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2754/2754F Operators

PREFACE

This manual is one of 2 set of product manuals for
the TEKTRONIX 2754 and programmable 2754F Spec-
trum Anaiyzer. The manual describes the instrument
instaliation and operation. These instructions assume &
thorough knowledge of frequency domain analysis. The
purpose of this manual is to explain the operation of the
2754 so that measurements will be meaningtul. The
manual organization is shown in the Table of Contents.
The manuals that are available now in addition to this
Operators Mangyal are the

® 2754/2754F Service Manuals, Volume 1 and 2 (stan-
dard accessories),

® 2754P Programmers Manual (standard accessory for
2754F only), :

® Z750P-Series  Programmers
{optional accessory).

Reference  Guide

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

Standards and Conventions Used

Most terminoiogy is consistent with standards
adapted by IEEE and {EC. A giossary of terms is pro-
vided in Appendix A. Abbreviations in the documentation
are consistent with ANS! ¥1.1-1872. GPIB functions con-
form to the IEEE 4B8-1878 Standard. Copies of ANSI and
IEEE standards can be ordered from the Institute of
Electrical and Electronic Engineers Inc.

Change/History information

Any change information that involves manuai correc-
tions or additional information is located behind the
tabbed Change Information page at the back of this
manuai,

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

Unpacking and Initial Inspection

instructions for unpacking and preparing the instru-
ment for use are described in Section 5,

Storage and Repackaging

instructions for shori- 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 satety 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 2754/2754F complies with the following Industry
Safety Standards and Regulatory Reguirements.

Safety

CSA: Electrical Bulietin

FM: Electrical Utilization Standard Class 3820

ANSE £38.5 — Safety Requirements for Electrical
and Efectronic Measuring and Controlling
Instrumentation.

IEC 348 (2nd edition) — Safety Requirements for
Electronic Measuring Apparatus,

Regulatory Requirements

VDE 0871 Class B — Regulations for RFI Sup-
pression of High Frequency Apparatus and instal-
tations,

TERMS

In This Manual

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

WARNING statements identily conditions or practices
that couid result in perscnal 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 &
hazard to property, including the equipment itself,

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

SYMBOLS

In This Manual

This symbot indicates where applicable cau-
tionary or other information is to be found.

As Marked on Equipment

DANGER — High voltage.
Protective ground (earth) terminal.
ATTENTION — refer {o manual.

Refer to manual

OP® »
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POWER

Power Spurce

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

Grounding the Product

This product is grounded through the grounding con-
ductor of the power cord. To avoid electrical shock, piug
the power cord intc a properly wired receptacie before
connecting it to the product input or output terminais. A
protective ground connection by way of the grounding
conductor in the power cord is essential for safe opera-
tion.

Danger From Loss of Ground

Upen loss of the protective-ground connection, all
accessible conductive parts (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 connecior specified for
your proguct.

Use only & power cord that is in good condition.

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

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

tise the Proper Fuse

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

2754/2754P Operators

OPERATIONAL PRECAUTIONS

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an
expiosive 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 unless you are gualified to do so. De
not operate the product without the covers and panels
properly instalied.

Dangerous voltages exist at several points in this
product. To avoid personal injury, do not touch exposed
connections and components while power is on. REFER
ALL SERVICING TO QUALIFIED SERVICE PERSDNNEL.

vii
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Section 1-—~2754/2754P Operators

GENERAL INFORMATION

PRODUCT OVERVIEW

The TEKTRONX 2754 and programmable Z754P
Spectrum  Analyzer are high performance, benchiop
instruments. Microcomputer control of most functions
simplifies and enhances operation,

The following is & list of the main instrument features,
& singie and delta marker modes
# synthesizer frequency accuracy
# precise amplitude measurement capability
@ digital storage d‘;spiay‘

# internal memory to retain froni-panel settings and
displays

# diagnostic cri messages
e front-pane! Data Entry pushbuttons

The frequency range is 50 kHz to 21 GHz. A
minimum resolution bandwidih of 1 kHz, with a2 minimum
span of 200 Hz/div, provides measurement resolution
that is proportional to the treguency accuracy. Digital
storage provides fiicker-free displays plus SAVE A,
B-SAVE A, and MAX HOLD to compare and subtract
dispiays and save maximum values. In addition to con-
ventional digital storage features, internal memory stores
up o nine separate displays with their readouts and dot
markers, which can be recalled later for additional
analysis and comparison. It is aiso possible to store up
1o ten different front-panel control setups for future
recall.

Select center frequency either by the front-panel
CENTER/MARKER FREQUENCY knob or by the Data
Entry pushbuttons. When using the Data Entry pushbut-
tens, i is nol necessary to alter the Span/Div setting
regardiess of the frequency selected. Other parameters,
such as vertical display and reference level, are pushbut-
ton selectable with the flexibility previously available only
under program conirol of the general purpose interface
bus (GPIB}.

The singie 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 points along any
displayed trace or between traces is alsc available. The
CENTER/MARKER FREQUENCY conrol can move the
markers, or it can move the display with & stationary fre-
quency marker, For additional marker infomation refer to
Using the Markers Feature in Section 8 of this Manual,

The programmable version of the instrument adds
remote control capabilities to the manual instrument
features,

The froni-panel controis (except those intended
exclusively for local use, such as INTENSITY) can be
remotely operated through the GPIE port, which aliows
the spectrum analyzer to be used with a variety of sys-
tems and controllers. Refer te the Programmers Manua!
for additional information,

Firmware Version and Error Message Readout

This feature o©f the spectrum 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
<SHIFT> RESET pushbutions are pressed. All front
panel lights wiil temporarily flash on when the power is
first turned on.

If the spectrum analyzer fails to complete any routine
or function, an error message will flash on the screen
explaining the failure,

Accessories

The Replaceable Mechanical Parts list in the Service
Manual, Volume 2, contains the part numbers, descrip-
tions, and ordering information for alf standard andg
optional accessories offered for the spectrum analyzer af
this time.

The following list includes all standard accessories
currently shipped with each instrument. Refer to Option
30 in the Options section of this manual for alternate
information,

@ 50 ohm coaxial cabie; N to N connector, 72 inch
® 50 ohmn coaxial cable: bnc to bne connector, 18 inch
® Adapter; N male to bne female

@ 4A fasi-blow fuses™; 2 each

T if the instrumen! is wired for 220.240 ¥ operation (Oplicns A1,
A2, A3, A4, AS5) or it Option 52 is instelled (North Americen
contiguration lor 220 V with standard power cord), 24
medium-blow juzes ars used.

11



General information = 2754/2754P Operators

® Power corg

e Cord clamp

# Crt light filters; 2 - one each amber and grey
& Crt mesh filter

#® Operators Manual

® Service Manual, Volume 1

¢ Service Manuyal, Volume 2

® Programmers Manual; 2754P Only

Options

The Options section of this Manual contains detalied
information on ali of the options currently available for
the spectrum analyzer.

1-2
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Section 2—2754/2754P Operators

SPECIFICATION

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

ELECTRICAL CHARACTERISTICS

The following tables of electrical characteristics and
features apply to the spectrum analyzer alter a 30-minute
warm up and after doing the front-panel CAL adjust-
ments, except as noted. The Performance Requirement
column defines some tharacieristics in quantitative terms
and in limit form. The Supplementa! information column
explains performance reguirements or provides perfor-
mance information. Statements in this column are not
considered to be guaranteed pertormance and are not
ordinarily supported by & performance check procedure.
Procedures to verify performance requirements are pro-
vided in the Performance Check portion of his manual,

The instroment performs an internal calibration check
each time power is turned on. This check verifies that the
instrument frequency and amplitude performance iz a3
specified. An Instrument Check Out procedure, which
does not require external test equipment or technical
expertise, is provided in Section 4. This procedure will
satisfy most incoming inspections and will heip familiar-
ize you with the instrument capabilities,

Verification of Tolerance Values

Perform compliance tests of specified limits, listed in
the Performance Requirement column, only after & 30-
minute warm-up time {except as noted) and after 2 doing
the front-panel CAL procedure. Use measurement instru-
ments that do not affect the values measured. Measure-
ment tolerance of test equipment should be negiligible
when compared to the specified tolerance, | the toler-
ante is not negligibie, add the error of the measuring
device to the specified tolerance,

Table 2-1
FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Center Frequency
Range

50 kHz-21 GHz

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

Accuracy (after front-panel CAL
has been performed)

Initial {start of sweep)
Bands 1 & 5 with SPAN/DIV
> 200 kHz, and Bands 2-4
with SPAN/DIV > 100 kHz

{15t LO uniocked)

Where:

greater

+{20%D + (CFx10-5)]2 + 15N kHz

D = SPAN/DIV or RESCLUTION
BANDWIDTH,

CF = Center Frequency
N = Harmonic Number

Center Frequency Accuracy is
specified by two characteristics:

#® initial accuracy
® center frequency drift during
the sweep

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

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

change by N.

*Over the operating temperature range this term is (CF x 1.5 x 10°5)

21
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FREQUENCY RELATED CHARACTERISTICS

Table 2-1 (Continued)

Characteristic

Performance Requirement

Supplemental information

initial Accuracy (Continued)
Bands 1 & 5 with
SPAN/DIV €200 kHz, and
Bands 2-4 with SPAN/DIV
£100 kHz

{1st LO locked)

= [(20%D) + CFx 108)]8 Hx

Where:
D = SPAN/DIV or RESCLUTION
BANDWIDTH, whichever s
greater

CF = Center Frequency

Drift

After 30 minute warm up

Bands 1 & 5§ with
SPAN/DIV > 200 kHz, and
Bands 2—4 with SPAN/DIY

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

<(25 kHz)N per minute o! sweep
tims

>100 kHz
{1st LO unlocked}
- Bands 1 & 5 with €150 Mz per minute of sweep time

SPAN/DIV <200 kHz, and
Bands 2-4 with SPAN/DIV
<100 kHz

{1st LO jocked)

After 1 hour warm up

Band 1 & 5 with
SPAN/DIV > 200 kHz, and
Bands 2-4 with SPAN/DIV
>100 kM2

{1st LO uniocked)

£ (5 kHZ)N per minute of sweep time

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

{15t LO locked)

£50 Hz per minute of sweep time

30ver the opersting lemperature range this term is (CF x 1.5 x

1075y,

2-2



[N

S sl FI——

[

[S——

A

AR

Tabie 2-1 (Continued)

FREQUENCY BRELATED CHARACTERISTICSE

Specification ~ 2754/2754P Operators

Characteristic

Performance Requirement

Suppiemental Information

Readout Resoiution

< 10% of SPAN/DIV 1o minimum of
1 kHz. 100 Hz in delia mode,

Residual FM

Short term, atter 1 hour warm up

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

{1st LO unlocked)

< (7 kH2)N tota! excursion in 20 ms

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

{15t LD locked)

C{10+2N)Hz total excursion in 20
ms

Resolution Bandwidth (8 dB cownl

Within 20% of selected bandwidth

1 kHz-1 MMz in decade sieps

Shape Fagtor (80 dB/E dB)

7.5:1 or less .

Noise Sidebands

At least ~75 dBc al an offset of 30x
resplution bandwidih

Video Filter
Narrow Reduces video bandwidth to approxi-
mately 1/300th of the selected reso-
lution bandwidth.
Wide Reduces video bandwidth to approxi-

mately 1/30th of the seiected resolu-
tion bandwidth.

Pulse Stretcher Fall Time

30 us per vertical division {=50%).

2-3



Rt

Specification «- 2754/2754P QOperators

Table 2-1 {Continued)

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Reguirement

Supplemental information

Frequency Span/Div
Overall Range
With SPAN/DIV control

200 Hz-1 GHz (in & 1-2-5 sequence)

With the DATA ENTRY push-
buttons

200 Hz-1.2 GHz (to two
significant digits)

Minimum Span/Div

200 Mz in all 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)

With SPAN/DIV With DATA
Control ENTRY
Pushbutions
200 MHz 410 MHz®
200 MHz 370 MMz
200 MKz 400 MHz
1 GHz2 1.2 GHz
500 MHz 590 MHz
In  addition. MAX SPAN sweeps

across an entire band and ZERO
SPAN provides a 0 Hz display.

Accuracy/Linearity

Within 5% of the s¢iected span/div

Measured over the center B divisions

*For Option 04 instrumants, band 1 is 50 kHz-1,8 GHx, and the
Spen/Div range with the SPAN/DIV contred i 100 Mz and with the

DATA ENTRY pushbutions is 170 MHz.

2-4
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FREQUENCY RELATED CHARACTERISTICS

Table 2-1 {Continued)

Specification — 2754/2754P Qperators

Characteristic

Performance Reguirement

Supplemental Information

Frequency Response

Measured with 10 dB RF attenuation
and peaking optimized for each
center frequency setting {when apph-
cabie)

Response is affecied by
@ input VEBWR
® harmonic number (N)
® gain variation
& mixer
@ preselector (Opt 01)

Digital storage typically increases
errors by £0.5%.

Dispiay flatness is typically. 1 db
greater than frequency response,

Coaxial (direct} Input About the mid-
point between
two extremes Referenced
10 100 MHz
Band and Freq Range
1 (50 kMz-4.2 GHz)? +1.5 dB
2 (1.7-5.5 GHz) =1.5dB +2.5dB
3 (8.0-7.1 GHz) =1.56dB =2.5dB
4 (5.4-18B.0 GHz) *2.5dB %3.5dB
5 (15.0-21.0 GHz) =3.5dB =5.0 dB

Refer 1o the Options section of this
manual for wvarations in  this
specification,

*For Option 01 instrumants, band 1 is 50 kM2-1.8 GMz.
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Specification — 2754/2754P Cperators

Tabie 2-1 {Continued)

FREQUENCY RELATED CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Infarmation

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

st iF L0 Range
Band and Freq Range {MHz) (N} {MHz)}
1 (50 kHz-4.2 GHz)® 2072 1 - 2072-6272
2(1.7-5.5 GHz) g2¢g 1- 25298328
3 (3.0-7.1 GHz) 829 1+ 21718271
4 (5.4-18 GHz) 829 3 - 2072-6276
5 (15-21 GHz) 2072 3+ 4309-6309
Marker(s) | When activated, the marker is a
bright dot positioned by the
CENTER/MARKER FREQUENCY

control or the DATA ENTRY pushbui-
tons.

Normal Accuracy

identical to center frequency accu-
racy

For the live trace

4 MKR Accuracy

1% of total span

For the live trace.

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

®For Option 01 instrumants, band 1 is 50 kMz-1.8 GHz, and ths LO

Rangs is 20723872,

2-8
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Tabie 2-2

AMPLITUDE RELATED CHARACTERISTICS

Specification ~ 2754/2754F Operators

Characteristic

Performance Reguirement

Supplementa! Information

Vertical Display Modes

10 ¢B/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

Dispiay Dynamic Accuracy
10 dB/div Log Mode

=1.0 dB/10 dB 1o @ maximum cumu-
lative error of =20 dB over 80 dB
range

80 dB maximum (L.og Mode)

§ divisions {Linear Mode)

2 dB/div Log Mode

=04 dB/2.0 dB to & maximum
cumulative error of =1.0 dB over 18
dB range

Lingar Mode 5% of full scale
Reference Level Toep of the graticule.
Range
Log Mode From —117 ¢Bm {0 +40 dBm;
+40 dBm includes 10 dB of IF gain
reduction (+30 dBm is the maximum
safe input). Alternate reference levels
are:
®dBY (-130 dBV 1o +27 dBV)
®d4BmV (70 ¢BmV to +87 dBmV)
®dBuV (~10 dBLV to +147 dBuV)
Linear Mode 39.6 nV/Div-2.8 V/Div
{1W maximum safe input)
Sieps

10 diB/div Log Mode

10 dB for the Coarse Mode
1 dB for the Fine Mode

2 ¢8/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 Fing Mode

Set with DATA ENTRY push-
buttons

Steps correspond to the display
mode in coarse; except, for 2 dB
when the steps are 1 dB.

In Fine Mode:

1 4B when the mode is 5 dB/div or
more

0.25 dB for display modes of
4 dB/div or less ({referred f{o as
Delta A Mode)

e



Specification — 2754/2754P Operators

Table 2-2 (Continued)

AMPLITUDE RELATED CHARACTERISTICS

Characteristic

Ferformance Reguirement

Supplemental Information

Reference Level (Continued)
Accuracy

Depengent on the following charac-
teristics:

®RF Attenuation Accuracy
#®IF Gain Accuracy
®Resolution Bandwidth
#Display Mode
eCaiibrator Accuracy
@Frequency Band
sFrequency Response

& <SHIFT> CAL routine reduces
error between resolution
bandwidths at -20 dBm REF
LEVEL, Other reference levels may
have larger errors.

®Ambient Temperature Change
{=0.15 dB/°C maximum}

RF Attenuator
Range

0-80 dB in 10 dB steps

Accuracy
Dc-1.8 GHz

Within 0.5 dB/10 dB to a maximum
of 1 dB over the 80 dB range

1.8 GHz-18 GHz

within 1.5 dB/10 dB to a maximum
of 3 dB over the B0 dB range

18 GHz-21 GHz

Within 3.0 ¢dB/10 dB to & maximum

of B dB over the 80 dB range

Marker(s) When activated, the marker is a
bright dot positioned by the
CENTER/MARKER FREQUENCY

] control.
Accuracy (Normal or Delta identical to REF LEVEL accuracy
Mode) plus cumulative error of display scaie

{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
deita mode is active. The display
shows the difference in frequency
and amplitude. 1—MKR—2 selects
which marker is tuned.

2-8
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Specification — 2754/2754F Operators

Table 2-2 {Continued)
AMPLITUDE RELATED CHARACTERISTICS

Characteristic Parformance Reguirermnent Supplemental Information
Gain Variation Between Resoiution Measurement conditions:
Bandwidins @measured at —20 dBm -

#Minimum Distortion Mode
®at 25°C amblent temperature
s#after front-panel CAL adjusi-

ments
With respect 10 1 MHz2 Filter =04 dB
Between Any Two Filters 0.8 ¢B
iF Gain

Range 87 dB of gain increase, 10 dB of gain ;
decrease (MIN NOISE activated), in .
10 dB and 1 dB steps

Accuraty

1 dB Step At least 0.2 dB/dB  step to

0.5 dB/@ dB steps except at the
decade transifions

Decade Transitions

—~28 to =30 dBm 0.5 dB or less Maximum 1 dB cumulative error over
~39 to ~40 dBm 10 dB. Measured in Min Noise moede.
=49 10 ~50 dBm T

~58 1o ~50 dBm
Maximum Deviation over the +2dB
87 dB Range

[~
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Specification — 2754/2754P Operators.

Table 2-2 (Continued)

AMPLITUDE RELATED CHARACTERISTICS

Characteristic

Performance Reguirement

Supplementai information

Differential Amplitude Measurement

Delta A Mode proviges differential
measurements in 0,25 dB incre-
ments,

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

Range 0 dB above 1o 48 dB below the refer-
ence level established when the
Delta A Mode was activated.
DO NOT USE Delta A Mode outsids
the —117 dBm to +30 dBm reference
level range.

Accuracy Difference Steps Error
0.25dB 1 015 dB
2cdB 8 0.4 dB

10 dB 40 1.0dB
48 dB 192 2.0 dB

Spuricus Responses

Residual

=100 dBm or less

No input signal, referenced to the
internal mixer input, and fundamental
mixing for Bands 1-3.

3rg Order Intermodulation

Products
50 kHz-21 GHz
(Bands 1-5)

~70 B¢ or less from any two on-
scresn signals within any frequency
span.

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

Harmoenic Distortion
50 kHz~21 GHz
(Bands 1-5}

~80 dBe or jess

Measured at —40 dBm input jevel in
Minimum Distortion Mode.

L.O Emission

Less than =10 dBm to 21 GHz

With 0 dB RF Attenuation

2-10



Specliication ~- 2754/2754F Operators

Table 2-2 (Continued)
AMPLITUDE RELATED CHARACTERISTICS

b
| Characteristic Performance Requirement Supplemental information

4

. Equivalent maximum input noise

Sensitivity Equivalent Input Noise in dBm without internal preselection for

1 versus Resolution Bandwidth each resolution bandwidth for fre-

; Band and Frequency Range | 1xHz | 10 kHz | 100 kHz* | 300 kHz® | 4 MHz quency bands 3-5 (50 KkHz-21

GHz). The NARROW Video Filter is

b — — _ o -

" 1° (50 kHz—4.2 GHz) 115 105 95 50 85 activated for resolution bandwidths

§ 2&301.7-7.1 GHn) —115 | =108 35 —80 ~B5 of 1 kMz or less and the WIDE

i 4 {lower part) (5,4-12.0 GHz) | =100 =80 ~80 ~75 =70 Video Filter  for resolution

4 {upper part) (12.0-18.C GHz! | ~85 ~85 -75 ~70 -85 bandwidths above 1 kHz. (See

! 5 {15.0-21.0 GHz) —95 -85 -75 —70 -85 Options 01 and 07 in the Options

i section for alternate snecifications )
i
)E
E
4
i
!
-

!
!
i

* Option 07 repiaces the 100 kMz filter with a 300 kHx filter.
] BFor Option 01 inatrumentas, band 1 is 50 kMz-1.8 GHz,




Specification — 2754/2754P Operators

Table 2-3
INPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Reguirement

Supplemental information

RF INPUT

Type N feraie connector, specified
to 21 GHz,

{See Option 07 in the Options sec-
tion for supplemental specifications
concerning an additional 75 0 input.)

impedance

50 0

VSWR with 10 dB or more RF
Attenuation
50 kHz~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 {ypically 1.8:1)
18~-21 GHz 3.5:1 (typically 2.7:1)

VSWR with G dB RBF
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 Typically 1.9:1
2.5-6.0 GHz Typically 1.9:1
6.0-18 GHz Typically 2.3:1
- 18-21 GHz Typically 3.0:1

Maximum Safs Input
{With 0 dB RF attenuation)

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

1 dB Compressicn Point
{(Minimum)

Bands 1-5

{50 kMz-21 GHz)

~20 dBm

With no RF attenuation. In Min Dis-
torticn mode.

Optimum RF Input Level
for Linear Cperation

—30 dBm, referenced to the input
mixer

This is achieved in Minimum Distor.
tion mode when not exceeding full
screen display.

2.12
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Table 2-3 (Continued)
INPUT SIGNAL CHARACTERISTICS

Specification ~— 2754/27534P Operators

Characteristic

Performance Reguirement

Supplemental Information

HORIZ/TRIG {(Rear Panel}

Dc coupled input for externa! hor-
izontal drive (selected by the EXT
position of the froni-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 + peak ac) for full
screen deflection

Trigoger input
Voltage Range
Minimum

At least 1.0V peak
from 15 Hz-1 MHz

Maximum
de + pesk ac

50v

ac 30V s~10 kHz, then derate lnearly
10 3.5V, 81 100 kKH2 and above.
Fuise Width 0.1 x5 minimum

MARKER/VIDED (Rear Pansl)

External Video input or External
Video Marker input, switched by pin
1 of the J104 ACCESSORIES cone
hector.

Marker input Level

010 10V

Interfaces with Tektronix 1405 Side-
band Adapter.

Video input Level

0 to +4V for fuli screen display with
pin 1 of the ACCESEORIES connec-
tor iow.

