters)

a. Calibrate the Center/Marker Frequency, Reference
Level, and Bandwidth as described earlier in this section.

b. Set the FREQUENCY readout to 100 MHz by
pressing <blue-SHIFT> FREQ 1 0 0 MHz with the DATA
ENTRY pushbuttons. Set the FREQUENCY SPAN/DIV
controt to 1 MHz, the RESOLUTION BANDWIDTH to
1 MHz, the REFERENCE LEVEL control to -20dBm,
TIME/DIV to AUTO, and activate AUTO RESOLutioN,

¢, Apply 100 MHz markers from the CAL OUT con-
nector to the RF INPUT. Set the Vertical Display factor to
1 dB/DIV by pressing <blue-SHIFT> dB/DIV 1 dB, and
set the RESOLUTION BANDWIDTH readout to 1 MHz.

d. Verify that the amplitude of the 100 MHz signal is
at the top graticule line. If not, repeat the front-panel cali-
bration procedure by pressing <blue-SHIFT> CAL.

e. Change the REF LEVEL readout to ~19 dBm,
RESCLUTION to 1 MHz and activate SAVE A. This is the
reference for checking the other filters.

f. Change the RESOLUTION BANDWIDTH and FRE-
QUENCY SPAN/DIV controls to 100 kHz.

g. Check the amplitude of the 100 MHz signal. It
should be within 0.4 dB of the 1 MHz reference esta-
blished in part e,

h. Set the RESOLUTION BANDWIDTH control to
each of the remaining positions and the FREQ SPAN/DIV
readout for a readable display. The amplitude accuracy
and frequency can now be checked with respect to the
1 MHz reference and between any two filters. Reference
fevel error should not exceed 0.4 dB from the reference
and 0.8 dB betwseen any filter.

I Turn SAVE A off.

3. Check Span Accuracy and Linearity

Span accuracy is the displacement error of calibrator
markers from the center reference over x4 major divi-
sions of span. Linearity accuracy is determined by the
displacement of calibrator frequency markers from their
specified positions over the center sight divisions of the
display area, using the 1st graticule line as the reference.

a Set the FREQUENCY readout to 500 MMz, the
FREQUENCY SPAN/DIV control to 100 MHz, the REF
LEVEL readout to —20 dBm, and activate AUTO RESO-
LutioN. Change the VERTICAL DISPLAY to 10 dB/DIv,
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b. Span is accurate when the 100 MHz markers are
within 5% of their reference graticule line over the center
alght divisions. (It may be sasier to observe the markers
with DIGITAL STORAGE off.)

¢. Tune CENTER/MARKER FREQUENCY to align one
of the markers at the 1st graticule line from the left edge.

d. Linearity is accurate when the displacement of
successive markers, over the center eight divisions, does
not exceed 5% of 100 MHz (the FREQ SPAN/DIV setting)
or {.2 division,

4. Check Resolution Bandwidth and Shape Factor

{bandwidth is within 20% of the selected 1 MHz to 100
Hz range, in decade steps to 100 Hz; shape factor is
7.5:1 or less)

a. With the Calibrator output applied to the RF INPUT
and the FREQUENCY readout at 100 MHz, set the
REFERENCE LEVEL control to ~20 dBm. the FREQ
SPAN/DIV  control to 500 kHg, RESOLUTION
BANDWIDTH to 1 MHz, TIME/DIV at AUTO, VERTICAL
DISPLAY to 2 dB/DIV, and activate MIN NOISE.

b. Measure the 6 dB down bandwidth {see Figure
5-5A). Bandwidth shouid equal 1 MHz, +200 kHz.

c. Change VERTICAL DISPLAY to 10 dB/DIV, and
measure the 60 dB down bandwidth (see Figure 5-5B).

d. Caiculaie the shape factor as the ratio of
~60 dB/—-6 dB bandwidths (see Figure 5-5}). Shape factor
should equal 7.5:1 or less,

e. Change the RESOLUTION BANDWIDTH setting to
100 kHz and the FREQ SPAN/DIV to 100 kiz.

f. Check the resclution bandwidth and shape factor of
the 100 kHz filter by repeating the above process.

g. Repeat the process to check the resolution
bandwidth and shape factor for the 10 kHz, 1 kHz, and
100 Hz filters. Shape factor should equal 7.5:1 for all.

5. Check Reference Level Gain and RF Attenuator
Steps

a. With the Calibrator signal applied to the RF INPUT
and the FREQUENCY readout set to 100 MH2z, set the
FREQ SPAN/DIV and RESOLUTION BANDWIDTH con-
trols to 100 kHz, Set VERTICAL DISPLAY to 10 dB/DivV,
REF LEVEL readout to —20dBm, and activate MIN
NOISE and NARROW VIDEO FILTER.

b. To check the attenuator, increase REF LEVEL
readout to +40 dBm; the signal peak will decrease 1
major division per 10 dB step of the RF ATTENUATION.

c. Set FREQUENCY readout to 200 MHz and the
REFERENCE LEVEL control to —20 dBm.
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Figure 5-5, Displays that illustrate how bandwidth and shape
tactor are determined.

d. Increase the MIN RF ATTEN dB to 80 dB: the
noise level will increase 1 division for each 10 dB steg,

e. To check IF gain steps, switch REFERENCE
LEVEL control between —20 dBm and +40 dBm. The
noise level will decrease 1 division per step,

f. Activate FINE; then, check that the trace rises
1 dB/step of the reference level as it is changed to
+30 dBm.

g. Switch FINE off, and reduce MIN RF ATTEN set-
ting to Q.



h. Switch MIN NOISE off: the noise floor will rise
about 1 division as the RF ATTENUATION increases
10 dB. REF LEVEL readout should not change.

1. Change REF LEVEL to —80 dBm, and switch VERT-
ICAL DISPLAY to 2 dB/DIV. Adiust REF LEVEL so the
signal level is near the top graticule line,

j. Change the REFERENCE LEVEL control; the signal
amplitude will change in 1 dB increments (0.5 div).

k. Set VERTICAL DISPLAY readout to 1 dB/DIV with
the <blue-SHIFT> dB/DIV 1 dB with the DATA ENTRY
pushbuttons,

. Change the REFERENCE LEVEL control positions;
the REF LEVEL readout will change in 1 dB steps, and
the display in 1 division steps.

m. Activate FINE (Deita A mode). The REF LEVEL
now reads 0.00 dB, which denotes the Delta A mode.

n. Change the REFERENCE LEVEL control positions;
the REF LEVEL readout will change in + or — 0.25 dB
incremsnts.

o. Deactivate FINE. Change the VERTICAL DISPLAY
to 10 dB/DIV and the REF LEVEL readout to —20 dBm.

Instrument Check Out — 492A/492AP Operators

6. Check Sensitivity (refer to Table 5-1)

NOTE

Sensitivity is specified according to the input
mixer average noise level. The calibrator
signal is the reference used to calibrate the
display.

a, Remove the calibrator signal from the RF INPUT.
Set VERTICAL DISPLAY to 10 dB/DIV, REF LEVEL
readout to —30 dBm, FREQ SPAN/DIV readout to 5 MHz,
the RESOLUTION BANDWIDTH control to 1 MHz, the
TIME/DIV  control at 1 second. Adjust  the
PEAK/AVERAGE cursor so It is off the top of the screan,
and activate the WIDE VIDEQO FILTER.

b. The noise floor (level) should be at least —80 dBm
(as indicated in Table 5-1) or five divisions down from the
REF LEVEL readout of ~30 dBm.

¢. Change the REFERENCE LEVEL control to
—40 dBm, the FREQUENCY SPAN/DIV control to 1 MHz,
and the RESOLUTION BANDWIDTH control to 100 KHz.

Table 5-1
SENSITIVITY (OPTION 01 INSTRUMENT)

Equivalent Input Noise (dBm) versus Resolution Bandwidth

Band Freguency 1 MHz 100 kHz 10 kHz 1 kHz 100 Hz
Bands 1-3 50 kHz-7.1 GHz ~80 -90 =100 -110 ~-118
Band 4 5.4-12.0 GHz -85 -75 —85 -85 -103
Band 5 15.0-21.0 GHz —55 -84 =75 —85 -93
Band 6° 18.0-26.5 GHz -70 —80 —90 -100 —108
Band 7° 26.5-40.0 GHz -65 -75 —85 -95 -103
Band 8° 33-60 GHz ~65 ~75 -85 ~95 ~103
Band 9° 50-90 GHz Typically —95 dBm for 1 kHz resolution bandwidth at 50 GHz, degrading to
-85 dBm at 90 GHz

Band 10° 75140 GHz Typically —~90dBm for 1 kHz bandwidth at 75 GHz, degrading to ~75 dBm
at 140 GHz

Band 11° 110-220 GHz Typically —80dBm for 1 kHz bandwidth at 110 GHz, degrading to —65 dBm
at 220 GHz

Band 12° 170-325 GHz External mixer dependent

aTektronIx High Performance Wavegulde Mixers,

d. The noise floor should be at least ~90 dBm (refer
to Table 5-1).

6. Change the REFERENCE LEVEL conirol to
—60 dBm, the FREQUENCY SPAN/DIV to 10 kHz, the

TIME/DIV control to AUTO and the RESOLUTION
BANDWIDTH control to 1 kHz.

f. Check that the average noise level for the 1 kHz
resolution bandwidth is as listed in Table 5-1.

g. Change REFERENGCE LEVEL control to -70 dBm,
the FREQUENCY SPAN/DIV control to 200 Hz, and
RESQOLUTION BANDWIDTH control to 100 HZ.

5-13



instrument Check Out — 452A/482AP Operators

h. Check that the noise leve! for the 100 Mz resolution
bandwidth is as listed in Table 5-1.

i. Repeat this procedure for the remaining coaxial
input frequency range (0-21 GHz). If desired, the
waveguide band sensitivity can be checked against the
figures listed in Table 5-1, The 50 GHz to 140 GHz
numbers are typical and should not be used as a perfor-
mance requirement,

NOTE

Table 5-1 shows the equivalent maximum
input noise (average noise) for each resolu-
tion bandwidth with internal mixer and Tek-
tronix High Performance Waveguide Mixers.

7. Check Residual FM

{within 7 kHz over 20 ms, with FREQ SPAN/DIV readout
greater then 200 kHz, and within 12 Hz, over 20 ms, with
FREQ SPAN/DIV readout of 200 kHz or less)

a. With the calibrator signal applied to the RF INPUT,
set the FREQUENCY readout to 100 MHz, the FREQ
SPAN/DIV readout to 1 MHz, the RESOLUTION
BANDWIDTH control to 100 kHz, VERTICAL DISPLAY to
2 dB/DIV, and the REFERENCE LEVEL readout to —23
dBm.

b. Press <blue-SHIFT> 10 dB/DIV. A message will
appear on the screen to indicate that the st LO syn-
thesis and phase iock are disabled. This is normal. H Is
now possible to switch the FREQUENCY SPAN/DIV con-
trol to narrower spans with the 1st LO phase lock dis-
abled.

¢. Decrease the FREQUENCY SPAN/DIV and RESO-
LUTION BANDWIDTH settings to 10 kHz. Keep the
100 MHz calibrator signal centered on the screen with
the CENTER/MARKER FREQUENCY control.

d. Switch the VERTICAL DISPLAY to LIN. Position
the signal so the slope (horizontal versus vertical excur-
sion) of the response can be determined (see Figure 5-
6A). it may help to determine slope ty using SINGLE
SWEEP and SAVE A to freeze the display at a con-
venient point on the graticule for measurement.

e. If SINGLE SWEEP and SAVE A where used in part
d, deactivate SAVE A and SINGLE SWEEP. Push ZERO
SPAN, set the TIME/DIV setting to 20 ms, and adjust the
CENTER/MARKER FREQUENCY controf to position the
dispiay near center screen as shown in Figure 5-68. Use
SINGLE SWEEP and SAVE A to freeze the display for
8ase in measuring the FM {frequency modutation). The
peak-to-peak amplitude of the display per any horlzontal
division, scaled to the vertical defiections according to
the slope estimated In part d, is the residual FM, Resi-
dual FM must not exceed 7 kHz for 20 ms {1 division}.
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Figure 5-6. Typical display showing how to determine residual
FM.

f. Press <blue-SHIFT> 10 dB/DIV to re-anable the
phase lock, and set the FREQUENCY readout to
100 MHz, Switch the TIME/DIV setting to AUTO, and
reduce the FREQUENCY SPAN/DIV to 200 Hz and
RESOLUTION BANDWIDTH settings to 100 Hz.

g. Adjust the CENTER/MARKER FREQUENCY con-
trol to position the signal so its slope can be determined.
It will be easier if you use SINGLE SWEEP and SAVE A
to freeze the display at a convenient position on the gra-
ticufe.



h. Deactivate SAVE A and SINGLE SWEEP, and
switch the TIME/DIV control to 20 ms. Activate ZERO
SPAN, and position the display near center screen so the
vertical excursions per horizontal division (20 ms) can be
measured, Residual FM must not exceed 12 Hz.

8. Check Frequency Drift or Stability

{50 Hz or less per minute of sweep time, when the FREQ
SPAN/DIV is 200 kHz or less, after 1 hour of warmup,
and within a stable ambient temperature)

a. With the Calibrator signal applied to the RF INPUT,
set the FREQUENGY readout to 100 MHz, the TIME/DIV
controt to AUTO, the FREQUENCY SPAN/DIV control to
200 Hz, the RESOLUTION BANDWIDTH control to 100
HZ, VERTICAL DISPLAY to 2 dB/DIV, and the REFER-
ENCE LEVEL contro! to —23 dBm, Switch VIEW A and
VIEW B on.

b. Adjust the CENTER/MARKER EREQUENCY con-
trol so one side of the signal intersects the sixth division
graticule line from the left edge. Press SINGLE SWEEP,
and activate SAVE A to save the display.

. Select the NARROW VIDEO FILTER, and press
SINGLE SWEEP again to start the sweep. The sweep will
now run at a 10 s/div rate.

d. Note the frequency difference between the two

displays at the sixth graticule line, Labe! this differenc
delta f.

ar

€. Check that the frequency drift rate in Hz/minute =
300 x Af/(250 + Af). Drift rate must not exceed
50 Hz/minute.

9. GPIB Verification Program

The Service Manuai, Volume 1, contains a GPIB
verification program. If you wish to check the operation
of the GPIB interface, request the program from service
personnel.

Instrument Check Qut -~ 492A/492AP Operators
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'OPERATION

This section describes the normal operating features
of the spectrum analyzer. Many instrument features and
operating modes are described, and examples are
included to show some typical applications.

INSTRUMENT OPERATING
FEATURES

Firmware Version and Error Message Readout

Refer to Section 5 for information.

<rt Light Filters

Two light filters, amber and grey, are supplied as
standard accessories to the spectrum analyzer. Select
the filter that best suits the surrounding light conditions,
light reflections, and your viewing needs. To install the
filter, pull the top of the plastic mask out and piace the
fiter behind it. Remove the light filter when taking dispiay
photographs.

Intensity Leve! and Beam Alignment

Operate the instrument with the intensity level no
higher than that required to clearly see the display. Trace
alignment and beam focus are internal adjustments that
must be performed by qualified service personnsl,

The required intensity level for some displays may be
high enough to produce a bright and flared baseline. This
bright baseline can be eliminated (clipped) with the
<blue-SHIFT> BASELINE CLIP pushbutton sequence.
<Blue-SHIFT> BASELINE CLIP is useful when photo-
graphing displays, and it also allows the lower readout
characters to be more easily viewed. When the markers
are turned on, set the fniensity below the level where dot
"blooming" or defocusing occurs.

Signal Application

Signal frequencies to 21 GHz can be applied through
a short, high-quality, 50 {1 coaxial cable to the RF INPUT
connector. These signals pass through an internal RE
attenuator to the 1st mixer. When Option 01 is installed,
the instrument automatically selects either a iow-pass
fiter or tuned presslector (depending on {frequency
range) betwesn the RF attenuator and the 1st mixer.

An exiernal mixer can be used (not applicable to
instruments with Option 07 or Option 08 installed) by
connecting it through the diplexer (optional accessory) to
the EXTERNAL MIXER port. Signals from the external
mixer by-pass the internal RF attenuator, preselector,
and 1st mixer. External mixers above 21 GHz, and their
applications, are described in detail later in this section.

RF INPUT Connector

The nominal input impedance of the coaxial RF
INPUT is 80 02, and 75 £ on the optional 75 0 INPUT
{Option 07). Because cabie losses can be significant at
microwave frequencies, it is important to keep the cables
as short as possible. Impedance mismatch between the
signal source and the RF INPUT will produce reflections
that degrade fiatness, frequency response, and sensi-
tivity and may increase spurious responses, Impedance
mismatch can be caused by poer cennactions, incorrect
signal source impedance, and iong or low-quality coaxial
cable. When optimum fatness or frequency response is
desired and signal strength is adequate, set the MIN RF
ATTEN dB control to 10 dB or more, The addition of the
attenuator helps minimize reflections to improve the input
characteristics.

The front end of the spectrum analyzer is
specified at +30 dBm maximum. It is possi-
ble to set the reference level to +40 dBm
with MIN NQISE activated. If the signal jevel
is increased for a full-screen display, the
input level will exceed the power rating of
the attenuator. Do not apply any dc potential
to the RF INPUT. Use a dc block if a signal
is riding on any dc potential. For dc biock
ordering information, see the Optional Aces-
sories in the Service Manual, Volume 2, or
contact your local Tektronix Field Office or
representative,

Spurious responses can be minimized if the signal
ampflitude is kept within the graticule window. A recom-
mended procedure is to select a reference level setting
that limits stronger signals to the graticule window.

High-feve! signals can cause compression: if exces.
sive (above +30 dBm or +20 dBm when MiN NOISE is
on), the 1st mixer may be destroyed. Signals above +30
dBm must be reduced by external attenuators. Ensure
that the frequency range of any external attenuator is
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adequate for the input signal.

Line impedance stablizing networks, used for con-
ducting EMI/RF measurements, will often have several
volts of 80 Hz signal at the output, To protect the input
mixer, use a dc block (refer to the Service Manual,
Volume 2, or your local Tektronix Fieid Office or
representative for ordering information). It is important to
be sure that all equipment being tested has power
apphed through the line stabilizing networks before any
RF signal is connected to the spectrum analyzer input.

If your instrument has Option 01 installed, refer to the
Option 01 information in Section 7 of this manual for
additional information,

Connecting to a 76 0 Source — Signals from a 75
f1 source, at the lower frequencies (1 MHz to 1 GHz),
can be applied diractly to the 75 Q INPUT if Option 07 is
installed or to the RF INPUT by using a 75 0-to-50 0
minimum loss attenuator (refer to the Tektronix catalog
or your locai field office or representative for ordering
information).

Sensitivity and power levels are often rated in dBm
(dB with reference to 1 mW regardiess of impedance},
Sensitivity and power iaveis for 75 0 systems are usu-
ally rated in dBmV (dB with reference to 1 mV across 75
{1). A circuit diagram of a suitable matching pad for this
purpose is shown in Figure 6-1. Figure 6-2 shows the
relationship between 50 0 and 75 £ units with matching
attenuators included. The conversion to alternate refer-
ence level units is listed below for 75 0 and is shown in
Table 6-1 for 50 .

1. dBmV (75 Q) = dBm (50 1) +54.47 dB:
e.g. 80 dBm (50 0) + 54.47 dB = ~5.5 dBmV (75 Q).
2. dBm (75 Q) = dBm (50 Q) +5.72 dB:

©.g. ~60 dBm (50 0) + 5.72 dB = ~54.3 dBm (75 Q).

047 43.30

o o g(-——Jv\/\,—o—OO———-«

750 § RL

86.75 504

Lo o

AN

oo o

1268-8

Figure 6-1. Clrcult ofa 75 to 50 0o matching pad {ac coupled).

Table §-1
50 1 SYSTEM REFERENCE LEVEL
CONVERSION

To dBm damy dB.Y
From
dBm 0 +47 +107
dBmv —47 ) ~80
dBuy ~107 +50 0

Amplitude Conversion — A conversion chart, as

shown in Figure 8-3, can be used to convert input signal
ievels of voltage or power to dBm, dBV, dBmV, and dB.

(3) [21 [1}
dBuV dBm  dBmnV
{50 1) (75 0} (75 1)

+87 +35.8

-24.3
+67 +15.5
—~44. 3
+47 -5.5
—~64.3
+27 —28.5
~B84.3
+7 =~ — ~45.5
o =1013
~107 =52
160 80 —60 ~A0 -0
dBm {50 1} 1268-9

Figure 6-2. Graph Hiustrating the relationship betwaen dBm,
dBmV, and dBrV {maiching attenuator included where neces-

sary).
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Figure §-3. Volts-dBm-Watts conversion chart for 50 0 impedance,

Resolution Bandwidth,
Sweep Time

Frequency Span, and

Resolution is the ability of the spectrum analyzer to
display discrete frequency components within a fre-
quency span. This ability is a function of the instrument
bandwidth, sweep time, frequency span, and incidental
FM. Frequency span and sweep time are nermally
selected so the resolution bandwidth for a particular con-
tinuous wave (cw) signal is minimum. Bandwidth also has
an effect on the noise level. As the bandwidth decreases,
the signal-to-noise ratio, or sensitivity, increases so max-
imum sensitivity is attained with the narrow resolution
bandwidths.

As the spectrum analyzer sweep rate is increased, a
critical rate is reached where both sensitivity and resolu-
tion are degraded. Therefore, sweep time for a calibrated
dispiay is dependent on the resolution bandwidth and
frequency span,

In MAX SPAN, the display represents the fulf fre-
guency range of the selected band. The frequency
readout on the crt is indicated on the display by a fre-
quency dot it markers are off or by the primary marker if
markers are turned on. This frequency point will shift to
center screen when the FREQ SPAN/DIV is reduced to
some setting other than MAX. The frequency
span/division setting depends on the particular measure-
ment application. Wide spans are usually used to monitor
a trequency spectrum tor spurious signals, or check har-
monic content, When wide spans are used for non-digital
store displays, the sweep rate is usually set for minimum
ficker, which requires wider resolution bandwidths to

maintain a calibrated display. Narrow spans are used to

i 3 aehims sl wmir ]
analyze the characteristics about or near a particuiar sig-

nal, such as modulation side bands, bandwidth, or power
line related distortion. Slow sweep rates are required
when using narrow spans and high resoiution to observe
signai phenomena,

The spectrum analyzer will select the sweep rate and
resolution bandwidth so the display remains calibrated
for the selected frequency span/division, if TIME/DIV is
in the AUTO position and AUTO RESOLN is on. AUTO
RESOLN optimizes bandwidth for the selected FREQ
SPAN/DIV and TIME/DIV settings uniess either is outside
the range of calibration. When this occurs, UNCAL lights
and a > symbol prefixes the REF LEVEL readout on the
crt display.

To analyze pulsed signals, a wider bandwidth than
that provided by the automatic feature is usualhy
required. Set RESOLUTION BANDWIDTH to approxi-
mately 1/10 the side iobe frequency width or the recipro-
cal of the pulse width, if known, in order to ensure ade-
quate bandwidth. The resolution bandwidth is usually set
for optimum main lobe detail after the sweep rate has
been selectad.

Using the HELP Feature

When there is a question about the function of any
front-panel pushbutton or control, press HELP then press
the pushbuiton or turn the control in question. A mes-
sage displayad on the crt describes the function. The
functions of all of the blue-labeled and green-labeled
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pushbuttons can be called up without pushing the entire
pushbutton-sequence each time; just push the appropri-
ate SHIFT pushbutton, push HELP, then push all of the
pushbuttons as desired. An example of this is <blue-
SHIFT> HELP PLOT then REF LEVEL then READOUT
and so on,

HELP will also provide explanations for the functions
available from the marker menu. For detalled instruc-
tions, see Marker Menu and Assign Menu under Using
the Markers Feature later in this section.

HELP is also useful in error detection (see Error
Detaction iater in this section).

