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Chapter 1

This chapler describes the 8568A Spectrum Analyzer's general performance characteristics, hardware, and the in-

itial turn on procedure.

Frequency

Range:
Resolution:

Specitral Purity:

Accuracy:

Amplitude

Range:
Scaling:
Accuracy:

Performance Summary

100 Hz to 1500 MHz

10 Hz to 3 MHz bandwidths in 1,3,10 sequence

noise sidebands >80 dB below peak of CW signal 300 Hz offset in 10 Mz resolution
bandwidth.

internal frequency standard aging <1 x 107 parts/day (2 x 107tyear) of calibration; center
frequency =+ {2% of frequency span + frequency standard error x center frequency -+
10 Mz}

-137 dBm to + 30 dBm

dBm, dBmV, dBuV with 10,5,2 or 1 dB per division; or linear voliage scale
+ 3.0 dB with 90 dB displayed range

)escription

The 8568A Spectrum Analyzer consists of an 85662A Display Section and an 856804 RF Section.

Accessories supplied Qty. HP Part No.
Interconnection cable 1 B85662-60071
Interconnection cable 1 85662-60069
Information card 1 7120-6781
Information card 1 7120-6782
Operating and Service Manual 1 08568-90001
8568A Spectrum

Analyzer Operation 1 8568-90002
B568A Specirum

Analyzer Remote Operation 1 (08568-90003
Power cords 2 See Operating

11

and Service Manual



GENERAL
INFORMATION

HP 8568A Spectrum Analyzer

The following options are available:

758 input impedance, 100 Hz to 1500 MHz, input Option 001
400 Hz power line frequency operation Option 400

Front handie kits (one for each section) Option 907

CAUTION

Prior to connecting the line power cords, make sure the proper line voliage and line fuse have been
selected for both the RF and Display sections of the analyzer. For complete information on power cords,
voltage and fuse selection, see 8568A Operaling and Service Manual, section |1,

Connect interconnection cables as shown:

Rear Pane! Connections

1.2



GENERAL
INFORMATION

LINE ON and STANDBY

Aftar making the AC power iine connections the STANDBY lights of both Display and RF analyzer sections shoutd be
on. As long as the instrument is operating (LINE ON) or the STANDRBY lights are on (LINE STANDBY), the accuracy
specitications of the internal frequency standard will be met. After a cold start up, such as on-receipt operation, the
analyzer requires 24 hours to stabilize.

Upon LINE ON, the instrument will perform an automatic internal instrument check, designated by
the red INSTR CHECK lights, The HP-18 address will appear in the CRT display. If one or both lights re-
main on ¢r the HP-IB address fails to appear after several seconds, refer to the Operating and Service
Manual, section L.

Manual Calibrator Signal Adjustment

In order to meet specified frequency and amplitude accuracy, this calibration procedure should be used periodicalty
along with the error correction routine below

1. With LINE power ON, press (&) .
2. Connect CAL OUTPUT to SIGNAL INPUT 2.

3. Press ﬁmt zs; 3
EaDk
ZoCl

m@@@@ :
4. Adjust AMPTD CAL for MKR ampiitude of — 16.00 dBm.

5. Press | " @ r;“\
[ﬁ]@ F E“ Of Press [wou) @

we | D -
scalELoa @ 1) [¥] U

6. Maximize response with FREQ ZERQO adjustment.

w

Of Press [ Es}

"’

"

Error Correction Routine

A 1% minute internal error correction routine minimizes errors due to changes in {F gain, resolution bandwigth, input
attenuator or scale changes. To stari the routine press KEY FUNCTION [ i

A readout “CORR ‘D* wili appear in the CRT dispiay upon completion of this routine,

1f the message “'Adjust FREQ ZERG and AMPTD CAL" ap?ears in the display, repeat the manual calibration before
running the error correction routine again,

Chapter 12 KEY FUNCTION discusses the details of this error correction routine.

1.3
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GENERAL
INFORMATION

Signal Inputs

FREQ ZEHD/____.——-——-—'_—
@ ‘

Signal Input and Calibration Controls

Either of the RF signal inputs can be selected:
INPUT 1: 100 Hz to 1500 MHz, dc coupled, BNC fused 504,
INPUT 2: 100 kHz 10 1500 MHz, ac coupled, Type N 500
Isolation between inputs is >80 dB. )

CAUTION
‘Excessive signal INPUT power will damage the input BF aitenuator and the input mixer. The spectirum
analyzer tolal input power musi not exceed the values listed:

INPUT Maximum de Maximum RF
1 + O volts +30dBm
{1 watt)
2 + 50 volls + 30 dBm
(1 watt)

Probe Power

The probe power jack supplies power for high impedance 1:1 active probes. such as the HP 1121A 500 MHz AC
Probe; and 508 preamplifiers such as the HP 10855A preampiifier. The voitage outputs are + 15V, and.-fz‘ﬁ\/ with a
maximum current of 150 mA,

CAUTION
Active probes or amplifiers should not be used on RF Inpui 1, the de coupled input, unless their output is
specified ac only.

1.4



GENERAL
INFORMATION

Front Panel Overview

N
on
SN
.
CONTROL GROUPS

SIGNAL INPUT: 100 Hz to 1500 MHz

DATAIFUNCTION: Fundamenial analyzer control

CAL OUTPUT: Calibration signal

CRT DISPLAY: Signal response and analyzer seitings

TRACE: Controt of signal response display

MARKER: Movable bright dot markers for direct frequency and amplitude readout

COUPLED FUNCTION: Maintenance of absoclute amplitude and frequency calibration by automatically selecting

ceriain analyzer control settings

SWEEP and TRIGGER: . Selects amplitude scale and trace update trigger

SCALE: Seiects jogarithmic or linear amplitude scale.

REFERENCE LINE: Measurement and display aids

INSTRUMENT STATE: Local, remote and preset control settings saving and recalling control seltings

KEY FUNCTYION: Access o special functions

LINE ON/STANDBY Powers instrument and performs instrument check

HP.IB CONNECTOR; f'\m/

AUXILIARY OUTPUTS  Rear panel output connectors for full HP-1B and xyz capability

INFORMATION CARDS:

Describes the function of each front panel control and [« | functions; indexes all the
HP-1B programming codes; outlines the calibration procedure.

1.5



-GENERAL
INFORMATION

Spray

The analyzer's CRT display presents the signal response trace and all pertinent measurement data. The active func-
tion area names the function under DATA control and shows the function values as they are changed. All the informa-
tion necessary to scale and reference the graticule is provided.

Active function readout: MARKER
function under current frequency
User display DATA control amplitude
annotation /
YOUR MESSAGE DN THIS LINE... MKR 112,170 MH
Reference REF .0 dBm AfTEN 18 4B Z1.90 dBm
level 1T TS R S
10 48/
Amplitude TRACE A
scale
4 - TRACEB
S Internally
1 |—generated
graticule
Center g . A
ffequency o8 Lo it i"‘ _- = - 2 185 Frequency
SPAN 9.74 MMz

CENTER 115,22 MHx

RES BW 100 kM2 VBW 30 WHz SWP 32 meac
Resolution Video Sweeptime
bandwidth bandwidth

1.8



Display Outputs

GENERAL
INFORMATION

Display outputs allow all the CRT information to be displayed on an auxiliary CRT dispiay such as the HP 1310A Large

Screen Display.

Display Outputs

Outpet

Qto+1V

intensity: -1 V blank, 0 ic 1 V intensity modulation

Recorder Outputs

The recorder outputs aliow the x-y piot of trace data with x-y plotters using positive penlift coils or TTL penlift input.

The front panel keys enabile ouiputs for the calibration of x-y plotter reference points:

RECORDER RECORDER Qutputs
A i when keys or HP-IB
Recorder P commands are enabled
Outpuis
l] Q Lower Upper
Left Right
A voltage proportional 1o the horizontal sweep of
SWEEP the CRT trace that ranges from 0 V for the left edge ov 10V
and to + 10V for the right edge, left right
VIDEO Detected video output (before A-D conversion) pro-
porticnal to vertical deflection of the CRT frace. oV +1V
Qutput increases 100 mvidiviromOto 1 V. lower upper
PENLIFT A blanking output, 15 V, occurs during CRT
retrace; otherwise output is low at G V (pen down), +15V +15V

HP:IB Input Output Connector

The Hewlett Packard Interface Bus aliows remote operation of the anaiyzer as well as input and cutput of measure-
ment data. See 8568A Spectrum Analyzer Remote Operation, HP part number 08568-90003.