4104 ACCESSORY (Rear Panel)

25-pin connecior
{Not R5-232 compatible}

Provides bi-directional access to the
instrurment bus. Also provides exter-
nal Video select and externaf
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 (defaull) selects Video Marker
Input.

Pin 2

External Preselector — Drive signal
for an external preselector. Ouipwt
voltage is proportional to frequency
{only Option 01 and in bands 2-5).

Fin 3

External Preselector Return —
Ground return for the Externat
Preseiector signal.

2-13
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Specification -—— 2754/2754F Operators

Tabie 2-3 {Continued)
INPUT SIGNAL CHARACTERISTICS

Characteristic Performance Regulrement Supplemental Information
J104 ACCESSORY
{Continued}
Pin 4 Internal Control.
High (default) selects internal control,
instrument bus lines are output at
the J104 ACCESSORIES connecior,
L.ow seiects External control. Instru-
ment bus lines at the J104 ACCES-
SORIES connector accept input from
an external controlier.
Pin 5 Chassis Ground
Pins B-13% Instrument Bus Address lines 7-02
Pini4e Instrument Bus Data Vaiid signal®
Pin 158 Instrumaent Bus Service Regquest
signai®
Pin 16® Instrument Bus Poll signal®
Pin 17 Data Bus Enable input signal for
_ external controller.
High (unasserted) disables external
data bus.
Low enables external data bus.
Pins 18-25 instrument Bus Data lines 0-7
Active when external Data Bus
Enabie {pin 17) is low.

"Gutput when internally controlied {pin 4 high) and input when
externally controiled {pin 4 low}.

2-14
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Specification — 2754/2754P Operators

Table 2-4
OUTPUT SIGNAL CHARACTERISTICS
i Characteristic Performance Requirement Suppiemental Information
i Calibrator {CAL OUT) ~20 dBm =0.3 dB 100 MHz comb of markers provide .
at 100 MHz =10 ppm® amplitude calibration at 100 MHz and -~

markers for frequency and span cali-
bration to 1.0 GHz,

1st LO and 2nd LO OUTPUTs Provide access to the output of the
respective local oscillators.
i THESE PORTS MUST BE TER-
MINATED IN 50 1 AT ALL TIMES.

[ER—

. 15t L.O QUTPUT Power ' +7.5 dBmto +15 dBm
2nd LO OUTPUT Power —22 dBm to 0 dBm.
) VERT (OUTPUT) (Rear Panel) Provides 0.5V =5% (cpen circuit) of

signal per division of video that is
above and below the centeriine. Full
range -20V 1o +2.0V. Source
impedance is approximately 1k,

HORIZ (QUTPUT) (Rear Panel) Provides Q.5V/Div  (open circuit}
either side of center. Full range
~2.5V to +2.5V. Source impedance
is approximately 1k{l.

j PEN LIFT (Rear Pangl) TTL compatibie, nominal +3V {c lift
i plotter pen.
10 MMz IF {OUTPUT) (Rear Panel) Provides access to the 10 MHz iF

signal. Owput leve! is approximately
~5 dBm for a full screen signal at
=30 dBm reference level. Nominal
impedance is approximately 500.

B
%
H

P———

LI

3 Ovar the pparsting temperstura rangs this is +15 PPM.

k‘-’hw: .




Specification «- Z754/2754P Service VoH

Tabie 2-4 (Continued)
OUTPUT SIGNAL CHARACTERISTICE

Characteristic

Periormance Reguirement

Supplemental information

IEEE STD 488 PORT
{F version}

{Non P version)

in accordance with [EEE 488-1878
standargd and Tektronix Codes and
Formats standard (version 81.1).

impiemented as SH1, AH1, T5, L3,
SR1, RL1, PP1, DC1, DT1. and C0.

See Programmers Manual,

implemented as SH1, AHO, T3, LO,
SRO, RLC, PPY, DCO, DTO and CO.

PROBE POWER {Rear Pansl}

Provides operating voltages for
active probes,

Outputs
Pin 1 +5V at 100 mA maximum
Pin 2 Ground
Pin3 ~15V a1t 100 mA maximum
Pin 4 +15V at 100 mA maximum

J104 ACCESSORIES (Rear Panel)

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

Table 2-5
POWER REGQUIREMENTS

Characteristic

Performance Reguirement

Suppiemental information

Line Frequency Range

47-83 Hz

47 Hz 10 440 Hz. Operation over 63
Hz exceeds protective grounding
conductor ieakage current of 3.5 mA.
A redundam protective grounding
means is essential to protect against
electric shock.

Line Voltage Range

90V, 10132 V.

115 V nominal

180V, 10 250 V.

230 V noming!

Line Fuse
115V Nominal 4A
2380V Nominal 24 Medium-Blow
Input Power 210 W maximum (3.24) At 115V and 60 Hz

Leakage Current

5 mA maximum

2-16
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Table 2-§
GENERAL CHARACTERISTICS

Specification = 2754/2754P Service Vol.l

Characteristic

Performance Reguirement

Supplemental Information

Sweep Triggered, auto, manual, and exter-
na!
Sweep Time 20 us/Div-5 s/Div in 1-2-5 sequence
{10 s/Div avaiiable in AUTO)
Accuracy =5% over center B divisions
Triggering INTernal, EXTernal, FREE RUN, and

SINGLE SWEEP

Internal Trigger Level

2 divisions or more of signat

External Trigger Input Level

1.0V peak, minimum

EXTernal is sc-coupled (15 Hzet
MMz}, Maximum external trigger
input is 50V (de + peak ac).

Crt Readout

Displays all parameters lisied on the
crl bezel, plus help and operating
messages.

Battery-Powered Memory

instrumen: settings, displays, cali-
bration offsets, and peaking codes
jor each band are stored in battery-
powered non-velatile RAM.

Battery Life

At +55°C Ambient Tempera- 1-2 years
ture

t +25°C Ambient Tempera- Atieast § years
ture
Temperature Range for
Retaining Data

Operating 0°C to +50°C

Non-Dperating

—30°C to +75°C

BEV OCT 1986



Specification — 2754/2754P Operator's’

Table 2-7
ENVIRONMENTAL CHARACTERISTICS

Mests the following MIL T-28800C. type IIf class 5, styie E specifications:

Characterlstic Description
Temperature
Operating 0°C to +50°C
Non-cperating —40°C ta +75°C
Humidity
Operating 95% =5% below +30°C.
75% =5% above +30°C.
45% = 5% above +40°C.
Altitude
Operating 10,000 feet (3050 meters)

Non-operating

40,00C feet (12000 metars)

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

MIL-81d-810, Method 514 FProcedure | (modified).
Resonant searches along all three axes at 0.013 inch dis-
piacement, for 15 minutes, Dwell for an additional 10
minutes in each axis at the freguency of the major reso-
nance or at 33 Hz if none was found. Resonance is
defined as twice the input dispiacerment. Total vibration
time is 75 minutes.

Shock (Operating and Non-operating)

Three 30g, cne-half sine, guillctine-type shocks, 11 ms
duration in each direction along each major axis; total of
18 shocks.

Electromagnstic Interference (EMI}

Conducted Emissions

Meets requirements described in MIL-Std-481B Part 4,
except as noted.

Test Method Remarks

CEO1-—~60 Hz to 15 kHz 1 kHz to 15 kHz only

CEQ3-15 kHz to 50 MHz | 15 kMz to 50 kHz, relaxed

power leads by 15 dB
Conducted Susceptibility CS01—30 Hz to 50 kHz | Fulllimits

power ieads

CS02—50 kHz to 400 MHz | Full limits

power teads

C506-~spike power leads Full iimits

Test Method Remarks

Radiated Emissions REQ1—30 Mz to 50 kHz | 30 — 36 kHz excepiioned.
magnetic field (measured at
30 cm).
REQ2—14 kHz tc 10 GHz Full imit

Radiated Susceptibility RS01--30 Hz to 50 kHz Full fimit

RS02—Magnetic Induction To 5 A only, B0 Mz

RSC3—14 kHz to 10 GHz Upto1 GHz, ¥ Vim

2-18
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Specification — 2754/2754F Operators

Table 2-8 :
PHYSICAL CHARACTERISTICS

Charatieristic

Description

Weight

50 Ibs maximum
Including standard accessories, except manuals,

Dimensions
{See Figure 2-1)

Without handies or feet

7 x 17 x 24 inches
(17.78 x 43,18 = 60.86 cm)

TOP VIEW

|

T

J-(———— 17 in. {43.18 emy -———i-i

pctf et 24 in. {60.96 em) e it

. —

SIDE VIEW

)
EES == |
Cdecopecoce | 7 in, (17.78 em)
o | & 6 J |
Y
REAR VIEW

Figure 2-1..

Dimensions.

2-19
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Section 3—2754/2754P Dperators

PREPARATION FOR USE

This section describes unpacking, installation, power
requirements, siorage 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. H the
container is damaged, notify the carrier as well as Tek-
tronix, Inc. The shipping container contains the basic
instrument and its standard accessories, For a list ol the
standard accessories, refer to Standard Accessories, in
Section 1 of this Manua!l (or, for ordering information,
refer {oc the list foliowing the Replaceable Mechanicai
Parts list in the Service Manual, Volume 2).

i! the contenis of the shipping container are inCom-
plete, if there is mechanical damage or delect, or i the
instrument does not meet operational check require-
ments, contact your jocal Tektronix Field Ofiice or
representative.

Keep the shipping container if the instrument is t0 be
stored or shipped to Tekironix for service or repair.
Refer to Storage and Repackaging for Shipment later in
this section,

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 check procedure to ver-
ity that the instrument is operating properly. This check
is intended to satisfy the requirements {or most receiving
of incoming inspections. (A detalled electrical perfor-
mance verification procedure in the Service Manual,
Volume 1, provides a check of all specified performance
requirements, zs 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 ciear-
ance even if the instrument is stacked with other instru-
ments. The air is drawn in by a fan through the bottem
and expelied out the back. Avoid locating the instrument
where paper, plastic, or any other material might block
the air intake.

INSTALLATION

The spectrum analyzer is equipped with & flipstand 1o
adjusi the viewing angie.

Removing or replacing the cahinet on the
instrument can be hazardous. Only qualified
service personnel should attempt to remove
the instrument cabinet.

Rackmount instrument

Reier to the Service Manual, Volume 1, for installa-
tion instructions for the rackmount varsion of the instru-
ment. Refer instaliation to gualified service personnel.

if the rackmount instrument is extended out
of the rack and tipped up {0 gain access 10
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 squipment that may be mounied above
the instrument.

Rack Adapter Kit

A fieid-installable kit is available to permit the spec-
trum analyzer to be rack mounted in a standard 18" wide
rack on a non-tilting slide-out track. Fan-forced ventila-
tion of the rack enclosure is highly recommended. If the
rack-adapter assembiy is installed in an enciosed rack, &
minimum depth of 253" behind the tront panel is recom-
mended for proper air tirculation, The rack adapter kit
tomes complete with the slide-out tracks and all mount-
ing hardware. Contact your iocal Tektronix Field Office or
representative for additional information and ordering
instructions.



Preparation For Use — 2754/2754P Operators

POWER SOURCE AND
POWER REQUIREMENTS

The spectrum analyzer is intended to bhe operated
from & 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 isoiated or sbove ground poten-
tial {such as phase-t0-phase on & multi-phase sysiem or
across the tegs of a 110-220 V single-phase, three-wire
system}. In this method of operation, only the line con-
ductor has over-current {fuse} protection within the unit.
Refer to the Bafety Summary at the front of this Manual,

The ac power connector is & three-wire, polarized
plug with the ground (garth) iead connected directly to
the instrument frame to provide electrical shock protec-
tion, H the unit is connected to any other power source,
connect the unit frame to an earth ground.

Operate the spectrum analyzer from either 115 Vac
or 230 Vac nominal iine voltage with a rangs of 80 to 132
or 180 to 250 Vac, at 48 to 440 Hz. Power and voitage
requirements are printed on & back-pane! plate mounted
‘betow the power input jack. Refer power input changes
to qualiied service personnel. The Service Manual,
Volume 1, coniains instructions to change the input vol-
tage range.

The imternational power cord and piug configuration
is shown in Figure 7-1 in Section 7 of this Manual

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

STORAGE AND REPACKAGING

Storage

Short Term {iess than 90 days) — For short term
storage, store the instrument in an environment that
meets the non-operating environmaental specifications in
Tabie 2-9 in Section 2 of this Manual.

3-2

Long Term - For instrument storage of more than
90 days, use the original shipping container to repackage
the instrument. Package the instrument in a vapor bag
with & drying material and store in 2 location that meets
the non-operating environmental specilications in Table
2-9 in Section 2 of this Manual.

H you have any questions, contact your iocal Tek-
tronix Field Office or representative.

Repackaging for Shipment

When the spectrum analyzer is to be shipped 1o 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 reguired. If the original shipping container is

" unifit for use or not available, use the following repackag-

ing information.

1. Use a coniainer of corrugated cardboard with a
test strength of 375 pounds (140 kilograms) and inside
dimensions that are at least six inches more than the
equipment dimensions (refer to Tabie 2-10 in Section 2},
to aliow for cushioning.

2. install the instrument front cover, and surround the
instrument with plastic sheeting to protect the finish.

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

4. Seal the container with shipping tape or an indus-
trial, heavy-duty stapler.
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Section 4—2754/2754P Operators

CONTROLS, CONNECTORS,
AND INDICATORS

This section inciudes the descriptions of the
instrument’s main operating modes. 1t also covers the
tunctions 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 4-8 through 4-
14, Some of the functions are described in greater detail
in Section 5,

Inciuded with many of the descriptions are syntax
diagrams that graphically display the function. The ovals
ang circies indicate a2 iiteral element thai must be sent
{i.e., pushbutton pressed) exactly as shown. Boxes con-
tain & name for an element (Le., DATA ENTRY
represents numbered pushbuttons 0 through @ and the
units terminators), The arrows that connect the elements
of the syntax diagrams show the possible paths through
the diagram. Parallel paths mean that one, and only one,
of the paths must be followed. A path around an element
or group of elements indicates an optional skip. Arrows
indicate the direction that must be foliowed (usually the
fiow is to the right; but, if an element may be repeated,
an arrow returns from the right to the left of the element).

The foliowing
diagram structure.

—_ O

exampies llustrate basic syntax

o

=

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

OPERATING MODES

initial Entry Functions {Black-Labels)

Most of the spectrum analyzer operating modes are
selecied by a single pushbutton press or control turm;
i.e., FREE RUN, TIME/DIV, PULSE STRETCHER, MAX
HOLD, PEAK/AVERAGE, Generally, these seiections are
the same as all Tektronix 480-Series and 2750-Series
Spectrum Analyzers,

Multipie-Pushbutton Sequence Functions (SHIFT
Pushbutton)

<SHIFT> Functions -- There are many general
operating modes and two marker operating modes
selected with muitipte-pushbutton presses. Press the
<S8HIFT> pushbutton before selecting & blue-labeled
function: Le., STEP ENTRY, CAL. For some of these
functions, menu prompts appear on the screen to guide
you.

Terminating Multiple-Pushbutton Sequences

A SHIFT multiple-pushbution sequence cen be ter-
minated at any time. Push the <SHIFT> pushbutton
once to stop the sequence and return the spectrum
analyzer to the previous activity.

DATA ENTRY Functions

Some operations require the entry of numerical data:
for exampie, 1o set freguency or enter a number to select
a choice from & menu. This will be as part of & multipie-
pushbution sequence, and the crt will prompt you when a
number is reguired. Enter the number with the DATA
ENTRY pushbutions. Numerical data is entered first, with
a unis terminator entered last; e.¢.. 100.00 MHz or 20
-oBx.
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Correcting Numerical Entry Errors

Use the BACKSPACE pushbutton to correct errors in
numerical gataz that have been entered with the DATA
ENTRY pushbuttons. Each pushbutton press backs the
cursor up onhg space, erasing the number in that location.
You can then enter the correct numerical data and end
the sequence with & units pushbutton,

4-2
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INSTRUMENT POWER CONTROL AND FREQUENCY
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Figure 4-1

POWER — This push-push switch turns the main
power supply ON and OFF (in=ON, oui=0FF),
When power is switched off, the current instru-
ment froni-pane! sei-up is stored in memory regis-
ter 0 (see RECALL SETTINGS/STORE in Section
5; so this set-up can be easily recalied. Full RF
attenuation is switched in when power is switched
off {o protect the 1st mixer from overload and
damage.

CENTER/MARKER FREQUENCY - This conirol
tunes the center frequency or marker, if selected
{this function is limited to the edge of the screen).
Tuning of center frequency is done in 0.1 division
increments, regardiess of the selected FRE-
QUENCY SPAN/DIV. In MAX SPAN, the center
fequency is fixed, and oniy the frequency dot is
tuned. The tuning range in narrow spans is identi-
cal to wide spans; iLe., egual to the frequency
range of the band selected.

FREQUENCY - This pushbutton allows direct
entry of center or marker frequency to 1 Hz reso-
jution (it will be displayed to 1 kHz), from the
DATA ENTRY pushbuttons. If the center frequency
entered is not in the current frequency range, the
nearest frequency range that contains the fre-
quency will be automatically seiected. The center
frequency range that can be selected is 0 Hz to
21 GHz. Vaiues that are entered outside this range
will be ignored. Frequency digits that are entere¢
from the DATA ENTRY pushbuttons are ter-
minated with one of the four unit pushbutions
(GHz, MHz, kHz, or Hz).

e FREQ }-/ DATA ENTRY h
/

Mz

4-3
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4-3

R

START STOP -~ This pushbutton allows you to
use the DATA ENTRY pushbuttons to enter a start
frequency (at the left edge of the display) and a
stop frequency (at the right edge of the display).
The stari-stop function is usable only in the
selected band.

<SHIFT> 7 {(Disable Frequency Corrections; not
identified on the front panel) — This pushbutton
sequence disables the frequency correction for the
local oscillator. This enables the instrument {o be
cperated with reduced performance if the oscilla-
tor 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 <SHIFT> STEP ENTRY or <S8HIFT> STEP
SIZE. See +STEP !ater in this section under
Marker Functions for alternate operation,

—STEP «- When the instrument is in the Tune
Center Frequency mode {TUNE CF/MKR pushbut-
ten uniit), this pushbutton decreases the center or
marker frequency by steps {this function is limited
tc the edge of the screen). The step size is deter-
mined by <SHIFT> STEP ENTRY or <SHIFT>
STEP SIZE. See —STEP lzter in this section under
Marker Functions for alternate operation.

<SHIFT> STEP ENTRY — This pushbutton
sequence allows you {0 enter a desirec center or
marker frequency step size with the DATA ENTRY
pushbuttons (this function is fimited to the edge of
the screen).

<SHIFT> ABAND/BANDV - These two push-
buttons step up or down through the freguency
ranges. The frequency range of the current band
is displayed by the crt readout. When the fre-
quency range (band} is changed, an aitempt is
made tc preserve the 1st and 2nd L.O frequencies.
It this is not possible, the nearest center frequency
limit of the band is selected. When returning fo a
previous band, without changing center freguency,
the originat LO frequencies are always used, so
the center frequency is preserved.

AF = This pushbutton allows measurement of the
frequency differences. When pressed {lit), the fre-
quency readout goes to zero. The readout now
shows only the offset, or deviation, from this refer-
ence as the center freguency is changed. The
resolution of the readout will be the less accurate
ol either the current center frequency resolution or
the center irequency resoclution when 4F was
activated. Do not confuse this pushbutton with 4
MKR, which is described jater in this section under

Marker Functions,

g
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FREQUENCY SPAN AND RESOLUTION
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Figure 4-2

FREQUENCY SPAN/DIV — This control selects
the frequency span swept by the spectrum
analyzer. The span/div is indicated by the crt
readout. The range of this control depends on the
frequency band. Selection is in & 1-2-5 seguence
plus max span and zero, or time doemain. FRE-
QUENCY SPAN/DIV can also be entered with the
SPAN/DIV pushbutton and the DATA ENTRY
pushbuttons. The spectrum analyzer will iry to
maintain a calibrated display if the TIME/DIV con-
trol is in the AUTO position or the AUTO RES
pushbutton is active (lit).

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 center fre-
gquency 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

goes to center,

When the FREQUENCY SPAN/DIV is reduced to
zero, the spectrum analyzer operates like a tun-
able receiver. The spectrum analyzer dispiays sig-
nals within the resolution bandwidth in the time
domain, with the crt reading out time/div instead
of frequency span/div.

4-5
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16

17

18

48

SPAN/DIV - This pushbutton aliows direct entry
of FREQUENCY SPAN/DIV, with two significant
digits of resoiution. The span/div range that can
be selected is 200 Hz/div te 1 GHz/div. The max-
imum range available is & function of frequency
range. if a vaiue outside the aliowable range is
enterad, 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, kMHz,
or Hz).

{SPAN/DIV)-= DATA ENTRY F—
i
/

ZERO SPAN — This pushbutton switches the
span to zero for time domain display. When de-
activated, the Span/Div returns to iis previous
value,

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

RESOLUTION BANDWIDTH - This control salects
the bandwidth of the spectrum analyzer. Selected
bandwidth is indicated on the crt readout. The
bandwidth selections are 1 kHz, 10 kHz, 100 kHz,
and 1 MHz. Time/div is automalically selected
when the TIME/DIV controf is in the AUTO posi-
tion.

UNCAL - This indicator lights when the display
amplitude or frequency is no longer calibrated
£.g., the sweep rate is not compatibie with the ire-
quency span/div and resolution bandwidth. Select
z slower sweep rate or larger resclution
bandwidth 1o return to calibrated operation,

AUTO RES — When this function is on, resolution
bandwidth is automatically selected to maintain a
calibrated disptay for the selected Freq Span/Div,
Time/Div, Video Filter, and Vertical Display modes.
when the TIME/DIV control is in the AUTC posi-

19

tion, resoiution bandwidth is selected as a tunction
of Freq Span/Div only, and Time/Div is seiscted to
maintain a calibrated display at the highest sweep
rate. The BRESOLUTION BANDWIDTH control will
not operate when AUTO RES is on (the message
AUTO RES MUST BE OFF TO CHANGE RESOLU-
TION will appear on the screen). -

<SHIFT> IDENT -~ This pushbutton seguence
separates real signals from spurious responses
when using the specirum analyzer without a pre-
setected front end. This pushbutton causes every
other trace to be displaced vertically. The 1st and
2nd local oscillator frequencies shift so that real,
or irue, signals are not displaced horizontally on
alternate sweeps (1/2 division}, while spurious sig-
nals can be shifted to more than 106 MHz, or even
off screen. The FREQ SPAN/DIV must be 50 kHz
or less before the ldentify mode can be used,
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MARKER FUNCTIONS
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Figure 4-3

TUNE CF/MKR — When this pushbutton is fit, &
singie marker is turned on at the trace of highest
priority, and you can move the marker with
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.

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

4 MKR -- This pushbutton activates & second
marker at the position of the singte marker on the
trace {or turns on the Delta Marker mode # mark-
ers are off, The symbois ( ) will appear on the
screen on the marker frequeny readout line to indi-
cate delta frequency and delta amplitude.

23

24

25

26

j=—MKR—2 — This pushbutton alternately seiects
which marker will be tuned when 4 MKR is on,

<SHIFT> MKR START STOP - This pushbutton
sequence allows you to set the start and stop fre-
quencies directly from the delta marker position
{this function is not available with a stored trace. 2
MKR must be on for this function to operate.