Using the MANUAL PEAK Control or Automatic
Peaking

The MANUAL PEAK control sets the bias voltage out
the EXTERNAL MIXER port or the internal prasslector (in
instruments with Option 01 installed) tracking for the 1.7
to 21 GHz bands. It is adjustsd for maximum signa!
ampiitude or optimum conversion.

it REPEAK is activated from <blue-SHIFT> PEAK
MENU, any signal within one division on either side of
the marker is peaked (if the marker system is off, this wiil
be one division on either side of the center). The peak
code consists of numbers about the signal at 500 MHz
intervals when using the preselector in Option 01 instru-
ments. The resulting peaking code is stored in memory
and peaking switches to the Stored Value mode. If there
is no signal to be peaked, the previous value is ussed.

If INPUT is chosen from <blue-SHIFT> PEAK
MENU, a menu allows input of a peaking code of the Pri-
mary marker frequency, or the center frequency if the
marker system is off. After the value is input, the instru-
ment switches to the Stored Value mods.

In the Stored Value mode, the instrument uses values
from the automatic peaking routine or from user input to
maintain peaking as the center frequency and frequency
range are changed. In the 1.7—21 GHz bands, a peaking
vaiue is stored every 500 MHz. For external mixer poak-
ing in the other bands, one vaiue is stored per band. If
no value was stored (either by REPEAK or INPUT), a
mid-range value is used.

It is always good practice to re-adjust peaking before
making ampiitude or power measurements, especially if
the measurement is to be made after a significant
change in center frequency.

Using the Signat identifier

When external mixers are used or in non-option 01
instruments, there is no preselection ahead of the mixer,
SO many spurious responses are generated in the 1st
mixer (ses Figure 6-4). This is due to multiple harmonics
of the local oscillator and incoming signals converting to
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intermediate frequencies that are within the band-pass of
the 1st IF. These responses pass through the IF band-
pass and appear as signals on screen,

The spectrum analyzer features a Signal ldentify
mede to help identify true signals from false signals,
When in this mode, the frequency of the local oscillators
are shifted on alternate sweeps. At the same time, the
swaeps are vertically displacad about two divisions. True
signals shift only a small amount on alternate sweeps,
while faise signals or spurious responses will shift at
least 1 division, especially in the millimeter wave bands
where the N factor is iarge.

This mode can oniy be activated when the FREQ
SPAN/DIV is 50 kHz or less for the coaxial bands {0 to
21 GHz) and 50 MHz or less for the waveguide bands (18
to 325 GHz),

REF {EVEL CERTEA FREGUENCY
MKA LEVEL Yuks MANKER FREQUENCY SPAMNIHY
-JaDBM 5 44 26H7 MAX
+

[
|

ot e

9B/ T EXT 3350 3KHZI  1MHZ
VERT RF FREQ VIDEQ  RESOLUTION
Disklay ATFEN AANGE FLTER  BANDWIRTH 6562.18

Figure 6-4. A typica! display generated by a signal into the
waveguide mixer.

The 1st LO is not phase locked when the FREQ
SPAN/DIV is 500 kHz or more in the waveguide bands.
Therefore, true or real signals can shift a stight amount
betwsen sweeps, due to limits of the oscillator setting
accuracies. True signais can shift up to 2 MHz, but faise
signals will shift 70 MHz or more. If there is any question
as to whether the signal is true or faise, decrease the
FREQ SPAN/DIV setting to 200 kHz or less so the oscil-
iator is phase locked.

In the millimeter wave bands, the oscillator frequency
is shifted far enough so that it is possible to iose the sig-
nal on alternate sweeps. If no signal is visible for the
alternate sweep, re-adjust MANUAL PEAK so that the
signal will appear on both sweeps if it is true.

Figure 6-5 iliustrates two typical exampies of signal
identification. The amount of horizontal displacement
depends on the band and the harmonic number of the
signai or oscillator fundamental,

REV NOV 1986



Using the Vidseo Filters

The video filters restrict the video bandwidth so noise
is reduced {see Figure 6-6). When signals are closely
spaced, the filter can reduce the modulation between two
signals to make it easier to analyze the display. The
filters can also be used to average the envelope of
puised RF spectra that has a relatively high pulse repeti-
tion frequency {prf); however, bacause the filter is basi-
cally an intagrating circuit, the video filter will not be very
effective when measuring low prf spectra.

j}: TV roee CENTER FAEGUENCY
~3P0REH >
. 380B! ® 53 7_,8 8647 SHHZ
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44t 34l oidid Y W,

" i
LR LI NLE L 40 2 2 B i

-+ vrv—;]

1
3 I
1epB/ T EXY 33-50 14H7
VERY AF FHEG VIDED  REMOLUTHON
DIRPLAY ATTEN RANGE lILTﬂ. IANW'I_Q?R
A. Typicai response of a true or res: signal.
WEF LEVEL CEWTIN FAEGAIENCT
WMER LFVEL TUNE MARKEN FRECUENCY B ANDTY
~J00BM » 45 113 6GHZ SOMHZ
i1
b [

....... N TEWYY IV

1 BBKHZ
VERY L REQ VIEDC  REAOLUTION
pispLAY ATTEN RANGE FLTER  SANDWIDTH

8. Typicel response from 5 isise signal. Signal for bottom
sweap ia off screen. 5562.17

Figurs 6-8. Typical example of identifier mode displays.

The WIDE filter reduces the bandwidth to approxi-
mately 1/30th the selected resolution bandwidth; the
NARROW fiiter to approximately 1/300th. Using the filter

Operation - 432A/492AP Operators

may require a reduction in the sweep rate to maintain a
calibrated display, UNCAL lights if the sweep rate is not
compatible with the other parameters to maintain a cali-
brated display. When either the WIDE or NARROW filter
is selected, the filter bandwidth Is displayed on the crt
lower readout line,
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1808/ T 48bB 9-1.8 1€HZ
VENY NE FREG VIDED  REBGLUTION
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A. Spurii and IM obacured in the noise.
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MER LEVEL TUME
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i\
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TS DU FEVES FETTY Wi v « wv 71 PEURS PPPRE PUUTE I
1808/ 1 4008 8- 8 I IKHI
VERT nF FREQ YIDEOQ  RESILUTION
DIERAY ATTEN RAMNGE FLTEN  SANDWIDTH

B. Same display with Video Filter activated. 566216

Figure 8-6, Typical display mixed with the VIDEO FILTER.

Using Time Domain Operation

When the FREQ SPAN/DIV is zero, the spectrum
analyzer functions as a tunabie receiver to display time
domain characteristics within the selected resolution
bandwidth. Characteristics like modulation pattern and
pulse repefition rates can now be analyzed with
TIME/DIV selections. Resolution bandwidth is usually
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maximum {1 MHz) for time domain analysis of the signal,

Triggering the Display

The Triggering mode is usually FREE RUN for spec-
trum displays. However, it may be desirable or necessary
to trigger the display when the event is fime related to
some source, or when the frequency span has been
reduced to zero for time domain analysis. In FREE RUN,
the sweep will not synchronize with any input signal.

In addition to FREE RUN, the swesp can be internally
triggerad (INT) by the video signal, at the line frequency
rate of the power supply (LINE), or by an external signal
{EXT) applied to the HORIZ[TRIG EXT IN connector on
the rear panel. The required amplitude for triggering is
2.0 divisions or more for internal triggering and from 1.0
to 50 V maximum (dc + peak ac) for external triggering.

In addition to the Triggering source sslections, SIN-
GLE SWEEP is provided. In SINGLE SWEEP, the swesp
will run once after the circuit has been armed and a
trigger signal arrives. READY lights when the circuit is
armed and waiting to be triggered and remains lit during
sweep time. Push SINGLE SWEEP once to activate the
Single Sweep mode and cancel the current sweep. Push
SINGLE SWEEP again to arm the trigger circuit so it is
ready for a trigger signal. This mode is useful for viewing
single evants.

Sweeping the Display

Horizontal sweep voltage for the display can be inter-
nal or from an external source. Sweep rate and source
are selected with the TIME/DIV control, When the
TIME/DIV control is in the AUTO position, the sweep rate
is automatically set to maintain a calibrated dispiay.

When TIME/DIV is in the EXT position, 2 signal
source of G to +10 V, applied to the HORIZITRIG EXT IN
connector will sweep the crt beam across the 10 division
span. The input is dc coupled and sensitivity is 1 V/div.
External input impedance is approximately 10 k).

The beam can be manually positioned by the
MANUAL SCAN control when TIME/DIV is in the MNL
position (see Manual Scan of the Spectrum that follows).

Manual Scan of the Spectrum

The MANUAL SCAN control is usually used to exam-
ine a particular point or sector of a display. One example
is looking at one of the null points of a frequency modu-
lation spectrum. Anocther example is when it takes
unnecessarily long to look at a small segment of the full
span because of the siow sweep rate. With a wide
span/div andfor a narrow resolution bandwidth, it is very
possible to manually scan too fast to achieve an accy-
rate display. Best results are obtained without digital
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storage; digital storage can produce unpredictable
results due to the sweep rate, and the digital storage
dispiay is only updated when scanning from left to right.

Reterence Leve!, RF Attenuation, and Vertical
Display

When a change is made to REF LEVEL, the gain dis-
tribution is automatically selected (IF gain and input RF
attenuation} for the new reference level. The selection is
made according to the settings of VERTICAL DISPLAY,
FINE, MIN RF ATTEN dB, and MIN NOISE/MIN DISTOR-
THON.

The amount of input RF attenuation set Is based on
the reference level requested and the settings of MIN RF
ATTEN dB and MIN NOISE/MIN DISTORTION. The
spectrum analyzer assumes the MIN RF ATTEN dB
selection is the minimum attenuation required for the
expected signal levels, and will not reduce RF attenua-
tion below this valye. As MIN RF ATTEN dB is increasad,
the lowest reference level is raised an equal amount. At
0 dB minimum attenuation, the lowast reference leve! is
=117 dBm; at 10 dB minimum attenuation, the lowest
reference level is ~107 dBm, and so on. The best ratio of
RF attenuation IF gain is selected according to the
Minimum Noise/Minimum Distortion mode (see the
description later in this section),

The REFERENCE LEVEL control steps depend on the
VERTICAL DISPLAY and FINE settings. With LOG
selected, the REFERENCE LEVEL control steps in 1 dB
to 15 dB increments with FINE off, With FINE on, it steps
in 1 dB increments for display factors of § dB/div or
more and 0.25 dB for display factors of 4 dB/DIV or less.
The 0.25 dB increments apply to the Delta A mode (see
the description later in this section), With LIN sslected
and FINE off, the bottom of the crt graticule is zero volts,
and the top of the crt graticule is eight times the vertical
display factor. The display factor changes in a 1-2-5
voits/division sequence from 500 mV to 50 nV with FINE
off. With FINE on, the reference lavel changes in 1 dB
steps and the scale factor/division is 1/8 the voitage
equivalent of the REFERENCE LEVEL.

Alternate Reference Level Units Selection

It is a simple procedure to select an alternate to dBm
reference level units. Disconnct the calibrator signal
from the RF INPUT, and change the REF LEVEL, readout
to 0 dBm. Press <blue-SHIFT> REF LEVEL UNITS to
get the reference level units menu. To change to dBY,
select 1 from the menu, and the REF LEVEL readout
changes to —13 dBV. To change to dBmV, select 2 from
the menu, and the REF LEVEL readout changes to 47
dBmV. To change to dB, select 3 from the menu, and the
REF LEVEL readout changes to 107 dB. To change back
to dBm, select 0 from the menu, and the REF LEVEL
readout changes to 0 dBm.



Using the Delta A Mode

To seloct the Delta A mode, push FINE while the vert-
ical display factor is 4 dB/div or less, The REF LEVEL
readout goes to (.00 dB and the REFERENCE LEVEL
control steps in 0.25 dB increments from this reference.

The Delta A mode accurately measures signal-
relative amplitude difference. This is possible because
the gain distribution (IF gain and RF attenuation) does
not change in the Delta A mode. The REF LEVEL is
changed by shifting the log ampiifier offset. The total
range of the Deilta A mode is 58 dB. The measurement
range depends on the REF LEVEL that is current at the
time the Deita A mode is activated. it is typicaliy at least
0 to 48 dB below the REF LEVEL that was current at the
time the Delta A mode was activated. The overall instru-
ment reference level range of —117 dBm to +30 dBm
cannot be exceeded.

The Delta A mode is turned off when the vertical
display factor is increased above 4 dB/div or FINE is
iurned off. by pushing the FINE pushbutton or changing
the gain distribution with MIN RF ATTEN dB or MIN
NOISE selsctions. The spectrum analyzer also turns off
the Delta A mode when EXT MIXER is selected.

Signals with large amplitude differences that are
within the Delta A range can be compared without the
distortion usually introduced when signals are driven off-
screen. Signals shifted off-screen by changes in the
Delta A reference level are not overdriving the input. This
is because the attenuator and IF gain do not change; so,
the mixers do not see any change in signai levels even
though the Delta A reference level changes.

Follow these five steps to measure the amplitude
level differences of two signals,

1. Select the Delta A mode by pressing FINE. Select
a vertical display of 4 dB/div or less with the dB/DIV

DATA ENTRY pushbutton or push the 2 dB/DIV pushbut-
teon.

2. Set the peak of the larger signal to a graticule line
with the REFERENCE LEVEL control.

3. Press the FINE pushbution twice to turn the Delia
A mode off an on. The readout will return to 0.00 d8.

4. With the REFERENCE LEVEL control, set the peak
of the iower ampiitude signal to the same graticule line
established in step 2.

5. The REF LEVEL readout will now indicate the
amplitude diffsrence between the two signals in dB.

NOTE

Do not confuse the Delta A mode with the
delta marker mode,
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Using MIN NOISE or MIN DISTORTION

One of two methods can be selected to control RF
attenuator and IF gain settings. MIN NOISE minimizes
noise level by decreasing input attenuation and IF gain
by 10 dB. MIN DISTORTION minimizes input mixer over-
ioad by increasing input attenuation and IF gain 10 dB,
MIN DISTORTION Is the normal mode of operation.

With MIN NOISE on and MIN RF ATTEN dB
set to 60 dB, the REF LEVEL can be set to
+40Q dBm. The front end of the spectrum
analyzer is specified at +30 dBm maximum if
Opton 01 is installed. Do not increase input
signal tevel to full screen with a REF LEVEL
of +40 dBm because this will exceed the
attenuator rating. In instruments without
Option 01 (no internal preselector), there is
no limiter before the 1st mixer, so RF input
power into the mixer (0 attenuation) should
not exceed +13 dBm,

Using Digital Storage

Digital storage provides a smooth, flicker-free
display. Two complete displays can be digitized and
stored. In addition, the instrument Store Display and
Recall functions will store up to nine displays in memory
{see Using the Store and Recall Features later in this
section). One of the two digitized waveforms can be
saved and then compared to later waveforms. The Max
Hold feature updates digital storage data only when the
input signal amplitude is greater than previous data. This
allows monitoring and graphic plofting of display
changes (amplitude and frequency} with time.

The display is divided by a horizontal line that is posi-
tioned with the PEAK/AVERAGE control. Above the line,
video information is peak detected; below the line, signal
averaging occurs. This feature subdues noise in the por-
tion below the line and allows full peak detection above
the line. An intensified spot on the line indicates the hor-
izontal position where memory is being updated. The
average (number of samples) is a function of the sweep
rate; the slower the rate the more samples,

When digital storage is used, an error of 0.5% of full
screen must be added to the ampilitude performance
characteristics {i.e., frequency rasponse, sensitivity).

The digital storage display is divided into an A and B
section. Data can be stored in either A or B or in both.
There are 500 horizontal locations in A and 500 horizon-
tal locations in B. When both are displayed, the origin of
the B waveform is shifted so the A and B coordinates

6-7



Operation — 492A/492AP Cperators

are interlaced to provide 1000 display increments. Data
in memory is continually updated with each sweep so the
display is always current.

When SAVE A is turned on, data in the A section is
saved and only the B section of storage is updated. This
takes place whether the A waveform is displayed or not.
This mode captures an event or waveform, with its
readout, for comparison with & subsequent event
dispiayed by the B display. If VIEW B Is on, the readout
applies to the current B waveform. If SAVE A and VIEW
A are on and VIEW B and B—-SAVE A are off, the readout
applies to the saved A waveform.

When B-SAVE A is turned on, the arithmstic
difference between the 8 waveform and the saved A
waveform is displayed (see Figure 6-7). This convenient
mode can be used to align fillers or other devices. The
referance waveform is stored in A and the unknown is
displaysd by B. If the device under test is active, the B
waveform may be larger than the reference so that the
difference is off the screen. The reference level is usually
set mid-screen so positive and negative guantities can
be observed. The position of the zero reference can be
changed by an internal switch. Contact qualified service
personnel to have the reference level repositioned.

MAX HOLD causes the memory to be updated only if
the new input is of higher magnitude than the former B

memory only if BAVE A is active). This allows monitoring -

of signals that may change with time and provides a
graphic record of ampiitude/frequency excursions.

Signal averaging is useful for suppressing noise. The
number of samples averaged per horizontal digitized siot
is a function of the spectrum analyzer sweep rate. The
slower the sweep speed, the more samples averaged
per horizontal slot. Resolution bandwidth affects the
amplitude difference between peak detected and average
levels of cw signals. When the resolution bandwidth Is
less than 1/30th the span/division (e.g., 100 kHz or less
with § MHz span/div) there will be significant error in the
average amplitude levels of cw signals, especially if only
A or B is displayed. The peak value will be the true
value. When using narrow resolution bandwidth with wide
frequency spans, it is best to run digital storage with
both the A and B waveforms interlaced and the cursor
{(horizontal line) at the bottom of the display.

To measure signal amplitude level, set the cursor to
the bottom of the screen. To average noise, sat the hor-
izontal line at least one division above the noise level.

Using the Store and Recall Features

The spectrum analyzer features two functions to
store up to nine waveforms, with marker(s) and readout,
in memory to be racalled later for review or analyses. To
save the display currently on the screen, press
<blue-SHIFT> STORE DISPlay, the register number
(0-8) where you want to store the display, and if SAVE A
is on the identity of the display vou want stored (A or B),
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Figure 6-7. Typical diaplay using B—SAVE A to ocbserve the
difference between SAVE A and B displays.

To later recall this same display, press <blue-SHIFT>
RECALL, and the register menu showing the center fre-
quency of each storad disptay will appear on the o,
Select the correct register number with a DATA ENTRY
pushbutton, and then select the part of the digital
storage (A or B) where you want to place the recalled
display.

SAVE A is automatically activated to prevent an
overwrite if location A is selected, VIEW A must be on to
see the recalled display and VIEW B must be off to see
the readout that applies to the recalled display. If VIEW B
and VIEW A are on, both the display racalied in A and
the current dispiay in B will be visible on the screen. The
raadout shown applies to the current B dispiay. Turn
VIEW B off to see the readout that applies to the recalied
A display.

If location B is selected, the next sweep will
overwrite the display unless SINGLE SWEEP was
activated before selecting B; 2 message will appsar on
the screen as a reminder of this. VIEW B must be on to
observe the recalled display. Remamber to deactivate
SINGLE SWEEP when leaving this recalied mode. Ot.PP
To piot waveforms and readout, see Plotting the Display
under PROGRAMMING FEATURES later in this section.

Plotting the Display

Press PLOT (standard instrument) or <blue-SHIFT>
PLOT (programmable instrument) to drive many axternal
plotters such as the

# Tokironix 4662 Option 01
® Tekironix 4662 Option 31
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# Tektronix 4663 {emulating the 4662}
# Hewleti-Packard HP7470A

# Hewlett-Packard HP7475A

@ Hewlstt-Packard HP75808

® Hewlett-Packard HP75858

® Hewlett-Packard HP7486B

e Gouid 68310

® Gould 8320

To use the plot feature, connect the plodler to the
spectrum analyzer with a IEEE STD 488 (GPIB) cable,
and compiete the following steps.

1. Set the corners of the plot for a 3:2 aspect ratio for
the Tektronix plotters, or 6:5 for the Hewleit Packard and
Gould plotters. The plotter must be in the Listen Only
mode. On programmable instruments, the TALK ONLY
switch on the rear-panel GPIB ADDRESS switch bank
must be closed or in the 1 position.

2. Set the plotter interface switches as foliows:

Tektronix 4662 Option 01 or 4662 Option 31 (rear
panel)
A=0,1,8Bor9
B=CorD
C = X {don't care)
D = X (don't care)

Tektronix 4563

Interface Select = 1 if Option 04 or 2 if Option 01
Initial Command/Response Format = 5
interface Mode = Listen Only

Hewlatt-Packard or Gould Plotters
Address = 31

3. Press <blue-SHIFT> SAVE A on the spectrum
analyzer, and select the desired plotter type from the
menu on the cri. The selection is stored in memory and
does not need to be selected again unless the plotter
type is changed.

4. Select the display and the information that you
wish to plot. The Plot feature is similar to using a cam-
ara, in that a plot is made of everything that is turned on
for the crt display. The information plotted depends on
the setting of several front-panel pushbuttons and con-
trols. If READOUT is on, the crt readout will be plotted
with the display. H GRAT ILLUM is on, the bezel and gra-
ticule information will be included with the plot. If VIEW
A, VIEW B, or B-8BAVE A are on, these waveforms wili
be part of the plot By the same token, if any of these
functions are off, they will not be plotted.
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The zero level for a B—SAVE A waveform Is usually
the graticule center line. (Switches within the instrument
can set the level. Contact your service personnel for this
change.) If you desire to shift the zero level for the piot-
ting function only, press <blug-SHIFT> B-SAVE A, and
enter the desired level in display units (25 is the bottom
graticule line, 25 units/div). This zero level is retained In
memory. I is not related to the display zero level, since
the processor has no way of determining the internally-
set zero level for the crt display or no way of changing it

5. Press <blue-SHIFT> PLOT. During the plot
operation, the front-pane! controls are aperational except
<blue-SHIFT> STORE DISP, and <biue-SHIFT>
RECALL. The instrument can be used for other measurs-
ments.

Using the Markers Feature

The marker modes provide direct readout of fre-
quency and amplitude information of any point along any
displayed trace, Relative {delta) frequency and amplitude
information between any two points along any displayed
trace or between fraces is also available, Two indepen.
dent marker frequencies and amplitudes cannot be
disptayed at the same time.

Marker Terms — The following definitions of marker
terms are used throughout this section,

® Live Trace — Any combination of the A trace when
SAVE A is off andfor the B trace. A trace recalled
into B is not an active trace.

#® Active Trace — A Live Trace or the B—SAVE A trace
(a trace recalled into B is not an active trace),

® [nactive Trace — A SAVE A trace or a trace recalled
into the B display before the sweep is started.

® Primary Marker — The marker displayed in the Sin-
gle Marker mode whose frequency andfor position is
changed when tuning with the CENTER/MARKER
FREQUENCY control. When two markers are
dispiayed, - the brightest marker is the Primary
marker.

® Secondary Marker -— The ‘“second” marker;
dispiayed only in the Dalta Marker mods.

Marker Turn On ~ The Single Marker mode places
one marker (Primary marker) on the spectrum to dispiay
marker frequency and amplitude. The Deita Marker mode
places two markers (Primary marker and Secondary
marker) that display the difference in frequency and
amplitude between the two markers. When two markers
are displayed, the Primary marker is brighter. The Pri-
mary marker position and frequency can be changed with
the CENTER/MARKER FREQUENCY control or from the
GPIB.

The marker(s) can be turned on by pushing many of
the pushbuttons related to marker action.
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® TUNE CF/MKR (pushbutton [it) turns on the Primary
marker

& <Biue-SHIFT> MKR - CENTER turns on the Pri-
mary marker

® <Green-SHIFT> PEAK FIND turns on the Primary
marker

® <Green-SHIFT> SIGNAL TRACK turns on the Pri-
mary marker

o <Green-SHIFT> MKR - REF LVL turns on the Pri-
mary marker

* <Green-SHIFT> 1—MKR—2 turns on both the Pri-
mary and Secondary markers

® <Green-SHIFT> A MKR turns on both the Primary
and Secondary markers

There are three pushbutton sequences that turn the
marker(s) off.