1.7
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Chapter 2
1Tl START

This chapter is intendad to provide you with an overview of the use and capability of the Hewlett Packard 8568A Spec-
trum Analyzer. The chapters following provide the details on each aspect of operation.

Front Panel Concept

The front panel keys provide convenient control over functions such as center frequency, frequency span, reference
level, resolution bandwidth, and sweep time. Any function can be selected by pressing its key and then changed by us-
ing the DATA control knob, step keys or numberfunits keyboard. For example, 1o specify center frequency

pi’SSSS l FREGUEHCY "

then change the value, as read cut on the GRT, with arry or alf of the DATA controls:
Continuous coarse and fine tune
E{};({,\E Change in steps

:::E Set the value exactly
L1

The analyzer's CRT display presents the signal response trace and all pertinent measurement data.

DATA Controls

The front pane! controls are divided into functional groups. Most measurements can be made from the FUNC-
TION/DATA control group. However, the other groups add to the measurement efficiency, convenience and capability.

hp FEF D uBn ATTEN 18 dB

10 48 |

The FUNCTION and DATA contfrols can
be used to measure the frequency and

amplitude of a signal such as the one

shown,

CENTER %09,3 MHx SPAM 50.08 MHa
RES BW I MM VEY 388 kHi = 30 mesc

By FEF_.3 d8m  ATTEN 1B dB

18 &8

First, move the signal to the center of the

P

display with @ :

The readout gives the signal frequency.
{The DATA step keys or numberfunits

keys could also have been used. - CENTER 5000 M4 @ vie R o N 5.0 e

2.1



For better frequency resolution narrow the
freque ith " sregshey rwj‘ :\‘
quency span with [_w ;Sb (‘i\/) )

Now bring the signal peak to the

reference level with m({}é and
L

O

The reference level readout is the signal’s

power level,

f’P’ REF .0 dBm
18 <B/ .

Starting From Full

GETTING
STARTED

ATTEN 18 dB

CSPARE L

18 poweE T TETTT

SPAN 12.0 Mz

CENTER 500.0 M

2
RES BW 100 kHz

YBW 30 hkHz

SWE 30 mesc

hﬂ REF -20.6 d8m

=T T SR (T o

ATTEN 18 48

rEE| eV

2ol 54

N i

A

A
1
AR
U
S
f

SPAN 0.0 MHz

CENTER S50C.1 M-z

RES BW 100 kHz

Span

YBW 30 Rz

SNP 30 msec

A convenient place to start a new measurement is with a full 1500 MHz frequency span. A single key, [#%] presets
all the analyzer functions to give you a 0 Hz to 1500 MHz dispiay with a 0 dBm reference level.

For example, after measurements in a

narrow frequency span. . .

RES

2.2

235.00 MHx

W 18 kHzx

VBW 18 kHz

SHE* 30 masc

N



GETTING
STARTED

hp FEE .0 d8n ATTEN 18 d¢B

10 disr

) allows you to view the entire 1500
MHz span for selection of the next signal
1o investigate.
START O HE . - srﬁw'xséa e
RES BW 3 MHz VEN 1 MHz SWP AC meec

gnal Freguency and

Signal frequencies and amplitudes, as well as differences, can be read out directly with the MARKER and DATA
conirols, without changing center frequency or reference level.

MR 33.0 MHz
'fw REF ~2.0 dBm ATTEN 19 df ~5.20 dBw

16 dBs [ n . SO

Activate the marker with MARKER [sme] |
Use the DATA knab . to position the
marker. The amplitude and freguency are
read out continuously.

CENTER 55 MH2z CSPAN 188 Mx
FES #W 1 Mz YBW 320 ®Hx SWFP 30 meso

. MCR A 21.0 MHz
h,tl' REF -2.0 diim A:FTEN i@ dP —22 .40 a8

To measure the differences between this

signal and any other on the display, press
[»] and use o move the second
marker. The amplitude and frequency dif-
ierences are read out continuously,

CENTER %% MHz SPAM 128 Mz
RS BW 1 My VBN 308 hHz W 38 meee

2.3



GETTING
STARTED

Unless you specifically override the analyzer's COUPLED FUNCTION state, the analyzer will maintain absolute N
amplitude and frequency calibration during your measurements. Changes of frequency span automatically call for
resolution bandwidths, video bandwidths and sweep times that keep the amplitude calibrated while maximizing the
trace sweep rate. You can take manual control over any of these functions with the COUPLED FUNCTION and DATA
controls.

For exampile, for higher signal resolving capabillity the analyzer’s resolution bandwidth can be narrowed using the
COUPLED FUNCTION (%,

hp EF B oBw  ATTEN 3P 4@

1woaee b 3
A signal with 40 kHz sidebands is viewed *‘?"E-_“-’--"."’.‘?’_-: e
in a 2 MHz span. The sidebands are not (AR DR S S I B 8 PN
visible, because of the 30 kMz resolution SOTE e S [ '
bandwidth.

CENTER .ie.a.a u;az S SR : spmzuu-iz

S BW 30 kHx YBW 30 kiiz SWP 30 meec
hp PEF .a 4B ATTEN 10 4B
10 ams L] B
\\J

Reduce the resolution bandwidth without _’_“a “"‘z ERCH SESEl A 1 § '; R
changing the span with [ & | @ . {The TROAN ERTRE TS A J SE EERN B
DATA knob or number/units key- SRS SEVEEEE SRR TR Tty I 2 P N
boasd could aiso have been used.}

CENTER 11‘!.8:0 h‘l‘*‘!

. SPAN .Z.IGQIIW:
RES 8% 18 kHa YBW 10 kHx SR TS wmess
The sweep time is increased automatically to compensate for the narrower resolution bandwidth. if the sweepfime
were in the manual mode, the display could become uncalibrated.

i;ﬂ HEF .8 o ATVEN 10 4B
Woss : .

Press (%) @
The display uncalibraied message ap-
pears in the display.




GETTING
STARTED

Automatic Measurementis

Just as the front panel keys call funciions and change thelir values, simple programming codes from a computing con-
trolier can control the spectrum analyzer for automatic measurement through the Hewlett-Packard Intertace Bus (HP-

18}, HP s impiementation of IEEE Standard 488 and identical ANS! Standard MC1.1 “"Digital interface for programmable
ingtrumentation’.

Detajled information on remote operation is the subiect of 8588A Spectrum Analyzer Remote Ooveralion, HP part
number 08568-90003.



Chapter 3
DATA

DATA controls are used to change function values for functions such as center freguency, start frequency, resolution
bandwidth or marker position.

JESTIRRR DATA SRR FUNCTION DRSSOV DATA IRy

DATA Controls

The DATA controls are clustered about the FUNCTION keys which “call up” or activate the most frequently used
spectrum analyzer control functions: center frequency, frequency span (or start/siop frequency} and reference level.
The other functions that accept DATA control are shown below:

Front Panel Funciions Using DATA Controls

To the left of the FUNCTION Keys are the DATA knob () and the DATA STEP keys [ (<3| which are used to make
incremental changes 1o the activatad function. To the right of the FUNCTION keys is the DATA numberfunits keyboard
which allows changes {o an exact value.

The DATA controls will change the activated function in a manner prescnbed by that function. For example, center

the DATA STEP keys | {} |{} or set exactty with the DATA number/um%s keyboard, Resolution bandwidth, which can

be set only t__gmdlscretehifglusg can still be changed with any of the DATA controls. The DATA knob . and DATA STEP
keys ;GE

may not commde with an allowable bandwidih will select the nearest bandwidth.

| increment the setting from one bandwidth to the next. An entry from the number/units keyboard which

3.1



DATA

TA Eniry Readout

DATA entries are read from the CRT display as they are changed.

it
@ 4B/

REF .0 dBm ATTEN 12 4B

Active RN B0

function ER-L
114} Mz

Lo L

DATA
entry

CENTER 11‘4 fcald BPAN 102 Mz
HES BW 1 Mz VEW 30D kHz SWt 30 masc

A function can be deactivated by pressing [ |, The active function readout is blanked and the ENABLED light goes
out, indicating no DATA entry can be made. Pressing a function key re-enables the DATA controls,

The DATA knob a!iews the continuous change of center frequency, frequency span (or siart/stop fre-
quencies), reference level, and the positions of the marker, display line and threshold. 1t can also change the func-
tlon values which are only incremented.