< SHIFT> MKR ~— REF LVL - This pushbutton
sequence changes the relerence ievel of the top
graticule to the present marker amplitude (this
function is not available with a stored trace)}.

<SHIFT> dB/Hz ~ This pushbutton sequence

mathematically figures the 1 Hz noise level at the
current marker position.

4-7
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28
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30

31

32

4-8

® L

<SHIFT> STEP SIZE — This pushbution
sequence defines the frequency step as the center
frequency, marker irequency, or the deita marker
frequency, whichever mode is active (this function
is limited to the edge of the screen).

~8TEP — When the instrument is in the tune
marker mode {the TUNE CF/MKR pushbutton is
lit}, this pushbution increases the marker fre-
quency by steps {this function is limited o the
edge of the screen). The step size is determined
by <BHIFT> STEP SIZE or <SHIFT> STEP
ENTRY, See +STEP earlier in this section under
Frequency for alternate operation,

+8TEP — When the instrument is in the tunhe
marker mode {the TUNE CF/MKR pushbutton is
fit), this pushbutton decreases the marker fre-
quency by steps (this function is limited to the
ecge of the screen). The step size is determined
by <«8HIFT> STEP SIZE or <SHIFT> BTEF
ENTRY. See +STEFP earlier in this section under
Frequency for alternate operation.

<SHIFT> MKR =+ CF =~ This pushbutton
sequence centers the signal at the active marker
by setting the center frequency egual to the
marker frequency (this function is not availabie
with a stored trace}.

THRESHOLD — In Auto mode (button lit) this
pushbutton selects the minimum signal ievel
recognized in FIND PEAK 1, FIND PEAK |, FIND
PEAK =, FIND PEAK - FIND PEAK MAX, dB
BW, and SIGNAL TRACK.

<SHIFT> MENU ~ This pushbutton calls up a
menu dispiay on the crt that aliows seiection of
the threshold ieveis. You must define both SET
SIGNAL TYPE and SET XdB when THRESHOLD is
in this Menu mode,

SET SIGNAL TYPE — This alters the marker
functions to recognize one of three signal types
above the threshoid.

CW — [dentifies continuous wave signals
and ignores spurious signals and impuises.

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

SPURS - ldentifies all signals,
SET XdB - Using the DATA ENTRY keypad,

enter the minimum value that the instrument
recognizes when in Find Peak modes,

Figure 4-4 is a sighal enlarged to show how the
spoctrum analyzer locates the signal peak with
one of the signal processing functions. The sig-
nal processing functions are FIND PEAK =
FIND PEAK -, FIND PEAK i, FIND PEAK 1.
The spectrum analyzer looks at both the indivi-
cual left-rmost and right-most peaks of a signal.
From this reading, the spectrum analyzer calcuy-
lates the exact center of the signal If this loca-
fiont is a digital storage point, the marker is posi-
fioned here. If, as in Figure 4-4, the calcuiated
center of the signal is hot equal to the maximum
digital storage point, the marker is poesitioned on
the closest point to the center, At the end of this
Marker Functions portion are five illustrations
showing the use of this signal finding command.

CENTER CiLOSEST POINT TO CENTER

LEFT-MOST PEAK

A

RIGHT -MOST PEAK

5562-04
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Figure 4-4, Locating the signal peak.

FIND PEAK — — This moves the Marker to the
next signal lower in freguency than the present
marker, i there is no signal lower in frequency
than the Marker that meets threshoid and signal
type parameters, one of the following messages
will be displayed on screen (depending on whether
CW, PULSE, or SPURS has been selected as sig-
nal type) =~

NO CW TO THE LEFT ABOVE THRESHOLD
NO PULSE TO THE LEFT ABOVE THRESHOLD

NO SPUR TO THE LEFT ABOVE THRESHOLD

A
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FIND PEAK — - This moves the Marker to the
next signal higher in frequency than the present
marker. {f there is no signal higher in frequency
than the Marker that meets threshold and signal
type parameters, one of the following messages
will be displayed on screen {depending on whether
CW. PULSE, or SPURS has been selected as sig-
nal type) —

NO CW TO THE RIGHT ABOVE THRESHOLD

NC PULSE 7O THE RIGHT ABOVE THRES-
HOLD :

NO SPUR TO THE BIGHT ABOVE THRESHOLD

FIND PEAK {1 ~- This moves the Marker to the
next signal higher in ampiitude than the present
marker, if there is no signal higher in amplitude
than the Marker that meets threshold and signal
type parametlers, one of the foilowing messages
will be displayed on screen {depending on whether
CwW, PULSE, or SPURS has been seiected as sig-
nal typg =

NO HIGHER CW SIGNAL ABOVE THRESHOLD

NO HIGHER PULSE SIGNAL ABOVE THRES-
HOLD

NC HIGHER SPUR ABOVE THRESHOLD

FIND PEAK | — This moves the Marker {o the
next signal iower in amplitude than the present
marker. If there is no signal lower in amplitude
than the Marker that meets threshold and signal
type parameters, one of the following messages
will be displayed on screen (depending whether
CW. PULSE, or SPURS has been selecied as sig-
nal type ~

ND LOWER CW SIGNAL ABOVE THRESHOLD

NG LOWER PULSE SIGNAL ABOVE THRES-
HOLD

NO LOWER SPUR ABCOVE THRESHOLD

FIND PEAK MAX — This pushbutton piaces the
Primary marker at the peak of the highest on-
screen signal without regard to signal type (CW,
PULSE, SPURS). Peak B would be selected from
the cluster in Figure 4-5A, peak A would be
selected in Figure 4-5B because the low point (B}
would stop a search from continuing to the cluster
(C).

< SHIFT> XdB — — This aliows you to select the
number of dB to move the Primary marker dowh in
frequency while staying on the trace (horizontal

movement to the left). If there is no leve! to the lelt
of the Primary marker that meets threshold and
signal type parameters, the message NO POINT
TG THE LEFT TO MOVE TO will be displayed on
screen,

39 <SHIFT> XdB = — This allows you 1o select the
number of dB to move the Primary marker up in
trequency while staying on the trace (horizontal
movemen: to the right). If there is no level to the
right of the Primary marker that meets thresheld
and signal type parameters. the message NO
POINT TG THE RIGHT TO MOVE TO will be
displayed on screen.

40 < SHIFT> FIND PK & CENT - This places the
active marker at the peak of the highes! on-screen
signal (refer to FIND PEAK MAX description eariier
in this section). ¥ & 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
POINT FOUND ABOVE THE THRESHOLD will be
displayed on the screen, and the marker wili not
move, which is useful to center a signal just belore
reducing the span/div by several settings at once.

41  BANDWIDTH — This pushbutton piaces markers
on & selected signat ang displays the XdB
bandwidth (select <SHIFT> dB BW to set X}. The
screen wiil display NO SIGNAL — BW IDLE when
there is no signal at the marker that meets thres-
hoid and peak excursion parameters,

42 <SHIFT> dB BW -~ This selects the vaiue for
the Bandwidth mode.

43 SIGNAL TRACK - This pushbutton automatically
maintains tuning of a drifting signal within limits.
While this mode is active SIGNAL TRACK will be
displayed on the screen; SIGNAL TRACK IDLE will
be displayed when there is no signal above the
threshold. Select SET SIGNAL THRESHOLD from
the Menu to set the threshold,

Signal Finding

To the finding routine, & 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 iccation of the
signal is the highes! amplitude point on the signal Fig-
ures 4-6 through 4-8 illustrate the use of SET SIGNAL
TYPE that can be selectec from the MENU. Al of the
figures use the signal processing function FIND PEAK —.
Any of the other signal processing functions (FIND PEAK
—, FIND PEAK |, FIND PEAK 1) 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.

4-9
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Figures 4-7 Top, 4-7 Bottom, and 4-6 Top — If CW
was setected, the spectrum analyzer would not identify
any signal because none ‘of the signals dispiayed meets
the minimum bandwidth criteria. I PULSE was selected,
the signals labeled D, E, and F would be identified
hecause the other signals in the display are less than 2
minor divisions apart. I¢ the signals were greater than 2
minor divisions apart, PULSE would have identified all
labeied 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 ieft screen margin. With this display, CW, PULSE,
and SPURS will each identity ali of the signals because
they all meet the minimum bandwidth criteria {l.e., the
selections would be A, B, C, D, and E).

Figure 4-6 Bottom — The threshoid is assumed tc be
~70 dBm. I CW was seiected, signals B, E, F, and G
would 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 aigorithm will think signal C is & part
of signal B, If SPURS was selected, all signais would be
. igentified.

4-10
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Figure 4-5, Using FIND PEAK MAX.
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Figure 4-6, Signal finding examples.

M

[ S

i
i
il
Es‘




e

Controls, Conneciors, and Indicators — 2754/2754P Operators

LEVEL FREQUENCY SPANDIV
REF  -28DBM CEN  2.D8e B2OGH7 S KHZ D8N
MKR  -42 ADAM HeR 1 998 BOTEHY -28
LI
g e
-3¢0
; — gt E
1 4
c | | H y F
B f i -58
A — j 1l }
START o i i I | . | e
! AR < ;
W
E_l« E = N ' 70
bl T T ey
TR =l SN |
| ;TN IR N | 1 [ L b e s bt [V O S S} -85
T 7 f{l" L Tor T [l T !-.;-. T T ]ETT : LN R ;' ’iEK R L l]?[i
: -90
| T
i T -199
1808/ 18DB 1.7-5.5 1BKHZ
VERTICAL RE FREG RES0; T ION
DISPLAY ATTENUATION  RANGE BANDWIDTH
CEVEL _ FREQUENCY SPAR/DLY
REF ~28DBK N 2.888 @1SGHZ SBKHZ D
MR -8 BDBM MR 7 808 B18GH7 25
; o]
-39
c
8 4 £
* e | o
&
58
START ﬁ
*H@ E | -
l 14 | b -7e
; ‘[ 5]
f “ i il J( | -82
[ s f -8
f t |
T -180
1808/ 1908 1.7-5.5 1BKHZ
VERTICAL RF FREQ RESOLUTION
BISPLAY ATTENUATION RANBE BANDWIDTH 5562-05

4-12

Figure 4-7. Signal finding examples.
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Figure 4-8, Signal finding example.
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Figure 4-%

<SHIFT> dB/DIV -~ This pushbutton sequence
allows direct entry of the desired amplitude
display factor. The range is 1 to 15 dB/divin 1 dB
increments, Although & disptay with greater than
an 80 dB range can be selected, the actual meas-
urement range will not exceed 80 dB. Numbers
outside the aliowable range will be ignored. Ter-
minate the dB/div number entered with the dB
pushbutton.

—=( SHIFT J-={(dB/DIV }-~DATA ENTRY 1-15|o( d8 )

4-14

VERTICAL DISPLAY -~ These three pushbuttons
select the vertical display factors., The crt reacdowt
indicates the selection. The vertical display factor,
in the Log mode, can also be entered with the
DATA ENTRY pushbuttons.

48

45

47

48

10 ¢B/DIV — With this pushbutton activated, the
dynamic range of the display is & calibrated 80
dB with each major graticuie division represent-
ing 10 dB.

% dB/DIV ~ This pushbutton increases resolu-
tion so that each major graticule division
represents 2 dB, Display dynamic range is 16
dB.

LIN — With this pushbutton activated, a linear
disptay between zerc volts {(bettom graticule
line) and the reference level {iop graticule line),
scaled in volts/division, is selected (see the
REFERENCE LEVEL description).

<SHIFT> REF LEVEL UNITS — This pushbutton
sequence allows the selection of reference level
units to be dBm, dBV, dBmV, or dBuV.
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REFERENCE LEVEL -~ This contro! changes the
reference level one step for each siop. Automatic
selection of the IF gain and RF attenhuation provite
for the best overall noise and distortion perior-
mance. In the Log Vertical Display mode, when
FINE is not aciivated, the step size equals the
seiected 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
0.25 dB for Vertical Display factors of <5 dB/div.
When the display factor is <5 dB/div and FINE is
activated, the Delta A mode is selected. Refer o
Section § for & description of the Delta A mode,

REF LEVEL — This pushbutton aliows direct entry
of reference level, with 1 dB resoiution. The range
is +30 dBm to ~117 dBm {(+40 dBm if the
Minimum Noise mode is selected). Values entered
outside this range are ignored {values wili be in
the selected units; dBm, dBV, dBmV, or dBuV}
Either the <4dBx or —dBx pushbutton terminates
the reference level numbers entered,

e REF LEVEL )~ DATA ENTRY JL_)

CAL — This pushbutton seguence starts a fre-
quency and reference level measurement pro-
cedure that uses the spectrum analyzer calibrator.
Messages on the crt screen will guide you through
the adjustments of vertica! and horizontal POSI-
TION, and LOG and AMPL CAL. The specirum
analyzer then runs an automatic irequency,
bandwidth, and relative ampiitude measurement
routine for the resolution bandwidth filters.

The frequency measuring routine adjusts center
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-
tine reduces reference ievel variation when chang-
ing Resolution Bandwidth. To ensure that the
instrument meets frequency and ampiitude perfor-
mance characteristics, run these routines when-
ever the instrument's surrcunding temperature
changes significantly. Cal {actors that are used
internally to correct for the errors measured by
this function are retained in memory when the
instrument power is off. To display these factors,
press <SHIFT> 1.

52

53
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LOG and AMPL CAL — These screwdriver adiusi-
ments calibrate the vertical portion of the display.
LOG CAL adjusts the logarithmic gain in dB/div,
and AMPL CAL adjusts the display ampiitude.
Press <SHIFT> CAL to initiate & procedure that
wili guide you through these adjustments, as well
as the vertical and horizontal POSITION adjust-
ments, Refer to <SHIFT> CAL for additional
information.

POSITION AsAA — These screwdriver adjust-
ments position the display along the horizontal
and vertical axes. The <SHIFT> CAL pushbution
sequence will guide you through the adjustment of
these controls. Refer to <SHIFT> CAL tor adadi-
tional information.

<SHIFT> 1 (Self-Measurement Resulls: not
identified on the front panel} — The factors used
to internally correct for frequency and amplitude
errors are dispiayed., The factors shown are as
measured with the last <SHIFT> CAL cperation.
It one of the factors could not be measured ai the
iast operation, the old vajue will be noted. This
means that the previously measured vaiue is used,
If < or > appears next to the amplitude calibra-
tion factor, it means that this filter's amplitude
related to the 1 MHz fiiter is outside the range of
correction {(correction is set to the limit). Press
<SHIFT> to exit the calibration factor display.

FINE (& A IN <5 dB/DIV} — This pushbutton
selects step size for the REFERENCE LEVEL con-
trol. When FINE is off, siep 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 dispiay factors of
5 dB/div or more, and 0.25 dB for display factors
of <5 dB/div. When step size is 0.25 dB. the Deita
A mode is selected. The ¢ri Re! 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 & 48 dB measure-
ment range. Refer to Delta A mode operation in
Section 6 for more detalls,

MIN NOISE/MIN DiSTortion

MIN NOISE (pushbutton kt) -~ in this mode, the
noise jevel is reduced by changing the RF
attenuation and IF gain used for & particuiar
reference level. Both are reduced 10 dB so
noise generated in the IF stages is decreased;
however, intermodulation distortion products will
increase. RF attenuation must be at least 1) dB
for this control to have any efiect.

MIN DISTortion (pushbutton not lit) — In this

mode, intermodulation distortion products are
minimized. This is the usua! operating mode,

4-15
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MANUAL PEAK (PEAKING) ~— This control peaks
the internal preselector tracking in Option 01
instruments, The peak code consisis of numbers
at 500 MHz intervals. The control Is used to peak
signal response.

<SHIFT> PEAK MENU - This pushbution
seguence calls up & menu that lists the available
methode io adjust the preselector tracking. The
MANUAL FPEAK control can be selected, peaking
code car be stered in memery, and then used in
the selected band; & number from 0 to 1023 can
be run for electronic tuning: or an automatic
repeak routing can be run that replaces the stored
peak value for a particular band.

REPEAK —~— The REPEAK function maximizes the
ampiitude of a sighal that is =1 division of the
active frequency marker,

MIN RF ATTEN dB — This control specifies the
lowest value of input attenuation that will be used
when REF LEVEL is selected. This allows
eoperator-control to protect the front end of the
analyzer against overload and/or damage from
excessive signal jevel intc the 1st mixer. Actual
attenuation is sei according to the MIN RF ATTEN
¢B, REFERENCE LEVEL, and MIN NOISE/MIN
DISTortion selections and is displayed en the cnl
readout. f the MIN RF ATTEN dB setting is
increased, the IF gain is automatically changed o
“maintain the current reference level, if possibie.

81

62

83

PULSE STRETCHER - This pushbution causes
the fall-time of pulse signals t0 be increased so
very narrow pulses can be seen. The effect is
most apparent for pulsed RF signals where pulse
width is small compared to one division of sweep
time. Puise 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 pushbuiton reduces video
handwidth and high-frequency components for
display noise averaging. The video bandwidth
selected is approximately 1/30th of the selected
resolution bandwidth. Selecting WIiDE cancels
NARROW. The filter value is displayed in the
iower readout,

NARROW — This pushbutton reduces video
bandwidth and high-frequency components for
display noise averaging. The video bandwidth
seiected is approximately 1/300th of the
selected resolution bandwidth., Seiecting NAR-
ROW cancels WIDE. The filter value is displayed
in the lower readout.
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64

65
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FREE RUN — This pushbution allows the sweep
to free run without regard to trigoer source,
Other TRIGGERING selections are cancelied,
including single-sweep.

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

LINE — This pushbutton allows & sampie of the
ac power line voltage to tripger the sweep.
Other TRIGGERING selections are cancelled,
including single-sweep.

68
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Figure 4-10
TRIGGERING €7 EXT - This pushbutton allows the sweep to be

triggered by signal between 1.0 V peak
{minimum) o 50 V peak {maximum) that are
applied through the rear-panel HORIZ[TRIG (EXT
IN}) connector. Other TRIGGERING selections
are cancelied, 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
sweep trigger circult 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 selection (i.e., FREE RUN, NTernal,
LINE, or EXTernall is not changed. Select any
TRIGGERING selection to cancel SINGLE SWEEP,

o
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69 READY (only used in the Single Sweep mode) —
This indicator lights when the trigger circuit is
armed and ready for a trigger sighal. It remains it
until the sweep ends.

70  MANUAL SCAN — With TIME/DIV in the MNL
position, rotate this control 10 Manually scan the
specirum,

7% TIME/DIV — This conirol seiecis sweep rates
from 5 sjdiv to 20 us/div, in & 1-2-5 sequence, in
addition to AUTC, MaNual, and EXTernal sweeps,

AUTO (automatic) — This position allows the
sweep rate to be selected automatically to main-
tain a calibrateg display for mest FREQUENCY
SPAN/DIV, RESQLUTION BANDWIDTH, VIDEO
FILTER, and Vertical Display selections.

EXT (external sweep) — This position aliows
the sweep circuit to be driven by a signal
applied to the rear-panel HORIZTRIG (EXT IN)
connector, A voltage ramp of 0 to +10 V will
sweep 10 divisions of horizontal (X) axis,

- MNL " {Manualj — This position allows the spec-
trum or display to be manually swept with the
MANUAL SCAN control.

4-18
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DIGITAL STORAGE
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Figure 4-11

DIGITAL STORAGE — These pushbutions allow
either or both sections of memory to be selected
to provide digita! storage. When VIEW A and VIEW
B are activated, contents 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
waveform to be displayed. If SAVE A is on and
only the A waveform is being viewed, the cr
readout will show the settings when the A
waveform was stored.

VIEW B — This pushbutton causes the B
waveform to be dispiayed.

SAVE A — This pushbutton saves the A
waveform and its readout. The readout stored
with the waveform is displayed if both BAVE 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

75

76

readout reflects the current spectrum analyzer
setlings. Turning BAVE A off cancels B—~SAVE
A, if itis on, If SAVE A is off and either VIEW A
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 specirum
analyzer displays the difference between the B
waveform and the A waveform and automatically
turns on SAVE A. The factory-set zero reference
line is mid-screen, and positive differences are
dispiayed above this line and negative
differences below. Reler any change in the
position of the zero reference line to authorized
service personnei,

MAX HOLD - This pushbutton causes digital
storage 1o retain the maximum signal ampiitude at
every storage location {500 locations; or 1000
locations if SAVE A is off) If SAVE Ais on, the A

4-19
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77

78

4-20

waveform is not affecied.- Use MAX HOLD to
measure frequency drift or peak amplitude excur-
sions of a signal.

PEAK/AVERAGE - This control selects the verii-
cal position {shown on the screen by a horizontal
iine} 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/Recall

<SHIFT> STORE display — This pushbutton
sequence starts a multiple-pushbutton sequence
that stores either the A or B waveform and its
associated readout and marker(s} in & numbered
(0 through 8) memory register. information is
heid in memory while instrument power is off.
Messages displayed on the ¢rt aid in compieting
the multiple-pushbuiion sequence, After select-
ing <SHIFT> STORE display, & 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 disptay (a larger number of digits indi-
cates a narrower span). This display includes &
prompt asking for the register number (0~8} into
which the display will be stored. Select the
register from the DATA ENTRY pushbuttons,
Press VIEW A to select the A waveform or VIEW
B to seiect the B waveform. Selection of the
wavelorm completes the sequence and returns
the instrument to normal operation, To exit the
store display secuence at any point, press
SHIFT.

~—={  SHIFT -=(STORE DISP [ DATA ENTRY 0-8 1—\
S

79

RECALL DISPLAY - This pushbutton sequence
starts  a mutliple-pushbutton  sequence that
recalis a selected waveform, with its readout
and marker(s) from one of the memory registers
{0 through 8) and puts it in either the A or B
dispiay, tor viewing. Information is held in
memory while the instrument is off. Ahter select-
ing <SHIFT> RECALL DISPLAY, & list of
center trequencies of stored displays is shown.
This display includes a prompt asking for the
register number (0-8) from which the display will
be recalled. Select the register from the DATA
ENTRY pushbuttons. The readout for a recalled
A waveform wili only be displayed if VIEW B and
B—~SAVE A are off and VIEW A is on. The
reacout for a recalied B waveform will only be
displayed if both VIEW B or B—SAVE A are on
and SINGLE SWEEP is selected. The marker(s}
will only be disptayed if markers are turned on,

SAVE A is activated to allow the separate
display of the A or B waveform. Remember to
turn on SINGLE SWEEP before recalling a
waveform to B to prevent overwrite by the
sweep. The waveform cannot be recalied into B
when in Manual or External Sweep.

—————————+{display RECALL }-= DATA ENTRY o-sh

=0
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DISPLAY AND GENERAL PURPOSE
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Figure 4-12

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

READOUT — This pushbutton turns crt readout on
and off. The brightness is proportional to the trace
brightness. This pushbutton does not affect
prompt or help messages.

GRAT ILLUM — This pushbution switches the
graticule lights frem dim for low-light viewing to
bright for photographing displays.

BASELINE CLIP -~ This pushbutten clips, or
blanks, about one graticule division of the spec-
trum trace ai the baseline of the display. Use
BASELINE CLIP to observe the readout at the bot-
tom of the screen or to eliminate the bright base-
line when photographing displays.