® <Blue-SHIFT> MKR OFF turns off all marker func-
tions

o <Blue-SHIFT> INIT turns off all marker functions
{the instrument is returned to the initial turn-on con-
dition}

® <Green-SHIFT> A MKR (when both markers are
on} turns off the Secondary marker and returns the
instrument to the Single Marker mode

The markers are visible only when DIGITAL
STORAGE functions are on; there ¢can be no markers on
a real-time trace.

When a trace with a marker or markers is stored, the
marker positions and frequencies are aiso stored. When
the trace is recalled and the marker system is on, the
marker(s} first appears at the stored locations(s). There-
fore, there is greater accuracy than is normally possible
on an inactive frace. The increased accuracy is lost as
soon as the marker is tuned.

In either the Single or Deita marker mode, a second
line of readout appears on the crt. In the Single Marker
mode, the marker frequency readout is displayed directly
betow the center frequency readout, and the marker
amplitude is displayed directly below the reference level
readout. in the Delta Marker mode, the frequency of the
Primary marker with respect to that of the Secondary
marker is displayed directly below the frequency readou,
and the ampiitude of the Primary marker with respect to
that of the Secondary marker is displayed directly below
the reference level readout. When in the Deita Marker
mode, the relative amplitude and frequency readouts are
enclosed on the screen in parentheses.

Marker Menu and Assign Menu — Most of the
marker functions are available directly from front-panei
pushbutton sequences. There are additional marker func-
tiens that are available either by direct selection from the
Marker Menu, or after thay have been assigned from the
Assign Menu to either the ASSIGN 1 or ASSIGN 2 push-
button. Press MARKER MENU to show a list of addi-
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tional marker functions. These functions are all available
simply by selecting them with the correct DATA ENTRY
number pushbutton (see MARKER MENU under
MARKER FUNCTIONS in Section 4 of this manual for the
description of these functions).

Follow these steps fo assign a function to the
ASSIGN 1 or ASSIGN 2 pushbutton. (Once a function has
been assigned, it will remain until the pushbutton is
assigned a different function.)

1. Select B8=ASSBIGN FUNCTION TO KEY. This will
bring up the Assign Menu that contains the functions that
can be assigned.

2. Push the correct DATA ENTRY number pushbut-
{on,

3. For functions 0 through 3 or 6
a. The two ASSIGN pushbuttons will light,

b. A message will appear that asks you which
pushbutton you want to use for that function.

¢. Push the desired pushbuiton.
d. The assignment has been made.
4, For functions 4 or 5

8. A message prompts you to enter the amount
you want the marker to move,

b. Enter the amount and units selection.
c. The two ASSIGN pushbuttons will light.

d. A message will appear that asks you which
pushbutton you want to use for that function.

8. Push the desired pushbutton.
f, The assignment has been made.

Once a function has been assigned, you can get a
description of the function by pressing <green-SHIFT>
HELP and the correct ASSIGN pushbutton.

Assigning Markers — When the marker mode Is first
turned on from the front panel, the trace(s) on which the
marker(s) appears is determined by the traces that are
currently dispiayed, as indicated in Table 6-2. When a
trace is turned off, any marker(s) on it are re-located
according to Table 6-2, When a trace is turned on, the
previous marker ocations do not change and the marker
always jumps to the active trace in maximum span or
when in the Signal Track mode,

Tuning Markers — Move the Primary marker with the
front-panel CENTER/MARKER FREQUENCY control
{(when the TUNE CF/MKR pushbutton is lit). To make it
possible to change the position of the Secondary marker,
you must make the Secondary marker be the Primary
marker. Push <green-SHIFT> 1—MKR—2 to swap the
Primary and Secondary marker positions. Move the Pri-
mary marker {which used to be the Secondary marker),
and then push <green-SHIFT> 1~MKR=—2 again to
swap the Primary marker back to its previous location,
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The marker normally moves over the fixed display,
Marker tuning (beoth frequency and position) stops when
the screen edge s reached while wusing the
CENTER/MARKER FREQUENCY control, If the marker is
on a trace containing a band edge, the marker may be
tuned over the in-band portion oniy. This is true for both
active and inactive traces. However, if the markar is on
the B—-SAVE A trace and the A trace contains a band
edge but the B trace does not, the tuning is not limited,

The marker tuning rate depends on the speed with
which the TUNE CF/MKR controi is turned. i the control
is turned rapidly, the marker moves [f10 of a division per
increment, |f the knob is turned quite slowly, the marker
moves 1/100 of a division per increment. At intermediate
wrning speeds, the marker moves approximately 1730 of
a division per increment.

When two markers are displayed (delta-marker mode)
and the marker frequency, center frequency, and span
are changed, the Secondary marker remains fixed at its
original frequency and is allowed to move off the screen.
i the Primary and Secondary markers are swapped (with
the <green-SHIFT> 1—MKR—2 pushbutton) while the
Secondary marker is off the screen, the display is cen-
tered on the frequency of the old Secondary marker (now
the new Primary marker). The oid Primary marker (now
the new Secondary marker) is placed off the screen.

Error Detection

When an internal error is found in the spectrum
analyzer, the words ERROR USE HELP will flash one
after the other at the right end of the marker readout line
{or just a steady ERROR wili appear when under remote
control}, This message appears when the markers are on
or the instrument is in MAX. Press HELP to read the
definition of the probiem and the probable effects of the
problem. If the markers are off and the measurement is
nol in MAX, the error message will be steady and will
specity the problem area. Additional information and ser-
vicing instructions are in the diagnostics information in
the Maintenance section of the Service Manual, Volume
1. If you cannot solve the problem with the HELP infor-
mation, report all problems or error information to
qualified service personnel,

Using the Automatic Performance Testing Feature

<Blue-SHIFT> CAL activates a routine that tests
frequency and relative amplitude of the IF filters. This
routine should be done any time the temperature
changes. Settings are held in memory after the test rou-
tine has run, Refer to Display Parameter Controls in Sec-
tion 4 for further information, °Net applicable. Since no
digital storage traces are being viewed, there Is no visible
marker. The listed trace is that for which marker readouts are
given.
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PROGRAMMING FEATURES
(492AP GPIB OPERATION)

Setting GPIB Address Switches

The general purpose interface bus (GPIB)} ADDRESS
switches on the rear panel set the value of the
instrument's GPIB addresses, The Programmers manual
contains details of how the switches are used in remots
control operations.

The switches can be set as desired, except when
using Tektronix 4050-Series controllers, They reserve
address 0 for their own use. Selecting a primary address
of 31 logically removes the instrument from the bus; it
does not respond to any GPIB address, but remains both
unlistened and untalked. If the switches are changed
after power-up, the RESET TO LOCAL or <blue-SHIFT>
PLOT pushbutton must be activated so the spectrum
analyzer will update the primary address,

TALK ONLY, LISTEN ONLY Switches

The spectrum analyzer swiiches for talk-only and
listen-only operation are part of the GPIB ADDRESS
switch bank. Set either or both switches {you can have
talk only, listen only, or both talk only and listen only
features). If the spectrum analyzer power is on, press
RESET TO LOCAL or <blue-SHIFT> PLOT for a change
in these switches to take effect. Both the TALK ONLY
and LISTEN ONLY switches must be off (down) when the
spectrum analyzer is used with any controller.

Set the LF OR EOI switch to EQI {down) for use with
Tektronix equipment. The switches marked 1, 2, 4, 8,
and 16 may be set to any combination except all ones
{decimal 31), which logically disconnects the spectrum
analyzer from the bus or all zeroes when using the
instrument with a 4050-Series controller,

Connecting to a System

Connect the programmable spectrum analyzer o &
GPIB system through the GPIB cable supplied with the
instrument. Connect the power cable after the power to
the spectrum analyzer has been turned on or the con-
trolier is turned off to avoid generating interference on
the bus.
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Table 6.2
MARKER TRACE ORGANIZATION

VIEW VIEW SAVE B—SAVE PRIMARY SECONDARY

A B A A MARKER ON MARKER ON
off Off off off FULL® FULL®
off Off On Off A" A°
off Oft On On B-SAVEA B-SAVEA
off On Off Off Full Full
off On On Off B B
Off On On Cn B B
On Off Off off Full Full
On Off On Off A A
On Off On On B-SAVE A B-SAVE A
On On Ot Off Full Full
On On On Off B A
On On On On B A

EXTERNAL MIXER OPERATION

{Not Applicable When Option 07 or Opfion 08 is
Installed)

External mixers are usuaily the waveguide type that
extend the frequency range above that of the internal
coaxial mixer. The WM 480-Series Tektronix Waveguide
Mixers (18 to 325 GHZ rangs) are two-port, broad-band
mixers designed specifically for use with the Tektronix
48X-Series Spectrum Analyzers. The mixers cover both
microwave and millimeter wave frequency bands. The 18
to 26.5 GHz and 26.5 to 40 GHz frequency ranges are
considered microwave bands; frequencies above 40 GHz
are consldered millimeter wave bands.

The two microwave mixers that cover the 18 to
26.5 GHz and 26.5 to 40 GHz bands have standard rec-
tanguiar flanges. Each uses a field replaceable diode and
has a frequency response of +2 dB, when used with the
spectrum analyzer. The millimeter wave mixers are NOT
field repairable and must be returned to Tektronix, Inc.
for repair.

Eight millimeter wave mixers cover the 33 to 220 GHz
range in the standard Mil-spec band ranges. A mixer is
designed specificatly for the 140 to 220 GHz range, or a
flange transition can be used to aliow the 90 to 140 GHz
mixer 1o cover this range. A flange transition is aiso
avallable to allow the 140 to 220 GHz mixer to be used in
the 220 to 325 GHz band. The mixers are optimized for
flatness over each waveguide band. The 40 to 60 GHz
mixer has a £2.5 dB frequency response. Typical perfor-
mance characteristics for the mixers are listed in the
Specification section of this manual.

External Mixers and Diplexer

When an external mixer is used with the spectrum
analyzer, the EXTERNAL MIXER port is the source for
mixer bias and receives IF output from the mixer. A
diplexer is used to couple the de bias and the local oscil
lator signal to the mixer and couple the IF signal from the
mixer to the EXTERNAL MIXER connector, (Refer to the
Optional Accessories in the Service Manual, Volume 2,
or your local Tektronix field office or representative for
diplexer ordering information.) Connect the diplexer
between the EXTERNAL MIXER port and the 15T LO
OUTPUT on the spectrum analyzer and then to the exter-
nel mixer, Connect the 18T LO OUTPUT to the LO port
of the diplexer through a short semi-rigid 50 0 coaxial
cable. Connect the mixer to the dipiexer through a stan-
dard 50 2 coaxial cable {see Figure 8-8),

Reference Level Readout and Conversion Loss
for External Mixers

When EXT MIXER is on, the reference level initializes
to —30 dBm because the internal RF atienuation is no
longer in the signal path. When switching to the 50 to
140 GHz waveguide bands, the reference level will
increase 20 dB (initialize to —10 dBm), and when switch-
ing to the 110 1o 325 GHz bands, the reference level will
increase another 10 dB (initialize to 0 dBmj).

Conversion loss of the WM 490 Mixers for the 50 to
90 GHz and 75 to 140 GHz bands is approximately 20 dB
mere than the lower waveguide bands. Typical loss for
mixers in the 110 to 220 GHz and 175 to 325 GHz bands
is about 30 dB more than the lower waveguide bands,
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Microwave Waveguide
or Mixer
Miliimater
Wave Source

Waveguide j

Spectrum
Analyzer

W Ot

Diplexer

441812

Figure 6-8, Block diagram showing external waveguide mixer instaliation.

This means the REF LEVEL readout is 20 dB and 30 dp
higher for these bands; however, the dispiay measure-
ment dynamic rangs is not affected,

The reference level is calibrated to compensate for
the nominal conversion loss of the waveguide mixers in
sach waveguide band, Slight variations between
waveguide mixers result in an amplitude inaccuracy of
approximately 6 dB. including the 3 dB frequency
response of sach mixer. The absolute power level accu-
racy of each waveguide mixer/spectrum analyzer system
can be calibrated to within 3 dB. To do this, adjust AMPL
CAL on the spectrum analyzer front-panel $o ths display
amplitude is correct for the known lave! of an external
input signal.

Handling

The mixers can be damaged unless these
instructions on handling and installing the
mixers are foliowed.

Handie the waveguide mixers with care. The mixer
diode is sensitive to static discharges and excessive RF
anergy. The maximum input level to all Tektronix
waveguide mixers is +20 dBm (20 mW! cw and 1 W peak
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with 0.001 maximum duty factor and 1 ms pulse width for
pulse signals. Bias for Tektronix waveguide mixers is a
—2.0 V to +0.5 V with respect to the mixer body) voltage.
Check bias requirements of non-Tektronix mixers before
connecting them to the Tektronix spectrum analyzer,

NOTE

If your mixer raquires positive-going bias, the
spectrum analyzer bias polarity can be
reversed, Contact your service personnel or
a Tektronix Fisld Rapresentative for this
change.

Ensure that the shorting cap is installed when the
mixer is not in use, and install the flange cover on the
mixer befors returning it to the storage box.

The mixer diode can also be destroyed by mechani-
cal vibration or shock.

Do not use an ohmmeter to test or check the mixer
diode. The voltage across the test leads of many ohmm-
aters is capable of destroying the diode,

Try to aveld scratching the flange surface. Scratches
can degrade the performance.
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Installation

The bias voltage out of the EXTERNAL
MIXER port is negative-going. This is the
bias requirement for Tektronix mixers. Your
service personnal or a Tekironix Field
Representative can change this bias to
positive-going if desired. If changed, attach a
labsl near the EXTERNAL MIXER port to
reflact this change.

When EXT MIXER is turned on or the fre-
qusncy range is in the external mixer bands,
the internal RF attenuator is no longer in the
signai path.

The waveguide mixer is connacted to the diplexer
and the analyzer as shown in Figure 6-8. The mixer is
bolted to a waveguide fiange at or near the RF signal
source. When installing the mixer, make sure the flange
surfaces are clean and free of scratches. Install and
tighten all flange screws sevenly. This care will minimize
input vswr and provide optimum frequency response.
Ball tipped 3/32-inch and 5/64-inch Allen screwdrivers
are required to access the flange screws that are at an
angie.

The diplexer assembiy includes a sma-to-tne adapter
and & shaped semi-rigid coaxial cable to connect the
dipilexer to the 18T LO OUTPUT and the EXTERNAL
MIXER port. When Installing, be sure that the connectors
are not cross threaded. Use a flexible cable to connact
the mixer to the External Mixer port on the diplexer. Con-
nect the cable to the diplexer External Mixer port first to
discharge any static build-up in the cable before connect-
Ing it to the waveguide mixer. Static can damage the
mixer diode. Set tha MANUAL PEAK control at the §
o'clock position (0 voit bias position) before connecting
the mixer to the dipiexer. For best performance, use the
cable supplied with the waveguide mixer set, and do not
axtend its length.

Never apply more than +20 dBm of continuous RF
energy to the input of the waveguide mixer port. The
wavegulde mixers saturate at —20 dBm (typical); thers.
fore, little is gained with inputs above this level. ¥ the
input level is unknown, use a general purpose mixer or
appropriate waveguide attenuator and RF power meter
to check the input level.

Tektronix mixers require +7 dBm (min) to +15 dBm
(max). typically +10 dBm, of LO signal and a variable
bias from —2.0 V to +0.5 V through a current limiting
resistor to meet sensitivity and frequency response
characteristics.
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When the frequsncy range is switched to the
waveguide bands, the instrument automatically switches
to the External Mixer mode. if there is no signal on
screen, push <blue-SHIFT> PEAK MENU and select
KNOB PEAKING, then set the MANUAL PEAK control
mid-range. If in the Auto Peak mode, mixer bias will ba
set to the previous setting stored in memory or it will be
set to mid-range if there is no stored setting. If a signal
is present, tune to center screen and peak the response
with the MANUAL PEAK control, or use automatic peak-
ing. Adjusting the MANUAL PEAK control through its
range produces several peaks. Select the maximum of
these peaks as your setting.

Because there is no preselection or fillers ahead of
the mixer, many spurious signals will usually occur, A
typical display, generated by a ~30 dBm signal at 40
GHz, is shown in Figure 6-9. Before an analysis can be
made of any signal, it must be determined if the signal is
true or real. True or false signal identification is best
accomplished with the IDENTify feature, which was
covared earlior in this section,

AEE LEVEL GENTER FAEQUENCY
MKR UEVEL TuNE MARKER FREQUENCY SPARIDHY
- -3008H 5 44 26H7 HAY

|

. )
2
+ -+ o
. p
' i ¢
FIFL NI FWERT SRR W s o 74 FETTE PP PUTTE I
180B/ T EXY 33-89 3HZ  IHHZ
VENRT L3 FREG VYIDED  MESQLUTION 55682.1 ]
DISPLAY ATTEN NANUE FILYER BANDWIDTH

Figure 6-9. A typical display from an external mixer.

Because of the many spurious signals on screen, and
the tedious task of operating the IDENTify feature on
each signal, the approximate frequency of the signal
should be known. A cavity wavemeter can be used to
datermine the signal frequency. The dip when the meter
is tuned to the input frequency, is easily seen on a power
meter if it is connacted inio the signal path. If not con-
nected, use the 2 dB/div or less display mode to observe
the dip.

Set the center frequency near the signal frequency,
and peak the response with the MANUAL PEAK contro!
or use automatic peaking. It may be desirable to
increase the instrument sensitivity by reducing the
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spanfdiv and resolution bandwidth. Reduce the Freq
Span/Div to 50 MHz or less so the [DENTIfy feature can
be used. ¥ there is a significant change in input signal
frequency and the Frequency setting, it is best to read-
just peaking to maintain sensitivity and frequency
response characteristics,

OPERATIONAL CONSIDERATIONS
AND PRECAUTIONS

Following are some operational precautions to
observe and traps that can occur when analyzing
displays.

1. RF INPUT Power Limit

CAUTION — DO NOT EXCEED THE RF INPUT
POWER LIMIT OF +30 DBM. DO NOT APPLY DC VOL-
TAGE TO THE RF INPUT.

2. instrument Warm-up After Storage

After storage below —15° C, aliow 15 minutes instru-
ment warm-up time, then {urn the power off and back on.

3. Auto Resolution

Use AUTO RESOLN with care when measuring abso-
lute amplitude level. Always use a bandwidth wider than
the incidental FM ievel of the signal source.

4. Waveguide Mixer/Spectrum Analyzer System

The reference level is calibrated to compensate for
the nominal conversion oss of the waveguide mixers in
each waveguide band. Slight variations between mixers
result in an ampiitude accuracy of approximately =6 di,
inciuding the =3 dB frequency response of each mixer.
The absclute power level accuracy of each waveguide
mixer{spectrum analyzer system can be calibrated to
within 3 dB by adjusting front-panel AMPL. CAL so the
display amplitude is correct for the known level of an
external input signal. Readjust the instrument with
<blue-SHIFT> CAL when again using the bands below
21 GHz.
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5. Measuremenis Quiside Specified Frequency
and Tuning Range vs Dispiay Span

Signal level or frequency measurements outside the
specified frequency range of the band are not reliable. In
wide spans the total span of the display can exceed the
frequency range; for exampie, the display extends below
the 1.7 GHz lower limit of Band 2 and below the 15 GHz
fimit of Band § {15 to 21 GHz). The center frequency tun-
ing range corresponds to the spsecified frequency range
of the band. It can be confusing if a displayed signal,
outside the frequency range of the band, will not tune to
center screen,

The frequency range for external mixer bands is
equal to the frequency range of the waveguide mixers,

6. Leve! of Puised Signais

The spectrum for a pulsed signal is spread out. Con-
sequently, the height of the crt response is less for a
pulsed signal than for a cw signal of the same peak
amplitude. This loss in display height means, in effect, a
loss in sensitivity. The amount of loss can be computed
from the following formula,

Voltage loss = ({_B)(1.5)
here to = pulse é’uty cycle
B = resoiution bandwidth

The power of the seif-generated noise increase is
proportional to bandwidth, Pulsed RF voltage level is
also proportional, Since power is proportional to voltage
squared, a wider bandwidth gives better sensitivity and
greater dynamic range for pulsed RF inputs.

When in doubt about signal ievel overdrive problems,
reduce the signal level by inserting RF attenuation; then,
repeat the measurement. If the two agree, the measure-
ment is correct; if not, the input mixer stage is probably
overdriven,

An important consideration for pulsed RF measure-
ments is the peak signal isvel at the mixer. The signa
level is greater by (t_B)(1.5) than the peak level displayed
on the cri. Taking the sensitivity loss into account is the
only way of being sure that the mixer peak power input
for linear operation is not exceeded.

7. Level of Continuous Wave Signals

Problems similar to those described in 6 can occur
when analyzing ow signals at relatively narrow span
widths. The large cw signal may not appear on screen
because its frequency is outside the set span width. The
mixer, nevertheless, is saturated and will compress sig-
nals. This will occur only if within the preselected
bandwidth from 20 MHz at 1.7 GHz to 60 MHz above 10
GHz in Option 01 instruments.
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10. PEAK/AVERAGE

PEAK/AVERAGE should normally be fully counter-
clockwise so narrow signais in wide spans are not
reduced in amplitude,

11. Digital Storage Effects on Signal Analyses

When using digital storage, the frequency base is
divided into storage slots. For peak displays, above the
cursor (horizontal line} the display point in each slot
corresponds to the maximum sampled value of the sig-
nal. Samples are taken at about 9 ps intervals. When
sweeping at one second per division, this is about 1000
samples per slot. For average displays, below the cur-
sor} the values of all samples per slot are added and
divided by the number of samples to compute the dispiay
point for each slot. Each display point is connected to
create a smooth display. When A or B memory are
displayed independently, only haif of the slots are con-
nected. The following are a few pitfalls that can occur.

if the cursor set by PEAK/AVERAGE is above the sig-
nal level, the average vzlue for each digital slot will be
displayed. With narrow resolution bandwidths compared
o the slot width, the average value of the resciution
response shape will be displayed, which has nothing to
do with signal amplitude.

To avoid the above pitfails, run digital storage with A
and B interlaced. Do not set the PEAK/AVERAGE cursor
to average a cw signal. It is best if the cursor is about
1/4 division above the signal to be averaged and about
1/2 division below the signal to be analyzed.

None of these restrictions apply when the resolution
bandwidth is wide compared to a digital storage slot
{e.g.. 5 MHz/div with 1 MHz resolution).

12. Stored Display Averaged in Wide Spans

When operating in wide spans with digital storage,
low level signals will be averaged with the noise and lost
if the PEAK/AVERAGE cursor is above the display. Turn
the control fully counterclockwise for peak detection
when operating with wide spans,

13. Automatic Calibration of Reiative Amplitudes
of ResolutionBandwidth Filters

i a calibration failed message appears when the
autornatic callbration compietes, refer to the correction
factors for an explanation. Press <blue-SHIFT> LIN to
display the correction factors held in memeory. Refer to
Calibrate Center Frequency, Reference Level, and
Dynamic Range in Section 5 for further information.
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14. TRIGGERING

TRIGGERING is set to FREE RUN for most applica-
tions. In pulsed RF applications, a triggered display is
required to measure between pulse repetition lines to
determine the pulse repetition rate.

Internal triggering requires one or more divisions of
signal ampiitude. Tune the center frequency so a
reasonably-sized signal is located at the sweep start
before changing the trigger source from FREE RUN to
INT.

SERVICE INFORMATION

Service Manual

The spectrum analyzer Service Manuals are separate
publications. The Service Manual, Volume 1, includes cir-
cuit descriptions, troubleshooting information, calibration
procedures, and maintenance procedures. The Service
Manual, Volume 2, includes the electrical and mechanical
parts lists, standard and optional accesscries, and
schematic diagrams. Service Manuals are intended for
use by QUALIFIED SERVICE PERSONNEL ONLY. To
avoid electrical shock, DO NOT perform any servicing
unless qualified to do so. Service personnel should read
the Safety information at the beginning of the Service
Manuals before 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 countrigs
where our products are sold. Contact your jocal Service
Center, representative, or sales engineer for details
regarding Warranty, Calibration, Emergency Repair,
Repair Parts, Scheduled Maintenance, Maintenance
Agreements, Pickup and Delivery, On-Site Service for
fixed installations, and other services available through
these centers.