Clockwise rotation of the DATA knob will increase the function value. For continuous changes, the knob's sensitivity
is determined by the measurement range and the speed at which the knob is turned. For example, when the center fre-
‘gquency is activated, increases the value of the center frequency one horizontal division of span per one quarter
turn.

dent either upon the aﬂalyzer E measuremenis range, ona preset amount or, for those parameters with fixed values, the

nexi value in & sequence. Examples: Activate cenier frequency and QI will increase the center frequency value by an
amount equal to one division of the frequency span (one tenth of the freque;zcy span), if the center frequency step size

[orsten)

%5E has been preset, /1_\,. will increase the center frequency by that preset amount. If frequency span were activated,
@ would change the span to the next lower value in predetermined sequence. Activate resolution bandwidth and |~ U
will select the next widest bandwidth,

Each press resuits in a single slep.

DAT,

The DATA number/units keyboard {or DATA keyboard} allows exact vaiue entries to center frequency, frequency span

L]

lumber/Units Keyboar §§§§

(or start/stop frequency), reference level, log scale and the positions of the markers, display line, threshold and the
COUPLED FUNCTIONS.

3.2
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DATA

An activated parameter is changed by entering the number (with the CRT display providing a readout) then selecting
the appropriate units key. The value Is not changed (entered) untii the units key is pressed.

The number portion of the entry may include a decima!‘m, H not, the decimal is understood ai the end of the
number. Corrections to number entries are made with which erases the last diglt for each press.

Example: With center frequency activated _
savx | [ anen o
DOBEDERGE

will set the cenier frequency to 1.250 GHz.
if the units key were pressed without a number entry, 1 is entered (except in zero frequency span).

Negative DATA Entry
Negative entries from the number units keyboard can be made for power and frequency bui not time and voltage.
Negative power eniries can be made using m The "-dBm' key will enter -dBm, -dBmV or -dBgV. For example in

reference level, with the dBmV units, an entry of Q} E -5 | will enter -50 dBmv.

Negative frequency entries can be made using

() ()
as a prefix to the frequency entry. For example, {0 enter a negative start frequency, press E“é‘:ﬁ?“ 3 §
\° S This enters the frequency value as -100 MMz,

Not all functions will accept negative entries {the sign will be ignored),

uitiple DATA Changes

A function, once activated, may be changed as often as necessary without reactivating that function (see Chapter 4,
FUNCTION). Any of the DATA conirols can be used in any order.*

It is not aiways necessary to make a DATA entry. For example, start and stop frequency may be activated s:mply to
allow readout of the left and right display reference freguencies as siart/stop frequencies.

*Exceptions are the SHIFT KEY FUNCTIONS which use only DATA numberfunits keyboard. See Chapter 12.

3.3



Chapter 4
FUNCTION

This chapter describes the use of FUNCTION and DATA centrols for establishing the desired amplitude and frequen-

cy display.
The FUNCTION group allows changes to the most used spectrum anaiyzer functions: center frequency, frequency

span and reference level. An alternate method of setting the frequency scale is provided with the start and stop frequen-

cy functions.

_ CENTER
EREQUENCY

FREQUENCY
- SPAN

REFERENCE

The changing value is read cut from the display at the active function area and at the dispiay position dedicated to that

FUNCTION.

Reference — rer .2 dBm ATTEN 1@ dB __

level } 4B/

Amplitude
scale .
Active function - ceplre
and value

SPAN 50.2 MMz

S 30 msaé\

Frequency span
or stop frequency

CENTER S8.85 Mz
FES BW 1 MHz VBW 300 WMz

Center frequency
or start frequency

FUNCTION Value Readouts

4.1



FUNCTION

E cemren
Ljffffiffwj
Frequency Span .
Referencehp_g_? ~14.1 dBm  ATTEN 10 dB \\
18 498/
Amplitude Frequency
START 4.5 Mz o " T SToR 80,5 MM
RES BW 1 Mez vVBW 380 Rz SWP 30 msec
Start Center frequency Stop
frequency frequency
CRT Graticule Scaling With FUNCTION Readouts
PN
] ] @ \ /}
Display Calibration
With changes to the displayed frequency range, the specirum analyzer changes resolution bandwidth, video band-
width and sweep time to maintain absolute amplitude and frequency calibration if the COUPLED FUNCTIONSs are set to
automatic. The examples In this chapter agsume this condition. See Chapter 8, COUPLED FUNCTION for additional in-
formation on amptitude and frequency calibration.
NOTATION CONVENTION
The instructions explained throughout this manual use the following notation:
{DATA entry) - changing the value of an activated function with any of the appropriate DATA controls.
Frequency Display Range
The freguency range of the horizontal axis can be entered uséng either of two FUNCTION modes:
[, Jand | " ]
or
() ana (1)
When a function from either mode is activateg, only the functton values of that made wlil be dispiayed. Swiiching from
one mode to the other with no DATA entry makes no change to the displayed frequency spectrum.
Center Frequency
\‘\;J

[;&TJEJ*U (DATA entry) changes the center freguency, Center frequency will remain activated {i.e., capable of

being changed) until [ |, (4 or another function requiring DATA entry is activated.

4.2



FUNCTION

CENTER
FREQUENCY

............. S

Measurement and Readout Range
Center frequencies from 0 Hz to 1500 MHz can be entered.

hp FEF .3 dB ATTEN 10° 4B

18 4

62.7 MHz is the frequency at the center of
the display graticule.

CENTER §2.7 Wz SPAN B0.8 MH:
RES BW 1 Muz VBW 300 khaz SWP 30 msac

The number of significant digits in the readout depends upon the frequency span selected, the narrower the span the
more significant digits.

The number of center frequency readout digits to the right of the decimal are as follows:

Frequency Span
Center 100 Hz 1.00kHz | 10.0kHz 100 kHz 1.00 MHz 10.0 MHz 100 MHz
Freguency to888 Hz (10 9.90kHz [to89.9kHz ! 1o 998 kiiz 10999 MHz | to89.9MHz | to 1500 MHz
0 Hz
to 999 Hz 0 0 0 0 G 0 0 o
1.000 kHz
10 999,999 kHz 3 2 1 0 G 0 0
or 1.000000 MHz
{0 1499.999999 MH2z 6 5 4 3 2 1 0
DATA Entry
Changes the center frequency by about one half the total frequency
P - span each full turn,
‘ Changes the center frequency by one tenth of the frequency span, i.e.,
@] @ by one division. COUPLED FUNCTION can be used to change this

step size.

Allows direct center frequency entry. The analyzer will accept a center

Fagaunoy frequéncy eniry of Up to 9 digits for frequencies less than 1000 MMz and
10 digits for frequencies of 1000 MHz to 1500 MHz. Even though the
readout may show a fewer number of digits (due 1o wide freguency
span}, as the span is narrowed, the full entry will be read out. Ab-
breviated readouts are not rounded.

Only after a center frequency entry has been made will points along the trace reflect the spectrum change. For exam- st
ple, if the center frequency is changed when a slow sweep is in the middle of the graticule, signal responses on the left-
hand side pear no relation to the new center freguency until the sweep passes through them.

4.3



FUNCTION
\'rwvﬂsnusucv i
|

§pan

NG

Signal Track - Automatic Frequency Control

The center frequency can be locked to a specific signa! using the MARKER function [] . Chapter 7, discusses the
procedure ang examples.

Freguency Span

| #REuENeY

sw3 (DATA entry) changes the total display frequency range symmetrically about the center frequency.  Freq-

uency span is read out from the display.

NOTE

Frequency span readout refers to the total display frequency range. Divide by 10 to determine frequency
span per division.

Measurement and Readout Range

~ Fraquency span can be varied from 100 Hz to 1500 MHz. Three significant digits are displayed for frequency spans
up to 1000 MHz and four digits from spans of 1000 MHz to 1500 MHz,

hyp FEE .2 48w ATTEN 19 58
s e
SPAlT -
TELS| Mel i
RES BW 1 MHz VBW 388 kHz BN AT meee
DATA Entry
[ rneavene @ Changes the frequency span by about a factor of 2 for each haif turn.
L.
[ rscauer ) ‘” 3 (23] Changes the frequency span to the next value ina 1, 2, 5, 10 sequence.
B
[rscewr | BEEE Enters an exact value up to three or four digits, depending on span.
sea | e
s Additional digits will be deleted without rounding.
sgwTER 1 FREQUEnCY ) ‘\\. r
Example Of jﬁfui‘i_j was?n;‘ i

Once a signal response is placed at the center of the display frequency range, the signat's frequency can be read out
from center frequency. Reduction of the frequency span will increase the frequency readout resalution,
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FUNCTION

[rm——
FREGUERCY |
SPAN H

A signal lower than the center frequency

can be prought to the center with

=
using L@] as a coarse iune,

then fine tuning with .

hp
10 9B/ i

REF .0 dBm ATTEN 10 dB

Narrowing the frequency span will in-
crease the center frequency resolution.