84

85

86

DATA ENTRY — Thess pushbuttons are used o
enter data directly from the front panel when
directed by 2 message on the crt.

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

BACKSPACE -— This pushbuttion backs the cur-
sor up one space each time it is pressed, eras-
ing the number in that location. This allows 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 availabie to complete 2
number-entry function from the front panel,

4-21
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<SHIFT> RESET This pushbutton segquence
resets all front-panel settings to their original con-
dition as if power was just turned on.

< SHIFT> — This pushbutton aliows seiection of
the bive-iabeled front-panel pushbutton functions,
Press <SHIFT> each time before seiecting a
blue-lettered function. <SHIFT> aisoc stops
multiple-pushbutton sequence operations.

<SHIFT> 0 (Diagnostic Aids; not identified on
the front panel) — This pushbutton sequence
displays a2 menu on the crt of all the avallable
diagnestic aids for use while troubleshooting.

|

MOST OF THIS INFORMATION 1S FOR
QUALIFIED SERVICE PERSONNEL ONLY.
UNFAMILIARITY  WITH  SAFETY PRO-
CEDURES CAN RESULT IN PERSONAL
INJURY., PERFORM ONLY THE OPERA-
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.

<SHIFT> . (instrument Errors; not identified on
the front panel} — This pushbutton seguence
displays on the cnt all the detected instrument
errors; for use while troubleshooting.

<SHIFT> STORE settings — This pushbution
sequence aliows a front-panel setup to be stored
in memory. The crt displays a list of center fre-
quencies of each setup as an aid in identifying the
contents of each register. Seject the desired regis-
ter, and the setup is stored. The instrument set-
tings are automatically stored in register 0 when
the spectrum analyzer is turned off, overwriting
the seitings previously stored there.

— smn}o(smas)-ﬁnu ENTRY 0-8 J_.

RECALL SETTINGS — This pushbutton recalis an
instrument front-pane! setup from memory. The crt
displays a list of the center frequencies of each
stored setup as an aid in identifying the contents
of each register, To return to these settings, press
RECALL SETTINGS (: however, the time and
minimum RF attenuation settings stay at the knob
values, Select the desired register number, and
the tront-panel controls automatically switch to
that setup. The instrument setlings are automati-

a3

%4

} et
—{  swrt (3 “++{DATA ENTRY o-z:ﬁr@—o S

85

cally stored in register 0 when the spectrum
anaiyzer is turned off, overwtiting the settings pre-
viously stored there.

PLOT — This pushbutton causes display informa-
tion to be sent to direcily drive & plotter. The
plotters that can be driven are a Tektronix 4662
Option 01, 4662 Option 31, or 4663 {emulating the
4662) a Hewlett Packard HP7470A, HP7475A,
HP7580B, HP7585R8, or HPT4868, or 2 Gould 8310
or 8320. The plotter type is selected by pressing
the <SHIFT> SELECT TYPE pushbution
sequence, Refer to Plotting The Display in Section
6 for detalls. This pushbutton aiso causes the
spectrum analyzer to update the GPIB acdress in
2754P instruments,

<SHIFT> 3 (Piot B~Save A Offset; not identified
on the front panell — The vertical position of the
zero reference line for the B—SAVE A display is
set with an internal switch selection. However,
when using the PLOT function, the pesition of zero
reference for the plot must be entered using this
tunction. 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 Mz pushbutton. The entered position is then
stored in memory.

<SHIFT> 2 (Select Plotter Type; not identified on
the front panel) - This pushbutton sequence
dispiays the list of the plotter types available for
use with the PLOT pushbutton seguence. Seiect
the desired plotter type by choosing one of the
meny items and entering the number on the DATA
ENTRY pushbuttons. The choices are O=Tektronix
4862 Option 01 or the 4663 In & one-pen setup:
1=Tekironix 4662 Option 31 or the 4663 in a two-
pen setup; 2=HP7470A or Gould 8310 or 6320; or
3=HPT7475A, HP75808B, HP75858, or HP75B6B.
Any plotter that is compatible with one of these
can also be used. The selected plotier type is
stored in memory.

—»{ SHIFT )= 2 )= DATA ENTRY 02

0 = (TEK 4662)

1 = (TEK 4662 OPT, 31}
2 = {HP T470A}

3 = MCOLOR
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FRONT-PANEL INPUT/OUTPUT AND GPIB
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RF INPUT 50 1 - This 50 {} coaxial input con-
nector is for RF signals to 21 GHz. i the input sig-
nal has & dc component, use 8 blocking capacitor

in line with the signal.

The maximum, non-destructive input signal
ievel to the input mixer is +13 dBm or 20
mW, Signals above —18 dBm may cause
compression.

The maximum rating of the RF attenuator is
+30 dBm {1 W average, 75 W peak puise
width 1 ms or less, with a duty cycie that
does not exceed 0.001). Burn-out occurs
above 1 W, If MIN NOISE is activated and
the RF ATTEN is 60 dB, the +30 dBm rating
will be exceeded if the signal level is
increased to a full-screen dispiay. Under

a7

these conditions the input level wili be +40
dBm, Reduce the level of high-powered sig-
nals with external attenuators. Inplt signals
to the mixer must not contain any dc com-
ponent. Refer to Signal Application in Sec-
tion 6.

CAL QUT (Calibrator output) — This connector is
the source of a calibrated ~20 dBm = 0.3 dB), 100
MHz signal and a comb of fregquency markers 100
MHz apart. This 100 MHz source is the instrument
reference frequency. In Option 07 insiruments
using the 50 £ input, the signal is the same as the
standard instrument, and using the 75 { input, the
signal is +20 dBmV, £0.5 dB.
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OUTPUT (15T LO/2ZND LO} — These connectors
are the outputs of the respective local oscillators.
The connectors must be terminated into 50 0
when they are not cennected 1o an external dev-
ica,

RF INPUT 75 & ({Option 07 instruments only) —
This connector provides calibrated 75 I measure-
ment capability.

Camera Power — This connector is the source of
power for the Tekironix C-50 Series Cameras that
have eiectrically-actuated shutters (either the C-5
or the C-58 is recommended). Single-swesap resat
is not provided.

RESET TO LOCAL/REMOTE — This pushbutton is
lit when the spectrum analyzer is in the remote
state. While the instrument is remote, the other
front-panel controls are not active. Indicators still
reflect the current siate of front-pane! functions.
This pushbutton is not lit when the spectrum
analyzer is in the jocal state. While the spectrum
analyzer is under local control, no GPIE messages
are executed that would conflict with front-panei
controls or change the waveforms in digital
storage. See Programming Features in Section §
for additional information.

102

103

<SHIFT> SRQ -— This pushbutton sequence
sends a service request over the GPIE bus to the
controller.

ADDRESSED - This indicator lights when the
spectrum analyzer is addressed to either talk or
listen. The characters T, L, andjor S appear in the
crt readout to indicate talk, listen, andfor SRQ,
respectively.

s
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Figure 4-14

104 PROBE POWER — This connector provides 106 MARKERNMIDEQO (EXT N} — (Avaiiable on instru-

i husinsen

operating power for active probe systems. This
connector shouid be used only with compatibie
probes or accessories specifically designed for
use with this power source.

HORIZITRIG {EXT IN) — Horizontal or triggering
modes depenc on the TRIGGERING and TIME/DIV
selections, in the External Triggering mode, the
connecter is an ac coupled input for trigger sig-
nals. Trigger amplitudes from 1.0 V to 30 V peak,
with a 0.1 ms minimum pulse width or within the
trequency range of 15 Hz to 1 MHz, are required
for triggering. When the TIME/DIV selection is
EXT, the connector is a dc coupled input for hor-
izontal sweep voltages. Deflection sensitivity is
1 Vidiv. A 0 to +10 voltage will defiect the beam
across the screen from left to right.

ments without Option 42 only). This connector
interfaces the spectrum analyzer with & Tektronix
1405 TV Adapter (o display an externally-
generated marker.

EXT REF IN — A 500 inputforat, 2, 5, or 10
MHz external reference signal, within —-15 dBm to
+15 dBm leval. Phase noise should be no greater
than =110 dBe¢, in & 1 Hz bandwidth at 10 Hz
offset, referenced to 10 MHz. Input signal must be
2 sinewave with a duty cyele symmeiry of 35 to
65%. Input is ECL or TTL.

HORIZ (OUTPUT) — This connecior supplies a 0.5

V/div horizontal signal. Full range is —~2.5 V to
+2.5 V. Source impedance is approximately T k.

4-25



Ceontrote, Connectors, and indicators — 2?54]2;?54Plbpéfa:oy"$

109

110

111

112

4-26

LRt T

VERT (QUTPUT) ~— This connector provides
access 1o the video signal with 0.5 V for each divi-
sion of displayed video that is above and bslow
the center line. Source impedance is approxi-
mately 1 k@,

NOTE

Beoth HORIZ and VERT output sighals are
driven from digital storage if it is on. Both
signals are driven from the analyzer sweep
and video amplifier stage if digitat storage is
of.

PEN LIFT {OUTPUT) — This connector provides
access {0 a TTL compatible signai to lift the pen of
2 chart recorder during spectrum analyzer sweep
retrace. This signal is aiways derived from the
spectrum analyzer sweep, regardless of the selec-
tion of the digital storage.

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

10 MHz IF (OUTPUT) = This connector provides
access 1o the output of the 10 MHz IF. The output
tevel is approximately —16 dBm tor a full-screen
signa! at ~30 dBm reference jevel,

J104 ACCESSORY ~— This connector provides bi-
directional access to the instrument bus. It is not
RS 232 compatible. A TTL 0 applied to pin 1
selects External Video, Video signals, which are
appilied to rear-panel MARKERMIDEO, are con-
nected to the video path ahead of the video filters,
Pins 2 anc 3 provide the output and return fines to
drive an external preselector {used only in insiru-
ments with Option 01 instalied),

113

114

IEEE STD 488 PORT {GPIB) — This connector
interfaces the spectrum analyzer to the GPIB bus.
The interface functions provided are SHi, AH1T,
T8, L3, SRi, RL1, PP, DC1, DTi, and CO. in
non-programmabie  instruments  this  connector
may be used as & ploiter output,

GPIB ADDRESS — These switches se! the value
of the lower five bits of the instrument GRIB
address; this value is the instrument's primary
address. These swiiches also select the Talk Only
and Listen Oniy operating modes, and the mes-
sage terminater for input and output. Address 31
{11111) iogically disconnects the spectrum
analyzer from the bus, Address 0 {0C0CO) is
reserved for Tektronix 4050-Series controliers, §f
these switches are changed after the instrument is
already active, press RESET TO LOCAL or PLOT
to cause the spectrum anzaiyzer to re-read them,

Details of how the switches are used in remote
control are in the Programmers Manual.
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Section 5-*-2754/2754'? Operators

le;STRUMENT CHECK OUT

This section includes the basic instrument check-out
procedures ang first-time preparation for use. An instru-
ment operational check is included for the froni-pane!
pushbuitons and controls and some of the operating
functions, No extra equipment is reguired to perform
these check-out procedures, and the instrument covers
do not need to be removed. Refer any additional instru-
ment check out to qualified service personnel.

FIRMWARE VERSION AND
ERROR MESSAGE READOUT

Firmware Version

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

Error Message Readout

If the instrument detects an internal hardware failure,
& 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 <SHIFT> to bring error messages to the
screen that expiain the impact of the failure on instru-
ment operation,

H the oscillaior freguency cannot be set due to a
hardware faiture, it will continue to try each sweep, and
the sweep holdoff time will increase with each try. To
disabie attempted oscillator  corrections, press
<SHIFT> 7. however, center f{requency accuracy
specifications will not be met in this mode. Press
<SHIFT> 7 again o re-enable osciliator correction rou-
tines. Another failure message will appear if the failure
has not been corrected.

There are other error messages o report a calibra-
tion failure, power supply failure, and batitery-operated
RAM checksurn error. Promptly report any error mes-
sages to qualified service personnel.

PREPARATION FOR USE

The following procedure creates a display and ceali-
brates center frequency readout, display reference level,
and bandwidth. Whenever the SHIFT pushbutton is
required in this procedure io precede & multiple-
pushbutton sequence, it is enclosed in arrows: ie
<SHIFT>.

1. Initial Turn On

a. Connect the spectrum analyzer power cord to an
appropriate power source (see Power Source 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/O test. 1f no processor sys-
tem problems are found, the power-up program will com-
plete in approximately 10 seconds, and the instrument
will be ready to operate. The ¢ni readout is functioning
properly il it is as shown in Figure 5.1, if & problem does
exist within the instrument, a message will appear on the
screen. To bypass the !ailed test and attempt to use the
instrument, press the pushbution as directed in the error
message, However, performance may not be as
specified.

BEF LEVEL CENTER FREQWENTT i
MKR LEVEL TumE MANKER FREQUENTT EPAN Div
3gDBH + B BBGHY HAY

4+ Ll
1 |
2 A
p
+

Y : X

i )

b "

!
1
i
¢
H
H

Bl

3 b
[ - H
i i N PP P s Y AP NI ISP T )

i9bBS 7 6eds o0 8 TMHT
VERY e FMECG VIDEC AESOL UTIDN
DISPLAY AYTE™ R A NG FHTER AN DWID K
5567-14

Figure 5-1. Cri display and readout at initial turn on,
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The spectrum analyzer operating funciions and
modes wili initiatize to the following power-up states.

REF LEVEL 30 DBM
CENTER FREQUENCY 800 MHZ
MARKER FREQUENCY 0 MHZ
SPAN/DIV ' MAXimum
VERT DISPLAY 10 DB/
RF ATTENUATION 60 DB

FREQ RANGE 0-4.2

(FREQ RANGE OPTION 01 0-1.8)
RESOLUTION BANDWIDTH 1 MHZ
TRIGGERING FREE RUN
AUTO RES On

DIGITAL STORAGE
All other pushbutions

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 counterclockwise.
Set the TIME/DIV controt to AUTO, and the REF LEVEL
to read ~20 DBM. Adjust the INTENSITY control for the
desired brightness. Note thai the RF ATTEN readout is
now 10 DB,

c. Connect a 50 @ coaxial cabie between the CAL
OUT connector and RF INPUT to appiy the CAL QUT sig-
nal to the RF INPUT connector.

¢. 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 dispiay 10 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
contrel and watch the dot marker move across the
display. Notice that the CENTER FREGUENCY readout
ftop ling) remains at S00 MHZ GHz, and that the
MARKER FREQUENCY readout (second line) changes
according to the position of the marker {dot).

e. A comb of 100 MHz markers wili be displayed, as
shown in Figure 5-2. To seiect 100 MMz center fre-
guency, press the pushbutton seguence of FREQUENCY
100 MHz.

{, To change the FREQ SPAN/DIV readout to
100 MHz, press the pushbutton sequence of SPAN/DIV 1
0 0 MHz. The doi marker is now horizontally centerec,
and the 100 MHz calibrator signal is at center streen.

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

NOTE

When the <SHIFT> CAL sequence is
pressed, the spectrum analyzer performs a
center frequency, bandwidth, and reference
level calibration. Prompts appear on the

5-2
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Figure 5-2. Typical display of calibration markers In the max-
imum span position.

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

To see the resulis after the spectrum
anatyzer has completed a calibration routine,
press the <SHIFT> 1 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 proguce a cailibrated center fre-
quency. it also shows the correction that
was required to bring the amplitude level
within 0.4 dB of the 1 MHz filter,

Press the <SHIFT> CAL sequence to stant the cali-
bration routine. Prompt messages on the screen will
guide you through setting the four front-panel adjust-
ments of vertical and horizontal POSITION, and AMPL
and LOG CAL. This sets the absolute reference level for
the 1 MHz resclution bandwidth filter. An automatic cali-
pration is then done, which measures and corrects for
absolute freguency and ampiitude (relative to 1 MHz}
errors of the fiers. This takes approximately 60

o
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seconds. If a message appears on the streen, refer to
Error Message HReadout earlier in this section. The
correction factors are held in memory. Press FINE to
continue calibration as instructed or either SHIFT push-
button 10 exit the routine.

FUNCTIONAL OR
OPERATIONAL CHECK

This procedure uses minimum test egquipment to
check instrument operating modes, functions, and basic
performance. The interna! calibrator and attenuator are
used as the source to check most of the operational
characteristics, Since both are very accurate, this check
should  satisly most incoming inspection or pre-
operational check-out requirements. This check will also
help familiarize you with the instrument operation. A
detaiied Performance Check that verifies all performance
requirements in the Specification section is inciuded in
the Service Manual, Volume 1.

Equipment Required

The only external equipment used is an N-male-to-
bne-female adapter and the 30 O 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 Operatlion of Froni-Panel Pushbuttons
and Controls

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

Pushbuticns indicating a mode light when the {unc.
tion is active. Pushbuttons that have an immediate, one-
time effect on the crt display, such as +8TEP, are not
Hluminated.

Connect the CAL QUT signal to the RF INPUT with
the 50 £ cable anc bne-1o-N adapter. Tune the 100 MHz,
—20 dBm signal to center screen. Reduce the SPAN/DIV
readout to 20 kHz, and change the VERTICAL DISPLAY
to 2 dB/DIV. Press or change the following pushbuttons
and conirols and note their aflect on the operation.

instrument Check Out — 2754/2754P Operators

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

GRAT ILLUM — When activated, the graticuie is
illurninated.

< SHIFT> MENU ~ Press this pushbutton to display
a menu of available commands that are not assignedto a
front-panel pushbutton.

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

FREE RUN — In the active state, the trace free
runs.

INT « When active, the sweep is triggered when
an AC signal or noise ievel at the left edge is 22.0
division.
(a) Change SPAN/DIV to 100 kHz, RESOLU-
TION BANDWIDTH to 100 kMz, CENTER FRE-
QUENCY to 100.00 MHz, REFERENCE LEVEL to
-10 DBM, VERT DISPLAY to 10 DB/DIV, and
VIEW A and VIEW B ofi.

{b) Activate INT TRIGGERING and check tha
a display is present.

{c) Set the VERTICAL DISPLAY to 2 dB/DIV,
and check that the dispiay is no longer present

LINE — When active, the trace is triggered at
power line frequency. Switch to LINE and the sweep
will be triggered.

EXT — When this function is aclive, the trace
runs oniy when an external sighal 21.0 V peak is
applied to the back-panel EXT IN connector. Since
external test eguipment is required to check this
tunction, & 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/DIVio 0.5 s,
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(by Press SINGLE SWEEP to abort the
sweep.

{c) Press SINGLE SWEEP again, an¢ 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 salects sweep rate, manual
scan, and external sweep operation. in the MNL position,
the MANUAL SCAN control shouid move the crt beam
across the horizental axis of the crt graticule, In the EXT
position, & voltage of 0 {o +10 V, applied to the rear-

panel HORIZTRIG connector, should deflect the crt beam

across the full 10 division screen.

VERTICAL DISPLAY - Dispiay modes are activated
by three pushbuttons. Press any of these pushbutions
to cancel any other mode. 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 a REF LEVEL readout of —20 dBm,
activate 10 ¢B/DIV. Set the SPAN/DIV to 20 kMz
and tune the calibrator signal o center screen.

{p) Change REF LEVEL., and the dispiay 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 steps of the
REFERENCE LEVEL control.

(by 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 {botiom of the graticule),
and the crt VERTICAL DISPLAY reads out in
volts/division.

Activate LIN, and the VERT DISPLAY readout
changes to MV/,

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

{a) Increase the 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.

5-4

{b} The trailing edge of the markers appear
brighter dus to the increased falt time,

{c) Turn the PULSE STRETCHER off, return
TIME/OIV 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 resclution bandwidth) filtering to
raduce noise.

(a) Change the SPAN/OIV readout to 500 kHz,
and tune the calibrator signal to center screen,

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

{¢) Turn both Video Filters off,

DIGITAL STORAGE — Select either one or both of
the A and B waveforms from digital storage. The ampii-
tude of a 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 wavetorm from digital storage is displayed. With
SAVE A off, the A waveform is updated each sweep
as the beamn travels from left to right. With SAVE A
on, the waveform is not updated.

VIEW B — When this pushbutton is pressed, the
B waveform is displayed. When both VIEW A and
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 each sweep,
Turn VIEW B off, and change the setting of the
REFERENCE LEVEL controt . 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 of. |f either VIEW B or B-~SAVE A is
on, the readowt reflects the current analyzer setup,

MAX HOLD - When this pushbution is pressed,
the maximum signal amplitude at each memory loca-
tion ts stored. The waveform is updated only when
signal data is greater than that previously stored. To
verity operation, change the setlings of the

1
!
i

W



vt

[

SR

i
E
#

T Tt

vy

ezt

REF LEVEL CENTER FAEQUENTY

MLR LEVE] Tuni SMARKER FREQUENTY BrANIHY
- 2B0BY . 508 . 80 1HH7 2KHZ
Yy L3H
A .
// ZE\ "1
| T &
-4 / T \ i
oY H
i s v

e-1.8
FREQ VIDED  AEBOLUTION
MARGE FILTER  BANDWIDTH

105/
VERT
DIEPLAY

T ae0s
"

A. Spurii and 1M obscured in the noise,

REF LEVES CENTER PREQUERTY

MER LEVEL TUNE MARKER FREQUENCY SEANDIV
~28DBH * 588 Ba1MHZ 2KH7
Y - -20
E
/ 3 b 1]
P\
a 2 i it i
i maserassh et
3 ol
‘; : B
: =

18DB/
veny
DisPLAY

T 4808 @-tE 3z 1KHL
¥ FREC VIDEC REELUTION
AANGE KL TER BANDWIDTH

ATTEN

B. Same dispiay with Video Filter activated. 5567.16

Figure 5-3. integrating a display with the VIDEO FILTER.

CENTER/MARKER FREQUENCY or REFERENCE
LEVEL conirols; the maximum level at each location
will be retained.

B-SAVE A — Press this pushbutten o display
the arithmetic difierence between an updaied B
wavelorm 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

instrument Check Out - 2754/2754P Operators

reference level can be changed by gualified service
personnel. Positive diffierences between the two
displays appear above this iine 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 graticuie window. Signals above the
tursor are peak detected, signals beiow the cursor
are averaged by the digital storage. To verify opera-
tion, move the cursor within the noise level: the noise
amplitude will change as the cursor is positionad.

<SHIFT> IDENTily — When the identify function is
activated, every other sweep with its wavetorm is verti-
cally displaced from the other. The frequencies of the 1st
and 2nd iocal oscillators are roved so that true signals
are not displaced horizontally on alternate sweeps whiie
spurious signals are shifted significantty, or off screen
The FREQUENCY SPAN/DIV setting must be 50 kHz or
iess before the processor will activate the identify mode,
Refer to Using the Signal identifier under General
Operating Information, in Section 6 of this manual,

{a) With the 500 MH2z calibrator harmonic
tuned to center frequency, decrease the FRE-
QUENCY SPAN/DIV setting to 50 kHz or less and
press <SHIFT> IDENT,

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

{c) Turn IDENT off.

AUTO RES —- 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 calibratec display. To
check operation, change FREQUENCY SPAN/DIV or
TIME/DIV settings: the RESOLUTION BANDWIDTH will
change.

MAX SPAN - When activated, the span switches 1o
maximum and the analyzer sweeps the full band. When
deactivated, the Span/Div returns to its previous setting.