Emergency Repair

This service provides immediate attention to instru-
ment malfunction if you are in an emergency situation,
Contact any Tektronix Service center for assistance to
get you on your way within a minimum of time,



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 sold. Contast your local Service
Center, representative, or sales engineer for details
regarding Warranty, Calibration, Emergency Repair,
Repair Paris, Scheduled Maintenance, Maintenance
Agreements, Fickup and Delivery, Cn-Site Service for
fixed installations, and other services available through
these centers,

Emergency Repair

This service provides immeadiate aliention to instru-
ment malfunction If you are in an emergency situation,
Contact any Tekironix Service center for assistance to
get you on your way within a minimum of time.

Maintenance Agreements

Several types of maintenance or repair agreements
are avallable, For example; for a fixed fee, a mainte-
nance agreement program provides maintenance and
recalibration on a regular basis. Tektronix, inc. will rem-
ind you when a product is due for recalibration and per-
form the service within a specified time-frame. Refer io
Options M1 through M5 in Section 7 for extended service
and warranty options available, Any Service Center can
furnish compiete information on costs and types of
maintenance programs,
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Saction 7—482A/492AP QOperators

OPTIONS

This section describes the options available at this
time for the spectrum analyzer. Changes in
specifications, if any, are described in this section. Con-
tact your local Tektronix Field Office or representative for
additional information and ordering instructions (unless
otherwise indicated).

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

Options A1, A2, A3, A4, and A5 (Power Cord
Options)

There are five international power cord options
offered for the spectrum analyzer (see Table 7-1). The
physicai descriptions of the cord plugs are illustrated in
Figure 7-1. For ordering purposes, refer to the Replace-
abie Mechanical Parts list in the Service Manual, Volume
2, for the Tekironix Part Number.

Table 7-1
POWER CORD OPTIONS
Option Description
Al European, 220 V/50 Hz @ 16A
A2 United Kingdom, 240 V/50 Hz @ 13A
A3 Australian, 240 V/50 Hz, @ 10A
Ad North American, 240 V/60 Hz, @ 15A
A5 Swiss, 220 V/50 Hz, @ 10A

e

i
/!

Vs 4

Al
NORTH AMERICAN EUROPEAN
120V/15A 220V/16A

FOa /7

4
Ll

A2 AJ
UK AUSTRALIAN
240V/13A 240V/10A

YA
i/’f
A4 AB
NORTH AMERICAN SWISS
240V/15A 220V/10A

5562.24

Figure 7-1. International power cord options for the spectrum
analyzer,
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Options M1, M2, and M3 (Extended Service and
Warranty Options)

There are three extended service and warranty

Table 7-2

EXTENDED SERVICE
AND WARRANTY OPTIONS

options offered for the spectrum analyzer (see Table 7-2) Option Description
that go beyoqd thg basic one-year coverage, Contact our M1 Two routine calibrations to published
Ipcai "}‘ektrons)‘( Field Qfﬂce or repre's‘,entatnfe for addi- specifications; one each in years two and
tional information to satisfy your specific requirements. three of warranty coverage, plus two years
remedial service
Option 01 M2 Four years remedial service
M3 Four routine calibrations to published
Option 01 adds an internal preselector and imiter. specifications; one each in years two,
Band 1 input signais are routed through a limiter and three, four, and five of product ownership,
low-pass filter. The band 1 frequency range becomes 50 plus four years of remedial service
kHz to 1.8 GHz. Band 2-5 input signais (1,7 GHz-21
GHz) are routed through the preselector. Table 7-3 lists
the specification changes and additions to the standard
instrument electrical characteristics.
Table 7-3
OPTION 01 ALTERNATE SPECIFICATIONS
Characteristic Performance Requirement Supplemental Information
FREQUENCY
Response
Coaxial (direct) Input About the mid-
point between
Band and Freq Range two extremes Referenced
to 100 MHz
1 (50 kHz-1.8 GHz) +1.5dB 2.5 dB
2 (1.7-5.5 GHz) *2.5dB =3.5dB
3 (3.0-7.1 GHz) +2.5dB 3.5 dB
4 (5.4-18.0 GHz) +3.5 dB +4.5dB
5 (15.0-21.0 GHz) *5.0 dB +6.5dB
AMPLITUDE
Spurious Responses
3rd Order Intermodulation
Products
50 kHz-21 GHz At feast —70 dBc from any two 2100 dBc when signals are
(Bands 1-5) on-screen signals within any fre- separated 100 MHz or more in
guency span preselected bands.
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Table 7-3 (Continued)
OPTION 01 ALTERNATE SPECIFICATIONS

Options - 492A/492AF Qperators

Characteristic

Performance Requirement

Supplemental nformation

AMPLITUDE (Continued)
Harmonic Distortion
50 kHz~1.8 GHz

—80 dB¢ or less

Measured at —40 dBm input fevel in

(Band 1) Minimum Distortion Mode.
1.7-21 GHz Not discernible Typically —100 dBc¢
LO Emission Less than ~70-dBm~21 GHz With 0 dB RF Attenuation
INPUT

Maximum Safs Input Level
{Attenuator Maximum Rating)

+30 dBm (1 W) continuous, 75 W
peak, puise width 1 us or less with a
maximum duty factor of 0.001
(attenuator limit),

DO NOT APPLY DC VOLTAGE TO

THE RF INPUT. (See Optionai
Accessories for DC Block
SENSITIVITY
Equivalent Input Noise in  dBm
versus Resolution Bandwidth Equivalent maximum input noise
Band and Frequency Range |100 Hz|1 kHz:10 kHz | 100 kHz® | 300 kHz? | 1 MHz | with internal Pfﬂsefecfon for each
resoiution bandwidth for frequenc
1 (50 kHz-1.8 GHz) 19 -110[ 1001 —s0 T -85 | -80 |, te T O L ol G e
2&3(1.7-71 GHz) —120 {~110| -100 | -80 -85 -80 INARROW Video filter is activated
4 (lower part) (5.4-12.0 GHz) | -105|-95 | -85 | ~75 | —-70 | —65 |for ;’e%‘umz t;indﬂ?éhg ?f; R?Z
or iess, an & ilter for
4G (;zpper part) (12.0~18.0| —100) 90 | —80 | -70 =85 | =60 | esoiution bandwidths above 1 kHz.
Hz
& (15.0-21.0 GHz) -100{ —-90 | -80 ~70 -85 —60
PHYSICAL

Weight with standard accessories,

except manuals

48 pounds 4 ounces, maximum

Option 07

Option 07 provides an optional 750 input, replacing
the external mixer capability. Table 7-4 lists the changes

and additions to the standard

instrument elecirical

characteristics. These charactaristics apply to the 750

Input.

2 Option 07 replaces the 100 kHz filter with a 300 kHz fiter,

REV NOV 1988
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Table 7-4

OPTION 07 ALTERNATE SPECIFICATIONS

Characteristic

Performance Requirement

Supplemental Information

INPUT
Input Impedance
Return L.oss
5 MHz~800 MHz

750

17 dB {1.35:1 VBWR)

800 MHz-1000 MHz

13 dB {1.6:1 VSWR)} with
210 dB attenuation

Maximum input Level

With 0 dB Attenuation +75 dBmV
With 20 dB or More Attenuation +78 dBmV, 100 V4, maximum
{dc + peak})

FREQUENCY
Center Frequensy Operating Range

1 MHz-1000 MHz

Static Resolution Bandwidth

Within 20% of 300 kHz bandwidth
(6 dB down)

300 kHz resolution filter replaces the
standard instrument 100 kHz filter.

Frequency Response
5 MHz-1000 MHz
Coaxial Input

2.0 dB about the midpoint between
iwo extremes

Frequency response is measured
with 210 dB RF attenuation.

The response figure includes the
effects of:

¢ input vswr
® mixer
* gain variations

Variations in display flatness contri-
bute about 1 dB to the response
figure,

1 MHz {0 5 MHz

Typically <3 dB down from the
§ MHz response

AMPLITUDE
Reference Level Range

~68 dBmV to +79 dBmV

+89 dBmV is achievable in
MIN NOISE mode

SENSITIVITY
Equivalent input Noise Sensitivity
5 MHz to 1000 MHz

See the main specifications and the
Option 01 specifications for 300 kHz
sensitivity with the 500 RF INPUT,

100 Hz —74 dBmV Typically —83 dBmV
1 kHz ~86 dBmV Typicailly ~73 dBmV
10 kHz —56 dBmV Typicaily —63 dBmV
300 kHz —41 dBmv Typically —48 dBmvV
1 MHz —36 dBmY Typicaily ~43 dBmV

OUTPUT

Calibrator Cutput

{CAL OUT)
Level +20 dBmV +0.5 dB

at 100 MHz =10 PPM

100 MHz comb of markers provide
amplitude calibration at 100 MHz and
markers for frequency and span cali-
bration to 1.0 GHz

Cutput impedance

750 nominai
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Option 08

Option 08 deletes the external mixer capability. The
frequency range is 50 kHz to 21 GHz.

Options 21 and 22

Optien 21 includes a set of two high-performance
waveguide mixers {18-40 GHz). Option 22 includes a sst
of three high-performance waveguide mixers (18 to 60
GHz). Both options also include an interface cable and a
diplexer assembly. See Table 7-5 for characteristics. For
ordering purposes, refer to the back of the Replaceabie
Mechanical Paris list in the Service Manual, Volume 2,
for the Tektronix Part Number.

NOTE

Options 21 and 22

The characteristics in Table 7-5 for Options
21 and 22 assume that the waveguide mixer
is connected to a continuous wave signal
source and that PEAK/AVERAGE is adjusted
for maximum signal ampiitude. The signal
must be stable (rot frequency modulated
more than the resolution bandwidth); other-
wise, frequency response performance can-
not be met.

Table 7-5
OPTIONS 21 AND 22

(WAVEGUIDE MIXERS) AL TERNATE
SPECIFICATIONS

Sensitivity: Equivalent Input
Noise @ 1 kHz Bandwidth
Frequency Range {Maximum)

18.0-26.5 GHz =100 dBm — frequency response,
{Options 21 and 22} | 3.0 dB; referenced to 100 MHz,
+6.0dB

26.5-40 GHz -85 dBm — frequency response,
{Options 21 and 22} | +3.0 dB; referenced to 100 Hz,
6.0 dB

40.0 to 80 GHz
{Option 22 only}

—85% dBm — frequency response,
+3.0 dB; referenced to 100 Hz,
+6.0 dB

Options 30 and 31

Optlon 30 provides the spectrum analyzer installed in
& rackmount cabinet. Necessary extra cooling Is pro-
vided by the addition of a larger fan, A front-panel

REV NOV 1986
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drawer provides storage for most accessories used with
the spectrum analyzer. External vibrations, from rack
cooling fans or surrounding equipment, may lower the
FM-characteristic. Because of different rack frame types,
this lowering cannot be specified; in a typical fan-cooled
rack, iowering increases by a factor of two,

Option 31 provides the cabling necessary to access
all the front-panel connectors &t the cabinet rear panel,
Because of the extra cabling, lowering may occur in
response flatness and sensitivity at the high end of the
frequency range; above 3.0 GHz this is typically about 2
dB.

Option 30 with Option 31 meets MIL-T-28800B, type
Hl, class 5, style F spacification, During verlfication tests,
Option 30 alone and Option 80 with Option 31 are
secured to the rack at the front and back {the semi-rigid
cables bstween the front-panel connectors and the
cabinet grill connectors {Option 31} are removed). Table
7-8 lists the similarities to and the changes from the
standard instrument.
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Tabie 7-8

OPTIONS 30 AND 31 (RACKMOUNT) CHARACTERISTICS

AND ALTERNATE SPECIFICATIONS

Characteristic Description
AMPLITUDE
Spurious Responses —90 dBm or less
ENVIRONMENTAL
Temperature Relative Humidity
Temperature
Operating 0-25°C 85% +5,—0%
25-40°C 75%
40-50°C 45%
Non-operating ~55-+75°C 85% +5, —0%
Humidity
Non-operating Same as standard instrument.
Altitude
Operating 10,000 feet
Non-operating 40,000 feet
Vibration
Operating Method 514 Procedure X {modified)/MH.-STD-B10C. Vibration limit is 1g.
Resonance searches along all three axes at 0.0065 inch displacement, fre-
quency varied from 10 Mz to 55 Hz, 15 minutes per axis, plus dwell at the
resonant frequency or 33 Mz, if no resonance is found, for 10 minutes per
axis, Total vibration time of 75 minutes. Instrument secured to vibration plat-
form during test,
Transportation

Package Vibration

Meets National Safe Transit Association's pre-shipment test (project 1A-B-1)
when correctiy packaged. One hour vibration of 1g.

Package Drop

Operabie after a 24-inch drop on any corner or fiat surface,

Electromagnetic interference
{EMI)

Within limits described in MIL-STD-461B Part 4 {same as standard instru-
ment).

PHYSICAL

Weight with standard acces-
sorigs, except manuals

7Q pounds, maximum

Dimensions, without side rails

8.75 x 16.89 x 25.00 inches (222 x 429 x 635 mm)

SAFETY

Same as the standard instrument.

ACCESSORIES
Standard Same as the standard instrument, with the addition of rack slides.
Optional Same as the standard instrument, except the hard transit case is not avall-

able,
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Option 39

Option 39 provides a silver battery for the
instrument's battery-powered memory. The battery lite at
+55°C is 1-2 years and 2-5 years at +25°C.

Option 41

Option 41 includes the following features to provide
extra measurement capabilities for Digital Microwave
Radio.

® A wider bandwidth preselector provides better signal
symmetry in the digital radio bands.

& A narrow video filter (approximately 1/3000th of the
resolgtion bandwidth) improves amplitude variation
analysis at specific frequency spans that are unique
to the digital radic measurements.

® Improved frequency span/div accuracy at 5 MHz/div
span provides accurate signal bandwidth measure-
ments.

Option 42

Option 42 provides for a rear-panel 110 MHz IF sig-
nal with a bandwidth greater than 5 MHz, which makes

LR LETI A ]

the spectrum analyzer suitableXF for broadband swept-
receiver applications,

QOption 45

This option provides the spectrum analyzer with the
softwareffirmware  necessary to meet Modular
Automated Test Equipment Compatibility Options
(MATECO). A MATECO Programmers Manua? is included
as an accessory with this option.

Option 52

Option 52 provides a North American 220 V
configuration with the standard power cord. The fuses
are replaced with 2A slow blow.

Options — 492A/492AP Operators
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GLOSSARY

The following glossary wili help you better under-
stand tarms as they ars used in this document and with
reference to spectrum analyzers,

GENERAL TERMS

Spectrum Analyzer — An apparatus generally used
to display the power distribution of an incoming signal as
a function of frequency.

NOTE

It Is useful in anatyzing the characteristics of
repetitive electrical waveforms in general,
since repetitively sweeping through the fre-
quency range of interest will display all com-
ponents of the signal.

Center Frequency — The frequency that
corresponds to the center of a frequency span;
expressed in hertz.

dBc ~— dB below carrier level.

Effective Freguency Range ~- The range of fre-
quency over which the instrument performance is
specified. The lower and upper limits are expressed in
hertz.

Frequency Band - A pant of effective frequency
range over which the frequency can be adjusted;
expressed in hertz,

Full Span {Maximum Span) — A mode of operation
in which the spectrum analyzer scans an entire fre-
guency band,

Zerc Span ~— A mode of operation in which the fre-
quency span is reduced to zero.

Enveiope Display — The display produced on a
spectrum analyzer when the resolution bandwidth is
greater than the spacing of the individual frequaency com-
ponents.

Line Display — The display produced on a spectrum
analyzer when the resolution bandwidth is less than the
spacing of the individua! frequency components.

Line Spactrum — A spectrum composed of signal
amplitudes of the discrete frequency components.

Maximum Safe input Power — WITHOUT DAMAGE.
The maximum power applied at the input that will not
cause degradation of the instrument characteristics.

—WITH DAMAGE. The minimum

power applied at the input which will damage the instru-
ment.

intermodulation Spurious Response {(Intermodula-
tion Distortion) — An unwanted spectrum analyzer
response resulting from the mixing of the nth order fre-
quencies, due to non<inear elements of the spectrum
analyzer. The resultant unwanted response will be
displayed.

Baseline Clipper {intenslfier) — Increasing the con-
trast between the signal and the baseline portion of the
display.

Pulse Stretcher — A pulse shaper that produces an
ocutput puise, whose duration is greater than that of the
input pulse, and whose amplitude is proportional to that
of the peak amplitude of the input pulse.

Signal Identifier — A means to identify the spectrum
of the input signal when spurious responses are possi-
ble,

Video Fiiter — A post detection low-pass filter.

Scanning Veloclty ~- Frequency span divided by
swaep time and expressed in heriz per second,

TERMS RELATED TO FREQUENCY

Display Frequency -~ The input frequency as indi-
cated by the spectrum analyzer; expressed in hertz.

Frequency Span (Dispersion} — The magnitude of
the frequency band displayed; expressed in hertz or
heriz per division,

Frequency Linearity Error - The error of the rela-
tionship between the frequency of the input signa! and
the frequency displayed; expressed as a ratio,

Frequency Drift — Gradual shift or change in
displayed frequency over the specified time due to inter.
nal changes in the spectrum analyzer; expressed in hertz
per second, wherse other conditions remain constant.

Residual FM (Incidental FM) — Short term displayed
frequency instability or jitter due to instability in the spec-
trum analyzer local oscillators, given in terms of psak-
to-peak frequency deviation and expressed in hertz or
percent of the displayed frequency.

imputse Bandwldth — The displayed spectral level
of an appiied pulse divided by its spectral voitage density
leve!l assumed to be flat within the pass-band.

Static (Amplifier) Resolution Bandwidth — The
specified bandwidth of the spectrum analyzer's response
1o a cw (continuous wave) signal, if sweep time is kept
substantially long.
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NOTE

This bandwidth is the frequency separation
of two down points, usualiy 6 dB, on the
response curve if it is measured either by
manual scan {true static method) or by using
a very low speed sweep (quasi-static
method).

Shape Factor {Skirt Selectivity) — The ratio of the
frequency separation of the two (60 dB/6 dB) down
points on the response curve to the static resolution
bandwidth,

Zero Pip (Response) — An output indication that
corresponds to zere input frequency,

TERMS RELATED TO AMPLITUDE

Deflection Coefficient -~ The ratio of the input signal
magnitude to the resuliant output indication.

NOTE

The ratio may be expressed in terms of volts
{rms) per division, decibels per division,
watis per division, or any other specified fac-
tor.

Display Reference level — A designated vertical
position representing a specified input level,

NOTE

The level may be expressed in dBm, volts, or
any other units,

Sensitivity — Measure of a spectrum analyzer's ahil-
ity to display minimum level signals, at a given IF
bandwidth, dispfay mode, and any other influencing fac-
tors; expressed in decibels.

Equivalent Input Noise Sensitivity — The average
level of a spectrum anaiyzer's internally-generated noise
referenced to the input.

Display Flatness — The unwanted variation of the
displayed amplitude over a specified frequency span,
expressed in decibels.

A-2

Relative Display Flatness -~ The display flatness
measured relative to the dispiay amplitude at a fixed fre-
quency within the frequency span; expressed in decibels.

NOTE

Display flatness is ciosely related to fre-
quency response. The main difference is that
the spectrum display is not recentered.

Frequency Response — The unwanted variation of
the displayed amplitude over a specified center fre-
gquency range, measured at the center irequency;
expressed In decibels.

Display Law — The mathematical law that defines
the input-output function of the instrument.

The following cases apply.

® Linear — A display in which the scale divisions are a
linear function of the input signal voltage,

® Square law (power) — A display in which the scale
divisions are a linear function of the input signal
power,

& Logarithmic — A display in which the scale divisions
are a logarithmic function of the input signal voltage.

Dynamic Range -— The maximum ratio of the leveis
of two signals simultaneously present at the input which
can be measured to a specified accuracy.

Bisplay Dynamic Range - The maximum ratio of tha
levels of two non-harmonically related sinusoidal signais;
each of which can be simultaneously measured on the
screen o a specified accuracy.

Gain Compression - Maximum input level where
the scale linearity error is below that specified.

Spurious Response -— A response of a spectrum
analyzer where the displayed frequency does not con-
form to the input frequency.

Hum Sidebands — Undesired responses created
within the spectrum analyzer, appearing on the display,
that are separated from the desired response by the fun-
damental or harmonic of the power-line frequency,

Noise Sidebands — Undesired response caused by
noise internal to the spectrum analyzer appearing on the
display around a desired response.

Residual Response - A spurious response in the
absence of an input signal. (Noise and zero pip are
excluded.)

Input Impedance — The impedance at the desired
input terminal, usually expressed in terms of vswr, return
loss, or other related terms for low impedance devices
and resistance-capacitance parameters for high-
impedance devices,



TERMS RELATED TO
DIGITAL STORAGE

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.

Digitally Averaged Display — A display of the aver-
age value of digitized data computed by combining serial
samples in a defined manner.

Multiple Display Memory — A digitally-stored display
with muitiple memory sections that can be displayed
separately or simultaneously,

Clear (Erase} — Presets memory to a prescribed
state, usually that denoting zero.

Save A — A function that inhibits storage update,
saving existing data in a section of a muitiple memory
{e.g., Save A).

View {Display} -—— Enables viewing of contents of the
chosen memory section (e.g., View A displays the con-
tents of memory A; View B displays the contents of
memory B).

Max Hold (Peak Mode) — Digitally stored dispiay
mode that compares, at each frequency address, the
incoming signai level to the stored level and retains the
greater. In this mode, the display indicates the peak level
at each frequency after several successive sweeps.

Scan Address — A number representing each hor-
izontal data position increment on a directed beam type
display. An address in a memory is associated with each
scan address.

Glossary — 492A/492AP Operators

TERMS RELATED TO MARKERS

Live Trace — Any combination of the A trace and/or
the B trace when SAVE A is off,

Active Trace — Live Trace or the B—~5SAVE A frace (a
trace recalled into B is not an active trace).

inactive Trace — SAVE A trace or a trace recalled
into the B display before the sweep is started.

Primary Marker — The marker displayed in the Sin-
gle Marker mode whose frequency andfor position is
changed when tuning with the CENTER/MARKER FRE-
QUENCY control, When two markers are displayed, the
brightest marker is the Primary marker.

Secondary Marker -— The ‘“second" marker
displayed only in the Delta Marker mode,
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TektroniX. MANUAL CHANGE INFORMATION

Committed to Excolience

Date: 8-27-87 Change Reference: C1/887
Product: See list Manual Part No: See list Product Group: 26
INSTRUMENT PART NO. S/N B010586 and up

4920/492AF Qperators  070-5562-01
492A/492AP Bervice 1 070-5565-01

Replace Sensitivity table in the Option Section with the table below.

OPTION 01 ALTERNATE SPECIFICATIONS

Characteristic Performance Requirement Supplemental Information

AMPLITUDE (Continued)

Harmonic Distortion

50 kHz to 1.8 GHz -B0 dBc or less Measured at -40 dBm input leve!

{Band 1) in Minimum Distortion Mode.
1.710 21 GHz Not discernible Typically -100 dBe¢

L0 Emission Less than -70 dBmto 21 GHz With 0 dB RF Attenuation.

+30 dBm (1 W) continuous, 75

Input Level W peak.