CENTER 196.72%5 Mz SPAN SO0 whx
RES B 12 kHzx VBW I8 wHz SHP 30 mase

Zero Frequency Span - Fixed Tuned Receiver Operation

The spectrum analyzer can operate as a receiver fixed tuned to the center frequency. Modulation waveforms can be
displayed in the time domain with calibrated sweep time.
To fix tune the spectrum analyzer press f FrenEner | ,ﬁ? (2] and tune to the desired frequency with] 2v= (DATA en-
O I WS il e
fry).
The horizontal display axis becomes calibrated in time. The following functions establish a clear display of the video
waveform:

TRIGGER/LEVEL Stabilizes the waveform trace on the display by triggering on the
Foo | {@) madulation envelope.
SCALE Voltage amplitude calibration,

COUPLED
FUNCTIONS Adjusts the full sweep time. Sweep times down to 1 us full scale are

available in zerc span. Signal responses for sweep times <20 msec are
not digitally stored.

(W land T Select according to signal bandwidth, o

Each of the COUPLED FUNCTION values remalin at their current values when zero span is activated.
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FRLObERCE sra

| S8 | %
|

Measurement and Readout Range

fyp REE 5218 oY ATTEN 10 48

LINEAR PRI

An example shows the readout:

Press| "ma= ( }\ i \ to activate zero

: )
span. Press e ) W

then fine tune with . for optimum
trace.

The analyzer is fixed tuned to 110 MHz.
The time domain display shows a modula-
tion waveform at 2 msec/division.

CENTER 110.800302 MHz SFAN O Mz
RES BW 3 Mz ¥BW 3 Mz SWP 20 msec

FUNCTION

NOTE

The sweep time readout refers to the full 10 division display sweep time. Divide by 10 to determine swesep
time per division.

In the time domain, sweep time range is 1 gsecto 10msecina 1, 2, 5, 10sequence and 20 ms 10 1500secina 1, 1.5, 2

3,5,7.5, 10sequence

DATAENTRY CENTER FREQUENCY CHANGE
one revolution 6 X {resolution bandwidth)
'({ﬁi or ‘{m;: 1 x {resolution bandwidth)

art and Stop Frequency

A specified frequency range can be displayed by using
@5} (DCATA entrvito set left graticule frequency.
@ (DATA entry) to set right graticule frequency.

Start and stop are mutually exclusive with the center frequency and freguency span active functions. Activating

either start or stop causes both to read out in place of center frequency and frequency span.

Measurement and Readout Range

N .
F‘AEEJ can be varied from -850 MHz to 1500 MHz, although entries less than 1700 MHz below stop frequency will
effeot the fﬁ?“é‘é readout.

L, can be varied from 000 to 2500 MHz although entries 1700 MHz above the start frequency will effect the L“
readout,

The number of readout digits depends upon the frequency span. Narrower frequency ranges add digits to the readout.
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FUNCTION

svm Esmp REFEAENDE
i\ FRQ um \ LEVEL

by REE_—28.

ATTEN 1¢ <8

19 dfxs

The key sequence
START f”““““ﬁ E M“*-\
)l

[s'rop [E L %"\E r“;g:l
il

L m; SRF AN
gives this readout.

START 88.0 Mz STOP I0R.Q MHx
PES BW 100 kMz VBW 38 Rz GHP 38 meac

The rules governing the number of significant readout digits are the same as for ( il
|

DATA Entry

Both start and stop freguencies can be entered from any of the DATA controls.

or Changes the start or stop frequency. The amount of change perturnis a
Toror | constant percentage of the frequency span.

EkEa
S—

or @} 'ZL}J Changes the frequency by one tenth of the total frequency span. S

or Eg.f.% Exact start or stop frequencies can be entered. The number of digits

e readout depends upon the frequency span.

Reference Level

{_"—*";g;"“ﬁ“?"') (DATA entry} changes the absolute amplitude level of the top graticule line. The amplitude scale, that is,

the number of amplitude units per division, is entered from the SCALE control group or 5] o
Signal responses below the top graticule are measured by bringing the response 1o the reference level with [ "‘ii‘;‘;?ij

(DATAeNtry). T

NOTE
nlogarithmic 10 dB per division scaling, the top 9 divisions are calibrated.

The maximum reference level value is dependent on the input attenuator setting. Levels {o the input mixer, which §
could cause gain compression, will be dispiayed off the top of the reference level graticule. The maximum reference

| o
level limit can be extended with KEY FUNCTION =] ==} allowing a maximum reference level of +80.0 dBm. See

Chapter 12 for details concerning reference level ranges.
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FUNCTION

REFERENGE
LeYEL

CAUTION
Even with the reference level set to + 60 dBm the total input power should not exceed + 30 dBm.

Measurement and Readout Range
The reference level can be changed from + 30 dBm tc -89.8 dBm in 0.1 dB steps. The readout shows one significant
digit 1o the right of the decimal.

‘i’ﬂ REF -.1.1.2 daﬂ? . .jAI?T@ 10 g

18 a8 §oN00

RF attenuator: 10dB
Reference leve!: -11.2dBm

CENTER 84.6 MHx .
RES BW 3808 hkHz VBH 182 hHz B 30 meac

Reference level dBm units are selected with [555: dBmV, dBrV and volts referred to the analyzer’s input impedance
can be selected with KEY [ ] FUNCYIONS. The absolute power of the reference ievel remains constant when uniis are
chahged.

Fuli amplitude readout units information can be found in Chapter 12, KEY FUNCTIONS, page 12.5.

DATA Entry

in logarithmic scale the changes are in 0.1 dB steps: in linear scale the

e changes are made to the least significant digit.

ﬁ:ré:i@ [@ I logarithmic scale, changes the reference level in steps according to
P dB/division scale. In linear scale, changes the reference level In 1 dB
@ steps.

Allows entry of exact reference leveis. Digils eniered beyond the
(i | BREE displayed number of digits are deleted
1EVEL ::gz p y *
Example

A signal’s power level is measured by selting the reference level egual to the signal level.
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FUNCTION

REFERTASE
i LEvEL

The signal level is roughly -35 dBm.

Change the reference level to the signal

o~

The signal level measured Is -35.3 dBm.

For voltage amplitude units press
o

The corresponding level is 3.841 mV.

ATTEN i@ 4B

»on g
gflt

VEM 180 kiz

hyp FEF —35.3 dBn  ATTEN 1o

S 30 mass

ATTEN 12 &R

GPAN 2.3 MHz

§ SPAN 20.7 MM
VB 180 kHx SwF 30 measc

T SPAN 20.3 MH
VEN 109 kMz SHF 30 mesc



FUNCTION

SEFERENGE
LEYEL

Freguency and Amplitude Offsets

The display readout and (HP-I1B readout) of frequency and amplitude can be offsei by values entered through [== ]
KEY FUNCTIONS. The offset values are read out on the display. Freguency offset is entered with
\

G s | (DATAentry).

Frequency offset may be used, for example, to provide a baseband frequency display scale for a signal which has been
converied up or down.

Ampiitude offset is entered with
Z

Amplitude offsei can be used to take into effect external RF attenuation or gain in the reference level reading so that the
signal level measured is the level at the input of the amplitude conversion device.

More detalls and examples are in Chapter 12, KEY FUNCTION, page 12.3.
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Chapter 5
CRT DISPLAY

This chapter describes the CRT display adjustments, readouts and graphics.

CRT Display and Adjusiments

INTENSITY

Controls intensity for alt the CRT writing.

FOGUS A screwdriver adjiustment which focuses all the CRT writing. Focusing any one siement on the CRT
@ focuses all the writing.

ALIGN

@ A screwdriver adiustment which tilis all the displayed CRT information,

isplay Section Line Power

STANDEY The light indicates power condition of the Spectrum Analyzer Display section as dictated by the LINE
power switch on the 85680A RF section.

CRT

The cathode ray tube of the Spectrum Analyzer Display section displays:
- gCtive function name and value
- graticule

isplay Overview

— traces of the signal response

- values that calibrate the frecuency, time and ampiitude axes.

— values for the spectrum analyzer receiver parameters, that is, COUPLED FUNCTIONS.
- Gperator originated labels and graphics

Active Function
The function which has been activated for DATA entry is read out in the graticule area shown.
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DISPLAY

CENTER 461.8 WMHx SPAN 18,9 MHz
HES B 108 kMg VW 3% KMz SWT 38 meee

Activaling a function immediately writes ifs name in the active function area along with its present value. The foliow-
ing summarizes the names and readout formatsor the front panel designated active functions.