ZERO SPAN -- When activated, the span shifis 1o
zero for a time-gomain dispiay. When deactivated, the
span returns to its previous setting.

FREQUENCY SPAN/DIV — As this control is
rotated, the Span/Div changes between 0 and Max, and
the display 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 iull counterciockwise position, the resotu-
tion bandwidth changes in decade steps from 1 kHz 10
1 MHz.
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REFERENCE LEVEL — With 10 d8/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 Dispiay factor is 4
dB/div or less with FINE on, the analyzer switches to ihe
delta A mode. In the delta A mode, the REF LEVEL
readout goes to 0.00 dB, then steps in 0.25 dB incre-
ments as the REFERENCE LEVEL control is rotatec.
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Figure §-4. Using the IDENT feature to ldentify a real or true
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{a) Set the MIN RF ATTEN dB control to 0 dB
and VERTICAL DISPLAY 1o 10 dB/DIV. Rotate
the REFERENCE LEVEL control counterclockwise
to 30 ¢Bm, then ciockwise 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
reagdow now steps in 1 dB increments,

(¢) Press <SHIFT> dB/DIV and 4 dB with
the DATA ENTRY pushbutions, and the REF
LEVEL readout goes to 0.00 dB. Rotate the
REFERENCE LEVEL control. The REF LEVEL
now steps in 0.25 d8 increments from the .00
dB reference.

{e) Return the REF LEVEL readouwt to
—20 dBm. ang 10 dB of RF ATTENUATION is
switched in. This prevents signa! compression of
any signal with an amplitude within the graticule
area.

MIN RF ATTEN dB — This control sets the minimum
amount of RF attenuation in the signal path, regardless
of the REFERENCE LEVEL control setting. To check
operation, set the MIN RF ATTEN dB selector to 20 and
change the REFERENCE LEVEL control settings. The RF
ATTENUATION readout will not go below 20 dB.

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

MIN NOQOISE/MIN DiSTortion — This pushbutton
selects one of two methods that select RF attenuator
and IF gain. MIN NOISE (button iltluminated) reduces the
nolse level by reducing attenuation 10 dB and decreasing
IF gain 10 dB. MIN DiSTortion reduces IM distortion due
to input mixer overload, The normal mode of operation is
with minimum distortion. To cbserve any change, the
amount of RF ATTENUATION displayed by the crt
readout must be 10 dB higher than the MIN RF ATTEN
dB selecior setting at a reference level >-20 dBm.

(2) Set the FREQUENCY readout to 100 MHz,
FREQ SPAN/DIV to 500 kHz, REF LEVEL readout
160 —20 dBm and MIN RF ATTEN dB to 0 dB. The
RF ATTENUATION readout will indicate 10 dB,

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

{c) Deactivate MIN NOISE.

UNCAL -~ This indicator lights when the display is
uncalibrated,

{a} Set the TIME/DIV controt to 50 ms, deac-
tivate AUTO RES., and set RESOLUTION
BANDWIDTH o 10 kHz.
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(t) The UNCAL indicator should light and
remain [it untii the SPAN/DIV readout is reduced
to 200 kHz or the RESOLUTION BANDWIDTH is
increased to 1 MHz.

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

SHIFT -~ This pushbution shifts multiple-function
pushbuttons to their alternate function. The names of
most of these alternate functions are printed in blue
lertering next to the pushbutton. The shift mode deac-
tivates after the function has been performed.

RECALL SETTINGS/STORE — When this pushbutton
is pressed, the processor lists the settings, with their
cerier frequency, that are stored in memory (registers
0-89), The 0 register hoids the power-down settings so
they can be recalled after power-up. Press <SHIFT>
STORE to store the existing front-pane! seiup in one of
the available registers. '

{a) Press <SHIFT> STORE, and seiect regis-
ter number 1 with the DATA ENTRY pushbuttons
to store the current front-panel setup.

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

{c) Press RECALL SBETTINGE, then DATA
ENTRY 1 to recali the setup.

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

A F — When the deita F function is activated, FRE-
QUENCY readout initializes to 0.0 kMHz to 0 MHz The fre-
guency difference, to & desired signal or point on the
display, can be determined by tuning that point 1o center
screen and noting the readout. Check by measuring the
difference between calibrator harmonics. If the delta ire-
guency is tuned below 0, the readout will include a minus
sign.

TUNE CF/MARKER — When this pushbutton is lit, a
Marker appears as 2 bright spot on the screen an¢ the
CENTER/MARKER FREQUENCY control tunes the
Marker; the FREQUENCY readout remains constant, An
asterisk {*) between the FREQUENCY and REF LEVEL
readout indicates thal 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 1o
50 MHz, set the FREQUENCY readout to 100
MHz with the DATA ENTRY pushbuttons. Press
<SHIFT> STEP ENTRY; enter 25 MHz with the
DATA ENTRY pushbuttons. Press +STEP, the
FREQUENCY readout will increase to 125 MHz.
Press +3TEP again, and the FREQUENCY
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readout wili increase to 150 MHz.

{b} Push the —STEP pushbutton. The FRE-
QUENCY readout will decrease t0 125 MHz, ang
push —STEP agein to return the FREQUENCY
readout 1o 100 MHz,

REPEAK/PEAK MENU - This dual-function pushbut-
ton selects Repaak or when <SHIFT> is pushed, PRAK
MENU.

If the spectrum analyzer is operating in the preselec-
tor bands (1.7-21 GHz), the preselector initiates & 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 aigorithm
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 aigorithm will
revert to the code that was previously stored in memory:
or, if there is no sefting, 1o the mid point of the peaking
range. After & setting for 2 band has been stored, you
can switch between presslector bands with the
assurance that the preselector is peaked weil enough to
track the oscillator and provide reasonable sensitivity.

Press <SHIFT> PEAK MENU to select one of four
peaking options: KNOB, for manua! operation using the
MANUAL PEAK conirol, STORED VALUE INPUT, for
input via DATA ENTRY pushbuttons, and REPEAK,

{a) With the calibrator signal applied to the RF
INPUT, select a FREQUENCY of 2.0 GHz by
pressing FREQUENCY 2.0 GHz with the DATA
ENTRY pushbuttons, Select a REF LEVEL
readout of —40 dBm SPAN/DIV readout of 10
kHz, and 8 RESOLUTION BANDWIDTH of 1 kHz.

{b} Peak the 2 GHz signal with the MANUAL
PEAK control by pressing <SHiIFT> PEAK
MENU, and seiect item 0. Adjust the signal for
maximum ampltude with the MANUAL PEAK
control. Press <SHIFT> PEAK MENU, and
selact item 3. The message PEAKING will appear
on screen. Press the REPEAK button and
observe the instrument running the peaking rou-
tine once more.

{c) When either method is complete, the sig-
nal amplitude should equal or exceed that
obtained with manual peaking.

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-
trof, the other front-panel controls are not active, but
indicators will stili refiect the current state of all front-
panel 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 specirum analyzer does not execute
GPIB messages that would confiict with front-panei con-
trois or change the waveiorms in digital storage.
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When the pushbutton is pressed, iocal control is
restored to the operator unless the controlier prevents
this with the local iockout message. Programmabie fune-
fions do not change when switching from remote to jocal
control, except as necessary to match the settings of
front-panel controis for TIME/DIV, MIN RF ATTEN dE,
PEAKING, and PEAK/AVERAGE.

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

For another function of this pushbutton when in the
talk-onty mode, refer to Talk-Only/Listen-Only Operation
in Section & of this manual.

GPIB Function Readout — A single character
appears in the lower cri readout when the spectrum
analyzer is talking (T), listening (L), or reguesting service
{S). Two characters will appear in this location if the
spectrum analyzer is talking or listening and also
requesting service, or is in the talk/iisten mode,

SHIFT Functions — Press SHIFT to change the
pushbuitons that have more than one function. Some
functions require a parameter or command (o be entered
- that Includes numerical data. This data is entered with
the DATA ENTRY pushbuttons,

RECALL DISPLAY - Press RECALL DISPLAY, the
register number from the displayed menu, and the part of
digital storage (A or B) where you want to have the
recalled waveform placed.

It A is selected, SAVE A is automatically activated to
prevent an overwrite. VIEW A must be on to observe the
recalled wavetorm and VIEW B must be off to see the
readout that applies to the recalled waveform. if VIEW B
and VIEW A are on, both the recalled waveform in A and
the current waveform in B will be displayed. Readout wiil
apply to the current B waveform.

It B is selected, the next sweep will overwrite the
display unless SINGLE SWEEP was activated before
selecting B; 2 message will appear on the screen as a
reminder of this. VIEW B must be on to observe the
recaiied waveform and its readout. Remember to deac-
tivate SINGLE SWEEP when leaving this recailed mode.

<SHIFT> STORE — Press <SHIFT> STORE, and
the register number from the displayed menu. When
SAVE A is on, also select waveform A or B to be siored.

{a)} Esiabiish a dispiay on the screen. Press
<SHIFT> STORE display, the memory register
number (0-B) to place the dispiay, and the display
{A or B) you wish stored.

(b} Change the characteristics of the current
dispiay with either REFERENCE LEVEL or FRE-
QUENCY SPAN/DIV control.

{c} Press RECALL DISPLAY, the register
number where the display was stored (note the
center fraguency listing of the stored displays in
each register), then VIEW A sc the recalled
waveform is placed in the A part of digial
storage.

{dy It VIEW A is on and VIEW B off, the
recalled display with its readout wili now become
the A display. SAVE A will activate to prevent
overwrite. If VIEW A and VIEW B are on, both the
recallec display and the current B display will be
on screen, Since the most current display is the
B waveform, the readout wilf show the parame-
ters for the B display. Switch VIEW B ofl to ses
the readout applicable to the recalled A
waveform.

(e) Recall a stored display intc 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 1o remind you of this)
Remember to deactivate SINGLE SWEEP when
returning to normal operation.

NCTE

if an attempt is made to recall & dispiay from
an empty location, error message NVRAM
CHECKSUM ERROR will be issued,

MKR OFF «= Press <SHIFT> MKR OFF to turn off
the markers.

MKR = CF = Press <SHIFT> MKR — CF to bring
a marker signal to center screen.

(a) Set the REF LEVEL readout to ~20 dBm,
FREQUENCY readout tc 100 MHz. Set FREQ
SPAN/DIV {o 200 kHz, and VERTICAL DISPLAY
to 10 dB/DIV; set RESOLUTION BANDWIDTH to
100 kMz.

{b) Tune the signal off center, activate TUNE
MKR. Tune the Marker to the top of the signal
and press <SHIFT> MKR — CF. The signal
should move to center screen. Push <SHIFT>
MKR OFF,

BAND A/BAND ¥ — These <SHIFTed> pushbut-
tons shift the freguency 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-
guency range.




[T

PRI

Rk sand

[

¥
i
i
i
H

READOUT — Press READOUT to turn off the ¢nt
reagout of the markers, REF LEVEL, FREQUENCY,
SPAN/DHYV, VERTICAL DISPLAY, RF ATTENUATION,
FREQ RANGE, RESOLUTION BANDWIDTH, and VIDED
FILTERS. Press <SHIFT> READOUT to reactivate the
readout on the display.

START STOP — Activating START STOP allows you
to enter & start and stop frequency within the selected
band with the DATA ENTRY pushbuttons,

(2} Enter & start frequency of FREQUENCY 80
MHz with the DATA ENTRY pushbuttons. Enter
stop frequency 210 MHz.

(b) The signals at the 1sit and 9th graticule
line should be 160 MHz apart. Set the VERTICAL
DISPLAY to 10 dB/DiV, and observe that the
SPAN/DIV readout is 12 MHz, '

STEP ENTRY — Activate <SHIFT> STEP ENTRY to
increase the frequency setting a desired amount. Per-
form the following steps while in the Tune Marker mode.

Press <SHIFT> STEP ENTRY and enter & step fre-
quency of 10 MHz. Activate +STEP and note that the
CENTER FREQUENCY readout is 160 MHz. Push ~8TEP
to return the FREQUENCY setting to 150 MHz,

BASELINE CLIP — Press <SHIFT> BABELINE CLIP
1o clip (blank) the baseiine of the display up 10 about one
graticule division.

RESET - Press <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 LEVEL
readout te 0 dBm. Press «<SHIFT> REF LEVEL UNITS.
Select item 1, and note the REF LEVEL readout change
to ~13dBV. Select item 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 caiibrator
signal to the RF INPUT.

Markers - The markers provide direct readout of
frequency and ampltude information of any point along
any displayed trace or relative (delia frequency) and
amplitude information between any two points along any
displayed trace or traces {in delta enly). In the delta
mode, only the difference in frequency and ampiitude wili
be displayed. 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 SPAN/DIV of 5 MHz,
press TUNE CF/MARKER. A bright dot, the marker,
appears on screen, as well as a second line of readout
with an asterisk between the REF LEVEL and FRE-
QUENCY readout. Turn the CENTER/MARKER FRE-
QUENCY knob, and note that the marker tunes.
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Press TUNE CF/MARKER again, the indicator button
will not be lit 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 Freguency change. Alsg, the
asterisk has now moved to the first readout iine 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,

FIND PEAK MAX — Press FIND PEAK MAX to move
the marker tc the top of the signal.

A MKR, 1—MKR—2, MKR START STOP, MKR =
REF LEVEL — Press A MKR to activate a second
marker at the position of the single marker on the trace.
Parentheses will be added to the second jine readout.

(a) Rotate the CENTER/MARKER FRE-
QUENCY control; two markers will be on streen.
Set the delta marker readout to & MMz.

(b} Press 1—MKR—2. The ieft 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 frequency
between the two markers ({the delta marker {re-
quency).

{c) Press <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 &4 MKR again, there will be just a
single marker now, and the parentheses around
the second line of readout wili disappear.

(e) Press FIND PEAK MAX, then <SHIFT>
MKR~CENTER. The signal is how at center
screen.

{fy Press <SHIFT> MKR--REF LEVEL, the
signal and the marker will now be a the top of the
screen,

(g) Reduce the FREQ SPAN/DIV readout to
500 kMz, and set the RESCLUTION BANDWIDTH
to 1 MHz,

(h) Press <SHIFT> dB BW, and enter 10
with the DATA ENTRY pushbuttons. Observe
that the Delta MKRs have moved down 10 dB
trom the top of the signal. Delta frequency is a lit-
tle over 1 MHz wide. Press <SHIFT> dB BW
again.

(i} Press <SHIFT> MKR OFF, and using the
DATA ENTRY pushbuttons, set the FREQUENCY
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
CFIMKR.

(i) Press FIND PEAK MAX. The marker will
now be positioned on the 100 MHz calibrator sig-
nal {the left-most tali sighal of the three signais
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on screen).

(k) Press FIND PEAK 1. The marker will move
to the 300 MHz calibrator harmonic. Press the
FIND PEAK 1 pushbution one more time, the
marker will move to the 200 MHz calibrator har-
monic. Press FIND PEAK | twice to return the
marker to the original 100 MMz signal. Press
TUNE CF/MKR to turn the marker off.

SIGNAL TRACK -~ Press the SIGNAL TRACK fo
keep & drifting signal on screen.

{a) Set the REF LEVEL readout to ~20 dBm,
the FREQUENCY readout to 100.000 MMz, the
SPAN/DIV readout to 5 kHz. Push the VERTICAL
DISPLAY 10 dB/DIV pushbuston, and the RESO-
LUTION BANDWIDTH to 1 kHz. The signat
should be on screen.

{b) Press the SIGNAL TRACK. The TUNE
MKR lights and the signal will be moved back 10
center screen. Signa! Track will be indicated in
the marker readout on the crt.

(¢} To dezctivate the function, press SIGNAL
TRACK again.

2. Check Gain Variation Between Resolution
Bandwidths

{less than 0.4 dB with respect to the 1 MHz filter and
less than 0.8 dB between any two fiiters}

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 FREQUENCY 1 0 0 MHz with the DATA ENTRY
pushbuttons. Set the FREQUENCY SPAN/DIV controi to
1 MHz, the RESOLUTION BANDWIDTH to 1 MHz, the
REFERENCE LEVEL control to -20dBm, TIME/DIV to
AUTQ, and activate AUTQO RESolution.

c. 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 <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. |f not, repeat the front-pane! cali-
bration procedure by pressing <SHIFT> CAL.

e, Change the REF LEVEL readout to —192 dBm,
RESOLUTION to 1 MHz and activate SAVE A, This is the
reference for checking the other filters,

. Change the RESOLUTION BANDWIDTH and FRE-
QUENCY SPAN/DIV controts 10 100 kHz,

g. Check the amplitude of the 100 MHz signal it
should be within 0.4 dB of the 1 MHz reference esta.
biished in part 8.
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h. Set the RESOLUTION BANDWIDTH control to
each of the remalining positions and the FREQ SPAN/DIV
readout for a readabie display. The amplitude accuracy
and frequency can now be checked with respect to the
1 MHz reference and between any two filters. Reference
level error should not exceed 0.4 dB from the reference
and 0.8 dB between 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 =4 major divi-
sions of span. Linearity accuracy is determined by the
displacement of calibrator frequency markers from their
specified positions over the center eight 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 RESolu-
tion. Change the VERTICAL DISPLAY to 10 dB/DIV.

b. Span is accurate when the 100 MMz markers are
within 5% of their reference graticule iine over the center
eight divisions. (It may be easier 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 C.2 division,

4, Check Resolution Bandwidth and Shape Factor

{bandwidth is within 20% of the selected 1 MHz to 1 kHz
range shape factor is 7.5:1 or less)

a. With the Calibrator output applied to the RF INPUT
and the FREQUENCY readout at 100 MMz, set the
REFERENCE LEVEL control to ~20 dBm, the FREQ
SPAN/DIV  controt 1o 500 kHz, 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 MMz, =200 kHz.

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

d. Calculate the shape factor as the ratic of
-80 dB/—6 dB bandwidihs {see Figure 5-5). Shape factor
should equal 7.5:1 or less.

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

. Check the resolution bandwidth and shape factor of
the 100 kHz fiiter by repeating the above procass,
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¢. Repeat the process to check the resolution
bandwidth and shape factor for the 10 kHz, and 1 kHz
filters. Shape factor should equa! 7.5:1 for all.
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Figure 5-5. Displays that iliustrate how bandwidth and shape
factor are determined.

5. Check Reference Level Gain and RF Atlenuator
Steps

a, With the Caiibrator signal applied to the RF INPUT
and the FREQUENCY readout set 1o 100 MHz, set the
FREQ SPAN/DIV and RESQLUTION BANDWIDTH con-
trols to 100 kHz. Set VERTICAL DISPLAY to 10 ¢B/DIV,
REF LEVEL readout to —20 dBm. and activate MIN
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NOISE and NARROW VIDED FILTER.

b. . To check the attenuator, increase REF LEVEL
readout 1o 440 dBm; the signal peak will decrease 1
major division per 10 dB step of the RF ATTENUATION.

c. Set FREQUENCY readout to 200 MH:z and the
REFERENCE LEVEL control to —20 dBm,

d. Increase the MIN RF ATTEN ¢B to 80 dB; the
noise level will increase 1 division for each 10 dB step.

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

f. Activate FINE: then, check thai the trace rises
1 dB/step of the reference level as it is changed io
+30 dBm. '

g. Switch FINE off, and reduce MIN RF ATTEN sei-

_ ting 1o 0.

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,

i. Change REF LEVEL to —60 dBm, and switch VERT-
ICAL DISPLAY to 2 dB/DIV. Adjust REF LEVEL so the
signa! level is near the top graticuie line.

| 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 <SHIFT> dB/DIV 1 dB with the DATA ENTRY push-
buttons.

I. 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 — 025 dB
increments.

o. Deactivale FINE. Change the VERTICAL DISPLAY
to 10 gB/DIV and the REF LEVEL readout to —2C dBm.

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
dispiay.
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Table 5-1
SENSITIVITY {OPTION 01 INSTRUMENT)

Equivalent Input Noise {dBm)} versys Resoiution Bandwidth

Band Fregquency 1 MMz 100 kH2 10 kHz 1 kHz
Band 1 50 kMz-1.8 GHz —80 —80 =-100 —110
Band 2 1.7-8.5 GHz ~80 80 -100 ~110
Band 3 3.0-7.1 GHz —-78 —89 -89 ~109
Band 4 5.4-12.0 GHz —85 -75 -85 -85
Band 5 15.0-21.0 GHz —55 —64 -75 ~85

a. Remove the calibrator signai from the RF INPUT.
Set VERTICAL DISPLAY to 10 dB/DIV, REF LEVEL
readout to —30 dBm, FREQ SPAN/DIV readout to § MHz,
the RESCLUTION BANDWIDTH control to 1 MHz, the
TIME/DIV  controi at 1 second. Adiust the
PEAK/AVERAGE cursor so it is off the top of the screen,
and activate the WIDE VIDEDO FILTER.

b. The noise floor {ievel) shouid 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.

d. The noise floor should be at least —~80 dBm (refer
to Table 5-1).

€. Change the REFERENCE LEVEL control to
—~860 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.

7. Check Residual FM

{within 7 kMz 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 kMz or less)

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

b. Press <SHIFT> 7. A message will appear on the
screen to indicate that the 1st LO synthesis and phase
lock are disabled. This is normal. It is now possibie to
switch the FREQUENCY SPAN/DIV control to narrower
spans with the 1st LO phase lock disabled,

¢. 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 (horizonta! versus vertical excur-
sion) of the response can be deiermined {see Figure 5-
6A). It may help 1o determine slope by using SINGLE
SWEEP and SAVE A to freeze the display ai a con-
venient point on the graticule for measurement,

€. If SINGLE SWEEP and SAVE A where used in part
d, deactivate SAVE A and SINGLE SWEEP. Push ZERQ
SPAN, set the TIME/DIV setting to 20 ms, and adiust the
CENTER/MARKER FREQUENCY control to position the
display near center screen as shown in Figure 5-68, Use
SINGLE SWEEP and SAVE A 1o freeze the display for
ease in measuring the FM (frequency modulation). The
peak-to-peak amplitude of the dispiay per any horizontal
division, scaled to the vertical deflections 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).

f, Press <SHIFT> 7 to re-enable the phase iock, and
set the FREQUENCY readout to 100 MMz, Switch the
TIME/DIV setting to AUTO, and reduce the FREQUENCY
SPAN/DIV to 200 Hz and RESOLUTION BANDWIDTH
satlings to 1 kHz.

g. Adjust the CENTER/MARKER FREQUENCY con-
troi to position the signal so its slope can be determined.
It will be easier if you use SINGLE SWEEP and SAVE A
1o freezs the display at & convenient position on the gra-
ticule,

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 Kz 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 signa!l applied to the RF INPUT,
set the FREQUENCY readout to 100 MMz, the TIME/DIV
control to AUTQ, the FREQUENCY SPAN/DIV controf to
200 Hz, the RESOLUTION BANDWIDTH controt io 1
kHZ, VERTICAL DISPLAY to 2 dB/DIV, and the REFER-
ENCE LEVEL control to ~23 dBm. Switch VIEW A ang
VIEW B on.
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Figure 5-6, Typical display showing how to determine residual
FM.

b. Adjust the CENTER/MARKER FREQUENCY 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 SWEEF 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 graticuie Hne. Labe! this difference
delta .