Maximum Safe Input « Pulse Width = 1 s or jess

; . )
(Attenuator Maximum Rating) » Maximum duty factor of 0.001

{Attenuator limi)
DO NOT APPLY DC VOLTAGE

TO THE RF INPUT. {Ses
Optional Accessories for DC

Block)
Sensitivity Equivalent Input Noise in dBm Equivalent maximum
VOrsus input noise with internal
Resolution Bandwidth preselection for each
Band and Frequency Range | 100 Hz| 1 kHz | 10 kHz | 100 kHz| 300 kHz"| 1 MHz resolution bandwidth for
50 kHz—1.8 GHz (Band 1) 120 | 110 | -100_| 90 =TT e | equency bands  —5
- (50 kHz — 21 GHz). The
1.7—5.5 GHz (Band 2) -120 -110 § -100 80 -85 -80 NARROW Video filter is
3.0—7.1 GHz (Band 3) -119 | -109 § 99 -89 -84 -79 | activated for resolution
5.4—12 GHz (Band 4 -105 -85 -85 -75 -70 -85 bandwidths of 1 kHz or
12—18 GHz (Band 4) #-100] 80 | -80 70 -65 60 | less. and the WIDE filter
for resolution: bandwidths
15—21 GHz (Band 5) #-99 -89 79 -69 -654 -89 above 1 kHz.
PHYSICAL
Weight with standard accesso-
ries, except manuals 48 pounds 4 ounces, maximum

Option 07 (75 G Input)

Option 07 provides an optional 750 input, replacing the external mixer capability.

»Option 07 replaces the 100 kHz fitter with a 300 kHz filter.
# Revised B-27-87






Te kt ron ix MANUAL CHANGE INFORMATION

Committed 1o Excellence

Date: 12/21/87 Change Reference: C100/188
Product: 492B/492BP Operators Manual Part No: 070-5562-01 Product Group: 26

The 492B/4928P has the same features as the 492A/492AF Spectrum Analyzer with additional 3 MHz resclution
bandwidth and precision counting ability. 492BF instruments also have macro instructions.

Section 1 - GENERAL INFORMATION

The following features are added:

- precision counting ability

- ability to plot the display, readout, and graticule

» ability io hold 8 personalized macros in memory (programmable instruments only}
» 100 Hz to 3 MHz resclution bandwidth

+ multiband sweep capabiiity.

Change the HELP feature to read:

= HELP messgage ort readout that describes the
" explain operating ettors.

-

unction of front-panel pushbuttons and controls as well as messages that

Replace the 2nd paragraph with the following:

The frequency range is 10 kHz to 21 GHz with the internal mixer, extending up to 325 GHz with external waveguide mixers,
Rasolution bandwidth is 100 Hz to 3 MHz. Digital storage provides fiicker-free displays plus functions to compare and subtract
displays, and save maximum values. In addition, up 1o nine separate displays with their readouts can be stored in battery-
powered non-volatile memary, then iater recalled for additiona!l analysis and comparison. Upto ten different front-pane! control
selups can also be stored for future recall. The signal counting feature allows the spectrum analyzer to selectively count a
particular signal out of several that may be present at its input.

Insert the paragraph below in front of Firmware Version and Error Message Readout:

The programmable instrument also adds the macre instructions (macros) feature. The instrument memory has 8K bytes set
aside for the construction of made-to-order macros. The macro menu can hold the titles of eight macros for easy access.
Specific macre information is located in the Programmers Manual.

Add the following to the 1st paragraph under Firmware Version and Error Message Readout:

in addition, the programmable instrument will flash the GPIB address and macro status when RESET TO LOCAL is pressed.
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Section 2 - SPECIFICATION

Replace the present Specifications Tables with the following:

Table 2-1

FREQUENCY RELATED CHARACTERISTICS

Characleristic

Performance Requirement

Center/Marker Frequency
Operating Range

Internal Mixer

Supplemential! Informaiton

s A A Ao Tl i

10 kHz 10 21 GHz

Tuned by the CENTER/MARKER
FREQUENCY control of the DATA
ENTRY keypad.

External Mixer

To 325 GHz {see Options Section}

Accuracy

{After front-panel CAL has been
performed)

Center/Marker Fregeuncy Accuracy is
specified by three characteristics:

* reference frequency error

* inttial accuracy (Firmware corrected)

* center frequency drift during the
sweep

Initial {start of sweep)
Bands 1 & 512 with SPAN/
DIV>200 kHz, and Bands 2—4
with SPAN/DIV »100 kHz

{1st LO uniocked)

4{20%D + (CF x REF) + 15N kHz]

Where:

D = SPAN/DIV or RESCLUTION
BANDWIDTH , whichever is greater
CF = Center/Marker Frequency
REF = Reference Fregeuncy Error
N = Harmonic Number

Bands 1 & 512 with SPAN/
DIV <200 kHz and Bands 24
with SPAN/DIV <100 kHz

(1st LO locked)

+{20%D + (CF x REF) + (2N + 25)Hz]

Where:

D = SPAN/DIV or RESOLUTION
BANDWIDTH, whichever is greater
CF = Center/Marker Frequency
REF = Reference Frequency Error

N = Harmenic Number

Refer to “IF, LO Range and Harmonic
Number’ specification for the N value.

Allow a setiling time of one second for
each GHz change in CF within a band.
in bands 4-12, divide the CF change
by N.

See bandwidth centering, Page 6
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Table 2-1 {Continhued)

492B/492BP Operators C100/188

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

wrvna e

Center Frequency Drift

With constant amblent temperature
and fixed center frequancy. Any error
is observed during sweep time,
Correction will occur at the end of
sweep or as often as necessary to
maintain specifications.

After 30 minute warmup

Bands1&5—12 with SPAN/
DIV =200 kHz and Bands 2—4
with SPAN/DIV =100 kHz

(1st LO uniocked)

Typically £{25 kHz)N per minute

Bands 18512 with SPAN/
MV <200 kHz and Bands 2—4
with SPAN/DIV<100 kHz

{1st LO locked)

Typically <150 Hz per minute

After 1 hour warmup

Bands 1&5—12 with SPAN/DIV
>200 kHz and Bands 2—4

with SPAN/DIV 100 kHz

{1st LO uniocked)

Typically £(5 kHz)N per minute

Bands 18512 with SPAN/
DIV <200 kHz and Bands 2--4
with SPAN/DIV €100 kHz

(1st LC locked)

<50 Hz per minute

Readout resolution

<10% cof Span/Div.

Reference Frequency Error (internal)

Aging Rate

Warm-up time f{after <24 Hrs. with
power off) <72 Hrs. 1o maet aging rate
specifications; otherwise (after power
down indefinitely) 30 days to meet aging
rate specifications.

<2 x 10 per day

Short Term

1.4 x 10° per week

First six months

<3.5 x 107 in first six months

Atter the first six months

<5 x 107 per year

Accuracy During Warmup at
+25°C 30 Minutes After Power Up

Within 1 x 10¢ of the frequency after 24
haurs

Temperature Sensitivity

Within 1.5 x 16° over the operating tem-
perature range, referenced to +25° C.
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492B/452BP Operators C100/188

Tabie 2-1 {Continued)

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Residual FM

Short term, after 1 hour warmup.

Bands 1 & 5—12 with SPAN/DIV
>200 kHz and Bands 2w-dq
withSPAN/DIV =100 kHz

{1st LO unlocked)

(7 kHz)N total excursion in 20 ms.

Bands 1 & 5—12 with SPAN/DIV
5200 kHz and Bands 2—4 with
SPAN/DIV <100 kHz

{1st LC locked)

s{10+2N}Hz total excursion in20 ms.

Refer to ‘IF, LO Range, and Harmonic
Numbe:’ specification for the N value,

Resolution Bandwidth (8 dB down)

Within 20% of selected bandwidth.

100 Hz to 1 MHz in decade steps, and
3 Miz

Shape Factor {60 dB/6 dB}) 7.5:1 orless

Noise Sidebands Measured at an offset of 30 X the
Resolution Bandwidth =100 Hz <70 dBc resolution bandwidth.
Resoiution Bandwidth 51 kHz =75 dBe¢

Signal Counter
Accuracy

With Span to Resolution Band
width Ratios <10:1

+{(CF X REF)+{10 + N)Hz + 1 LSD]

Where:

CF = Center or Marker Frequency
REF = Reference Frequency Error
LSD = Least Significant Digit

N = Harmonic Number

Reter to 'IF Frequency, LO Range,
and Harmonic Number (N} specifica-
tion for the value of N. Count at
center, marker, or deltg markers

Sensitivity

Signal level, at center screen or at
marker, must be 20 dB or more above
the average noise level and within 60 ¢B
of the reference level,

Headout Resolution

Selectable from 1 Hz to 1 GHz in
decade steps

Selected with <Blue-SHIFT> COUNT
RESoiution sequence

AF Accuracy

H{(AF X REF) +{20 + 2N)Hz +1 LSD]

Where:
AF = Delta Frequency
N = Harmonic Number
REF = Reference Frequency Error
LSD = Least Significant Digit

Refer to IF, LO Range, and Harmonic
Number specification later in this table
for the N value
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Table 2-1 (Continued)

492B/492BP Operators C100/188

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Regquirement

Supplemsnial information

|

rerra—

Marker(s)

When activated, the marker is a bright
dot positioned by the CENTER/
MARKER FREQUENCY contrel or the
DATA ENTRY pushbutions.

Normal Accuracy

Identical to center frequency accuracy

For the active trace

AMKR Accuracy

+1% of the total span

For the active frace.
5% on multiband and stored displays

Displays delta time or delta Frequency
in Zero Span mode

AMKR activates a second marker atthe
position of the single marker on the
frace, Parentheses appear on

the marker display line indicating that
the delta mode is active. The display
shows the difference in frequency

and amplitude. <Green-SHIFT>
1<-MKR->2 sslects which marker is
tuned.

AMKR Resolution

<10% of SpanfDiv

Frequency Span/Div
Overall Range

With SPAN/DIV control

100 Hz to 10 GHz {in a 1-2-5 se-
guence)

With the DATA ENTRY
Keypad.

100 Hz to 15 GHz (io one significant
digit)

With Muitiband Mode

In bands 1 through 5 (2—35 for Opt.01),
<btue SHIFT> FREQ START/STOP
permits entry of a start frequency inone
band and the stop frequency in ancther
band {(Multiband Mode).

Maximum range is 0 to 21 GHz. (1.7 1o
21 GHz for Option 01)

Start and Stop frequencies are limited fo
a single band in Band 1 (Opt.01 only)
and bands 6 through 12.

The FREQ RANGE readout displays
MULTIBD in Multiband mode.
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492B/492BP Operators C100/188

Table 2-1 (Continued)
FREQUENCY RELATED CHARACTERISTICS

Characieristic Performance Requirement Supplemental Information

Frequency Span/Div (continued)

Minimum Span/Div 100 Hz all bands
Maximum Span/Div With SPAN/DIV With DATA
Controi ENTRY Keypad

Band 1 {0-—1.8 GHz Opt. 01) 100 MHz 170 MHZ®
Band 1 (0—4.2 GHz) 200 MHz 410 MHz
Band 2 {(1.7—5.5 GHz) 200 MHz 370 MHz
Band 3 {(3—7.1 GHz) _ 200 MHz 400 MHz
Band 4 {5.4—18 GHz) _ 500 MHz 1.2 GHz
Band 5 (15—21 GHz) 500 MHz 590 MHz
Band 6 {18—27 GHz} 500 MHz 790 MHz
Band 7 {26—40 GHz) 1 GHz 1.3 GHz
Band & (33—60 GHz) 2 GHz 2.6 GHz
Band ¢ (50—580 GHz) 2 GHz 3.9 GHz
Band 10 (75—140 GHz) 5 GHz 6.4 GHz
Band 11 (110—220 GHz) 10 GHz 10 GHz
Band 12 (170325 GHz) 10 GHz 15 GHz

In addition, MAX SPAN sweeps
across an entire band and ZERO
SPAN provides a G Mz display. With
ZERQC SPAN the horizontal axis is
calibrated in time/div instead of

frequency/div
Accuracy/Linearity Within §% of the selected Span/Div | Measured over center 8 divisions.

Specification does not apply to multi-

band mode.
IF Frequency, LO Range, and
Harmonic Number {(N)

1stiF | LO Range

Band and Freq. Range : (MHz) (MHz) (N)
1{0—1.8 GHz Opt. 01) 2072 | 2072—3872 1~
1 {0-—4.2 GHz) 2072 | 2072--6272 1-
2 {1.7—8.5 GHz} 828 252963282 1 -
3 (3.0—7.1 GHz) 829 | 2171—8271 1+
4 (5.4—18 GHz) 829 [ 2076—6276 3~
5 {{5—21 GHz} 2072 | 4309—B309 3+
8 {18—27 GHz) 2072 | 26554155 8+
7 (26—40 GHz) 2072 § 23833793 10 +
8 (33—80 GHz) 2072 | 3083--5793 10+
9 {5080 GHz) 2072 | 31955862 15 +
10 (75—140 GHz) 2072 | 31715097 | 23+
11 (110220 GHz} 2072 | 29175890 37 +
12 (170325 GHz) 2072 | 29995767 56 +
Bandwidth Fiiter Centering The instrurnent filter centering routine

defines the left most high point of the
filter response curve in band one as
the filter center. This point must be
used for all measurements refer-
enceing filter center,

T Option Section
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Table 2-2

4928/492BP Operators C100/188

AMPLITUDE RELATED CHABACTERISTICS

Characterlstic

Performance Requirement

Supplemental information

Vertical Display Modes

10 dB/Div, 2 dB/Div, and Linear. Any
integer between 1—15 dB/Div can
also be selected via the DATA
ENTRY keypad.

Display Dynamic Range

90 dB maximum for Log Mode = 12
dB/Div.

8 divisions for Linear Mode.

Display Amplitude Accuracy
10 dB/DIV Mode

+1.0 dBA1C ¢B to a maximum cumula-
tive error of +2.0 dB over 80 dB range

Maximum cumulative error of + 4.0 dB
over 20 dB range

2 dB/DIV Mode 0.4 dB/2.0 dB to a2 maximum
curnulative error of £1.0 dB over 16 dB
range
LIN Mode +5% of full scale
Reference Level Top of the graticule
Range From —117 ¢Bm to +50 dBm; +50 dBm
includes 20 dB of IF gain reduction (+30
Log Mode dBm is the maximum safe input). Alter-

{(With 0 Reference Level offset}

nate reference levels are:
*dBV {(~130 dBV to +37 dBV)

*dBmV (~70 dBmV to +97 dBmV)
*4BumV (~10 dBrV 10 +157 dBuV)

LN Mode 38.6 nV/Div to 2.8 V/Div (1W maxi-
mum safe input)
Steps
10 dB/DIV Mode 16 dB for the coarse mode.
1 dB for the FINE mode.
2 dB/DIV Mode 1 dB for the coarse mode.
0.25 dB for the FINE mode.
LIN Mode 1-2-5 sequence for coarse mode.
1 dB equivaient steps for FINE mode.
Set via DATA ENTRY Keypad Steps correspond to the display mode

in coarse, except for 2 dB/DIV where
steps are 1 dB.

In FINE mode;

1 dB when the mode is % dB/Div or
more

0.25 dB for display modes of 4 dB/
Div or less {referred to as AA mode)
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492B/492BP Operators C100/188

Tabie 2-2 (Continued)

AMPLITUDE RELATED CHARACTERISTICS

Characteristic

st

Reference Level {continued)

Accuracy

Performance Requirement

Suppilemental Information

Dependenﬁmmdﬁ%ﬁg
tics:

*RF Attenuation Accuracy

*IF Gain Accuracy

*Rasolution Bandwidth

*Frequency Response

*Dispiay Mode

*Calibrator Accuracy

*Fraquency Band

* <Blue-SHIFT=> CAL routine reduces

error between resolution bandwidths
at -20 dBm REF LEVEL. Other REF
LEVELs may have larger errors.

*Temperature variation (+0.15 dBrC

maximum}.

The input RF attenuator steps 10dB for
reference level changes above -30
dBm (~20 dBm when MIN NOISE is
active) uniess the MiN RF ATTEN set-
ting is greater than zero.

The IF gain increases 10 dB for each 10
dB reference ievel change beiow -3C
dBm {~20 dBm when MIN NOISE is ac-
tive).

Marker/s Accuracy

identical to REF LEVEL accuracy plus
cumulative error of display scale (De-
pendent on vertical position)

RF Attenuator
Range 0—80 dB in 10 dB steps
Accuracy Withir: 0.5 dB/10 dB 1o a maximum of
Decto 1.8 GHz 1 dB over the 60 dB range

1.8 GHz to 18 GHz

Within 1.5 dB/10 dB 10 & maximum of
3 dB over the 60 dB range

18 GHz t0 21 GHz

Within 3.0 dB/10 dB 1o a maximum of
& dB over the 60 ¢B range

IF Gain 87 dB of gain increase, 20 dB of gain
Range decrease (MIN NOISE and reduced
gain mode}, in 16 dB and 1 dB steps.
Acc:;rg;yst < 0.2 dB/dB step o 0.5 dB/9 dB steps
ep except at the decade transitions.
Decade Transitions
—29 to -30 dBm 0.5 dBorless Maximum 1 dB cumulative errar over
-39 to 40 dBm 10 dB.
—49 to =50 dBm
-59 to —60 dBm
Maximum Deviation +2 dB
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Table 2-2 (Continued)

492B/492BP Operators C100/188

AMPLITUDE RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Gain Variation Between Resolution
Bandwidths

Measurement conditions:
*Measured at -20 dBm

*MiN DISTORTION mode
* After CAL routine @ Ambient Temp.

With respect to 3 MHz Filter

€$0.4dB

Between Any Two Filters

<0.8dB

Freguency Response

Measured with 10 dB RF Attenuation
and Peaking optimized for each center
frequency setting (when applicable}.

Response is affected by:
*input VSWH

*harmonic number (N}
*gain variation

*mixer

*nreselector (Option 01)

Display flatness is typically 1 dB greater
than frequency response.

Refer to the Options portion for vari-
ations in this specification.

Coaxial {direct) Input

Band and Frequency Range

1 {10 kHz—4.2 GH2}
2 (1.7—5.5 GHz)
3 (3.0—7.1 GHz)
4 (5.4—18 GHz)

5 (15—21 GHz)

About the mid-

point between Referenced

two extremes to 100 MHz
+1.5dB +2.5dB
+1.5dB +2.5 dB
+1.5dB +2.5dB
+25dB 3.5 dB
+3.5dB +5.0 dB
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492B/492BP Operators C100/188

Tabie 2.2 (Continued)

AMPLITUDE RELATED CHARACTERISTIC

Characteristic

Performance Requirement

mimpompyisomcta

Frequency Respunse {continued)

With TEKTRONIX Waveguide
Mixers (WM 490 Series)

Band and Frequency Range

About the
midpoint between
two extremas

8 (18—26.5 GHz)
7 (26.5—40 GHz)

8 (33—50 GHz)
(40—59 GHz)

9 (50—90 GHz)
10 (75140 GHz)
11 (110—220 GHz)

12 (170—325 GHz)

+2.0 dB
+2.0dB

+2.0dB
+2.5dB

Supplementat Information

Referenced 1o
100 MHz

#8.0dB
+6.0 dB

+6.0dB
+6.0 dB

Typically +3 dB over any 5 GHz range.
Typically £3 ¢B over any 5 GHz rangs.
Typically 13 dB over any 5 GHz range.

Typically +3 dB over any 5 GHz range.

Differential Amplitude Measurement

AA mode providas differential meas-
urements in 0.25 dB increments.

{This is not related to the AMKR
mode.}

Range Maximum range of 67.75 dB depend-
ent on Reference Level when AA
mode is activated.

Accuracy Difference | Steps | Error

0.25dB 1 0.15dB
2dB 8 ¢.4dB

10 dB 40 1.0 dB
20-87.75dB | 80-231} 2.0dR
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Table 2-2 (Continued)

A492B/492BP Operators C100/188

AMPLITUDE RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

tA————

Sensitivity Equivalent Input Noise in dBm vs. Resolution Bandwidth | Fquivalent maximum input

noise for each resolution
Frequency Range 100 Hz | 1 kHz |10 kHz | 100 kHz {300 kHze|1 MMz [3 MHz | bandwidth.
Band 1 Measured at 25° C with:
10 kHz—4.2 GHz -125 ~-115 | -105 7] =80 -85 ~80 * 0 dB attenuation (Min
Band 283 Atten ¢ dB)
1.7 GHz—5.5 GHz& * Narmow Video Filter on
3.0GHz —7.2GHz —125 -116 | ~1058 -95 -850 -85 80

. . . .
Rand 4 Vertical Display 2dB/Div
5.4 GHz—12 GHz ~110  {~100 | -90 ~80 -75 -70 | -85 * Digital Storage on
Band 4 * Max Hoid oif
‘52 GHZ"‘"’""? 8 GHZ "'1 05 —95 —‘85 "‘75 "‘?0 "'65 "'60 * Peak/AVQrage En Average
Band 5 o ) .
1 sec Time/Div
15 GHz—21 GHz * 105 -85 -85 -75 70 ~85 -6 0
* Zero Span

Band 8 . \
18 GHz—27 GHz® 108 100 | -0 80 70| -85 * Input terminated in 502
Band 7&8
28 GHz—B0 GHz® -103 -85 -85 -75 -85 | -60
Band 9

50 GHz—90 GHz®

Typically ~95 dBm at 50 GHz,
degrading to -85 dBm at
a0 GHz,

Band 10
75 GHz—-140 GHz *

Typically ~9C dBm at 75 GHz,
degrading t¢ ~75 dBm at
140 GHz.

Band 11
110 GHz—-220 GHz *

Typicaly —80 dBm at 110 GHz,
degrading to ~65 dBm at
220 GHz.

Band 12
170 GHz—325 GHz ®

Typically 70 dBm at 170 GHz,
degrading to 55 dBm at
325 GHz,

Characteristic

Performance Reguirement

Supplemental Information

Spurious Responses

Residual

~100 dBm or less

Nu input signal, © dB RF Aftenuation
and fundamental mixing Bands 1—3.
Terminate the input in 50

3rd Order intermodulation Products

10 kMz to 21 GHz (Bands 1—5)

~70 dBcorless

Frem any two on—screen signals
within any frequency span. In MIN
DISTORTION mode,

Harmonic Distortion

10 kHz to 21 GHz (Bands 1—5)

—60 dBc or less

Measured at —40 dBm input level in
MIN DISTORTICN mode, and without
reduced gain mode,

LO Emissions

Less than ~10 dBm to 21 GHz

With 0 dB RF Attenuation.

a Option 07 replaces the 100 kHz filter with a 300 kHz filter,

b Spacified using axtarnal TEKTRONIX High Performance Waveguide Mixers.
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492B/492BP Operators C100/188

Table 2-3

INPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

RF INPUT Type N female connector, specified 1o
21 GHz.
(See Cption 07 for supplemental
specifications concerning an additionat
758 input.)
Impedance 500
VSWR

With RF Attenuation 210 dB

10 kHz2.5 GHz

1.311 (typically 1.2:1)

2.5—6 GHz 1.7:1 {typically 1.5:1}
6—18 GHz 2.3:11 (typically 1.9:1)
16—21 GHz 3.5:1 (typically 2.7:1}
VSWR Option 01 instruments measured

With ¢ dB RF Attenuation

within 3 MHz of the center of the
preselactor on Bands 2, 3, 4, and 5.

10 kHz—6 GHz Typically 1.9:1
8—18 GHz Typically 2.3:1
1821 GHz Typically 3.0:1

Maximum Sate Input

With 0 dB RF Attenuation

+13 dBm (Input mixer limited)

With 220 dBm Attenuation

+30dBm (1W) continuous or 75 Wpeak
pulse width of 1 us or less with a maxi-
mum duty factor of 0.001 (aftenuator
limit)

DO NOT APPLY DC VOLTAGE TO
THE RF INPUT.

1 dB Compression Point
{Minimum} for Bands 1—5 (10 kHz—
21 GHz)

In Min Distortion mode

-23 dBm

With no RF attenuation.
Measured at the 10 MHz [F output.