Examples of Active Examples of Active
Function Function Readout Function Function Readout
FUNCTION e COUPLED FUNCTION
i ) CENTER CE RES BW
e 75¢ MHz I MMz
} 1500 MHz 3 MH2z
sw:x-\ START i SWEEP TEME
d Dy 20 msec
=) STOP (=) RF ATTEN
Nl 1500 MHz 10d8
serreice | REF LEVEL E5 . CF STEP
2dBm 150 MHz
MARKER REFERENCE LINE
Ejﬂfl MARKER [fn DISPLAY LINE
) 550 kHz -45. 8 dBm
19.8dBm () THRESHOLD
Lo MARKER & -30.0 dBm
20.0 MHz
-12.4 4B
= MARKER ZGOM SCALE
20.5 MHz
-32.8 dBm (—.ﬁﬂki LOG
o (5] COUNTER 10.dgf
19.898 MHz
-12.0 dBm
&j L?i‘;,’@ COUNTERA - KEY FUNCT;ON
20.60¢ MHz
.24dB (See KEY FUNCTION,
' Chapter 12.)
(=) (BB COUNTER ZOOM
20.000 MHz
-2 dBm
i rm M x . 1 ;
o] (] M MARKER [« ] deactivates any active function (except for
16.3 MHz (= | E), blanking the active parameter readout.
-140.4 dBm (1 Hz)
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DISPLAY

Graticule
The display graticule is an internally generated 10 division by 10 division rectangle for referencing freguency, time
and amplitude measurements. Double markings at the left, right and bottom deslignate the center axes.

-
- X -

The graticule i
aspect ratio i
yix=1:13

Center fine ~» | _

L

Center line

The graticule may be bianked from the display with KEY FUNCTION [ | m and restored with = | n.
For CRT photography, the graticule may be intensified independent of the annotation and trace by pressing the foliow-
ing sequence:

s ]
j awes

| — - S NN I S

4

Farmore intensity, repeat the last two number entries, 1163 Hz and 2115 Hz.

L returns the graticule to normal.

Traces

Three separate traces, A, B and C, can be written onto the display. Each trace is generated from 1001 points across
the graticule, connected by 1000 point-to-point straight fine veciors. The Jocation of each point Is designated by an x and
y location using the graticule as rectangular coordinates.

{0,1000) T (1000, 1000)

3 -Trace overrange maximum:

100 points | ;

T

Graticule Referenced in Display Units
Display locations may be referenced in terms of these display units for HP-IB input and output. See Chapter 6 ang
8568A Spectrum Analyzer Remote Operation, HP part number 08568-90003,

Trace overrange is an additional 23 display units above the top reference level graticule. This display area is not
calibrated.
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BiSPLAY

Locations of Permanent Readouts
The vertical and horizontal graticule axes are scaled by these readouts:

hp PS54 dBm A'r_-rén 10 <8

19 48/

Vertical
scale

Center frequency
{or start freq.}
CONE

CENTER JL81.9. MHz ” SPAN 10.8 MMx
FAES BW 108 wHz VBW 38 aHx S 33 meeno

Frequency span
{or stop freq.}
e

The COUPLED FUNCTIONS that describe the swept receiver characteristics of the spectrum analyzer are:
hyy PEE_.O dBm ATTEM 10 aB
10 ans | o

F.attenuation [ |

CENTER 87 Wiz ' SPAN 108 MHa

s B 1 MHz VBH 188 kM2 GNP 3T mans
; i \
Resolution Video Fuil scale
bandwidth bandwidth sweap time

Toblank ali the character readouts, press KEY FUNCTION (=] 0. To restore, press (= p,

Other Readouts .
Marker amplitude and
Titte {see KEY FUNCTION} frequency {see MARKER)
A};::Da:....hed.r,..xaa...ma... MCR 154.%’; Mz
«'I,f? REF.‘.'I.B..E dﬁﬂ.s ATTE.N ig db i ~18.70 dBm
Detection 1o e - T S ST T o
Mode T saeLE [
e [ Amplitude and/or
} a8 — frequency scales
Amplitude o B uncalibrated
offset 55,5 [
{see [ = | KEY 9P
FUNCTION) /
Display line
Threshold Th i
~85.2 |l
fevel wff
LENTER .9;.7.5 M‘-!x ] fe g .T Iﬂe.ﬂﬂﬂﬂﬂ.ﬂ mx SP‘N 1.88 ;Ht r

RES BW 10 kMz VBW 13 hkiz SHP 20 rmasc

Frqugﬂcy offset
(see { s | KEY FUNCTION)

Anumber of other special function readouts can be agtivated. These are covered in chapler 12.
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Chapter 6
TRACE

This chapter describes the use of the TRACE functions for writing, storing and manipulating trace data.

T

TRACE Controls
Trace C
. MR 115,455 MHz
'i,'n REF ~3.% dBm ATTEN 12 4B 12,78 4Bm
18 &8s - /
; il Trace A
: . i -
Trace B = : ; / ﬂ
~ i . B

L

i M

[ " o] . ! ..

A o aos s .
- a-" 'S

e T TR

CENTER 11%.49 Mx
HES BW 120 kkx

SPAN 5,00 MHx
VBW 38 kHz S 30 maoe

TRACE ldentification

Traces are differentiated by intensity. Trace Ais bright, trace B and trace C are dim. e and [s«] allow positive iden
tification.

TRACE Modes

Four mutually exciusive functions or modes for frace A and trace B determine the manner in which the traces are
displayed. indicator lights by the keys show the current modes.

WRITE MODES (sweeping):

Displays the input signal response in trace selected.

Displays and holds the maximum responses of the input signal in irace selected.

STORE MODES (not sweeping):

U new ¢

Stores the current trace and displays it on the CRT display.
Stores the current frace and blanks it from the CRT display.
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TRACE

Trace Memory

An understanding of the TRACE modes requires a descnbtéon of the trace memory and trace data transfer within the
analyzer.

Display traces are not written onto the CRT directly from the specirum analyzer's |F section. instead, the analog
signal response is converted 1o digitat information and siored in one trace memory which can then be transferred to the
CHT display. The way in which the information s displayed depends upon the TRACE mode selected.

Digitized Memories
Analyzer Analyzer
. . Video Response Response CRT Display
RF
fnput Anal
RF/IF e
Sections BDigital
! .
! Data Updated at Data Displayed at I
!

Rate

TRACE Modes determine how data is entered into
and dispiayed from trace memories.

The analyzer’s response is transferred into the trace memory at the sweep rate of the analyzer; that is, ils sweep
time. The trace memory is written onto the CRT display at a refresh rate of about 50 Hz, rapid enough to prevent flicker-
ing of the trace on the CRT. Trace intensities remain constant as analyzer sweep times are changed.

NOTE
It is important to understand the difference between sweep and refresh.
Sweep- refers to the spectrum analyzer sweeping from a start frequency o a stop frequency and
storing measured amplitude data into & frace memory.
Refresh- refers to the transfer of display memory data to the CRT display.

Write Modes
Far the write modes, the analyzer signal response is written into trace memory during the sweep and the memory
contents are displayed on the CRT.

(GEE)  AB) Sets all the values in the trace memory A(B) to zero when first activated (bottom line graticule},
then displays the signal response.
] AB) Latest signal response is written into the trace A(B) memory only at the horizontal positions

where the response is greater than the stored response.
Whenboth  [58F) Aand [¥] B modes are selected, the analyzer writes into (sweeps) A and B

| Welte

alternately,
STORE Modes
Inthe STORE modes, no updating of the trace memaory is made. The current memory data is saved.
(e ] AL} The trace A(B) data are displayed on the CRT {that Is, the refresh is enabled).
[ae]  A(B) The trace A(B) data are not displayed on the CRT (that is, the refresh is disabled).
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TRACE

Example

With TRACE modes, signals can be observed as the analyzer sweeps, can be stored for comparison, erased, or
monitored for frequency drift.

hp BEF ,$ dBm ATTEN 10 dB
10 487
Center and zoom inon a 20 MHz signal
e W e W W
Press (Lt ] (2o ] (2]

i
AN
[ 1\
Since [#55 has set [#%] Aand =] B, only / \\ _
Ais displayed. / \ ]
CENTER 22.2 SPAN 28,8 M
S BW 300 kM2 VEW IB38 Mz ShP 38 mese
hp FEF_.8 d8n  ATTEN 10 8
18 d8/
il
i
This response can be stored: / \
Press [« A, / \
3 [ 1A
/ N
]
|
CENTER ngg :\;‘1389 bz VBW 108 kHz WS‘;;Nmeca i
hp FEER dB ATTEN 12 dB
10 duBy/
Write the same signal with B and change ' [ \ / ‘!\
its position relative to trace A: ! / \ ;" \\‘
Press (i) / \\ /f \\
v
| |
CENTER .