300 x  AMH{256 + Af).

instrument Check Qut — 2754/2754P Operators

e. Check that the frequency drift rate in Hz/minute =
Drift rate must not exceed
50 Hz/minute.

8. GPIB Verification Program

The Service Manual, Volume 1, contains a GPIB
verification program. If you wish toc check the operation
of the GPIB interface, request the program from service
personnel. -
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Section 5—2754/2754F Operators

OPERATION

This section describes the normal operating features
of the spectrum analyzer. Many insirument 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.

Crt 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,
fight reflections, and your viewing needs. To install the
fiter, pull the top of the plastic mask out and place the
filter behind it. Remove the light filter when taking disptay
photographs.

Intensity Level 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 adiustments that
must be performed by gualified service personnel,

The required intensity ievel for some displays may be
high enough to produce a bright and flared baseline, This
bright baseline can be eliminated (clipped) with the
BASELINE CLIP pushbution. BASELINE CLIP is useful
when photographing displays, and it alsc allows the
jower readout characters to be more easily viewed.
When the markers are turned on, set the intensity 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 O coaxial cable to the RF iNPUT
connector. These signais pass through an internai RF
attenuator to the 1st mixer. When Option 01 is installed,
the instrument automatically selects either a low-pass
filter or tuned preseiector {depending on frequency
range} between the RF attenyator and the 1st mixer.

RF INPUT Connector

The nominal input impedance of the coaxial RF
INPUT is 50 0, and 75 £1 on the optional 75 O INPUT
(Option 07). Because ceble losses can be significant at
microwave frequencies, it is imporntant to keep the cables
as short as possible. impedance mismatch between the
signal source and the RF INPUT will produce reflections
that degrade flatness, frequency response, and sensi-
tivity and may increase spurlous responses. Impedance
mismatch can be caused by poor connections, incorrect
signal source impedance, and long or low-gquality coaxial
cable. When optimum flatness or frequency response is
desired and signa! sirength is adequate, set the MIN RF
ATTEN dB control to 10 dB or more. The addition of the
attenuator helps minimize refiections 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 NOISE activated. If the signal level
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 a2 signat
is riding on any dc potential. For dc block
ordering information, see the Optional
Accessories in the Service Manual, Volume
2, or contact your locai Tektronix Field Office
or represeniative.

Spurious responses can be minimized if the signal
amplitude is kept within the graticule window. A recom-
mended procedure is to select a reference level seiting
that limits sironger signais to the graticule window,

High-level sionals can cause compression: if exces-
sive (above +3D dBm or +20 dBm when MIN NOISE is
on). the 1st mixer may be destroyed. Signals above +3(
dBm must be reduced by externa! attenuators. Ensure
that the frequency range of any external atienuator is
adequate.

Line impedance stabilizing networks, used for con-
ducting EMi/RF measurements, will often have several
volts of 60 Hz signal at the output. To protect the input
mixer, use a dc biock {refer tc the Service Manuai,
Volume 2, or your local Tekironix Field Office or
representative for ordering information). It is important to
be sure that zll equipment being tested has power
applied through the line stabilizing networks before any

6-1
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RF signal is connected to the spectrum analyzer inpul,

If your instrument has Optien 01 instalied, refer 1o the
Option 01 information in Section 7 of this manual for
additional information.

Connecting to 2 75 § Source — Signais from a 75
1 source, at the lower frequencies {T MHz to 1 GHz),
can be applied directiy to the 75 1 INPUT If Option 07 Is
instalied or to the RF INPUT by using & 78 O-to-30 00
minimum loss attenuator (refer to the Tektronix catalog
or your local field office or representative for ordering
information).

Sensitivity and power levels are ofien rated in dBm
(dB with reference 1o 1 mW regardiess of impedance}.
Sensitivity and power levels for 75 {1 systems are usu-
ally rated in dBmV (dB with reference to 1 mV across 75
). 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 i and 75 I units with matching
attenuators inciuded. The conversion to aliernate refer-
ence leval units is listed below for 75 £l and is shown in
Table 6-1 for 50 Q.

1. dBmV {75 0) = dBm (50 0) +54.47 ¢B:
 e.g. ~60 dBm (50 Q) + 54.47 dB = —5.5 dBmV (75 0).
2. dBm (75 0) = dBm (50 Q) +5.72 dB:

e.g. —60 dBm (50 ) + 5.72 dB = —54.3 dBm (75 Q).

Tabile 6-1
50 £ SYSTEM REFERENCE LEVEL
CONVERSION

To dBm dBmV dBuV
From
dBm 0 +47 +107
dBmV b7 1] =50
dBuV -107 +60 0

Amplitude Conversion — A conversion chart, as
shown in Figure 6-3, can be used to convert input signal
levels of voltage or power to dBm, dBV, dBmV, and dB.

6-2

047 4330

o © 0 O

$ ren ‘o

86.76: 5052

A%

1296-8

~ Figure &-1, Circult of a 75 to 50 0 matching pad (ac coupled).

£3] {2} (11
deuy dBm dBmV
{50 £ (75 01 (75 A)

| |

+87 5 ] +35.5

: —24.3
! :
+67 : : +155
! ;
+47 : ‘ : =55
g
: —-54.3
27 -25.5
-84.3
+7 {455
o -101.3
107 -52.5
~100 ~BO —80 —a0 —20
dBm (50 01} 1268-9

Figure 6-2. Graph illustrating the relationship between dBm,
¢EmV, and dBxV {matching attenualtor inciuded where neces-

sary).
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Figure 6-3. Volts-dBm-Watts conversion chart for 50  impedance.

Resolution Bandwidth, Frequency Span, and
Sweep Time

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 incidenial
FM. Freguency span and sweep time are normally
selected so the resolution bandwidth for & particular con-
tinuous wave (cw) signal is minimum. Bandwidth also has
an effect on the noise ievel. 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 2 cailibrated
display is dependent on the resclution bandwidth and
frequency span.

in MAX SFAN, the display represents the full fre-
quency range of the selected band. The freguency
readout on the crt is indicated on the dispiay by & ire-
quency dot i markers are off or by the primary marker i
markers are turned on, This frequency point will shifl to
center screen when the FREQ SPAN/DIV is reduced to
some setling other than MAX. The freguency
span/division setting depends on the particular measure-
ment application. Wide spans are usually used to monitor
a frequency spectrum for 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
flicker, which requires wider resolution bandwidths to

maintain & caiibrated display. Narrow spans are used 10
analyze the characteristics about or near & particular sig-
nal, such as modulation side bands, bandwidth, or power
kne related distortion. Slow sweep rates are reguired
when using narrow spans and high resolution to observe
signal phenomena.

The spectrum analyzer will select the sweep rate and
resolution handwidth so the display remains calibrated
for the seiected fregquency span/division, if TIME/DIV is
in the AUTO position and AUTO RES is on. AUTO RES
optimizes bandwidth for the selected FREQ SPAN/DIV
and TIME/D!V settings unless either is oulside the range
of calibration. When this occurs, UNCAL lights and a >
symbol prefixes the REF LEVEL readout on the crf
display.

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

8-3
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Using the MANUAL PEAK Control or Automatic
Peaking

The MANUAL PEAK control sets the pressiector
tracking for QOption 01 over the 1.7 to 21 GHz range
(Bands 2—5). In operation the control is adjusted for
maximum signal amplituds,

i automatic peaking is activated from measurements,
a peaking routine runs once that uses any signal within
the center two divisions of the screen, or one division
each side of the marker. The peak code consisis of
numbers about the signal at 500 MHz intervals when
using the presalsctor in Option 01 instruments. This rou-
tine sets the preseiector tracking for maximum signal
respanse. When the response is peaked, the setiing is
stored in memory for use when switching batween bands
or returning to the peaked band. if no signal is present
during the peaking routine, the previous peak setling is
recalied from memory. If no setting is stored in memory,
peaking is set to mid-range. During automatic psaking,
the settings for each band are recalied as you switch
between frequency ranges or bands.

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

Using the Signal ldentifler

in non-opticn 01 instruments, there is no preselaction
ahead of the mixer, s0 Many Spuriocus responses are
genarated In the 1st mixer {see Figure 6-4). This is due
to muitiple harmonics of the jocal oscillator and incoming
signals converting to 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 Icentify
mode 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
sweeps are vertically displaced about two divisions, True
signals shift only a small amount on alternate sweeps,
while faise signals or spuricus responses will shift at
jeast 1 division, especially in the millimeter wave bands
where the N factor is large.

This mode can only be activated when the FREQ
SPAN/DIV is 50 kHz or less.

6-4

Using the Video Filters

‘The video filtars restrict the video bandwidth so noise
is reduced (see Figure £<4). When signais are closaly
spaced, the filter can reduce the modulation between two
signals {0 make it easier to analyze the display. The
fiters can also be used o average the envelope of
pulsed RF spectra that has a relatively high puise repet-
tion trequency (prf), however, because the filter is basi-
cally an integrating circuit, the video filter will not be very
affective when measuring iow prf spectra,

The WIDE filter reduces the bandwidth to approxi-
mately 1/30th the selscted resolution bandwidth; the
NARROW fiiter to approximately 1/300th. Using the filter
may require a reduction in the sweep rate to maintain a
calibrated display. UNCAL lights if the sweep rate is not
compatibte with the other parameters to maintain a cal-
brated display. When either the WIDE or NARROW filter
is selected, the filter bandwidth is displayed on the crt
lower readout line,

il
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Using Time Domain Operation

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

Operation — 2754/2754F Operators

Triggering the Display

The Triggeting mode is usually FREE RUN for spec-
trum displays. However, it may be desirable or necessary
1o trigger the display when the event is time related to
some source, or when the frequency span has been
reduced to zero for time domain analysis. in FREE BUN,
the sweep will not synchronize with any input signal,

In addition to FREE RUN, the sweep can be internally
triggered {INT) by the videc signal, &t the lne frequency
rate of the power supply (LINE), or by an external signal
(EXT) applied to the HORIZITRIG EXT IN connector on
the rear panel. The required amplitude for triggering is
2.0 divisions or more for internal triggering and trom 1.0
to 50 V maximum (dc + peak ac) for externai triggering.

in addition to the Triggering source selections, SIN-
GLE SWEEP is provided. In SINGLE SWEEP, the sweep
will run once after the circuit has been armed and a
trigger signal arrives. READY lights when the circuit is
armed ang waiting to be triggered and remains iit during
sweep time. Push SINGLE SWEEP once to activate the
Single Sweep mode and cance! 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 events,

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
TIMEJDIV 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, a signa!
source of 0 1o +10 V, applied to the HORIZTRIG 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 ki,

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 particutar point or sector of & display. One exampile
is tooking at one of the null points of & frequency modu-
fation spectrum. Another example is when it {akes
unhecessarily long 1o look at a small segment of the fuli
span because of the siow sweep rate. With a wide
span/div and/or a narrow resolution bandwidth, it is very
possibie to manually scan too fast to achieve an accu-
rate display. Best results are obtained without digital
storage; digital storage can produce unpredictable
results due 10 the sweep rate, and the digital storage
display is oniy updated when scanning from ieft to right.

-5
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Reference Level, HF Attenuation, and Vertical
Display

When a change is made o REF LEVEL, the gain dis-
tribution is automatically seiected (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-
tion.

The amount of input RF aftenuation set is based on
the reference level requestad and the settings of MIN RF
ATTEN dB and MIN NOISE/MIN DiSTortion. The spec-
trum analyzer assumes the MIN RF ATTEN dB selection
is the minimum attenuation required for the expected sig-
nal levels, and will not reduce RF attenuation bsiow this
value, As MIN RF ATTEN dB is increased, the lowest
retarence ievel is raised an equal amount. At 0 dB
minimurn attenuation, the lowest reference levei is =117
dBm; at 10 dB minimum attenuation, the lowest refer-
ence level is —107 dBm, and sc 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 seiected
and FINE off, the botiom of the crt graticule is zero voits,
and the top of the crt graticule is eight times the vertical
disptay 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 level changes in 1 dB
steps and the scale factor/division is 1/8 the voltage
equivalent of the REFERENCE LEVEL.

Alternate Reference Level Units Selection

It Is a simple procedure to select an alternate 1o ¢dBm
reference level units. Disconnect the caiibrator signal
from the BF INPUT, and change the REF LEVEL readout
to 0 dBm. Press <SHIFT> REF LEVEL UNITS to get the
reference level units menu. To change to dBV, select 1
from the menu, an¢ 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 trom the menu, and the REF LEVEL
readout changes to 0 dBm.

8-6

Using the Delts A Mode

To select the Delta A mode, push FINE while the vert-
ical display factor is 4 dB/div or jess. The REF LEVEL
readout goes to 0.00 dB and the REFERENCE LEVEL
control steps in 0.25 dB increments from this reference.

The Dslta A moede 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 amplifier offset. The total
range of the Delta A mode is 58 dB. The measurement
range depends on the REF LEVEL that is current at the
time the Delta A mode is activated, It is typically 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 ¢Bm to +30 <Bm
cannot be exteeded.

The Deita A mode is turned off when the vertical
display factor is increased above 4 dB/div or FINE is
turned of!, by pushing the FINE pushbution or changing
the gain distribution with MIN RF ATTEN dB or MIN
NOISE sslections.

Signals with large amplitude differences that are
within the Delta A range can be compared without the
distortion usually introduced when signhals are driven off-
screen. Signals shifted off-screen by changes in the
Deita A reference level are not overdriving the input. This
Is because the attenuator and IF gain do not change: the
mixers do not see any change in signal leveis even
though the Delta A reference lavel changes.

Follow these five steps to measure the amplitude
leval 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 pushbuttons or push the 2 dB/DIV push-
button.

2. Set the peak of the Jarger signal to & graticuie fine
with the REFERENCE LEVEL control.

3, Press the FINE pushbutton twice to turn the Delta
A mode off an on. The readout will return to .00 dB.

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

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

NOTE

Do not confuse the Delta A mode with the
dalta 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 leve!l by decreasing input attenuation and IF gain
by 10 dB. MIN DISTortion minimizes input mixer over-
lsad by increasing input attenuation and IF gain 10 dB.
MIN DiSToriionN is the normal mode of operation.

With MIN NOISE on and MIN RF ATTEN dB
set to 60 dB, the REF LEVEL can be se! 10
+40 dBm. The front end of the spectrum
analyzer is specified at +30 dBm maximum if
Option 01 is instalied. Do not increase input
signal level 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 fimiter 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 Dispiay 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 iater 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 plotting of display
changes {amplitude and freguency) with time,

The display is divided by a horizonta! 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 {pumber of sampies) 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 amplitude performance
characteristics (i.e., frequency response, 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 dispiayed, the origin of
the B waveform is shifted so the A and B coordinates

Operation — 2754/2754P Operators

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 & subsegquent eveni
displayed by the B dispiay. 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-BAVE A is turned on, the arithmetic
difference between the B waveform and the saved A
waveform is displayed {see Figure 6-5). This convenient
mode can be used to align filters or other devices. The
reference waveform is stored in A and the unknown is
dispiayed by B. lf the device under test is active, the B
waveforrn 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 quantities can
be observed. The position of the zero reference can be
changed by an internal switch, Contact qualified service
personne! to have the reference ievel 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 SAVE A is active). This allows monitoring
of signais that may change with lime and provides a
graphic record of amplitude/frequency excursions.

Signal averaging is useful for suppressing noise. The
number of samples averaged per horizontal digitized slot
is a function of the spectrum analyzer sweep rate. The
siower the sweep speed, the more samples averaged
per horizontal siot. Resolution bandwidth affects the
amplitude difference between peak detected and average
levels of cw signais, 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 ampiitude 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 cursaor
{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, set the hor-
izontal line at teasi 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 recalied later for review or analyses. 7o
save the display currently on the screen, press
<SHIFT> STORE display, the regisier number (0-B)
where you want to store the display, and if SAVE A is on
the identity of the display you want stored (A or B). Te
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Figure &-5, Typical dispiay using B—~SAVE A to observe the
difference between SAVE A and B displays.

tater recall this same dispiay, press <SHIFT> RECALL
DISPLAY, and the register menu showing the center fre-
-quency of each stored display will appear on the crt.
Select the correct register number with a DATA ENTRY
pushbutton, and then ssiect the part of the digital
storage (A or B) where you wani to plate the recalled
display.

SAVE A is automatically activated to prevent an
overwrite if jocation A is selected, VIEW A must be on to
see the recalled display and VIEW B must be off to see
the readout that appiies to the recalied display. If VIEW B
and VIEW A are on, both the display recalled in A and
the current display in B will be visible on the screen. The
readout 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 dispiay unless SINGLE SWEEP was
activated before selecting B; 2 message will appear on
the screen as a reminder of this, VIEW B must be on to
ohserve the recalled display. Remember to deactivate
SINGLE SWEEP when leaving this recalled mode.

To plot waveforms and readout, see Piotting the
Dispiay under PROGRAMMING FEATURES later in this
section,

Using the Markers Feature

The marker modes provide direct readout of fre-
quency and amplitude information of any point aiong any
displayed trace. Relative (deita) frequency and amplitude
information between any two points along any displayed
frace or between traces is also avaiiable. Two indepen-
dent marker frequencies and amplitudes cannot be
displayed at the same time.

6-8

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

@ live Trace — Any combination of the A tfrace when
SAVE A is off and/or the B trace. A trace recalied
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 aclive trace).

@ inactive Trace — A SAVE A frace or & trace recalled
into the B display before the sweep is started.

® Primary Marker — The marker displayed in the Sin-
gle Marker mode whose frequency and/or position is
changed when funing with the CENTER/MARKER
FREQUENCY 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.

Marker Turn On - The Single Marker mode places
one marker (Primary marker) on the spectrum to display
marker frequency and amplitude. The Delta 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 ¢an 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,

& TUNE CF/MKR (pushbutton lit) turns on the Primary
marker

® <SHIFT> MKR — CF turns on the Primary marker
e FIND PEAK turns on the Primary marker
& SIGNAL TRACK turns on the Primary marker

® <SHIFT> MKR -— REF LVL turns on the Primary
marker

o 1—MKR—2 turns on both the Primary and Secon-
dary markers

¢ A MKR turns on both the Primary and Secondary
markers

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

@ <SHIFT> MKR OFF turns off all marker functions

o <SHIFT> RESET turns off all marker functions (the
instrument is returned to the initial turn-on condition}

* 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. Any marker(s) on 2 trace wili be stored
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and recalled with the trace. In either the Single or Delte
marker mode, 2 second line of readout appears on the
crt. In the Single Marker mode, the marker frequency
readout is dispiayed directly beiow the center freguency
readott, 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 readout, and the amplituds of the
Primary marker with respect to that of the Secondary
marker is dispiayed directly below the reference ievel
readout. When in the Deita Marker mode, the relative
amplitude and frequency readouts are enclosed on the
screen in parentheses. '

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 displayed, as indicated in Table 6-2. When &
trace is turned off, any marker(s} on it are re-located
according to Table 8-2. When & trace is turped on, the
previous marker jocations 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 thse Primary marker with the
front-panel CENTER/MARKER FREQUENCY control
{when the TUNE CF/MKR pushbutton is lit). To make it
pessible to change the position of the Secondary marker,
you must make the Secondary marker be the Primary
marker. Push 1-—MKR—2 to swap the Primary and
Secondary marker positions. Move the Primary marker
{which used to be the Secondary marker), and then push
i—MKR=—2 again to swap the Primary marker back to its
previous location.

The marker normally moves over the fixed display.
Marker tuning (both freguency and position) stops when
the screen edge s reached while using the
CENTER/MARKER FREQUENCY control, If the marker is
on a trace containing a band ecdge, the marker may be
tuned over the in-band portion only. This is true for both
active and inactive traces. However, il the marker 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 control is turhed. If the control
is turned rapidiy, the marker moves 1/10 of a division per
click, If the knob is turned quite slowly, the marker
moves 1/100 of a division per click. At intermediate turn-
ing speeds, the marker moves approximtely 1/30 of a
division pet click.

Operation ~ 2754/2754P Operators

When two markers are displayed (delta-marker mode)
and the marker frequency, center frequency, and span
are changed, the Secondary marker remains fixed af jts
original frequency and is allowed to move off the screen.
If the Primary and Secondary markers are swapped {(with
the 1—MKR—2 pushbtriton) while the Secondary marker
is off the screan, the display is centered on the frequency
of the old Secondary marksr {now the nsw Primary
marker). The old Primary marker {now the new Secon-
dary marker) is piaced off the screen,

Error Detection

When en internal error is found in the spsctrum
analyzer, the words ERROR USE 7 will appear at the
right end of the marker readout line. This message
appears when the markers are on or the instrument is in
MAX. Press 7 to read the definition of the problem and
the probable efiects of the problem. |f the markers are
off anc the measurement is not in MAX, the error mes-
sage will be steady and will specify the problem area.
Additional information and servicing instructions are in
the diagnostics information in the Maintenance section of
the Service Manual, Volume 1. Report all problems or
error inforrnation to qualified service personnel.

Using the Automatic Periormance Testing Feature

<SBHIFT> CAL activates & routine that tests fre-
gquency and relative amplitude of the IF filters. This rou-
tine shouid be done any time the temperature changes.
Settings are held in memory efter the test routine has
run. Refer to Dispisy Parameter Controls in Section 4 for
further information, ‘
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Tabie 6-2
PRIMARY MARKER TRACE ORGANIZATION

VIEW A me SAVE A B—SAVE A PRIMARY MARKER LOCATION
Off Off Off Off Fuli Screen
Off off On off B

Of Off On On B-~SAVE A
Off on Off off Full Screen
Off On On Of B

Off On Oon On B

On Off Of off Fuli Screen
On off Oon Off A

On Off On On B-SAVE A
On On Off Off Full Screen
on On On off B

On On On On B

“The marker is located as shown; but, the marker is re-iocated when one of the digital storage traces is turned on.

PROGRAMMING FEATURES
(2754P GPIB OPERATION)

Setting GPIB Address Swilches

The genera! purpose interface bus {(GPIB) ADDRESS
switches on the rear panel set the value o the
instrument's GPIB addresses. The Programmers manual
contains details of how the switches are usec in remote
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 & 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. | the switches are changed
after power-up, the RESET TO LOCAL or PLOT pushbut-
ton must be activated so the spectrum analyzer will
update the primary address.

TALK ONLY, LISTEN ONLY Switches

The spectrum analyzer switches 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 oniy
features), if the spectrum analyzer power is on, press
RESET TO LOCAL or PLOT for a change in thess
switches to take effect. Both the TALK ONLY and
LISTEN ONLY switches must be off (down) when the
spectrum analyzer is used with any controlter,

Set the LF OR EQ switch to EO! {down) for use with
Tekironix equipment, The switches marked 1, 2, 4, &,
and 16 may be set to any combination except all ones
{decimal 31), which iogically disconnects the spectrum
analyzer from the bus or ali zeroes when using the
instrument with & 4050-Series controlier,

Connecting to a System

Connect the programmable spectrum analyzer to a
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-
trofler is turned off to avoid generating interference on
the bus.

Piotting the Display

Press PLOT to send display and/or graticule informa-
tion over the GPIB to drive many external plotters such
as the Tektronix 4682 Option 01, 4662 Option 31, or
4663 {emulating the 4662); the Hewiett-Packard HP7470A
or HP7475A, HP7580B, HP75858, or HP7486B: or the
Gould 6310 or 6320.