In Min Noise mode

~13 dBm
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Table 2-3 (Continued)

INPUT SIGNAL CHARACTERISTICS

4928/492BP Operaters C100/188

Characteristic

Performance Requirement

Suppiemental Information

EXTHEFIN
Frequency 1 MHz, 2 MHz, 5 MHz, or 10 MHz
+5 PPM
Power -15 dBm to +15 dBm
Waveshape Sinewave, ECL or TTL, with a duty
cycle of 40%—60%
impedance 508 ac and 500 dc
HORIZ|TRIG Dc coupied input for external horizon-

tal drive (selected by the EXT position
of the TIME/DIV control) and ac
coupled input for external trigger
signals (selected at other positions of
the TIME/DIV control).

Sweep Input Voltage Range

C to +10V {dc + peak ac) for full
scteen deflection

Trigger Input Voltage Range

Minimum At least 1.0 V peak from 15 Hz to 500 | Typically 1.0 MHz at 1.5 V peak.
kHz
Maximum
dc + peak ac 50V
ac 30Vrmms to 10 kHz, then derate iinearly
10 3.5Vims at 100 kHz and above.
Putse Width 0.1 gs minimum
MARKER|VIDEQ

External Video input or External Video
Marker input, switched by pin 1 of the
ACCESSORIES connecior,

MARKER input Level!

0 to—-10V

Interfaces with TEKTRONIX 1405
Sideband Adapter,

VIDED Input Level

G o + 4 Vfor full screen display with
pin 1 of the ACCESSORIES connecior
low
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492B/482BP Operators C100/188

Tabile 2-3 {Continued)
INPUT SIGNAL CHARACTERISTICS

Characteristic Performance Requirement Suppiementai Information

——
i

25-pin connector {Not RS-232
compatible)

ACCESSORY Connector (J104)

Provides bi~directional access to the
instrument bus. Also provides external
Video selact. All lines are TTL
compatible, except 2 and 3,

Maximum voltage on all lines is £15V,

Fin External Video Select
Low selects External VIDEQ Input.

High (default} selects Video MARKER
input.

Pin2 External Preselector Drive -— Drive
signal for an external preseiector.
OCutput voltage Is proportional to
center frequency.

Pina External Preselector Return —
Ground return for the External
Preselector signal.

Pin4 internal Control,

High (default} selects internal control.
Instrument bus lines are output at the
ACCESSORIES connector.

Low selects External control. Instru-
ment bus lines at the ACCESSORIES
connecter accept input from an
external cantroller.

Pin5 Chassls Ground

Pins 6-13° Instrument Bus Address lines 7~ ¢#

Pin 14® Instrument Bus Data Valid signal *

Pin 154 Instrument Bus Service Request
signal®

Pin 16+ Instrument Bus Poll signal®

Pin 17 Data Bus Enable input signal.

High (unasserted) disables external
data bus.
Low enables external data bus.

Pins 18-25 Instrument Bus Data lines 07 Aclive
when External Data Bus Enable (pin
17} is low.

a Qutput when intarnally controlled (pin 4 high) and input when externally controlled {pin 4 low).
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Table 2-4

482B/492BP Operators C100/188

OUTPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Calibrator {CAL QUT)

—20 dBm £0.3 dB at 100 MHz

100 MHz comb of markers provide
amplitude calibration at 100 MHz.
Phase~locked to an Externel Refer-
ence in EXT mode.

1st LO and 2nd LO OUTPUTs

Provide access to the cutput of the
respective local oscillators, THESE
PORTS MUST BE TERMINATED IN

50 2 AT ALL TIMES.
1st LO OUTPUT Power +7.5dBm to +20 dBm
2nd LO OUTPUT Power ~12 dBm 15 dB.

EXTERNAL MIXER

When EXT MIXER is selected,
provides bias from a 700 source for
an external mixer, Bias is set by the
MANUAL PEAK control or internally
set f AUTO PEAK is selected.

Replaced by 75G RF Input for Option
07. See Options.,

Bias Range

+1.0 V1o -2.0 V {default) or,

-1.0V to +2.0 V (internally selectable)

VERT Qutput

Provides 0.5V £5% {open circuit) of
signal per division of video that is
above and below the centerline. Full
range —2.0V 1o +2.0V. Source
impedance is approximately 1k

HORIZ Qutput

Provides 0.5V/Div {open circuit) either
side of center. Full range —2.5V o
+2.5V. 2680 mV Max ripple. Source
impedance is approximately 1kQ.

PEN LIFT

TTL compatible, nominal +5V o lift
plotter pen,

10 MHz IF Cutput

Qutput level is approximately -5 dBm
for a full screen signal at —30 dBm
reference level, Nominal impedance
is approximately 5002,

IEEE STD 488 PORT

in accordance with |IEEE 488~78
standard and Tektronix Codes and
Formats standard {version 81,1}

P Version

Implemented as SH1, AH1, T5, L3,
SR1, RL1, PP1, DC1, DT, and CO.

Nan-P Version (Plotter Output)

Implemented as SH1, AHO, T3, LO,
SRO, RLO, PPO, DCO, DTO, and CO.
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482B/492BP Operators C100/188

Table 2-4 (Continued)

QUTPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Requirement

PROBE POWER

Supplemental Infermation

Provides operating voltages for active

probes.
Qutputs
Pin 1 +5V at 100 mA maximum
Pin2 Ground
Pin3 -~15V at 100 mA maximum
Pin 4 +15V at 100 mA maximum

ACCESSCRIES (J104)

All inputs and outputs are listed in
Input Signal Characteristics.
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Table 2-5
DISPLAY CHARACTERISTICS

492B/492BP Operators C100/188

Characteristic

Performance Requirement

Supplemental Information

PR s -

Sweep Triggered, auto, manual, external, and
single sweep.
Sweep Time 20 us/Div to 5 s/Div in 1-2-5 sequence
(10 s/Div available in AUTO)
Accuracy +5% over center § divisions
MKR/Time Accuracy
{in Zerc Span mode)
Single Marker +10%
AMarker 5%
Triggering INTERNAL, EXTERNAL, FREE RUN,

and LINE.

internal Trigger Level

2 divisions or more of signal

EXTERNAL Trigger Input Level

1.0V peak, minimum

EXTERNAL is ac-coupled (15 Hz—
500 kHz). Maximum external trigger
input is 50V (dc + peak ac).

Tabie 2-8
GENERAL CHARACTERISTICS

Characteristic

Video Bandwidth

Performance Requirement

Supplemental Information

Resolution
Bandwidth WIDE NARROW

3 MHz 30 kHz 3kHz

1 MHz 30 kHz 3kHz

100 kMz 3 kHz 300 Mz

10 kHz 300 Hz 30 Hz

1 kHz 30 Hz 3 Hz

100 Hz IHz 0.3 Hz

Pulse Stretcher Fall-Time

30 us/div of pulse amplitude.

Crt Readout

Displays alt parameters listed on the
crt bezel, plus operating messages.
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492B/492BP Operators C100/188

Table 2-6 (Continued)
GENERAL CHARACTERISTICS
Characteristic Performance Hequirement Supplemental Information
S A M Y -
Battery-Powered Memory Instrument settings, macros {"P" instru-

ment only), displays, calibration offssts,
and preselector peaking codes (Opt.01
only) for each band are stered in battery
powerad non-volatile RAM.

Battery Life
At +55°C Ambient Tempera- 12 years
ture
At +25°C Ambient Tempera-
ture
Lithium (Standard) At least 5 years
Silver (Option 39} 2 years

Temperature Range for
Retaining Data

Operating -15°C to +55°C
Non-Operating ~30°C to +85°C
Tabte 2-7
POWER REQUIREMENTS
Characteristics Performance Requirement Supplemental Information
Line Frequency Range 47—440 Hz
Line Voltage Range gV ac © 132V a0 115 V nominal
180V __to250V 230 V nominal
ac ac
Line Fuse
118V Nominal 4A
230V Nominal 2A Medium-Blow
Input Power 210 W maximum {3.2A) At 115V and 60 Hz
Leakage Current
47-83 Hz 3.5 mA maximum with the EMI filter at
250V,
else 5 mA maximum
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Tabie 2-8

ENVIRONMENTAL CHARACTERISTICS

Meets MIL T-28800C, type lll class 3, style C specifications.

Characteristic

Description

Temperature
Operating =15°C 10 +55°C
Non-operating® -62°C o +B5°C

Humidity
Operating 95% (+5%) relative humidity.

Non—operating

Five cycles (120 hours) in accordance with MIL-Std-810D,
Procedure Hl (modified)

Altitude

Cperating

15,000 feet, tasted to 25,000 feet

Non—-Gperating

40,000 feet, tested o 50,000 fest

Vibration, Operating
{instrument secured to a vibration piatform during test)

MIL-Std-810D, METHOD 514 Procedure | (modified),
Rescnant searches in all three axes from 5 Hz to 15 Hz at
0.060" displacement for 7 minutes, 15 Hz to 25 Hz at
0.040" displacement for 3 minutes, and 25 Hz o 55 Hz at
0.020" displacement for § minutes (tested to 0.025"). Dwell
for an additional 10 minuies in each axis at the frequency
of the major resonance or at 55 Hz if none was found.
Resonance is defined as twice the input displacement.
Total vibration time is 75 minutes.

Shoek {Operating and Non~operating)

Three guilictine—type shocks of 30g, one—half sine, 11 ms
duration each direction along each major axis; total of 18
shocks. Tested to 50 G.

Transit drop {free {2l

8 inch, one per each of six faces and eight comers (instru-
mant is tested and meets drop height of 12 inches).

Electromagnetic Interference (EM)

Conducted Emissions

Meets requirements described in MIL-Std—461B Part 4,
except as noted.

Test Method Remarks

CE01-60 Hz to 15 kHz 1 kFz 1o 15 kMz only

CE03~18 kHz to 50 MHz
power leads

15 kHz to 50 kHz, relaxed
by 15 dB

Conducted Susceptibility

CS01-30 Hz to 50 kHz

power leads Full limits
CS502-50 kHz 1o 400 MHz Full limsits
power leads

C506-spike power leads Full limits

= After storage at temperalures below —13°C, the instrument may not reset when power is first turned on. If this
happens, allow the instrument to warm up for at least 15 minutes, then turn POWER OFF for 5 seconds and back ON.
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Tabie 2-8 (Continued)
ENVIRONMENTAL CHARACTERISTICS

Characteristic

B e e ettt e e et st WA

Electromagnetic Interference (EMI) (Continued)

Description

Test Method

Remarks

Radiated Emissions

REQ1-30 Hz 1o 50 kHz
magnetic field (measured
at 30 cm).

Relaxed by 10 dB for funda-
mental to 10th harmenic of
power line.

Exceptioned, 30 kHz 1o
36 kHz

RE02-14 kHz to 10 GHz Full limit
Radiated Susceptibility FAS01-30 Hz to 50 kHz Full limit
RS02-Magnetic Induction To 5 A cniy, 80 Hz
RS03-14kHz to 10 GHz Upto 1 GHz
Table 2-9
PHYSICAL CHARACTERISTICS
Characteristic Description

B e e AP A Ao =t v
Weight

52 ibs. (24 kg) maximum for the standard instrument.

Including cover and standard accessories, except manuals.

Dimensions

Without Front Cover, Handle, or Feet

6.9 X 12.87 X 19.65 inches (175 X 327 X 499 mm)

With Front Cover, Feet, and Handle
Handle Folded Back Over the Insirument

9.15 X 15.05 X 23,1 inches (232 X 382 X 587 mm)

Handle Fully Extended

9.156 X 15,05 X 28.85 inches (232 X 382 X 732.8 mm)
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Section 4 - CONTROLS, CONNECTORS AND INDICATORS

Add the following descriptions after 9 <Blue-SHIFT> ABAND/BANDY:

COUNT - {This pushbutton is located under the AF pushbuttor). When this pushbutton is pressed, the signal at the center or
markser positionis counted with up to 1 Hz resolution at any frequency span/division. The actual resolution is selected with <blue-
SHIFT> COUNT RESOLN. The signal must be 20 dB or more above the noise level and within 80 dB of the reference level.

<Blue-SHIFT> COUNT RESOLN - {This pushbutton is located under the AF pushbution}. This pushbution sequence allows
you to select the desired counter raspiution with the DATA ENTRY pushbuttons. Terminate with cne of the unit (GHz, MHz,
kHz, or Hz) pushbuttons. The counter resolution will be truncated o the decade that is less thar or equal to the selected
resolution.

Replace the corresponding descriptions with those below:

11 EXT MIXER - (Not available on instruments with Option 07 installed). This pushbutton selects the External Mixer mode
and disables the RF input. This is the bias souree for external mixers, as well as the IF input to the analyzer. The External Mixer
mode is indicated by EXT on the cri readout in place of RF ATTENUATION. Bias vaoltage is set by MANUAL PEAK when
selected by the <Blue- SHIFT> PEAK MENU. See xternal Mixers in Section 6 for connecting external mixers and mixer
operation.

13 <Blue-SHIFT> SPAN/DIV - This pushbuiton sequence allows direct entry of FREQUENCY SPAN/DIV, with two significant
digits of resoiution, The span/div range that can be selected is 100 Hz/Div to 10 GHz/div. The maximum range available is a
function of frequency range. If a value outside the allowable range is entered, the spar/div will switch to the lowest non-zero
or maximum span. Spans entered from the DATA ENTRY pushbutions are terminated with one of the four unit pushbutlons
(GHz, MHz, kHz, or Hz).

16 RESOLUTION BANDWIDTH - This control selects the bandwidth of the spectrum analyzer. Selected bandwidth is
indicated on the cit readout. The bandwidth selections are 100 Hz, 1 kMz, 10 kHz, 100 kHz, 1 MHz, and 3 MHz. Time/div is
autematically selected when the TIME/DIV control is in the AUTO position.

24 «<Blue-SHIFT> MKR—CENTER - This pushbution sequence centers the signal at the active marker by setting the center
frequency equal to the marker frequency (this function is not available with a stored trace). When doing counted frequency,
this moves the counted frequency 1o center).

41 «Blue-SHIFT> REF LEVEL UNITS - This pushbutton sequence calls up a menu that alipws the selection of reference level
units or offset as shown below.

0 - DBM
1 - DBV
«2 - DBMV
«3 - DBUVY

4 - ENTER REFERENCE LEVEL OFFSET

43 <Blue-SHIFT> REF LEVEL - This pushbutton sequence aliows direct entry of reference level, with 1 dB resolution. The
range is +30 dBm to —117 dBm (+50 dBm if the Minimum Noise mode and Reduced Gain mode are selected). Values entered
outside this range are ignored (values will be in the selected units; dBm, dBV, dBmV, or dBuV}. Either the +dBx or ~dBx
pushbutton terminates the reference level numbers enterad.
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47 <Blue-SHIFY» LIN (Self-Measurement Results; not identified on the front panel) - The factors used to internally correct
for frequency and amplitude errors are displayed. The factors shown are as measured with the last <blue-SHIFT> CAL
operation. If one of the factors could not be measured at the last operation, the oid value will be noted. This means that the
previously measured value is used. If < or > appears next to the amplitude calibration factor, it means that this filter's amplitude
related 1o the 3 MHz filter is outside the range of correction {correction is set 1o the limit). Press <blue-SHIFT> to exit the
calibration factor display.

49 MIN NOISE - Add: This is the usual gperating mode.
MIN DISTORTION - In this mode, intermodulation distortion products are minimized.

51 <Blue-SHIFT> PEAK MENU - This pushbutton sequence calls up a menu that lists the available methods 1o adjust the
preselector tracking or external mixer bias as shown below. In preselected bands, the peak code consists of numbers at 500
MH?z intervals.

0 - KNOB Selects the MANUAL PEAK control

«1 - STORED VALUE Selects a previously stored peaking value for the frequency
2 - INFUT Inputs a number from 0 to 1023 for electronic peaking

«3 - REPEAK Executes an automatic peaking routine

f

54 VIDEOC FILTER WIDE - This pushbutton reduces video bandwidth and high-frequency components for display noise
averaging. The video bandwidth selected is approximately 1/30th of the selected resolution bandwidth. (1/10th for 3 MHz).
Selecting WIDE cancels NARROW. The fitter value is displayed in the lower readout.

55 VIDEO FILTER NARROW - This pushbutton reduces video bandwidth and high-frequency components for display noise
averaging. The video bandwidth selected is approximately 1/300th of the selected resolution bandwidth. (1/100th for 3 MHz).
Selecting NARROW cancsls WIDE. The filter value is displayed in the lower readout.

85 <Blue-SHIFT> 2 dB/DIV - Options 12, 13, and 14 are no longer avallable.

Add the following description after 87 RECALL SETTINGS:

PLOT - (Non-programmable instruments only). This pushbutton causes display information to directly drive a plotter. The
plotter type is selected by pressing the <blue-SHIFT> SAVE A pushbutton sequence. Refer to Plotting The Display in Section
& for details. The plotters that can be driven are

* Tektronix 4662 Option 01

» Tektronix 4662 Option 31

= Tektronix 4663 {emulating the 4662)
» Hewlett-Packard HP7470A

« Hewlett-Packard HP7475A

- Hewlett-Packard HP7580B

» Hewlett-Packard HP7585R

» Hewlett-Packard HP7586R

+ Gould 8310

« Gould 6320
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Replace the corresponding description with the one below:

88 <Biue-SHIFT> PLOT - {Programmable instruments only). This pushbutton sequence causes display information to be sent
over the GFIB to directly drive a plotter, The plotters that can be driven are the same as those listed previously for the non-
programmable instrument. Select the pioiter type by pressing the <blue-SHIFT-SAVE A pushbution sequence. Refer to
Plotting The Display in Section € for details. This pushbution ailso causses the spectrum analyzer to update the GPIB address.

Add the following descriptions afler 86 «<Blue-SHIFT> SAVE A:

<Biue-SHIFT> MACRO MENU - (Programmable instruments only). (This pushbution is located under the BASELINE CLIP
pushbutton). This pushbuiton sequence has three functions depending on the status of macros. The title of the macro is
displayed next to the macro number. The functions are

» salect 2 macro to be executed
» abort & macro
= return the readout to normal

<Blue-SHIFT> RUN/STOP - (Programmable instruments only). {This pushbution is located under the MACRO MENU
pushbutton). This pushbufton sequence has three functions, depending on the status of the macros.

« If a macro is running, press <blue-SHIFT> RUN/STOP tc stop the macro.
« If a macro is stopped, press <blue-SHIFT> RUN/STOP 1o restart the macro.
« If no macro is running or stopped, press <blue-SHIFT> RUN/STOP to run the last macro that was executed.

<Blue-SHIFT> VIDEO FILTER WIDE - {Special Modes Menu; not identified on the front panel). This pushbutton sequence

brings up a menu from which you can select the special modes {see below) available within the instrument. (Refer to Section
8 for additional information).

0 - THACKING GENERATOR MODE
1 - SIDEBAND ANALYZER MODE

2 - BREDUCED GAIN MODE

3 - EOS CORRECTIONS MODE

4

ZERO-SPAN TIME MODE

Replace the corresponding description with the one below:

97 RESET TO LOCAL/REMOTE - (Programmable instruments only). This pushbutton is fit when the spectrum analyzer is
in the remote state, While the instrument is remote, the other front-pansl controls are not active sxcept for PEAK/AVERAGE,
INTENSITY, MANUAL SCAN, and MANUAL PEAK, if enabled. Indicaiors still reflectthe current state of front-pane! functions.
This pushbutton is not {it when the spectrum analyzer is in the local state. # RESET TO LOCAL is pushed while a macro is
executing or stopped, the current settings of TIME/DIV, MIN RF ATTEN dB, and PEAK/AVERAGE are held: otherwise, the
controls revert back to their front-panel settings. While the spectrum analyzer is under local control, no GPIE messages are

executed that would conflict with frent-panel controls or change the waveforms in digital storage. See Programming Featurss
in Section 6 for additional information.
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Add the following description after 107 10 MHz IF (CUTPUT):

EXTREFIN - AS0 G input fora 1, 2, 5, or 10 MHz external reference signal, within —15 dBm to +15 dBm level. Phase noise
should be no greater than ~110dBc in a 1 Hz bandwidth at 10 Hz offset, referenced to 10 MHz. Input signal must be a sinewave

with a duty cycle symmetry of 40% to 60%, or ECL or TTL.

Replace the corresponding descripticn with the one below:

108 IEEE STD 488 PORT (GPIB) - This connector interfaces the standard instrument to the selected piotter, and interfaces
the programmable instrument to the GPIB.The interface functions provided in the spectrum analyzer are fisted in the following

table.
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INTERFACE FUNCTIONS

instrument

Function Standard Programmable
Source Handshake SH1 SH1
Acceptor Handshake AHO AH1
Talker T3 5
Listener Lo L3
Service Request SRo SRHi
Remote/Local RLO BL1
Paralle! Poli PPo PP1
Device Clear DGO DCH
Device Trigger DTe DTH1
Controlier co Co
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Section 5 - INSTRUMENT CHECKOUT

Replace the Error Message Readout information with the following:

If the instrument detects an internal hardware failure, a failure report comes on screen and remains for approximately 2
seconds. A status message then appears and remains for as long as the failure exists. Press HELP to bring error messages
to the screen that explain the impact of the failure on instrument operation.

There are etfror messages to report a calibration failure, power supply failure, and battery-operatored RAM checksum error.
Promptly report any error messages to qualified service personnel,

Replace the instrument initialization with the one below

1. Initial turn-on

The spectrum analyzer operating functions and modes will initialize to the following power-up states.

REF LEVEL 0dBm

Center FREQUENCY 0.90 GHZ

Dot Marker FREQUENCY 0.00 GHZ

SPAN/DIV MAXimum

VERTICAL DISPLAY 10 dB/DIV

RAF ATTENUATION Value of MIN RF ATTEN dB
FREQ RANGE 0.0104.2GHz
RESOLUTION BANDWIDTH 3 MHZ (in AUTO TIME/DIV)
<Blue-SHIFT> READOUT On

TRIGGERING FREE RUN

AUTO RESOLutioN On

DIGITAL STORAGE VIEW A/VIEW B On

MIN NOISE/MIN DNSTORTION MIN NOISE

Al other pushbuttons Inactive or Off

b. Setthe MIN RF ATTEN dB contrel io 0 {NORM) and the PEAK/AVERAGE control fully counterclockwise. Setthe TIME/DIY
conttal to AUTO and the REF LEVEL 1o read —20 dB m, and adjust the INTENSITY controf for the desired brightness. Note
that the RF ATTENUATION readout is now © dB.

2. Calibrate Position, Center Frequency, Reference level, and Bandwidth
Replace the second and third paragraphs in this procedure with those below.

To seethe results after the spectrum analyzer has completed this routine, press the <biue-SHIFT> LIN sequence. A message
will appear on the screen that shows the correction factors used by the spectrum analyzer to center the resolution bandwidth
fiters to produce a calibrated centerfrequency. It also shows the correction that was required to bring the amplitude levei within
0.4 dB of the 3 MHz filter.

Press the <blue-SHIFT> CAL sequence to start the routine. Prompt messages on the screen will guide you through setting
the four front-panel adjustments of vertical and horizontal POSITION, and AMPL and LOG CAL. This sets the absolute
reference ievel for the 3 MHz resolution bandwidth filter. An automatic procedure is then done, which measures and correcis
for absolute frequency and amplitude (relative to 3 MHz} errors ot the filters. This takes approximately 60 seconds. If amessage
appears on the screen, referto Error Message Readout earlier in this section. The correction factors ars held in memory. Press
FINE 1o continue calibration as instructed or press either SHIFT pushbutton to exit the routine.

Page 25



492B/492BP Operators C100/188

FUNCTIONAL OR OPERATIONAL CHECK

1. Check the operation of front-panel pushbutions and controls.

Replace the corresponding paragraphs with those below.
VIDEO FILTER - Two filters can be independently selected to provide WIDE or NARROW filtering to reduce noise.

RESOLUTION BANDWIDTH - As this control is rotated from a fuil counterclockwise position with Auto Resoiution disabied,
the resolution bandwidth changes in decade steps from 100 Hz to 1 MHz, then to 3 MHz.

REFERENCE LEVEL -

{8) Return the REF LEVEL readout to —20 dBm, and 0 dB of RF ATTENUATION is switched in.