%.0 MMa
RES BW 280 kHz

SPAN 20,8 Wy
VEW 193 kMHx C P 3T mese
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TRACE

hF REE LD dﬂn ATTEM 10 4B
18 eBe o
Blank trace A;
Press [»]A.
This trace can be recalled with (= A as
long as (Wi A or (&5 A Is not used first.
mxsam”” . = = —= 9"1‘42‘!.8‘“&
RES. BW 300 &Hz VY. 10T bz WP 3¢ meen
Trace B sweeping Trace A
h'F EF .8 dBm AT?EN 12 48
T T - : / e
To display the drift of a signal press [ )
A
(Simulate freguency drift with | <&
Y
O
Mzi‘.?‘"“!‘x . - - ) ] SPANZIBBD!H:

FES DY jed akx VEW 128 kHz SeP 3¢ meec

.E Exchange

w221 Exchanges trace A and B, changing their relative intensities and storage memory locations and enables A and B
[ ] For example, in the trace display above, the modes and display appeat.

Trace B Trace A
Clear Write Max-Hold
hp FER .0 B ATTEN 10 B
N ; - Tl /
TRAGH e
A \l! N
Z8%
Eafe
]
o o
e § sk
, a
o
\
- - =@
CENTER R2.7 Mz ' SPAN 28.8 Mty
RES BY 328 &Mz VBN 188 kHr * SR 30 meac
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TRACE

Presgs

REF . dBm ATTEN 10 4B

figt
ig d8r

»

[

ML
~
i

*

o

Jo [

H

iz
®
B

[ ;
3

G

[:E‘J

fo
L

[

[

H
R
O

o =
¥ ]
@

; @

/

Beat

SPAN 28.8 Mz

22.7 MHz
WP 30 masc

RES BYW 380 Whe

CENTER
VBW 120 kHz

¢ Modes

TRACE

Athird trace, C, can be used to store a signal response. Trace C is not swept from the analyzer IF section as are
traces Aand B, butis input using a trace B into C function (B — C)or a B and C exchange function (B % Q).
Access to the trace C modes is through KEY FUNCTION [~ ] . The modes are:

View C:
Blank C:

EDY

B - C:

ek

Displays trace C.
Blanks trace C from CRT display.
Writes trace B into trace C. Trace A and B modes are not changed. If trace C was blanked

it remains blanked.
Exchanges traces B and C. If trace B is not blanked, trace C will not be blanked. If trace G

is blanked trace B will be blanked.

TRACE Artthmetic

TRACE arithmetic allows one trace to be modified by another trace or a dispiay line position,

A-8

Example

Trace B amplitude (measured in divisions from the bottom graticule) is subtracted from
trace A and the result written into trace A from sweep to sweep. Trace B is placed or kept

ina STORE mode.

Turns [+ off,
Subtracts the amplitude of the dispiay line irom trace B and writes the result into trace 8.

LINE.

Trace arithmetic with the display line can be used to correct for the frequency response characteristles (flatness) ot a

swepi measurement system iypified by this setup:

Sweeping Source
Spectrun Analyzer

where the device under test is to be characterized for insertion loss over a specific freguency range.
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The analyzer and source are set to the
proper ampiitude ifevel and frecuency
span with the source ouiput connected
directly 10 the analyzer input.

B, sweep source then

B.

The display line is activated and set below
the source/analyzer response.

DL ]

The difference between the display line
{in display units} and the source /analyzer
response is stored in trace B with {3 |

Negative values of the ] ling would be
stored even though not displayed.

hp FEF -3.8 dBw

TRACE

3 dB/

START 40.0 M-z

ATTEN i@ dB
——
I oy
e
STIF 6d.8 MHx
RES BW 308 hx VB¥ 108 kHx ZNF 32 masc

hp R 3.8 dBem ATTEN 10 4B
1 4B/
s
Lt ~6.4 dBin
—. 4
4Bm
START 4.0 My STOP 66,0 M-y
FES BW 300 kHx VB 102 RHz S 30 msec

hp RET_Z3.8 eBm  ATIEN 12 dB

1 dBs

=8

5.4

dpem

IS P S,
i’
START 49.0 MMz STOP B&.0 M-y
RES BW 300 kHz VBW 100 kHz SHE 30 meec
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TRACE

REF ~3.% dif ATTEN 12 4B

hp
1 4B/
4
Now the device under test is connected . /‘\/‘
between source and analyzer and its /
response 1s corrected for source flatness E /
uncertainty by using [~
= oA - Il
START 40.% MHx STOP G@.0 Mg

RES BW 2@ hHx VBW. 108 hHx SWF 30 moec

Trace Pri y

Functions which act upon a trace always act upon the highest priority trace. Priority is defined by the trace modes as

foilows:
Highest priority (GE Aor s A
(B Bor (%8B

o)A

Lowest priority blank C

Marker functions, for example, use trace priority to decide which trace to mark. See chapter 7.
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Chapter?7

This chapter describes the use of the MARKER and DATA centrols for making many measurements faster and with
greater accuracy. Markers can be displayed only on TRACE A and TRACE B.

Two types of functions make up the MARKER group: MARKER MODESs, which enable or disable markers and their
retated functions; and MARKER ENTRY functions which allow the scaling of the display frequency and amplitude using
marker information.

Markers are bright spots which lie directly on the display trace. The horizontal position of an activated marker is con-

trolled by the DATA controls. The marker can be positioned at a specific frequency with the DATA number/units
keyboard.

Readout of marker amplitude and frequency appears in the upper right of the display outside the graticule. When a
MARKER MODE is active, its amplitude and frequency readout also appears in the active function area of the graticule.

MARKER

ENTRY

PEAX
SEARCH

KR =
CcF

MKR/D—+
STP SiZE

[E)G]E

MKR -
REF LVL

U

MARKER Controls

hp FEE_.0 ¢n ATTEN 10 ¢B
1@ ¢/

START 3¢ Mrix BT 780 MMz
RES W I M2 VEW 380 RMa S 30 mae

Marker Readout Locations

A



MARKER

FUNCTION
» Direct readout of the amplitude and frequency of a point along the trace {romn]
* Direct readout of amptitude and frequency differences between points on
the trace. T
¢ Expansion of the span about a specific frequency. [ oo |
® Placing a single marker at the highest response. [
* Counter accuracy frequency measurements. géﬁ;‘é&
¢ Direct noise level readout. (e} M
e Analysis of stored traces, MARKER with
* Amplitude and frequency display scaling. ENTRY
Lot Active

An activated marker mode can be deactivated by activating another function, such as display line, or by DATA [voue ]
This does not erase the marker itself nor the upper right display readout. If the marker mode is reactivated, DATA con-
trol and active function readout will continue from its last position.

if a marker mode is deactivaled by a function, other than MARKER ENTRY, where avalue change of the new function
results in a rescaling of the amplitude or frequency axes, the marker will not stay on the trace. Reactivating the marker
will start it at the display center.

KE

[ Jidisables any marker mode, including [ and (%], and blanks the marker readout from the CRT dispiay. DATA

controls are disabled if the marker was active.
ARKER in VIE
MARKER [ and | » | may be used on traces A or B in the view mode. This atiows detailed analysis of responses

which are nonperiodic or unstable.
The markers will be placed on a viewed trace according o the priority defined in Chapter 6, TRACE PRIORITY.

Single Marker - NORMAL

[ww] activates a single marker at the center of the display on the trace of highest priority. Trace priority is defined in

Measurement and Readout Range
The number of significant digiis to the right of the decimal in the marker frequency readout is the same as for center
frequency readout.

DATA Entry
[joren] © Moves the marker continuously aleng the trace at about 5 horizontal
divisions each full turn. The marker moves in display unit increments.
[foatenc] {Ej Moves the marker along the trace one ienth of the total width per step.
—W @ moves marker to the right,

)

[ EEEE Places the marker at the frequency entered. An oui-of-range entry
shuw results in placement of the marker at a graticule edge.
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Example

MARKER

inomaali | A !
LSS

Reading frequencies and amplitudes of signals is greatly simplitied using MARKER {rem]

For a given display activate the single

with to position it at the signal peak.
The frequency and amplitude is read out in

two dispiay areas.

To read the left-hand signal's parameters
move the marker 1o the signal peak with

A

The signal's amplitude and frequency is
read out directly.