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

1. Set the corners of the piot for a 3:2 aspect ratio for
the Tektronix plotters, or 6:5 for the Hewiett Packard and
Gould plotters. The plotter must be In the Listen Only
mode and the spectrum analyzer must be in either the
TALK ONLY or TALK/LISTEN ONLY mode {appropriate
switches on the rear panel GPIB ADDRESS switeh
closed or in the 1 position).
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2. Set the plotter interface switches as follows:

- Tekironix 4682 Option 01 or 4682 Option 31 (rear
panel)

A=0Q 18 0r8
B=CorD

C = X {don't care}
D = X {don't care)

Tekironix 4663

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

Hewleti-Packard or Gould Plotters
Address = 31

3. Press <SHIFT> 2 on the spectrum analyzer, and
select the desired plotter type from the menu on the crt.
The selection is stored in memory and does not need 10
be selected again uniess the plotter type is changed.

4. Select the dispiay and the information that you
wish to piol. The Plot feature is similar to using & cam-
era, in that & plot is made of everything that is turned on
for the crt dispiay. The information plotted depends on
the setting of several front-panel pushbuttons and con-
trots. if READOUT is on, the crt readout will be plotted
with the display. H GRAT ILLUM is on, the beze! and gra-
ticule information will be inciuded with the piot If VIEW
A, VIEW B, or B-SAVE A are on, these wavetorms will
be part of the piot. By the same token, f any of these
functions are off, they will not be plotted,

The zero level for a B—SAVE A waveform is usually
the graticule center line. (Switches within the instrument
can sei the level, Contact your service personnel! for this
change.) if you desire to shilt the zero leve! for the plot-
ting function oniy, press <SHIFT> 3, and enter the
desired level in display units (25 is the bottom graticuie
line, 25 units/div). This zero level is retained in memory,
It is not related to the display zero level, since the pro-
cessor has no way of determining the internally-set zero
leval for the crt dispiay or no way of changing it.

5. Press PLOT. During the plot operation, the front-
panel controls are operational except <SHIFT> STORE
dispiay, and RECALL DISPLAY. The instrument can be
used for other measurements.

OPERATIONAL CONSIDERATIONS
AND PRECAUTIONS

Following are some operational precautions 1o
observe and traps that can occur when analyzing
displays.

Operation - 2754/2754F Operators

1. RF INPUT Power Limit

CAUTION — DO NOT EXCEED THE RF INPUT
POWER LIMIT OF +30 DBM. DO NOT APPLY DT 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 turn the power off and back on.

3. Auto Resolution

Use AUTO RES with care when measuring absoiute
amplitude level. Always use & bandwidth wider than the
incidental FM level of the signal source.

4, Measurementz Outside Specified Frequency
and Tuning Range vs Display Span

Signal level or frequency measuremaents outside the
specified frequency range of the band are not reliabie. 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 5 {15 to 21 GHMz). The center fragquency tun-
ing range corresponds 1o the specified 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 externa! mixer bands is
equal to the frequency range of the waveguide mixers.

5. Leve! of Pulsed Signals

The spectrum for a pulsed signal is spread out. Con-
sequently, the height of the ¢t response is less for &
pulsed signal than for a ow 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 foliowing formula.

Voltage loss = {t_B)1.5)
here to - puise &ty cycle
B = resoiution bandwidth

The power of the self-generated noise increase is
proportiona! {o bandwidth. Pulsed RF voltage level is
also proportional. Since power is proportional to voltage
sguared, & wider bandwidth gives better sensitivity and
greater dynamic range for puised RF inputs,

When in doubt about signal level overdrive problems,
reduce the signal levei by inserting RF attenuation; then,
repeat the measurement. If the two agree, the measure-
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ment is correcy if not, the input mixer stage is probably
overdriven,

An important consideration for pulsed RF measure-
ments is the peak signal level at the mixer. The signal
tevel Is greater by (t_B){1.5) than the peak level displayed
on the crt. Taking the sensitivity loss inte account is the
only way of being sure that the mixer peak power input
for linear operation is not exceeded.

6. Level of Continuous Wave Signals

Freblems similar to those described in 6 can ocour
when analyzing cw signhals 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, nevertheiess, is saturated and will compress sig-
nals, This will occur only if within the preseiected
bandwidth from 20 MHz at 1.7 GHz to 60 MHz above 10
GHz in standerd instruments. The compression will not
occur in Optien 01 instruments, whatever the separation
is.

7. Excessive Input Signal Level

Toe much input power will destroy the front-end
mixer or attenuater. Replacement mixers and attenua-
tors are costly. When working with high power signals,
use couplers or other devices to reduce the signal down
to accepiabie ievels. Once the signal is down below the
rating of the RF attenuator, prevent possible mixer dam-
age by starting with MIN RF ATTEN dB fully ciockwise,
then reduce attenuation if needed.

8. No Crt Trace

BASELINE CLIP is used to reduce the brightness of
the baseline on the crt for easier viewing of the readout.
H TRIGGERING, INTENSITY, and vertical POSITION all
seem to be in order and there is no crt trace, check the
status of BASELINE CLIP; the frace may be turned off,

9. PEAK/AVERAGE

PEAK/AVERAGE should normally be fully counter-
ciockwise so narrow signals in wide spans are not
reduced in amplitude.

10. Digita! Storage Effects on Signal Analyses

When using digital storage, the frequency bhase is
divided into storage siots. For peak displays, above the
cursor (horizonta! line) the display point in each slot
corresponds {o the maximum sampled value of the sig-
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nal. Samples are taken ai about § us intervals. When
sweeping al cne second per division, this is about 1000
samples per siot. For average displays, below the cur-
sor) the values of ail samples per siot are added and
divided by the number of sampies to compute the display
point for each siof. Each display point is connected to
create a smooth display. When A or B memory are
dispiayed independently, only half of the siots are con-
nected. The foliowing are a few pitfails that can ocour.

If the cursor set by PEAK/AVERAGE is above the sig-
nal level, the average value for gach digital slot will be
displayed. With narrow resolution bandwidths compared
to the slot width, the average value of the resolution
response shape will be displayed, which has nothing to
do with signal amplitude.

To avoid the above pitfalis, run digital storage with A
and B interlaced. Do not set the PEAK/AVERAGE cursor
to average a2 cw signal. 1} is best if the cursor is about

© 174 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 siot
{e.g., 5 MHz/div with 1 MHz resolution).

11. Stored Display Averaged in Wide Spans

When operating in wide spans with digital siorage,
low Jevel 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.

12, Automatic Calibration of Relative Amplitudes
of Resolution Bandwidth

Filters™

It a calibration failed message appears when the
automatic calibration completes, refer to the correction
factors for an explanation. Press <SHIFT> 1 to display
the correction factors held in memory. Refer to Calibrate
Center Frequency, Reference Level, and Dynamic Range
in Section 5 for further information.

13, TRIGGERING

TRIGGERING is set to FREE RUN for most applica-
tions. in pulsed RF applications, a triggered display is
required to measurs between puise repetition lines to
determine the pulse repetition rate,

Internal triggering requires one or maore divisions of
signal amplitude. Tune the center freguency S0 a
reasonably-sized signal is located at the sweep stant
before changing the trigger source from FREE RUN to
INT.

el g
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SERVICE INFORMATION

Service Manual

The spectrum analyzer Service Manuals are separate
publications. The Service Manual, Voiume 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 accessories, 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 sc. 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, Tekironix, inc. has established Fieid
Difices and Service Centers at strategic points
throughout the United States and in ail other countries
where our products are sold. Contact vour local 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 instaliations, and other setvices availabie through
these centers.

Emergency Repair

This service provides immediate attention to instry-
ment malfunction If you are in an emergency situation.
Contact any Tektronix Service center for assistance to
get you on your way within 2 minimum of time.

Maintenance Agreements

Severa!l types of maintenance or repair agreements
are availlable. For example; for & fixed fee, a mainte-
nance agreement program provides maintenance and
recatibration on a regular basis. Tekironix, Inc. will rem-
ind you when & product is due for recalibration and per-
form the service within & specified time-frame. Refer to
Options M1 through ME in Section 7 for extended service
and warranty options availabie, Any Service Center can
furnish complete information on costs and types of
fhaintenance programs.

Operstion - 2754/2754P Operators
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Section 7--2754/2754F Operators

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 iocal Tektronix Field Office or representative for
additional information and ordering instructions {uniess
otherwise indicated).

Options are usually factory installed; however, fieid
Kits are available for some options. Contact your local
Tekironix Field Office or representative for information
on field Kits and their instaliation.

Options A1, A2, A3, A4, and A5 (Power Cord
Options)

There are five international power cord options
offered for the spectrum anaiyzer (see Table 7-1), The
physical descriptions of the cord piugs are illustrated in
Figure 7-1. For ordering purposes, refer to the Replace-
able Mechanical Parts list in the Service Manual, Volume
2, for the Tektronix Part Number.

Table 7-1
POWER CORD OPTIONS
Option Description
Al Eurcpean, 220 V/50 Hz (@ 16A
A2 United Kingdom, 240 V/50 Hz @ 13A
A3 Austratian, 240 V/50 Hz, @ 10A
Ad North American, 240 V/60 Hz, @ 15A
AB Swiss, 220 V/50 Hz, @ 10A

T

} ' ///
- ’) - g
%%)/
Al
NORTH AMERICAN EUROPEAN
120V/15A 220V/16A

A2 A3
UK AUSTRALIAN
240V/13A 240V/1DA
FE .
P
- 7,
. ‘/fT V/fﬁ
(/:/ re S F
4
Ad AS
NORTH AMERICAN SWISS
240V/15A 220V/10A
5562.24

Figure 7-1. International power cord options for the spectrum
analyzer.
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Cptions M1, M2, and M3 (Extended Service and
Warranty Options)

There are three extended service and warranty
options offered tor the spectrum analyzer (see Table 7-2)
that go beyond the basic one-year coverage. Contact our
jocal Tektronix Field Office or representative for addi-
tional information {0 satisfy your specific requirements.

Option 01

Option 01 adds an internal preselector and limiter.
Band 1 input signais are routed through & limiter and
low-pass fiiter, The band 1 frequency range becomes 50
kHz to 1.8 GHz. Band 2-5 input signals {1.7 GHz-21
GHz} are routed through the preselector, Table V-3 lists
the specification changes and additions to the standard
instrument electrical characteristics.

Table 7-2

EXTENDED SERVICE
AND WARRANTY OPTIONS

Option

Description

M1

Two routine calibrations tc  published
specifications; one each in years two and
three of warranty coverage, plus two years
remedial service

M2

Four years remedial service

M3

Four routine calibrations to published
specifications; one each in years two,
three, four, and five of product ownership,
plus four vears of remedial service

Table 7-3
CPTION 01 ALTERNATE SPECIFICATIONS

Characteristic Performance Requirement Supplemental Information
- FREQUENCY
Responsse
Coaxial {direct} Input About the mid-
point between
Band and Freg Range two extremes Referenced
to 100 MHz
1 {50 kHz-1.8 GHz) x1.5dB
2 (1.7-5.5 GHz) +2.5¢B =3.5dB
3 (3.0-7.1 GHz) . - x2.5dB +=3.5dB
4 (5‘4__1 8.0 GHZ} =3.5dB +4.5 dB
5 (15.0-21.0 GHz) =5.0dB =8.5dB
AMPLITUDE
Spurious Responses
3rd Order intermoduiation
Products
50 kHz-21 GHz At least ~70 dBc from any two >-100 dBc when signais are
(Bands 1-3} on-screen signals within any fre- separated 100 MHz or more in
quency span preselected bands.,
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Table 7-3 (Continued}

OPTION 01 ALTERNATE SPECIFICATIONS

Options =~ 2754/2754P Operators

Characteristic

Performance Requirement

Suppiementa! Information

AMPLITUDE (Continued)
Harmonic Distortion
50 kHz-1.8 GHz

~6{ dBc or iess

Measured at —40 dBm input level in

{Bancd 1) Minimum Distortion Mode.
1.7-21 GHz Not discernibie Typically =100 dBe
L.O Emission Less than -70-dBm-21 GHz With 0 dB RF Attenuation
INPUT

Maximum Safe Input Leve!
{Attenuator Maximum Rating)

+30 dBm (1 W) continuous, 753 W
peak, puise width 1 us or less with &
maximum duty tfactor of 0.00t
(attenuator Hmit).

DO NOT APPLY DC VOLTAGE TO
THE RF INPUT. (See Optional
Accessories for DC Biock

SENSITIVITY

Equivalent Input Noise in dBm

versus Resolution Bandwidth

Band and Frequency Range | kHz | 10 kMz | 100 kHz® | 300 kHz® Equivalent maximum input noise
with internal preseiection for sach
1 {50 kHz-1.8 GHz) ~119| ~110 —100 -390 resolution bandwidth for frequency
2 (1.7-5.5 GHz) 110! -100 -90 -85 bands 1-5 (50 kMz-21 GHz). the
NARROW Video filter is activated
3 {3.0-7.1 GHz) —108; -8 —89 —84 for resolution bandwidths of 1 kHz
4 {lower pant) (5.4~12.0 GHz) | -85 -85 -75 =70 or less, and the WIDE filter for
4 (upper part) (12.0-18.0| ~80 —80 -70 —65 resolution bandwidths above 1 kHz.
GHz)
5 (15.0-21.0 GHz) —30 —-80 -7¢ -85
PHYSICAL

Weight with standard accessories,

except manuals

55 pounds, maximum

Option 07

Option 07 provides an optional 750 input, rep%aéing
the external mixer capability. Table 7-4 lists the changes

and additions io the standard

instrument electrical

characteristics, These characteristics apply to the 750

Input.

® Option 07 repieces the 100 kHz filter with & 300 kHz fitter,
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Table 7-4

OPTION 07 ALTERNATE SPECIFICATIONS

Characteristic

Pertormance Reguirement

Supplemental information

INPUT
Input impedance of the 750 input
Return Loss
5 MHz~800 MHz

750

17 dB (1.35:1 VSWR)

800 MH2-1000 MHz

13 dB (1.8:1 VSWR) with
=10 dB attenuation

Maximum Input Leve!

With 0 dB Attenuation +75 dBmvV
With 20 dB or More Attenuation +78 dBmV, 100 V,. maximum
{dc + peak)

FREQUENCY
Center Frequency Operating Range

1 MHz-1000 MH:z

tatic Resolution Bandwidth

Within 20% of 300 kHz bandwidth
(6 dB cown)

300 kHz resolution filter replaces the
standard instrument 100 kMz filter,

Frequency Response of the 750
input

5 MM2-1000 MMz

Coaxial Input

= 2,0 dB about the midpoint between
two extremes

Frequency fesponse 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 1o 5 MHz

Typically <3 dB down from the
8 MHz response

AMPLITUDE
Reference Level Range

+78 dBmV to ~75 dBmV

+88 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 —66 dBmV Typicalty =73 dBmV
10 kHz ~58 dBmV Typicaliy ~83 dBmV
300 kHz -41 dBmV Typically —48 dBmV
1 MHz —36 dBmV Typically —43 dBmV
QUTPUT
Calibrator OQutput when in 750 mode
(CAL OUT)
Level +20 dBmV 0.5 dB 100 MHz comb of markers provide

at 100 MHz %10 PPM

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

Cutput impedance

754 nominal
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Options 30 and 31

Option 30 provides the spectrum analyzer installed in
a2 rackmount cabinet. External vibrations, from rack
cooling fans or surrounding egquipment, may lower the
FiM-characteristic. Because of different rack frame types.
this lowering cannot be specified; in a typicai fan-cooled
rack, lowering increases by a factor of twoe.

Option 31 provides the cabling necessary to access
all the front-pane! connectors at 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
g8, measurement capabilities for Digital Microwave
Radio.

Option 52

Option 52 provides a North American 220 V
configuration with the standard power cord. The fuses
are replaced with 2A slow biow,

Options ~ 2754/2754P Qperators
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Appendix A — 2754/2754P Operators

GLOSSARY

The following glossary is presented as an aid 10
better understand the terms as they are used in this
document and with reference to spectrum analyzers.

GENERAL TERMS

Center  Freguency. That frequency  which
corresponds 1o the center of a frequency span,
expressed in henz.

dBe, Decibels referenced to carrier level.

Effective Frequency Range. That range of frequency
over which the instrument performance is specified,
The lower and upper iimits are expressed in hertz,

Frequency Band. A part of effective frequency range
over which the frequency can be adjusted, expressed in
hertz.

Full Span {Maximum Span). A mode o! operation in
which the spectrum analyzer scans an entire freguency
band.

Zero Span, A mode of operation in which the frequency
span is reduced to zero.

Envelope Display. The dispiay produced on a spectrum
analyzer when the resolution bandwidth is greater than
the spacing of the individual frequency components,

BlLine Display. The display produced on a spectrum
analyzer when the resolution bandwidth is less than the
spacing of the signal amplitudes of the individual fre-
guency components,

Line Spectrum. A spectrum composed of signal ampii-
tudes of the discrete frequency components.

Markers. The instrument uses three types of markers:

Waveform Markers. — When the Marker function
is enabled, it provides & movable cursor with
readout of {reguency and amplitude at the marker
position. When the delta marker mode is enabled, &
second marker allows operations and readout
between the two marker positions.

Update Marker. - Marks the current sweep posi-
tion in a digital storage display as the display is
being updated.

vVideo Markers. - Marker signals applied to the
externai VIDEOMARKER input from a Tektronix
1405 Television Sideband Analyzer. The Video

Markers mark frequencies of interest on the televi-
sion signal.

Maximum Safe input Power

WITHOUT DAMAGE. The maximum power appiied
at the input which will not cause degradation of the
instrument characteristics.

‘WITH DAMAGE. The minimum power applied at the
input which will damage the instrument.

Intermodulation Spuricus Response {Intermoduiation
Distortion). An unwanted spectrum analyzer response
resulting from the mixing of the nth order frequencies,
due to non-linear elements of the spectrum anaiyzer,
the resuitant unwanted response being dispiayed.

Baseline Clipper (Intensifier). Increasing the brightness
of the signal relative to the baseline portion of the
dispiay.

FPulse Stretcher. A pulse shaper that produces an out-
pui pulse, whose duration is greater than that of the
input pulse, and whose amplitude is proportional o that
of the peak ampiitude of the input pulse.

Signal identifier. A means to identify the spectrum of
the input signal when spurious responses are possible.

Spectrum Analyzer. An apparatus which is generally
used to dispiay the power distribution of an incoming
signal as a function of frequency.

NOTE

It is useful in analyzing the characteristics
of repetitive electrical waveforms in general,
since repetitively sweeping through the fre-
guency range of interest will display all
components of the signal,

Video Filter. A post detection low-ORpass filter,

Scanning Veloclty. Frequency span divided by sweep
fime and expressed in herntz per second.

FREQUENCY TERMS

Display Frequency. The input frequency as indicated by
the spectrum analyzer and expressed in hertz,

Frequency Span (Dispersion). The magnitude of the

frequency band displayed, expressed in hertz or hertz
per division.

A1
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Frequency Linearlty Error, The error of the reiationship
between the freguency of the input signal and the fre-
quency displayed {expressed as a ratio),

Frequency Dritt. Gradual shift or change in dispiayed
frequency over the specified time due to internal
changes in the specirum analyzer, and expressed in
heriz per second, where other conditions remain con-
stant.

Residual FM {incidental FM). Short term dispiayed fre-
guency instability or jitter due to instability in the spec-
trum analyzer local oscillators, given in terms of peak-

io-peak frequency deviation and expressed in hertz or

percent of the dispiayved freguency.

Impuise Bandwidth. The displayed spectral jevel of an
applied puise divided by its spectral voltage density
tevel assumed to be fat within the pass-band.

Static {Amplifier) Resolution Bandwidth. The specified
bandwidth of the spectrum analyzer's response 1o a cw
signal, if sweep time is kept substantially long.

NOTE

This bandwidth is the frequency separation
of two down points, usually 6 dB, on the
response curve, if it is measured either by
manual scan {true static method) or by
using & very low speed sweep (quasi-static
method).

Shape Factor (Skirt Selectlvity). The ratio of the fre-
guency separation of the two (60 dB/6 dB) down points
on the response curve to the static resoiution
bandwidth.

Zero Plp (Response). An output indicatlon which
corresponds to zero input frequency.

AMPLITUDE TERMS

Deflection Coefficient. The ratic of the input signai
magnitude to the resultant output indication.

NOTE

The ratio may be expressed in terms of
volts {rms) per division, decibels per divi-
sion, watts per division, or any other
specified factor,

Display Reference Level, A designated vertical position
representing a specified input level,

NOTE

The ievel may be expressed in decibels
{e.g., 1 mW), volts, or any other units.

Sensitivity. Measure of a spectrum analyzer's ability to
display minimum leve! signals, at a given IF bandwidth,
display mode, and any other influencing factors, and
expressed in decibels {e.g., 1 MW}

Equivalent Input Nolse Sensitivity. The average levei of
a specirum analyzer's internally generated noise refer-
enced to the input.

Display Flainess. The unwanted variation of the
displayed ampiitude over a specified frequency span,
expressed in decibels,

Relative Dispiay Fiatness. The display flathess meas-
ured relative to the display amplitude at a fixed fre-
quency within the frequency span, expresssed in deci-
bels.

NCTE

Display flatness is closely related to fre-
guency 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 frequency
range, measured at the center frequency, expressORed
in decibels,

Display Law. The mathematical law that defines the
input-output function of the instrument.

NOTE

The following cases apply:

1) Linear — A display in which the scale
divisions are a linear tunction of the input
signal voltage.

2) Square law (power} — A display in
which the scale divisions are a linear func-
tion of the input signal power.

3) Logarithmic - A display in which the
scale divisions are a logarithmic function of
the input signal voltage.

Dynamic Range. The maximum ratio of the levels of
two signals simultaneously present at the input which
can be measured to a specified accuracy.
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Dispiay Dynamic Range. The maximum ratio of the iev-
els 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 leve! where the
scaie linearity error is below that specified.

Spurious Response. A response of a spectrum
analyzer wherein 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 funda-
mental or harmonic of the power line frequency.

Neoise Sidebands. Undesired response caused by noise
internal 1o 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 impsdance at the desired input
terminal.

NOTE

Usually expressed in terms of vswr, return
toss, or other related terms for low
impedance devices and resistance- capaci-
tance parameters for high impedance dev-
ices.

DIGITAL STORAGE TERMS

Digltaily Stored Display. A display mathod whereby the
displayed function is held in a digitat memory. The
display is generated by reading the data out of memory.

Digitally Averaged Display. A display of the average
value of digitized data computed by combining serial
samples in a defined manner,

Multiple Display Memory, A digitally stored display hav-
ing multiple memory sections which can be displayed
separately or simultanesously.

Clear (Erase). Presets memory to a prescribed state, -

usually that denoting zera.

Save. A function which iphibits storage update, saving
existing data in a section of & muitiple memory {e.g.,
Save A).

View (Display). Enables viewing of contents of thse

Giossary — 2754/2754P Operators

chosen memory ssction {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 display mode
which, at gach frequency address, compares the incom-
ing signal level to the stored level and retains the
greater. In this mods, the display indicates the peak
ievel at each frequency after several successive
sweeps.