Replace the check of the MIN NOISE/MIN DISTORTION pushbuttons with the following:

MIN NOISE/MIN DISTORTION - This pushbutton selects one of two methods that select BF attenuator and IF gain. MIN
NOISE (button illuminated) reduces the noise level by reducing attenuation 10 dB and decreasing IF gain 10 dB. MIN
DISTORTION reduces IM distortion due to input mixer overload.

a. Set the FREQUENCY readout to 100 MHz, FREQ SPAN/DEV to 500 kHz, REF LEVEL readout to —20 dBm and
MIN RF ATTEN dB to 0 dB. The RF ATTENUATION readout will indicate 0 dB.

b. Activate MIN DISTORTION. The noise floor will rise approximately 10dB, and the RF ATTENUATION readout wilt
change to 10 dB.

. Deactivate MIN DISTORTION.

Add the following description after EXT MIXER/PEAK MENU:

<blue-SHIFT> MACRO MENU - (Programmabile instruments only) This pushbutton sequence is used to select a macro to be

run. The title of the macro is displayed next to the macro number (0-7). Perform the following steps to check the operation of
the MACRO MENU pushbution.

(a) With the instrument under remote control, enter the following 4041 test program to enter a macro into menu
location 5.

CAUTION

THIS PROGRAM WILL DELETE ANY PROGRAM STORED IN MACRO LOCATICON 5.

80 Z=1! ADDRESS OF SPECTRUM ANALYZER

160 Print#z: KILL 5

110 Print #2:STMAC 5, return test”

120 Print #2.FREQ 100M; GOSURB 1

130 Print #2.FREQ 200M; GOSUB 1

140 Print #z:FREQ 300M; GOSUB 1

150 Print #z:DONE

160 Print #z:L ABEL 1;8WEEP:MFBIG;MCSTOP:RETURN
170 Print #2.EMAC
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Line B0 defines z as the spectrum analyzer address. Line 100 clears out location 5, in case there was already a macro there,
Line 110 gets the spectrum analyzer ready o sfore macro in jocation 5 with the title of “return test”. Line 120 sets the center
frequency 1o 100 MHz, then goes to line 160 o start a new sweep, move the primary marker fo the peak of the largest en-screen
signal, stop the macro to wait for you to press RUN/STOP on the instrument front panel to continue, and return to the next line.
Lines 130 and 140 perform like line 120, only for 200 MHz and 30C MHz, respectively. Line 170 tells the spectrum analyzer
that this is the end of the macro and to quit storing.

(b) Press RESET TO LOCAL to exit remate control and return the instrument to local control.

{c) Press <blue-SHIFT> MACRO MENU. The current macro menu will appear on the screen with thetitles of all stored
macros and the menu locations where they are stored.

{d) To select the test program just entered into location 5, press DATA ENTRY pushbution 5. The macro will begin
ruaning.

{&) When the macro has moved the primary marker to the peak of the 100 MHz signal, the macro will wait {MCSTOP)
for you to push RUN/STOP to run another sweep at 200 MHz.

{f} When the macro has moved the primary marker to the peak of the 200 MHz signal, the macro will wait (MCSTOP)
for you to push RUN/STOP 1o run another sweep at 300 MHz,

(g) Kyou press RESET TO LOCAL at any time, the message MACRO=STOP (5}, or MACRO=RUN, will appear on
the right-center of the screen, This means that the macro in menu location 5 is now running, or stopped. This will have no effect
on the performance of the macro.

{h) When the macro has moved the primary marker to the peak of the 300 MHz signal, the macro will know that it is
done.

(i f you press RESET TO LOCAL now, the message MACRO=OFF (5) will appear on the screen. This means that
the last macro you were running was from menu location 5, and it is now off.

<blue-SHIFT> RUN/STOP - {Programmable instruments only) This pushbutton has three different functions, depending on
the current status of the macros.

(a) It a macro is running, pressing RUN/STOPR will stop the magcro.

(b) If a macro is stopped {because RUN/STOP was pressed or because the MCSTOF command as in the MACRO
MENU example), pressing RUN/STOP restarts the macro.

{c} lf there is no macro running or stopped, pressing RUN/STOP willcause the last macro that was run to be run again.

Change the NOTE in the RECALL checkout to read:

It an atterapt is made to recall a display from an emply location, error message RECALL ERROR - NO DATA AT SELECTION
will be displayed.
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2. Check Gain Variation between Resolution Bandwidths,
(fess than 0.4 dB with respect o the 3 MHz fitter and less than 0.8 dB between any two filters)

Use the procedure below.

a. Calibrate the Center/Marker Frequency, Reference Level, and Bandwidth as described earlier in this section.

b. Set the FREQUENCY readout to 100 MHz by pressing <biue-SHIFT> FREG 1 0 0 MHz with the DATA ENTRY
pushbuttons. Setthe FREQUENCY SPAN/DIV controfto 1 MHz, the RESOLUTION BANDWIDTH 1o 3 MHz, the REFERENCE
LEVEL control to ~20 éBm, TIME/DIV to AUTO, and deactivate AUTO RESOLutioN.

c. Apply 100 MHz markers from the CAL OUT connector to the RF INPUT. Set the Vertical Display factor to 1 dB/
DIV by pressing <blue-SHIFT> dB/DIV 1 dB.

d. Verify that the ampiitude of the 100 MHz signal is at the top graticule line. If not, repeat the front-panel calibration
procedure by pressing <blue-SHIFT> CAL.,

. Change the REF LEVEL readout ta —19 dBm, and activate SAVE A, This is the reference for checking the other
filters,

f. Change the RESOLUTION BANDWIDTH contral to 100 kHz,

g. Check the amplitude of the 100 MHz signal. & should be within 0.4 ¢B of the 3 MHz reference established in
patt e,

h. Setthe RESOLUTION BANDWIDTH cantrof to each of the remaining positions and the FRECQ SPAN/DIV readout

tor & readable display. The amplitude accuracy and frequency can now be checked with respect to the 3 MHz reference and
between any two filters. Reference leve! error should not exceed 0.4 dB from the reference and 0.8 oB between any fiters.

i. Turn SAVE A off,

Add the following procedure

Check Counter Accuracy
{within {5+N} Hz + 1 LSD}

Press COUNT to activate a count for any signal at the center or marker, or below the dot marker. The signal to be counted must
be 20 dB above the noise floor and within 60 dB of the reference level. The resolution of the counter is selacted when in the
Count Resolution mode,

a. With the calibrator signal applied tc the RF INPUT, set the ¢rt readout for FREQUENCY to 100MHz, FREG SPAN/
DIV 10 500 kHz, and REF LEVEL 10 0 dBm, and set TIME/DIV to AUTG.

b. To select 1 Hz counter resolution, press <blue-SHIFT> COUNT RESOLN, and enter 1 Hz with the DATA ENTRY
pushbutions.

¢. Press COUNT. The counter error over several counts sheuld not exceed £7 Hz (100.000 007 to 99.999 993).
d. Change the FREQ SPAN/DIV to 200 kHz and repeat part c.

e. Select a counter resolution of 1 kHz and repeatthe count accuracy check as described above. Counter error should
not exceed +1 kHz,

f.Press VIDEQ FILTER NARRCW and set CENTER FREQUENCY to one of the calibrator markers at 1.6to 1.8 GHz.
Signal amplitude must equal or exceed 20 dB above the noise floor,

. Repeat the count accuracy check as described above.
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5. Check Resolution Bandwidth and Shape Factor
{within 20% of the selected bandwidth, Shape factor is 7.5:1 or less}

Use the procedure below .

4928/492BP Operafors C100/188

a. Apply the CAL OUT signal to the RF INPUT. Set the spectrum analyzer controls as follows:

CENTER FREQUENCY
SPAN/DIV

RESOLUTION BANDWIDTH
REF LEVEL

VERTICAL DISPLAY

MIN NOISE
PEAK/AVERAGE

TIMEDIV

TRIGGERING

AUTO RESOLN

100 MHz

1 MHz

3MHz

~20 dBm

2 dB/D1V

Activated

Fully clockwise {Average)
AUTO

FREE RUN

Off

b. Measure the 8 dB down bandwidth (see Figure 5-8A). Bandwidth should equal 3 MHz, + 606 kHz.

c. Change VERTICAL DISPLAY io 10 dB/DIV, and measure the 60 dB down bandwidth (see Figure 5-5B).

d. Check that the shape factor is 7.5:1 or less. The shape factor is the ratio of —60 dB/-6 dB bandwidths {see

Figure 5-5).

¢. Reset the RESOLUTION BANDWIDTH to 1 MHz, SPAN/DIV to 500 kHz, and VERTICAL DISPLAY to 2 dB/DIV.

f. Check the resolution bandwidth and shape factor of the 1 MMz filler by repeating parts b through d.

g. Check the resolution bandwidths and shape factors for the 100 kHz (300 kHz for Option 07), 10 kHz, 1kHz and
100 Hz filters. Shape factor should be 7.5:1 or less.

6. Check Sensitivity {refer to Tab!e.5-1)

Use the procedure below.

a. Connect the CAL OUT signal to the RF INPUT, and perform the <blue-SHIFT> CAL routine. Remove the CAL QUT
signal from the RF INPUT, and terminate the RF INPUT in its characteristic impedance. Set the spectrum analyzer controls

as follows:

SPANDIV

RESOLUTION BANDWIDTH
VERTICAL DISPLAY
NARROW VIDEO FILTER
REF LEVEL

MIN RF ATTEN dB
DIGITAL STORAGE
MAXHOLD
PEAK/AVERAGE

AUTO RESOLN
TIME/DIV

MARKER

MAX

3 MHz

2 dB/DIV

On

Noise floor 1o mid-screen
¢

View A& B On

Off

Fully Clockwise ( Average)
Off

1s

On
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b. Save the instrument seitings by selecting <blue-SHIFT> STORE and enter the number 2 into memory { select
another number if 2 is being used).

¢. Tune the marker to the highest point on the noise floor, Activate ZERO SPAN and adjust REFERENCE LEVEL so
the noise floor is mid-screen.

NOTE

Very high noise spikes should not be considered as part of the noise floor.

d. Set TRIGGERING to SINGLE SWEEP and sweep once, Set marker to highest noise value and enable AMARKER

and set second marker to lowest noise value. Take the AMARKER value and divide it by 2. Note the value. Push 1«MKR—2
butten s0 highest marker is primary marker. Disable AMARKER and take Marker Ref Level value and subtract the absolute

vaiue calculated and check this value to Table 5-1. Value should be less than or equal to the value in the table.

&. Reset the RESOLUTION BANDWIDTH to 1 MHz. Set TRIGGERING to FREERUN and adjust REF LEVEL so
noise floor is mid-screen. Repeat step d.

f. Reset the RESOLUTION BANDWIDTH to 100 kHz {300 kHz in OPTION 07}, Set TRIGGERING to FREERUN and
adjust REF LEVEL so noise floor is mid-screen. Repeat step d.

9. Reset the RESOLUTION BANDWIDTH to 10 kHz. Set TRIGGERING 1o FREERUN and adjust REF LEVEL so
noise floor is mid-screen. Repeat step d.

h. Resetthe RESOLUTION BANDWIDTH to 1 kHz. Set TRIGGERING to FREERUN and adjust REF LEVEL so noise
floor is mid-screen . Repeat step d.

i. Reset the RESOLUTION BANDWIDTH to 100 Hz and VERTICAL DISPLAY to 5 dB/DIV. Set TRIGGERING to
FREERUN and adjust REF LEVEL so noise floor is mid-screen. Repeat step d.

Table 5-1
Sensitivity
Equivalent Input Noise (dBm) versus Resolution Bandwidth
Band Frequency 100 Hz 1kHz 10 kHz 100 kHz 1 MHz 3 MHz
Band 1 10 kHz-4.2 GHz -125 ~-115 -108 -85 -85 -80
Bands 2 & 3 1.7-7.1 GHz ~118 ~109 -99 -89 -79 -74
Band 4 5.4-12 GHz -105 95 -85 75 -85 -60
Band 4 12-18 GHz -100 —90 -80 -70 60 -55
Band 5 15-21 GHz ~100 90 -80 ~70 60 ~55
Band 6 18-27 GHz ~108 —100 -90 -80 -70 ~65
Band 7 26-40 GHz ~103 —98 -85 ~75 -65 —60
Band 8 33-60 GHz -103 -95 -85 ~75 65 -60
Band 9 50-90 GHz Typicaily —95 dBm for 1 kHz resolution bandwidth &t 50 GHz, degrading to -85 dBm
at 90 GHz.
Band 10 75-140 GHz Typically -90 dBm for 1 kHz resolution bandwidth at 75 GHz, degrading to -75 dBm
at 140 GHz
Band 11 110-220 GHz Typically —8C dBm for 1 kHz resolution bandwidth at 110 GHz, degrading to -85 dBm
at 220 GHz
Band 12 170-325 GHz Typically —70 dBm for 1 kHz resolution bandwidth at 170 GHz, degrading to ~565 dBm
at 325 GHz.
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Section 6 - OPERATION
Add the following at the end of the Connecting to a 75Q source under RF INPUT Connector

Input Networks and Reference Level Offset - f the measurement system includes any matching pads, atlenuators,
amplifiers, or other input networks, use the reference level offset feature of the spectrum analyzer t¢ compensate for the
network. f the gain or loss through the network is entered as an offset, the reference and marker levels will apply to the input
of the network rather than to the input of the instrument. Enter aftenuation as a postive offset, and enter gain as a negative
offset. Some networks have a different offset in the linear (voltage) mode than in the log (power) mode. For example, the
matching pad shown in Figure 8-1 has a power attenuation ot 5.72 dB, but a voltage attenuation of 7.48 ¢B. (Strictly speaking,
the voitage [oss in dB is meaningless between points with different impedance, However, 7.48 dB (7.5 dB) is the ofiset value
needed in the linear mode for the reference and marker levels to be those at the input to the pad.)

For more information, see Reference Level Offset later in this section,

Change the sentence under Figure 6-5 o read:

The WIDE filter reduces the bandwidth 1o approximately 1/30th the selected resolution bandwidth (1/10th in 3 MHz); the
NARROW filter to approximately 1/300th (1/100th in 3 MHz).

Change the last sentence in Using Time Domain Operation to read:

Resolution bandwidth is usually maximum (3 MHz) for ime domain analysis of the signal.

Add the following after the descriptiont for Reference Level, RF Attenuation, and Vertical Display
Reference Level Offset

Reterence levsl offset will affect the readout of reference and marker levels. To set anoffset to the reference level, press <blue-
SHIFT> REF LEVEL UNITS, and choose selection 4 from the menu. An asterisk (*) on the screen infront of the referance and
marker levels indicates that a non-zero offset is in use. {if there currently is no reference level offset, but the markerisena
saved or stored trace taken with an offset, there will be an * in front of the marker readout oniy.} If there is an uncalibrated
condition while using a reference level offset, the uncal symbol {>) will not be displayed. However, UNCAL an the frent-panel
will still light whenever the instrument settings are uncalibrated.

Any ofiset alters the readouts without affecting instrument settings. For example, if the reference levelis -30 dBm without offset
and an offset of 30 dB is entered, the reference level will become 0 dBm; but, the RF attenuation, IF gain, an on-screen signal
igvels will not change.

Reference level and threshold entry must include the offset. For instance, to increase the reference level by 10dB inthe case

just described, the value entered should be 10 dBm, not —20 dBm. Whenever the offset is non-zero, it is indicated in both the
reference level menu {<blue-SHIFT> REF LEVEL UNITS) and threshold entry menu {MARKER MENU).
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Use the following description for MIN NOISE/MIN DISTORTION

Using MIN NOISE, MIN DISTORTION, or the Reduced Gain Mode

One of three methods can be selected to control RF attenuator and IF gain settings. MIN NOISE minimizes noise leval by
decreasing input attenuation and IF gain by 10 dB. MIN DISTORTION minimizes input mixer overload by increasing input
attenuation and IF gain 16 dB.

The Reduced Gain mode uses the identify offset to reduce the effective gain of the spectrum analyzer, which lowers the
displayed noise level. Because the identify offset is 1 division, and because the RF attenuator is controllable enly in 10 dB steps,
the Reduced Gain mode wifl have an effect only when the instrumentis set for 10 dB/div. Even though the Reduced Gainmode
can be selectad when the instrument is set to other than 10 dB/div, the following discussion applies only when the instrument
is in 10 dBAdiv.

The Reduced Gain mode reduces the IF gain and RF attenuation by 10 dB for any reference level for which the RF attenuation
(in the non-reduced gain mode} is at least 10 dB greater than the MIN RF ATTEN dB controi setting.

With MIN NOISE on and MIN RF ATTEN dB set to 60 dB, the REF LEVEL can be set to +40 dBm. Do notincrease input signal
level to full sereen with 2 REF LEVEL of +40 dBm because this will exceed the attenuator rating.

In the Reduced Gain mode, the reference level may be set to +40 dBm (with MIN DISTORTION or) or +50 dBm (with MIN
NOISE on). However, the maximum Input level of the specirum analyzer is still +30 dBm. NEVER apply more than +30 dBm
1o the input of the spectrum analyzer at any time, regardiess of the indicated reference level,

Select the Reduced Gain mode from the Special Modes Menu (<blue-SHIFT> VIDEC FILTER WIDE). Item 2 in the manu
toggies the Reduced Gain mode from off io on or vice versa each time it is selected. The Reduced Gain mode is indicated by
an R on the right-hand-side of the second top readout line. (If an error message is using all or part of this readout line, the R
witl not be displayed.,)

The Reduced Gain mode can be used with either MIN DISTORTION or MIN NOISE ¢n. With MIN DISTORTION on, the
Reduced Gain rode wilt have the same effect as if MIN NOISE is on. With MIN NOISE on, the Reduced Gain mode will further
increase the distortion. Also, on-screen compression may occur. Because of this, any digital storage data over the top of the
visihle screen (that is, data values of 225 to 250} is likely to be inaccurate.

Replace Plotting the Display (presently under Programming Fealures) with the following, andinsert it after Using
the Store and Recall Features

Plotting the Dispiay

Press PLOT (standard instrument) or <blue-SHIFT> PLOT {programmable instrument) to drive many external plotters such
as the

~Tekironix 4662 Option 01

sTeldronix 4662 Option 31

+Tektronix 4663 {emulating the 4662)
Mewlett-Packard HP7470A
sHewlett-Packard HP7475A
*Hewleti-Packard HP7580B
“Hewlett-Packard HP7585B
*Hawlett-Packard HP7586B

«Gould 6310

-Gould 6320
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To use the plof feature, connect the plotter to the spectrum analyzer with a 1EEE STD 488 (GPIB) cable, and complete the
foliowing steps.

1. Set the corners of the piot lor a 3:2 aspect ratic for the Tektronix platters, or 6:5 for the Hewlett Packard and Gould piotters.
The plotter must be in the Listen Only mode. On programmable instruments, the spectrum analyzer mustbe in eitherthe TALK
ONLY or TALK/LISTEN ONLY mode, and the appropriate switches on the rear-pane! GPIB ADDRESS switch must be closed
orinthe 1 position.

2. Set the plofter interface switches as follows:
Tektronix 4662 Option 01 or 4662 Option 31 {rear panel}
A=01,80r9
B=CorD
C = X (don’t care)
D = X {don't care)

Tektronix 4663
Interface Select = 1 if Option 04 or 2 # Option 01
Initial Command/Response Format=5
Interface Mode = Listen Only

Hewlett-Packard or Gould Plotters
Address = 31

3. Press <blue-SHIFT> SAVE A on the spectrum analyzer, and select the desired plotter type from the menu on the ert. The
selection is stored in memory and does not need to be selected again unless the plotter type is changed.

4. Selectthe display and the information that you wish to plot. The Plotfeature is similar to using a camera, inthat a plotis made
of everything that is turned on for the crt display. The information plofted depends on the setting of several front-panel
pushbuttons and controls. § READOUT is on, the crt readout will be piotted with the display. If GRAT ILLUM is on, the bezel
and graticule infarmation will be included with the plot. f VIEW A, VIEW B, or B-SAVE A are on, these waveforms wili ba part
of the plot. Therelore, if any of these functions are off, they will not be piotted. (Refer to Using PLOT with Macros in the Helps
and Hints secticn of the Programmers manual for additional information when using an instrument under program control.)

The zero level for a B-SAVE A waveform is usually the graticule center line. (Switches within the instrument can set the level,
Coentact your service personnel for this change.) f you want to shift the zero level for the plotting function only, press <blue-
SHIFT> B~SAVE A, and enter the desired leve! in display units {25 is the bottom graticule line, 25 units/div). This zero level
is retained in memory. It is not related to the display zero level, since the processor has no way of determining the internally
set zero level for the crt display and no way of changing it.

Add the following descriptions after Using the Automatic Testing Feature

Using Signal Count

The signal count function provides a way 1o exactly determine the frequency of an input signal. The advantage of the spectrum

analyzer over a counter is that the spectrum analyzer wili selectively count a particular signal out of severalthat may be present
at its input.
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Front-panel Control - The two front-pane! controls associated with signal count are COUNT and <blue-SHIFT> COUNT
RESOLN.

Press COUNT to turn the signal count on {the pushbutton will light). Press COUNT again to turn signal count off.

The <blue-SHIFT> COUNT RESOLN multiple-pushbutton sequence brings up & menu that aflows entry of the resolution 1o
which the signal count will be displayed. The range is 1 Hz to 1 GHz. If 2 non-decade resolution value is entered, the display
resolution will be the next decade that is more accurate than the entry. (For example, if 23 kHz is entered, the resolution will
be to 10 KHz.)

From 1 Hz to 1 kHz, selecting & less-accurate resolution will speed the count. Above 1 kHz, the resolution affects the display
only,

in etther the Delta F or Delta Marker mode, the displayed number may be the difference of counted and uncounted frequencies
or of frequencies counted to different resolutions. In such cases, the display resclution is the less-accurate of the two
resolutions.

When signal count is on, a C count indicator will appear in the appropriate top {center frequency or marker frequency readout
line inthe TUNE indicator position. When a counted frequency is tuned, the corresponding non-counted frequency is displayed
fromthetime the frequency is changed until itis again counted {at the end of the sweepor after ashortintarval if in single sweep).
While the non-counted frequency is displayed, the C indicator disappears and the displayed resolution changes to the non-
counted value for the span in use,

Counted Locations - The spectrum analyzer counts at different locations depending upon the status of the marker systern.
Itthere is a marker, or markers, on a non-saved trace, signal count will occur at the marker(s). Otherwise, signal count will occur
at center screen. {In MAX span, counting will occur at the dot marker position, rather than at center screen.} A Cinthe TUNE
indicator position in the center frequency readout line indicates that the center frequency is being counted ( Likewise, a G in
the TUNE indicator position in the marker frequency readout line indicates that the marker frequency is being counted, The
count location is independent of the TUNE CF/MKR status. An asterisk (") will appear in the TUNE indicator location if the non-
counted frequency is being tuned.

The frequency counted is that of the signal peak, even when the signal is nat exactly centered (when counting at center), or
the markeris not atthe signal peak (when counting atthe marker). The requirement is that the signal level at the center or marker
be 20 dB greater than the average noise level and be within 80 dB of the reference leve! (top of screen). However, there may
be an error between the true electrical location of the center or marker and its apparent on-screen location. This error should
be less than 0.1 division, but it can become significant at large span/division to resolution bandwidth ratios. At ratios of over
10, the marker or center point shouid be placed at the signal peak. At ratios of over 50, it may be hard to get a good count.

Signal Counting and Stored Traces - Signals cannot be counted on a trace saved with SAVE A or stored and recalled with
STORE DISP/RECALL. However, i there was a counted frequency on the display when it was saved or stored, thatfrequency
is remembered.