FEF .0 diwm

ATTEN 10 48

I
1% 48/

START 383.78 MMz
RES BW 38 nix

REF .& dBm

ATTEN 10 48

STOP 32%. 78 MHx
VEBW 3 dmz S 30 masc

MKR 334 . 428 MHx
=38.860 4Bm

b
18 48/

A

/

304 468 | M-z

f

\

~3BLE0 HBm \
L ] \\
|

START 3@3.78 Mz
8w 30 wHz

STOF 30%.78 MMx
VBH 38 hez SW° 32 msee

Ditferential Markers - A

T4 activates a second marker at the position of a singie marker atready on the trace. (If no sing'e marker has been

activated, [ » ] places two markers at the canter of the display.) The first marker's position is fixed. The second

marker’s position is under DATA control,

The dispiay readout shows the difference in frequency and amplitude.

Example
Measuring the differences between two

signals on the same display.

First set the marker on one of the signal

peaks with {wwa .

hp

REF —-19.8 dBm ATTEN 10 4B

MKR 309,32 MHz
—20., 40 doBm

18 dBs

MARKER

309 32 Maz
—20, 40 HBm

Bl

TENTER 312.8 MHz
RES BW 300 wHz

7.3

SPAN 20.08 M-z

ViRW 100 kiz SHF 30 masc



MAEISF.R

(e

MXR A 7.B7 Mg

h,ﬂ REF .8 <Bm ATTEN 12 dB =34 .60 dB
I 4B
MARKER \
7.687 Mo \
I and move the second ~34.60 45 / \
marker to the other signal peak with / \
and read their differences directly. / / \
CENTER 312.8 MHx SHAN 28.0 MHx
RES BW 300 hkdx MBW 100 hH~ SWE 30 mess

Fractional Differences

When the reference level is calibrated in voltage, marker [ & | amplitudes are given as a fraction, the vollage ratio of
two levels.

With Jogarithmic amplitude scale and the reference level in voltage, the fraction is based on the equation

( dB difterence

20 )

Since this equation yields the harmonic distortion due to a single harmonic, its distortion contribution can be read
directly from the display.

fraction = i(}—

Example
MR A JDR.Q MHz
_;‘.P REF B89¢.1 mv ATTEN 30 9B gied X
14 4B
MARKER
30BL 8 Mz
LB1e0 X
Setup [ & onthe peaks of a fundamental
{left) and its harmonic (right).
™
308.8
By
START 20 M-z STOF BOO MRy
AES BW 3 Mer VBW 1 MHzx WP IC maas

With the display referenced and scaled as shown, the readout *.07100X"" designates the fractional harmonic content,
Percent is calculated as 100X (0100) = 1.0%.

With a jinear amplitude scale and a reference level calibrated in voltage, the fractional amplitude readout is the sim-
ple linear ratio of the two markers.
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Example
To measure % AM modulation from a spectral display, calibrate the display with the refarence iavel in voltage and
the amplitude scale in voltage.

M<R A -3.01 xHz

“f,!? REF 21.60 mv ATTEN 10 dB . 280 X
L INEAR
Place the single marker on the carrier MarkER
peak, (s . and the second marker “gé“xk A
on one of the sideband peaks, [ = | .
The fractional amplitude readout gives i [
one haitf the modulation index .283. i
i
YoAM = 100x2x.28 = 56% 1 I{ )
i |
jH ! !\
CENTER 72.0025% M4z . SPAN 28.0 khz
RES BW 200 Mg VBW 300 Hz SWP 1.3 sac

Measurement and Readout Range
;function formaits the ampliiude readout according to reference level units and scale.

Reference

Level SCALE SCALE

Units Logarithmic Linear

dBm

dBmy Amplitude in 03 Amplitude in dB

dBuV
Voltage Amplitude ratio Ratio of marker amplitudes

( ai difference
107V ' )

Amplitude Readout Format for MARKER [ = |

span measured.
The amplitude readout in dB has a resolution of + .01 dB for linear scale. The resclution for logarithmic scale

depends upon the LOG (35 ] value:

LOG SCALE
¢dB PER DIV RESCLUTION
10 +={.1 dB
5 % (.05 dB
2 +0.02dB
1 +0.01dB
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MARKER

DATA Entry
The minimum incremental change for [ & ] frequency is 0.1% of the frequency span,
(e ] One full turn moves the active marker about one tenth of the horizontal
span.
ARV One step moves the marker one tenth of the horizontal span.

Positive entry places marker higher in frequency than the stationary
marker, negative eniry places marker lower in frequency. Larger entries
than allowable will place the marker on the adjacent graticule border.

Negative frequencies can be entered using a (=] [me] prefix as the

minus sign. For example, 1o seta { s |span of 10 MHz with the second

| activates a single marker on the trace of highest priority (see TRACE PRIORITY, Chapter 6).
In {=e | the DATA knob and STEP kays change the values of different functions.

Positions Marker

Changes FREQUENCY SPAN
and sets CENTER FREQUENCY
equal to MARKER freguency

DATA Control Use for [ =]
The marker can be moved aiong the trace with the DATA knob ‘ and the frequency span can be changed about
the marker with DATA step ({73 and |{}3 . Each step also sets center frequency egual 1o the marker frequency.

.

REF .D dBm ATTEMN 12 dB

START 1% MMz STCP 1135 MHx
RES BW 1 Mz VBW 380 kHz SHFP 30 mess
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Measurement and Readout Range

MARKER

- |
| eoom §
LS

Better freguency count resolution and automatic receniering of a signal are additional zoom features when [55) is

§ cownn |

activaled.
DATA Entry
(0] Moves the marker continucusly along ihe trace. Raie dependeni on

speed of rotation. The marker moves in display unit increments.

i ‘@E Changes the frequency span to the next value in the sequence and sets
- the center frequency equal to the marker freguency.

places the marker at a gratic

EEE; Places the marker at the irequency enterad. An out-of-range entry
BEOEE

ule border.

Example

in wide frequency spans it is often necessary 10 expand a portion of the frequency span about a specific signal in

order to resolve modulation sidebands or track frequency drift.

MR 258 MiHx

hp  REF .8 dBm ATTEN 10 48 =710 4Bm
1@ 48/ »
| maekeed oo
2R/0 | Mgz
. ~A.8Q (KBm
From an {255 full span, select a signal us-
ing the marker with [wm ] A
i |
START @ Mz STOP 1360 MHy
RES BW 31 MHz YBW 1 MHx SHP 30 mesc
MR 2532 Mz
ii!ﬂ REF .0 d8m ATTEN 12 dB ~3% .58 d8m
10 &8/
MARKER O
252 MHz
~35.50 H

To center the marker and signal and ex-

START 248 MHz
PES BW 3 MRz VBW 1 MHz

77

STOP 7S¢ Mg
SHP 3T muec



MARKER

E
, . D
Expanding twice more with L@J ]

shows the marker requires recentering on
the signal.

Continue using @ (and recentering the

marker on the sighal when necessary) un-
til the desired resolution is achieved.

f'.P REF .8 dBm ATTEN 12 48

MR 253.1 MHe
~537.20 dBm

18 4B/

KER 00

e

B
3l 1 MHz
7.2 HBm

s S W N

S
[

START %7 MHz

'STOR 397 WMz

RES W 3 MMz YBW I MHz S 30 masc
MCR 259,11 MHz
f?F REF .0 dBm ATTEN 1@ 48 ~G.68 dBm
19 dBs

H

F B
L .
. —
TS DR
I
ot}

START 157 MHz

STOF 397 Wriz

RES BW 3 MHz YBW 1 M-z SHP 32 muac
MR 255,898 Mz
h'ﬂ REF .@ dBm ATTEN ¢ 4B -=7.80 dBm
12 dB/
| MARKER_EODM / \
2591 890! MHz / \
~7.B@ dBm A A

START 257.39 Mer -
RES BW 120 hHz VEW 3@ hHz

7.8

BTOR 262,39 MMy
SeE 30 muac




Automatic Zoom

The analyzer can automatically zoom in on a signal specified by a marker. The desired freguency span is input from
the DATA number/units kevbeard.
To use the automatic zoom funciion
Use [wmn) 1o identify the signal to be zoomed inon.

N

Press (gl " and enter the desired span with the DATA numper/units keyboard.
L

When the units key is pressed the zooming process will begin.

Example

A single carrier needs to be examined ina 200 kHz span o see the sidebands.