Scan Address. A number representing each horizontal
data position increment on a directed beam type
display. An address in & memory is associated with
gach scan address,

Voiatile/Non-volatile Storage. A volatile storage system
is one where any total loss of power to the system wili
result in a loss of stored information. Non-volatile
memory is not subject to the instrument power supply
for its storage.
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Tektironix.

8d 10 Excelenos

Date: 6-01-88
Product: See list

Change Reference: M66071
Manua! Part No: See list

MANUAL CHANGE INFORMATION

Eff/SN B010100
Product Group: 26

INSTRUMENT

494 A/AP Operators
485/P Operators
27583P Operators
2754/P Operators
2756P Operators

492B/BP Operators
2755A0/AP  Operators

494 A/AP Service 1

485/P Service 1
2753P Service 1
2754/P Service 1
2756P Service 1

4828/8P Service 1
2755AP  Service 1

ADD:

OPTION 43

Option 43 provides a reduced graticule ray tube. This option also enables the main display readout characters

PART NO.

070-5557-01
070-5082-00
070-8305-00
070-6096-00
070-8317-00
070-8562-01
070-6031-01

070-8560-00
070-5084-00
070-8306-00
070-6097-00
070-6318-00
070-5585-01
070-6032-01

to be positioned ouiside the graticule area.

Paps 1 of 1
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with laiest electronic developments
by adding circuit and component improvements to our instruments as socon as they
are developed and tested.

Sometimes, due to printing and shipping reguirements, we can't get these
changes immediately into printed manuais. Hence, your manual may contain new
change information on following pages.

A single change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
dupiication may occur. |f no such change pages appear following this pagse, your
manual is correct as printed.
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TekironiX. MANUAL CHANGE INFORMATION

ed 1o Exceliencs
Date: May 11, 1990 Change Reference: C1/188 Revised Effective SN: B030502
Product: 2754P Manual Part No: 070-6096-00 Product Group: 2E

This directly replaces C1/188

2754P Spectrum Analyzer with Preselector

The information in this insert covers the new preselector and input limiter standard feature of the 2754F and com-
pletely replaces ali Option 01 information.

Throughout this material where information is duplicated from the standard text, the changes are highiighted.
Bullets {- « -} are usad whers information has been deisted becauss it no longer applies.

Section 1
Thete are no changes.

Section 2

The iollowing specifications are changes to the tables in Section 2. Any specification not addressed here remains the
same. Specification changes not related to the preselector have been included 1o reflect improved instrument perorm-

ance.
Characieristic Perflermance Requirement Supplemental Information
Frequency Felated
Center/Marker Freguency 10 kHz to 21 GHz

Tuned by the CENTER/MARKER FREQUENCY
control or the DATA ENTRYkeypad.

Reference Frequency
Error

Accuracy During Warm- Within +1 x 10*
up at +25°C 30 min-
utes after power up

Temperature Within £1.5 x 10°% over the operating
Sensitivity temperature range, referenced to +25°C
Noise Sidebands £~73dBe Measured at an offset of 30 x resojution

bandwidth

Frequency Span/Div

With Multiband Mode In bands 2 through 5, START/STOP permits
entry of a start frequency In one band and the
stop frequency in another band.

Maximum range Is 1.7 GHz to 21 GHz.

Page 1 0of 10



2754P 5-11-80 Chg Ref: C1/188 Rev
Charactaristic Performance Requirement Supplemental Information
Frequency Span/Div Start and Stop frequencies are limited to a

Wwith Multiband Mode singie band In Band 1.

The FREG RANGE readout displays
MULTIBD when In the Muitliband mode.

Maximum Span/Div With SPAN/DIV! With DATA ENTRY
Control Keypad
Band 1 (0-1.8 GHz) 100 MHz 170 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) 1 GHz 1.2 GHz
Band 5 (15-21 GHz) 500 MHz 590 MHz

In addition, MAX SPAN sweeps across an entire
band and ZERO SPAN provides a 0 Hz display.
With ZERO SPAN, the horizontal axis is
calibrated In time/div Instead of frequency/div.

Freguency Response

‘Band and Freq Rangs About the mid-
point between Referenced
wo extremes to 100 MHz
1 (10 kHz-1.8 GHz) +2.0dB +3,0 dB :
2 {1.7-5.5 GHz) +3.0dB +4.0 dB At
3{3.0-7.1 GHz) +3.0dB +4,0 dB
4 15.4-18 GHz) +4.0 dB +5.0dB
5 {15-21 GHz) +5.5 dB +7.0d8

iF Frequency, LO Range,

ang Harmonic Number {N}
1stiF | LO Range

Band and Freg Range (MHz) | (MHz) (N}
1 (0-1.8 GHz) 2072 | 2072-3872 o
2 (1.7-5.5 GHz) 829 2528-8329 i-
3(3.0-7.1 GHMz) B28 2171-8271 1+
4 (5.4-18 GHz) B29 2072-6278 3~
5 (15-21 GHz) 2072 | 4309-6309 3+
Amplitude Related
Reference Levet Top of the graticule
Range From —117 dBm to +50 dBm; +50 dBm includes
20 dB of IFgain reduction (+30 dBm is the
Log Mode maximum safe input).
{(With © Reference
Level ofiset) Alternate reference levels are:

» dBV {~130 dBV 10+137 dBV}
+ dBmV (-70 dBmV to +87 dBmV)
« gBuV (~10 dBuV to +157 dBuV?}

Page 2 of 10



2754P , 5-11-890 Chg Ref: C1/18B8 Hev

Characteristic Parformance Requirement Supplemental information
Reference Lave! Dependent on the following characteristics:
Range « RF Attenuation Accuracy
Accuracy + IF Gain Accuracy

+ Resolution Bandwidth -
+ Freguency Response

« Display Mode

« Calibrator Accuracy

« Frequency Band

+ <blue-SHIFT> CAL routine reduces error
between resclution bandwidths at =20 dBm REF
LEVEL. Other REF LEVELs may have larger
erors,

» Temperature variation {£0.15 dB/°C maximum}

The input RF attenuator steps 10 dB for
referencr levei changes above -30 dBm
(—20 dBm when MIN NOISE is active) unless
the MIN RF ATTEN setling is greater than
zero.

The IF gain increases 10 dB for each 10 dB
reference level change below 30 dBm

{—20 dBm when MIN NOISE is active)

IF Gain
: Range 87 dB of gain increase, 20 dB of gain decrease
(MIN NOISE mode), in 10 dB and 1 dB steps

4 Decade Transitions
o —29 to ~30 ¢Bm 0.75 ¢B or less Maximum 1 ¢B cumulative errer over 10 dB
~38 to 40 dBm
—49 to -50 dBm
~58 10 —60 dBm

i s

Maximum Devization over =2 dB
the 107 dB Range

[E—

Gain Variation Between Measurement conditions:
: Resolution Bandwidths * Measured at ~-20 dBm
i » MIN DISTORTION mode
: With respect 1o the 0.4 dB » After CAL routine @ ambient temperature

3 MHz Filter

:
; Between Any Two <0.8 dB
: Filters -

Differential Amplitude

Measurement

’ Range Maximum range of 57.75 dB dependent on
Referencs Levei when AA mode is activated

H Accuracy Ditference Steps | Error ;

, 0.25dB 2 0.15 dB .
2dB 8 0.4 dB
10 dB 40 1.0 dB

; 20dB o BOto | 2.0dB B
o 57.75dB 231
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2754p 5-11-90 Chg Ret: €1/188 Rev

Characteristic Performance Reguirement Suppismental Information
Spurious Responses No input signal, 0 dB RF Attenuation and
fundamental mixing Bands 1-3. Input
Residual~85 dBm or {ess terminated in 50 ().
3rd Order Intermodulation ~70 dBc or less From any two on-screen signals within any
Products frequency span in MIN DISTORTION mode,
Harmonic Distortion Measured at —40 ¢Bm input level in MIN
10 kHz to 21 GHz —50 dBe or less DISTORTICON mode
LC Emissions Less than -70 dBmto 21 GHz With 0 dB RF Attenuation
Sensitivity Equivalent maximum input noise for each
resoiution bandwidth
Frequency Range 1 kHz 10 kHz 100 kHz 300 kHz® 1 MHz 3 MHz
70 kHz-1.8 GHz ~110 ~100 ~80 .13 - -80 -75 | Measured at 20°C with:
1.7 GHz-7.1 GHz 108 -8 88 -23 78 -73 [+ 0 dB attenuation (Min Atten 0 dB)
5.4 GHz-12 GHz -84 B4 -74 -68 -64 -55 |- Narrow Video Fliter on
12 GHz-18 GHz ~88 -78 -89 -84 -58 -54 |« Vertical Display 2 dB/div
15 GHz-21 GHz -8 -78 -85 -63  -38 -53 |- Digltal Storage on
» Max Hoeld off
2 Opt 07 replaces the 100 KHz filter |- Paak/Average in Average
with 2 300 kHz filter, + 1 sec Time/Div
« Zero Span
« input terminated In
500

Input Signal

RF INPUT
VSWR With 0 dB RF Measured within 3 MHz of the center of the
Attenuation preselector on Bands 2, 3, 4, and §
10 kHz-6 GHz Typically 1.9:1
6-18 GHz Typically 2.3:1
18-2% GHz Typically 3.0:1
Maximum Sale Inpu +30 dBm (1 W} continuous, 75 W peak
Attenuator Maximum « Pulse Width = 1 uS or less
Rating - Maximum duty factor 010.001 {attenuator
limlt)
DO NOT APPLY DC VOLTAGE TO THE RF
INPUT,
1 dB Compression Point 0 RF Attenustion
(Minimum)
MIN DISTortion -23 dBm
Mode
MIN NOISE Mode ~13 dBm
HORIZ|TRIG
Trigger input Voliage
Range
Minimum 21.0 V peak from 15 Hz 10 500 kHz |[Typically 1.5 V peak al 1.0 MHz

Fage 4 of 1C
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2754pP

5-11-90

Chg Ref: C1/188 Rav

Characteristic

Performance Requirement

Supplemental Information

Qutput Signal
st LO and 2nd LO Provide access to the oulput of the respective
QUTPUTs local oscillators, -
THESE PORTS MUST BE TERMINATED IN :
50 Q AT ALL TIMES
1st LO OUTPUT Power <+6.0 dBm
2nd LO QUTPUT Power ~12 dBm, +5 dBm
General -

MKR/Time Accuracy {in
Zero Span mode)

Marker time avallable only In zero span

Single Marker =10%
AMarker +5%
Triggering
EXTERNAL Trigger 1.0 V peak, minimurm . EXTERNAL is ac-coupled (15 Hz-500 kHz).
Input Level ; Maximum external trigger input is 50 V

{(dc + peak ac)

Video Bandwidth

WIDE NARROW
Resolution Video Video
Bandwidth Filter Filier

1 &3 MHz 30 kHz 3 kHz -
100 KHz 3 kMz 300 Hz :
10 kHz 300 Mz 30 Hz

1 kHz 30 M2 3Hz

Pulse Stretcher Fall

30 uS/division typical

Time
Power
Line Frequency Range 47 Hz to 440 Hz — operation over 63 Hz
exceads protective grounding conductor
leakage current of 3.5 mA.
A redundant protective grounding means is
sassentlal to prevent against electric shock
Line Fuse
115 V Nominal 4 A
230 V Neminal 2 A Medium-Blow
Leakage Current
47-63 Hz 3.5 mA maximum with the EMI filter at 250 V,
60.Hz
else 5 mA maximum
Physical
Weight 60 pounds (27 kg) including cover and standard
accessories, except manuals
Dimensions 7.0 x 17.0 x 25.0 inches

{(17.78 x 43.18 x 63.5cm)
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5-11-90 Chg Ref; C1/188 Rev

Section 3

There are no changes.

Section 4

Page 4-B

14

<SHIFT> IDENT — This pushbution sequence separates real signals from spurious responses » = «. The
pushbutton causes every other trace to be displaced vertically. The 1st and 2nd local oscillator irequencies
shift so that real, or true, signals are not displaced herizontally on alternate sweeps {1/2 division), while
spurious signals can be shifted to more than 100 MHz or evern off screen. The FREQ SPANDIV must be
50 kHz or less before the identify mode can be used.

Page 4-15

56

MIN NOISEMIN DISTortion

MIN NOISE (pushbutton fit) — In this made, the noise level is reduced by changing the RF attenuation and IF
gain used for & particular reference ievel. Both are reduced 10 dB so noise generated in the [F stages is
decreased: however, intermodutation distortion products will increase. RF atienuation must be at least 10 dB
for this contral to have any effect. This is the usual operating mode.

MIN DISTortion {pushbutton not lit} — In this mode, intermodulation distortion products are minimized. « « «

Page 4-16

57  MANUAL PEAK (PEAKING) - This control peaks the internal preselecior fracking, + <+ The conirol is used to
peak signal response. '

58  <SHIFT> PEAK MENU - This pushbution sequence calls up a menu that lists the available methods to adjust
the preselector tracking. The MANUAL PEAK control can be selected, peaking code can be stored in memory,
and then used in the selected band: a number of §to 1023 can be run that replaces the stored peak vaiue
for a particular band. The peak code consists of numbers at 500 MHz intervals.

Page 4-23

96  AFINPUT 500 — This 50 £ coaxial input connector is for RF signals 10 21 GHz. If the input signal has a de

compenent, use a blocking capaciler in line with the signal.

CAUTICN

The maximum rating of the RF attenuator is +30 dBm (1 W aver-
age, 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. I MIN NOISE is
activated and the RE ATTEN is 60 dB, the +30 dBm rating wiil be
exceeded i the signal level is increased a fuli-screen dispiay.
Under these conditions the input leve! will be +40 dBm. Reduce the
tevel of high-powered signals with external attenuators. Input
signais to the mixer must not contain any dc component. Refer1o
Signal Application in Section 6.
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87 CAL OQUT (Calibrator output) — This connector is the source of a calibrated —20 dBm, £0.3 dB), 100 MHz
signal and a comb of frequency markers 100 MMz apart. This 100 MHz source is the instrument relerence
irequency. In Option 07 instruments using 50 {2 input, the signal is the same as the standard instrument, and
using the 7582 input, the signal is +20 dBmV, £0.6 dB.

Page 4-25
107 - .. completely removed
Section 5

Page 5-2 (ieft column, first paragraph)

The spectrum analyzer operating functions and modes will initialize o the foliowing power-up states,

REF LEVEL 0 DBM
CENTER FREQUENCY 900 MHZ
MARKER FREQUENCY 0 MHZ
SPAN/DIV MAXimum
VERT DISPLAY 10 DB/

RF ATTENUATION 20 DB

FREQ RANGE Cio1.B
RESOLUTION BANDWIDTH 3 MHZ
TRIGGERING FREE RUN
AUTO RES On

DIGITAL STORAGE VIEWANIEWR On
MIN NOISE On

All other pushbuttons _ Inactive or Off

{right column, second and third paragraphs)

To see the results atter the spectrum analyzer has completed a calibration routine, press the <SHIFT> 1 sequence.
A message will appear on screen that shows the correction factors used by the spectrum analyzer io center the resolution
bandwidth filters 10 produce a calibrated center fraquency. It also shows the correction that was required 1o bring the
amplitude leve! within 0.4 dB of the 3 MHz fiter amplitude,

Press the <SHIFT> CAL sequence to start the calibration routinge. Prompt messages on the screen will guide you
through setting the four front-panel adjustments of verticzl and horizontal POSITION and AMPL and LOG CAL. This sets
the absolute reference level for the 3 MHz resolution bandwidth fiter. An automatic calibration is then done, which
measures and corrects for absoiute frequency and amplitude (relative to 3 MHz) errors of the fillers. This takes approxi-
mately 60 seconds. #f a message appears on the screen, refer to Error Message Readout earlier in this section. The
correction factors are heid in memory. Press FINE to continue calibration as instructed or either SHIFT pushbution 1o exit
the routine,

Page 5-3
Preliminary Preparation

Periorm the procedure described under Preparation for Use, then allow the instrument to warm up for at least 30
minutes before proceeding with this check,
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Page 5-5

RESOLUTION BANDWIDTH — As this control is rotated from a fully counterciockwise position, the resolution
bandwidth changes in decade steps from t kHz to 1 MHz and 3 MHz.

Page 5-7

REPEAK/PEAK Menu — This dual-function pushbution selects Repeak or when <SHIFT> is pushed, PEAK MENU.

if the spectrum a;nalyzer is operating in the preselector bands {1.7-27 GHz) the preselector initiates a peaking routine
on any signal within the center two divisions of the screen. - - - The peak code consists of numbers at 500 MHz intervals.
The algorithm will peak the presetector funing for this center frequency setting, then store this peak setting in battery-
operated memory. K a signal is not on screen, the algorithm will revert to the code that was previously stored in memory,
or, if there is no settings, 1o the mid point of the peaking range, After 2 setting jor a band has been stored, you can switch

between preselector bands with the assurance that the preselector is peaked well enough to track the oscillator and
provide reasonabie sensitivity,

Page 5-8 {right column, step (h))
(h) Press <SHIFT> dB BW, and enter 10 with the DATA ENTRY pushbutions. Press BANDWIDTH and observe that
the Delta MKRs have moved down 10 dB trom the 1op of the signal. Delta frequency is a jittle over 1 MHz wide, » - »

Page 5-10 (lefi column, step 2}

et
2. Check Gain Variation Between Resclution Bandwidths :

(less than 0.4 dB with respect to the 3 MHz filter anc less than 0.8 dB between any two filters)

2. Calibrate the Center/Marker Frequency and Relerence Level « + + as described earlier in this section,

t. Setthe FREQUENCY readout to 100 MHz by pressing <SHIFT> FREQ 1 0 0 MHz with the DATA ENTRY
pushbuttons. Set the FREQUENCY SPAN/DIV centrol 1o 500 kHz, the RESOLUTION BANDWIDTH to 3 MHz, the
REFERENCE LEVEL control 1o ~20 ¢Bm, and TIME/DIV 1o AUTG + » -,

¢. Apply 100 MHz markers from the CAL OUT connector to the RF INPUT. Set the Veniical Dispiay factorto 1 aB/
DIV by <SHIFT> dB/DIV 1 dB .« » -,

d. Adjust the AMPL CAL control for a 100 MHz signal 7 divisions high.

e. Activate SAVE A. This is the reference for checking the other filters,

1. Change the RESOLUTION BANDWIDTH control to 1 MHz and SPAN/DIV to 100 kHz.

g. Check the amplitude of the 100 MHz signal. It should be within 0.4 dB of the 3 MHz reference established in pan

h. Setthe RESOLUTION BANDWIDTH control to each of the remaining positions and the FREQ SPAN/DIV readout
for a readabie dispiay. The amplitude accuracy and frequency can now be checked with respect 10 the 3 MMz reference
and between any two fiters. Reference leve! error should not exceed 0.4 dB from the reference and 0.8 dB between any

filier,

i. Turn SAVE A off and perform the front-panel calibration procedure by pressing <SHIFT> CAL.
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Page 5-10  (right column, step 3.d)

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 0.4 divisicn.

{right column, step 4)

4. Check Resolution Bandwidth and Shape Factor

{bandwidth is within 20% of the selected 3 MHz to 1 kHz range, in decade steps; shaps factor is 7.5:1 or less)

& With the Calibrator output zpplied 1o the RF INPUT and the FREQUENCY readout at 100 MHz, set the REFER-
ENCE LEVEL control 10 --20 dBm, the FREQ SPAN/DIV control 10 1 MHz, RESOLUTION BANDWIDTH to 3 MHz, TIME/
DIV e AUTO, VERTICAL DISPLAY o 2 dB/div, and activate MIN NOISE.

b. Measure the & dB down bandwidth (see Figure 8-5A). Bandwidth should equal 3 MHz, +600 kHz.

c. Change VERTICAL DISPLAY 1o 10 dB/div and measure the 60 dB down bandwidth {see Figure 5-5B),

¢. Caleulate the shape factor as the ratio of 860 dB/~6 dB bandwidths {see Figure 5-5). Shape tactor should equal
7.5:1 or less, '

g. Change the RESOLUTION BANDWIDTH setting to 1 MHz and the FREQ SPAN/DIV 1o 500 kHz.
{. Check the resoclution bandwidth and shape {actor of the 1 MHz fiter by repeating the above process.

h. Hepeat the process 1o check the resolution bandwidth anc shape factor for the 100 kHz, 10 kHz, and 1 kHz filers,
Shape factor should equal 7.5:1 for all.

Page 5-12 Table 5-1

SENSITIVITY
Equivalent Input Noise (dBm) Versus Resolution Bandwidih
Frequency 3 MHz 1 MHz 300 kMz 100 kHz® 10 kHz 1 kHz
5¢ kHz to 1.8 GHz ~75 -80 -85 ~80 ~100 ~110
1.7 GHz 10 7.1 GHz ~73 ~78 ~83 -8 -88 ~108
5.4 GHz to 12 GHz -58 ~54 —£9 ~74 -84 -84
12 GHz 10 18.0 GHz ~54 ~58 -64 -69 -78 -88
15.0 GHz to 21.0 GHz -53 -58 -£3 -56B ~78 -88

& Option 07 replaces the 100 kKHz filter with a 300 KHz filter.

{ieft column, step B)

a Remove the calibrator signal from the RF INPUT. Set VERTICAL DISPLAY to 2 dB/DIV, REF LEVEL readout o
-75 dBm, FREQ SPAN/DIV readout to MAX, the RESOLUTION BANDWIDTH control to 3 MHz, and the TIME/DIV
control to 1 second. Adjust the PEAK/AVERAGE cursor so it is off the top of the screen and activate the NARROW
VIDEQ FILTER.

b. Activaie TUNE MKR and adjust the CENTER/MARKER FREQUENCY controi 1o tune the marker o the
highest point on the noise floor, Activate ZERO SPAN and check that the average noise is less than full screen.
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¢. Change the REFERENCE LEVEL control to ~80 dBm - « - and the RESOLUTION BANDWIDTH control to 1 MHz.
d. Check that the average of the noise floor Is less than full screen.

e. Change the REFERENCE LEVEL control to =80 dBm » - - and the BESOLUTION BANDWIDTH control 1o
100 kHz.

f. Check that the average noise level for the 100 kHz resolution bandwidth is less than full screen.

g. Continue checking the sensitivity for each RESOLUTION BANDWIDTH as listed in Table 5-1.

{lett column, step 7.c.)

¢. Decrease the FREQUENCY SPAN/DIV 1o 50 kHz and RESOLUTION BANDWIDTH setting to 100 kHz. Keep
the 100 MHz calibratar signat centered on the screen with the CENTER/MARKER FREQUENCY control.

Section 8

Page 6-2 (ieh column, second paragraph)

+ + « completely removed

Page 6-4 {leh column, first paragraph under Using the Signal Identifier)

-« - completely removed

Page 6-5 {left column}
Using Time Domain Operation

When the FREQ SPAN/DIV is zero, the spectrum anzalyzer{unctions as & tunabie receiver 1o display time domain
characteristics within the selected resolution bandwidth. Characteristics ke modulation pattern and pulse repetition rates
can now be analyzed with TIME/DIV selections. Resolution bandwidth is usually maximum (3 MHz) for time domain
analysis of the signal.

Section 7

Pages 7-2and 7-3  Option 01

+» » completely removed
Appendix A

There are no changes
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