It the frequency is a counted center frequency, it, along with the C count indicator, is displayed whenever the readout for the
saved or stored trace is displayed. Any markers are scaled from the nominal center frequency, however,

If frequency is a counted marker frequency, the marker position, counted frequency, and C count indicator are displayed when
the markers are first assigned to a trace or moved back to a race after being re-assigned. When the marker is moved, the C
indicator disappears and the marker frequency is scaled from center frequency and span and is disptayed to the approptiate
span-based resolution, If both Primary and Secandary markers were stored on the trace, the appropriate marker is used for
any marker placed on the trace. If only one marker was stored, it is used when either marker is placed on the trace.

Signal Count Familiarization - The following procedure illustrates most of the features of signal count and requires only the
instrument calibrator to perform,

Connect CAL OUT {othe RF INPUT connector. Set Center Frequency to 100.0 MHz, Span to 5 MHz/div, Resclution Bandwidth

to 1 MHz (Auto Hesolution off), Vertical Display to 10 dB/div, and Reference Levelto —20 dBm. Be sure that the marker system
is off {i.e., no markers or marker readout line will be displayed).
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Activate COUNT. Press <blue-SHIFT> COUNT RESCOLN and enter 1 Hz. At the end of the sweep the tuning indicator will
change to C, and the readout wili expand 1o display the counted frequency to 1 Hz resolution.

Tune the signal approximately two divisions away from center. While tuning, the C disappears and the readout contracts until
the end of the sweep. The counted frequency will vary as the counter counts the naise at the center frequency. Turn on the
marker system with <green-SHIFT> PEAK FIND, The marker will appear at the peak of the calibrator signal. The C will
disappear from the center frequency readout and the readout will change 1o the non-counted value and resolution. Atthe end
of the sweep the C will appear in front of the marker frequency readout, and that readout will expand to the countad resclution.

Press TUNE CF/MKR to change to the center frequency tuning mode. The * in the center frequency readout line indicates the
center frequency is being tuned, while the C in the marker readout line indicates the marker is still being counted. Return to
the marker tuning mode by again pressing TUNE CF/MKR.

Turn off VIEW A and VIEW B. The long delay between sweeps is caused by the time needed to move the oscillators and to
count. Press <blue-SHIFT> COUNT RESOLN and enter 10 Hz. The delay between sweeps is now less. Enter 100 Hz count
resolution. The delay is even less. Return the count resolution to 1 Hz.

Turn on VIEW A and SAVE A. The counted frequency is now remembered and the C will remain on the marker readout line.
Tunethe marker. The marker frequency readout will change to indicate a non-counted frequency and will not show the counted

frequency, even if the marker is placed in the same position as it had before it was tuned. Turn off SAVE A and turn on VIEW
B.

Tune the marker over the signal. The displayed count does not vary by more than the specified count accuracy as long as the
marker remains at least 20 dB above the dispiayed noise level. Change the span to 20 MHz/div and again tune the marker
over the calibrator signal. Now, a displayed marker position meeting the amplitude standards may give an incorrect count.
Since there are now fewer digital storage locations representing the signal, the horizontal error in the marker may result in an
actual marker location below the counting threshold. Turn on MAX SPAN. Tune the marker to the peak of the 100 MHz signal.
The count may be incorrect even with the marker at the peak. {If the signals were of unknown frequency, it couid be much
harder to detect an incorrect count.)

Turn off MAX SPAN. Set the Center Freguency to 350 MHz and leave the span at 20 MHz/div, Press <green-SHIFT> PEAK

FIND, «green-SHIFT> 1—MKR—2, and <green-SHIFT> PEAK FIND to place a marker at the peak of each signal. The
frequency of each signal is now counted and the difference is displayed,

Prass <blue-SHIFT> MKR—-CENTER and reduce the span ta 5 MHz/div. The counted delta is still accurate because the off-
screen counted frequency is remembered.

Position the marker approximately two divisions below the signal peak. Tum the delta markers off and back on (push <green-
SHIFT> AMKR twice) to reset the delta to zero, Turn on SAVE A. Because the counted frequency is used on the saved trace,
the delta readout should be © Hz, within the count accuracy. Tune the Primary marker over the signal peak. As before, the
displayed frequency does not change by more than the count accuracy. Note that although the dispiay resolution changes as
the markeris tuned, the C remains because the counted Secondary marker is used to form the delta even during tuning. Press
<green-SHIFT> 1«-MKR—»2. This places the Primary marker on the saved trace. Tune the marker. As soon as the marker is
moved, the saved counted marker frequency is forgotien, the Primary marker frequency is scaled from center frequency and
span, and the resolution of the delta frequency readout changes appropriately. Because the counted marker frequency
represents the signal peak and the non-counted marker frequency represents the actual marker frequency, the delta wili not
be zero when the markers are positioned together,
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Using the Tracking Generator Mode

in order 1o obtain higher frequency accuracy when using the tracking generator, the Tracking Generator mode disables use
oi the frequency correction factors for all resolution bandwidth fitters wider than 1 kHz. These wide filters may be centered too
far from 10 MHz for the difference to be corrected with the Tracking Adjust controf on the tracking generator.

All amplitude correction factors are used.

For maximum frequency and amplitude accuracy, always adjust the Tracking Adjust control o peak the response in the
resoiution bandwidth filter you are using. Remaining ampfitude errors can be corrected by using the B~SAVE A mode of digital
storage.

Usethe <blue-SHIFT> VIDEQ FILTER WIDE pushbutton sequence to enter the Special Modes Manu to select 0 = TRACKING
GENERATOR MODE (select the mode again to turn it off), When this mode is on, a T appears on the right side of the second
top readout line, except when an error message is being displayed.

Using the Sideband Analyzer Mode

Since the Tektronix 1405 sideband analyzer only uses the first local oscillator of the spectrum analyzer, it is only useful when
the first local oscillator is sweeping (not phase locked), The Sideband Analyzer Mode extends the usefulness of the 1405 by
causing the spectrum analyzer to phase lock in 50 kHz/div instead of the normal 200 kHz/div in band 1. Refer to the manual
you received with the 1405 for additional information.

Use the <blue-SHIFT> VIDEQ FILTER WIDE pushbutton sequance to enter the Special Modes Manu to select 1 = SIDEBAND
ANALYZER MODE (select the mode again to turn it off), When this mods is on, an S appears on the right side of the secand
top readout line, except when an error message is being displayed.

Using the EOS Correction Mode

The instrument normally measures the drift rate of its osciliators and corrects them when needed to maintain specified
accuracy. When the EOS Correction mode is on, the oscillators are corrected at the end of every sweep.

Use the <blue-SHIFT> VIDEO FILTER WIDE pushbution sequence to enter the Special Modes Menu to select 3 = EOS
CORRECTION MODE (selectthe mods again to tum it off}. When this mode is on, an E appears on the right side of the second
top readout line, except when an error massage is being displayed.

Using the Muitiband Sweep Mode

Itis passible to sweep a frequency range that covers more than one band as long as the entire frequency range is within 0 GHz
~21GHz (1.7--21 GHz for Option 01 instruments) when using the internal mixer. For Option 01 instruments, the low-pass filter/
preselector boundary may not be crossed, as this would lead to excessive wear of the preselector switch. The multiband
function is aiso available if the external mixer is in use, where the range that can be swept is 10 kHz 21 GHz. In the waveguide
bands, the sweep range is restricted to a single band, since sach band normally requires a different mixer.

Entering the Multiband Sweep Mode - Enter the Multiband Sweep mode with the front-panel <blue-SHIFT> FREQ START
STOP pushbutton or when a setting using multiband sweep is recalled (refer to Using the Multiband Sweep Mode in the
Programmers Manualfor an alternate method for instruments under program control). Multiband sweep is started automatically
when FREQ START STOP is used to entar a sweap that covers more than one band within the allowed multiband range. Foliow
these steps {for exiting methods, refer to Exiting the Multiband Sweep Mode later in this sequence).
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1. Press <blue-SHIFT> FREQ START STOP.

2. Amenu will come on the screen. The current starting frequency is shown at the top of the screen. You are prompted ¢ enter
a new starting frequency. Enter the desired left-edge start frequency with the DATA ENTRY pushbuttons and end with a units
terminator pushbutton.

3. When the units terminator pushbutton is pressed, ancther menu comes on the screen showing the current stopping
frequency. Enter the desired right-edge stopping frequency withthe DATAENTRY pushbuttons and end with a units terminator
pushbutton.

Multiband Sweep Operation - To sweep a range that covers more than one band, the spectrum analyzer first determines the
bands involved and calculates the center frequency and span needed in each band to cover the desired range. Then, the
microcomputer successively sets the Instrument and performs one sweap in each band. The digital data is collected in the B
digital cisplay. This data is then compressed to cover the appropriate portion of the screen and s displayed in the A storage
display. During multiband sweep operation, MULTIBD is displayed at the bottom center of the screen.

if the start frequency is iess than 3 GHz and the stop frequency is greaterthan 7.1 GHz, the 3 GHz - 7.1 GHz band is not used.

Instrument Operating Differences When in the Multiband Sweep Mode - Because of the method used 1o obtain a multiband
sweep, certain instrument functions must be locked out and others will operate differently from normal. To remind you of these
ditterences, the message MULTIBAND SWEEP STARTED is displayed at the center of the screen at entry to the mode, and
MULTIBAND SWEEP STOPPED is displayed at the center of the screen when you exit from the mode.

Foliowing are the functional operating differences that are present when in the Multiband Sweep mode.

« To allow data collection in the B display of digital storage while the A display is being viewed, the storage must be set with
View A on and View B and B-SAVED A off. These setlings are changed automatically when the Multiband Sweep mode is
entered and cannot be changed while in the mode. The existing settings are restored when multiband sweep is exited. i there
is awavetorm saved in the A display, you are given the option to save it before multiband sweep is started {a warning message
that requires ayes or no response comes on the screen). SAVE A and MAX HOLD operate normally. Since only the Awaveform
is displayed, SAVE A stops display updating.

+ Displays may only be recalled into the A register. The display recall routine automatically places any recalled display into A,
without a user prompt.

« i the multiband mode is exited using either the MAX SPAN or ZERO SPAN pushbuttons, the saved span will be the multiband
span. The span will return Yo this vaiue, or default to maximum, when either the Max or Zero Span Mode is cancelled (refer

1o the information under Changing the span in Exiting Multiband Sweep for additional information). The instrumant will not
return to the multiband mode.

+ The multiband frequency range displayed can only be changed by entering new start and stop frequencies. Changing the
span or directly entering a center frequency exits the Multiband Sweep mode. The center frequency knob is disabled in the
Tune CF mode. Markers may be tuned over the displayed range oniy.

= The marker system treats the multiband display as i it were a saved or stored display; the tuning limits were mentionad
previously.

« it AUTO RESOLN is selected, the resolution bandwlidth used is the widest value required by the bands being swept. If any
of the bands is uncalibrated, the UNCAL light will come on,

« f TIME/DIV AUTO is selected, the sweep speed may vary as each band is swept. Any time/division value refers to a division
of the sweep thal gathered the data, not to a division of the compressed display.
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» It the sweep is not in TRIGGERING FREE RUN, the triggering conditions selected will be used for only the first (lowest-
frequency) sweep of the sweep needed to do one complete multiband sweep. After this sweep is triggered, the remaining
sweeps will be done in the Free Run mode. Similarily, once a single sweep is started, the number of sweeps needed to form
a compiete display wili occur. if a multiband sweep is interrupted by the SINGLE SWEEP pushbutton being pressed, the next
sweep will be the lowest-frequency sweep.

* TIME/DIV MaNual. or EXTernal sweeps cannot be used when sweeping a multiband range. If either is chosen, a message
that the frequency range cannot be swept in MNL or EXT sweep will appear on the screen and remain until the sweep mode
is changed.

+ Signal counting may not be dene in the Multiband Sweep mode.

* Auto peaking will be done as usual in a 2-division window centered on the center or marker frequency. If this range covers
more than one band, peaking will be done in all bands covered. if there is at least one signal within a band, or portion of a band,
the peak value of the frequency window that contains the largest signal will be updated.

Exiting Multiband Sweep - Multiband sweep may be exited in several ways.

» Using the <blue-SHIFT> FREQ and DATA ENTRY pushbuttons to enter afrequency, or the +STEP or ~ STEP pushbuttons

to enter afrequency while in the TUNE CF mode. Muftiband sweep wili be stopped even if the frequency is within the muitiband
range being swept.

- Recalling a setting with a sweep that falls within one band

* Using the FREQ START STOP or MKR START STOP pushbutions 1o enter a sweep that fails within only one band
* Using the <blue-SHIFT> ABAND/BANDY pushbutions

*Changing the span

If the marker is on when the multiband mode is exited, the center frequency is setto the Primary marker frequency. If the marker
is not on, the center frequency remains at the center frequency of the multiband sweep. The span is set to the span of the
multiband sweep, ot is defaulted to maximum if the multiband sweep value is larger than the maximum span of the band
containing the center frequency. The control change that caused the exit frem muitiband sweep will then change eijther the
center frequency or span, or both,

Using the Time Measurement Faature

This instrument employs a special time measurement feature that is available when the instrument is in the zeto span mode,
with either one or two markers on. Selact the Zero-Span Time mode from the Special Modes Menu, which is called up by
pressing <biue-SHIFT= VIDEO FILTER WIDE. (Refer to Using the Time Measurement Feature in the Programmers Manual
for an alternate method for use with instruments under program control.}

In the Zeso-Span Mode, the marker frequency readout or delta-marker frequency readout is replaced by a time or deltatime
readout, respectively. Thetime readout in the single-marker mode is the time to the marker position from the trigger point; this
pointis 1/2division to the left of the screen. In the Delta Marker Mode, the delta time readout gives the time difference between
the two markers. In both cases, the time value is scaled from the marker position(s) and the time/division. No actual time
measurement is done,

The time measurement feature is available only during certain timing cerditions. If the TIME/DIV setting is MNL or EXT or is
faster than 1 me/division, the message TIME UNAVAILABLE is displayed in the location of the norma! readout.

When in the defta-time readout mode, both markers must be on the same trace for fime measurement. If the markers are on
different traces when zerc span is entered, the secondary marker will move to the trace of the primary marker. (This marker
wiil not move back when leaving zero span.) When either marker is assigned to a new trace, both markers (assuming delta
markers are on) will move together.
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In frequency-mode marker operation, the secondary marker remains at a constant frequency, while the primary marker
remains at a constant horizontal location. However, in the time mode, both markers remain at constant horizontal positions
as the sweep speed is changed.

Maost of the frequency-related marker functions remain frequency related in zero span. The <green-SHIFT> STEP SIZE
pushbutton still defines the frequency step size for the marker or delta-marker.

in the tune marker mode, <blue-SHIFT> FREQ and the DATA ENTRY pushbuttons will enter marker time. If the TIME
UNAVAILABLE message is displayed, the entry functions will be disabled.

The <blue-SHIFT> MKR-»CENTER pushbutton function is not avaiiable in zero span,

Bandwidth mode and signal track will go to idle in zero span. Since the idle message appears in the frequency/time readout
location, these functions will have to be turned off in order 10 see the time display on the screen.

Add the following after TALK ONLY, LISTEN ONLY switches

Personalized Macros

The programmabie spectrum analyzer allows you 1o personalize you instrument to filf your specific needs. Eight programs
compiled by you to your specifications can be stored in memory to be called up and run at any time, This feature makes it
possible for you to perfrom complete tests with only the spectrum analyzer, without the need of a controller. These unique
programs made up of existing, prepared commands are macroinstructions {macros).

There is 8K available memory originally set aside for personalized macros. When you create the macro, you have 22 characters

available to you for the definitive name. Refer to the Programmaers Manual for the available commands and their use, the
amount of memory needed for each usable command, examples, and sample macros.
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Section 7 - OPTIONS

Repiace Table 7-3 with the one below

Table 7-3

OPTION 01 ALTERNATE SPECIFICATIONS

Characteristic

Performance Requirement

Supplemental Information

Option 01 {Adds Preselector)

Frequency Response

Measured with 10 dB RF Attenuation
and Peaking optimized for each center
frequency sstting {when applicable),

Response is affected by:
* input VBWR

® harmonic number (N}
* gain variation

* mixer

* preselecior

Display flatness is typically 1 dB greater
than frequency response,

Coaxial {direct) input About the mid-
point (mean)
between two Referenced to
Freguency Range extremes 100 MHz

Band 1 (10 kHz—1.8 GHz) 1.5 dB +2.5dB
Band 2 (1.7—5.5 GHz) +2.5 dB +3.5 dB
Band 3 (3.0—7.1 GHz) +2.5 dB +3.5 dB
Band 4 (5.4—18.0 GHz) +3.5 dB +4.5dB
Band 5 (15.0—21.0 GHz) +5.0dB +6.5 dB

3rd Order intermedulation Products

10 kHz to 21 GHz (Bands 1 — 5}

Atleast—70dBcfrom any twoon-screen
signals within any frequency span.

=-100 dBe when signals are separated
100 MHz or more in preselected bands.

Harmonic Distortion

10 kHz to 1.8 GHz (Bands 1)

-850 B¢ or less

Measurad at 40 dBm input levelin MIN
DISTORTION mode.

1.7 GHz through 21 GHz

Not discernible.

Typically —100 dBc

Maximum Span/Div
Band 1 {0—1.8 GHz)

With Span/Div
Control

With Data Entry
keypad

100 MHz

170 MHz
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Table 7-3 {Continued)
OPTION 01 ALTERNATE SPECIFICATIONS

492B/482BP Operators C100/188

Characteristic Performance Requirement

Supptemental Information

iF Frequency, LO Range and
Harmonic Number (N}

Band and Freguency

1stIF  LO Range (N}

Range {MHz) (MHz)
1(0—1.8 GHz) 2072 2072-3872 -
2—12

{1.7-325 GHz)

Refer to table on page 6

- . Supplemental
Characteristic Performance Hequirement Information
e Equivalent Input Noise in dBm versus Measured with:

Sensitivity Resolution Bandwidth
y *0 dB attenuation {Min

Frequency Rangs 100 Hz 1kHz §10kHz| 100 kHz 300 kHz | 1 MHz | 3 MHz Atten. 0 dB)
Band 1 *Nasrow Video Filter
10 kHz—1.8 GHz -120 ~-110 ~100 ~80 -85 —-80 -75 *2 dB/Div Log mode
Band 2 *Digital Storage on
1.7~5.5 GHz -120 ~110 ~100 —40 85 —-80 -75 epMax Hold off
Band 3 *Peak Average in
3.0—7.1 GHz ) -119 -109 | -99 89 | -84 | -70 | -74 Average

*{ sec Time/Div
Band 4 .
5.4—12 GHz -105 -5 | -85 -75 | ~70 | 65 —60 Zero Span

®input terminated in
Band 4 5002
12--18 GHz 100 -90 -80 =70 -85 -B0 ~55
Band &5
15—21 GHz -89 -89 —-79 -B69 -64 ~59 -54

With 0 dB RF

LO Emission <70 dBm io 21 GHz Attenuation.

input Level (¢ dB at-
tenuation)

Maximum Safe
Input

(Attenuator
Maximum Rating}

+30 dBm {1 W) continu-
ous,
75 W peak.

¢ Pulse Width = 1 ps
or less

® Maximum duty factor
of 0.001

{Attenuator limit)
DO NOT APPLY DC

VOLTAGE TO THE RF
INPUT

a
Option 07 raplaces the 100 kM2 filter with & 300 kHz filter,
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492B/492BP Operators C100/188

Replace Table 7-4 with the one below

Table 7-4

OPTION 07 ALTERNATE SPECIFICATIONS

Characteristic

Parformance Raquirement

Supplemantal Information

Option 07 {Adds 755 input)

Centar Frequency Range

0 1o 1000 MHz on the readout

Resoluticn Bandwidth

Within 20% of 300 kMz handwidth

Measured at 8 dB down.

The 300 kHz filter replaces the 100
kHz filter.

Frequency Response (750 Port)

5 MHz to 1000 MHz
Coaxial input

+2.0dB

Measured about the midpoint between
the two extremes with = 10 dB RF
ATTEN.

The response figure includes the
effecis of input vswr, and gain
variations.

Typical response for 1~-5 MHz is < 3
dB down from the 5 MHz response.

Reference Level Range
(with © Reference Level offset)

~68 dBmV to +89 dBmV

+99 dBmV is achievable in MIN
NOISE mode.

Input Impedance (with 10 dB or more
attenuation)

750

17 dB Heturn Loss {1.35:1 vewr) 510
800 MHz

13 dB Return Loss {(1.6:1 vswr) 800 1o
1000 MHz

Maximum Input Level
With © dB Attenuation

+78 dBmV

With 20 dB or more attenuation

+78dBmV, 100 V_, maximum (dc + ac
peak)

Calibrater  {CAL OUT) Level

+20dBmV, +0.5 dB

100 MHz comb of markers provide
amplitude calibration at 100 MHz
Phase—-locked 1o an External Refer-
ence in EXT mode.
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A492B/492BP Opserators C100/188

Tabie 7-4 (Continued)
OPTION 07 ALTERNATE SPECIFICATIONS

Suppiemental Information

Characteristic Performance Requirement
750 INPUT Equivalent input Noise in dBmV vs. Resolution Bandwidth
Sensitivity
5—10C0 MHz 100Hz | 1kHz |10kHz | 300 kHz | 1 MHz | 3 MHz
74 ~66 -56 —41 —-36 -3
Equivalent Input Noise in dBm
Band 1 | Band2 {Band3 | Band 4.] Band &| Band 5
5002 INPUT -80 -390 ~80 ~75 ~70 ~70
Sensitivity for the
300 kHz Resolution
Bandwidth
Equivalent input Noise in dBm
Option 01 -85 | -85 -84 ~70 —85 -64

Equivalent maximum input

noise for each resolution

bandwidth.

Measured at 25° C with:

¢ 0 dB attenuation (Min
Atten 0 dB)

® Narrow Video Filter on

® Vertical Display 2dB/Div
(5 dBidiv in 10 Hz RBW)

* Digital Storage on

% Max Hold off

* Peal/Average in Average

® 1 sec Time/Div

® Zero Span

* Input terminated in char-
acteristic input impedance

Supplementary Physicai Characteristics

Characteristics

Description

Woeight

Option 07

Adds 7 ounces {0.2 kg) to the standard instrument,

Options 12, 13, 14 and 30 and 31 are no longer available for this instrument.

v 5412 GHz
» 1218 GHz
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Tektronix. MANUAL CHANGE INFORMATION

Comititied 10 Excalience

Date: 6-01-B8 Change Reference: M66071 E#H/SN B0O10100

Product: See list Manual Part No: See list Product Group: 26
INSTRUMENT PART NO.

494 /AP Operators 070-5557-01

485/P Operators 070-5082-00

2753P Operators 070-6305-00

2754/P Operators 070-6096-00

2756P Operators 070-6317-00

432B/BP Operators 070-5562-01

2755A/AFP  Operators 070-6031-01

484A/AP Service 1 070-5560-00

485/P Service 1 070-5084-00

2753P Service 1 070-6306-00

2754/P Service 1 070-8097-00

2756P Service 1 670-6318-00

492B/BP Service 1 070-5565-01

2TESA/AP  Service 1 070-6032-01

ADD:

OPTION 43

Option 43 provides a reduced graticule ray tube. This option also enables the main dispiay readout characters
to be positioned outside the graticule area.
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Tektronid¢ MANUAL CHANGE INFORMATION

COMMITTED TOEXCELLENCE  Date: 11-Sep-91 Change Reference:; __ C1-991
Product: _ See List Manual Part No.:_See List

DESCRIPTION Product Group 2

Etfective for All Serial Numbers:

492A/AP & 4892B/BP (70-5562-01, Operators Manual

484 A/AP 070-5557-01, Operators Manual
495/P (B020100) 070-6888-00, Operators Manual
497P G70-7677-00, Operators Manual
2753/P (70-8308-00, Operators Manual
2754/P 070-6096-00, Operators Manual
2755/P & 2755A/AP  (70-6031-01, Operators Manual
2756P 076-6317-00, Operators Manual

Make the following change in your Operators manuat:

Section 2 — Specification

1 dB Compression Point (Minimum) 0 dBm Measured in Min Noise mode with
Coaxial Bands no RF attenution.
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