MR 508 MHx
hp REF .G dBm ATTEN 18 dB -33.20 &4Bm
i eBs 1

R
a0¢; Mz L
—33,.08_bEm

Place a marker on the carrier with frwa)

S R
e FREQEENCY

Press Umm] | ™o
1

STARYT @ Ha STOP 13008 Mg
' FES BW 3 MHz W 17 Mz SWP 30 mesc

Gt 903.9928 MHx

hp PeE B dbm ATTEN 10 B 35,10 dim

! H } i 1

10 @B/ |

|

L SLAN
2Y0! Kz

Enter the span,
O T (—“ [
Press | 2}3 o} 0 || = |and auto zoom »
B g A

wE
sices

e g
R p——

et
P
o
-

o

NN .
1oL Vi
e o S 208 i
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MARKER

PEAK SEARCI

Peak Search
Peak search places a single marker at the highest trace positicn of the highest priority trace. The active function is
not changed.

Example
] is valuable to position the marker at the peak of the signal response.

MR A5G48 Mrlx
hg FEF .p dbm ATTEN 19 48 225.;: 52 dbm
s 4 - bl

10 =g/ i

CENTER
225 473D MHE

In a narrow span the marker may be /
ptaced at the signal peak. r /

AR S
CENTEM 355.4790 Wiz
FES BW 1 AHz YBW I kHz W K maar
MR 229, ABR93 MHy
hp FEF .0 dBm ATTEN 18 4B -26.58 dim
FUI: !
CENTER

2254730 MHp

i

Press sl .

i f
A

- L o
CENTER 225, 4798 Mnz
RES BW 1 kHx VBN 1 kHx

Note that the marker seeks the maximum trace response, no matter what the cause of the response. A larger signal,
or the local oscillator feedthrough, would have attracted the marker.

KER ENTRY

("~]. {(#7&] and marker A into span. immediately set the corresponding FUNCTION value egual to the readout of
the active marker or markers:
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MARKER

ENTRY RESULT
[~ marker frequency into yfié‘s'fm“mj
O “““
marker { freguency into | HE;ﬁm ori w1 | e |,

(s marker amplitude into
5 immediately records the single or the differential marker frequency in COUPLED FUNCTION [ for use with

@SATA oy o

A marker entry can be mads any time a marker is on the trace. ({= ][ a_| with only one marker displayed takes 0 Hz
ag the lower frequency.) The active function will not be changed.

Example
One of the fastest, most convenient ways to bring & signal to the center of the display is by using [%§7).

MKR 6% .0 Mdz

hp FEE .0 <Bn ATTEN 10 dB =344t dim
1t dB/
KER
265L0 MHz )
~341 40 Hidm ﬂ

Activate a single marker and bring it to
the desired signal: L ! \

=0 1

START 100 MHz STOP 100 MHz
RES BW 3 Miz VBH 1 Mz WP 30 mees

ME: 284,08 Meix

f!p IFEF B dBw ATTEN 12 <B —34.30 dBm
ig 48/
| MARKER
264.0 MHz 4
—=34L 30
Change the center frequency to the 3 fon ﬁ
marker frequency.
START 184 MHx STOP 384 MMz
BES AW 4 Wiz VBR 1 Max SHP 38 mooc

(e~ will also work if start/stop frequencies are read out.
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MARKER

ﬁ‘n‘ﬁl_:i
STF izr

Example
One way to tune to a particular portion of a spectrum being displayed is to use the A- span function.

MR 300 M-y

;,.F PEF . dBm ATTEN 18 48 ~77. 18 dBm
10 4B/
390 sz
Activate the single marker and place it at =57, 19y dBm
either end of the desired frequency span
with [ :
.
N N s o 8 S S
START Q g STOP 1500 Mix
RES BW 3 Mrix VBW 108 Wiz ST 3D meew
MR A4 —23F Mz
hp  EE_.@ d8m ATTEN 18 o8 P Ll
10 &8/
| MARKER
~23B6 gz
Activate the second marker and place it 1428
at the other end of the span with
Ee}
w "y YRR
START § Mz . STOP 1308 M4z
RES BW 3 MHz YiW 198 akx LW 30 maesc
MiKR 176.2 Mz
hp  REE ;R o ATYEN 16 o8 =77, 40 aBm
18 4B/
Set the start and stop frequencies equal
to the left and right marker frequencies %??f‘?mz
~77:40 HBm A
: !
with (=] [ 2 ] : [ ! f
Marker s is gotivated. j[ jj \l [
o Sy " MM.-J
STAAT 38 MHz STOP 2894 MHg2

AES BW 3 MHz VBYW 102 hHz S 3@ meec

A— span wilt work the same with startistop frequency readout. Note that the markers can be placed at elther end of
the span.
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MARKER

Example

Here is a technigue for viewing a fundamental and #s harmonics {or any evenly spaced'poﬁions of the spectrum) with
high resolution..

MR 250 . 000U MHz
-2 .6

hp REF .G dBm ATTEN 1D dB 60 dBm

18 o/ \
Narrow the span about the fundamental
as necessary with [#=] , centering the - f\ H \\
carrier. %@-: i ! \ fj \\ / \

STEF 2%50. G000 M-x )
Set the center frequency slep size with i [ U [ \
1 Vi

Now enable center frequency. With each l / v ¥ ﬁ
@ successive harmonics  will be g’ | | ”_w ] w W
displayed. ' -

cENTER 2:;&”::”‘3:;le VBW 308 Hx Swsf‘g 3?;: KH

ol T e o RS

‘ t - i

KA 0. 000 e
19,0 e

TR
g
£

£
—i

§ EMFER,
Sadt Aol

108b- dafe M
AT e e e ol

]
g
i b ot | STl

e EE Wik
T8 sae

Second Harmonic Third Harmonic Fourth Harmonic

Similar stepping can be accomplished using marker [ s | into step size for intermodulation products or other evenly

spaced signals such as communication channels.

L TRACK - Auton sontrol

The analyzer is capable of automatically maintaining a drifting signal at the center of the display. To operate signal
tracking
Press p===)  and place the marker on the signal to be tracked with, @

Press (3] to Initlate the tracking. The light above the key indicates tracking. (Press again to turn off)

As the signal drifts, the center frequency will automatically change to bring the signal, and marker to the center of the
display.

vatic Frequency

713



MARKER

,I,F REF .9 dBm ATTEN 18 dB
1@ 48/
The upper sideband of a ransmitier is 1o 101,000 Mz [
be monitored as the carrier frequency is [
tuned.
Locate the sideband with [we ‘..

i

GCENTER 101.0R0 MHx SPAN 208 hiHz
AES BW 1 hidx VHN 1 hHx SR 752 musx
MR 100.97828 MHz
hff REF .0 dBm ATTEN 10 a8 ~-35.80 dfm
12 8/
MARKER
i0BL978E8 MHz
. . . ~36L80 HB
The upper carrier sideband is tracked =
with 8] then zoomed in with | e 1[4 3
ith (s &l i
JE il
/1 \a
CENTER .100.3782 Meix SPAN 10.0 KMz
REs 8y 189 Hzx VBW 180 M SHP 3.8 esc

As the carrier frequency Is changed, the sideband response will remain in the center of the display. Both the center
frequency and marker frequency read out the sideband’s frequency.

Frequency count allews a number of measurements beyond the standard capability of the standard marker modes.

Each is used in conjunction with one of the three active marker modes, [wel [ s ) or and utilize the DATA controls
in the same manney.

FRE )

& counts the frequency of signals with great precision and accuracy even i the marker is not positioned at the
signal peak.

When [&#] 1s on and the active marker placed on a signal response such that the marker Is > 20 dB out of the noise
or the intersections of two signal responses and in the top 6 divisions of the graticule, the signal’s frequency will be read
out directly. (& ] works only for frequency spans of 500 MHz and below.
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MARKER
(e

HE

CNTR 548.27 MHz
},F e . dBm ATTEN 1¢ 48 48,60 dBm

19 4B/

COXNTER: . '\
542L27 MHz \
~45L 60 HBm

CENTER %49.9% M-z SPAN $3.0 Mz
RES BW 1 M-z VBW 300 wHx S 38 mese

If the marker is not in the fop 6 divisions, the display readout "CNTR” in the top right-hand marker area wi blink, in-
dicating the reading may be in error,

NOTE
The amplitude readout is for the absolute marker position and not the signal peak.

The marker mode combinations with are:

Readout
(8] 4 oo Signal frequency and marker amplitude.
(] + [ Frequency between the signal at the first marker, whose frequency has been stored, and

the second marker's counted signal freguency. Ampiitude between marker positions.

+ | o Signal frequency and marker amplitude. Causes automatic receniering to exact signal

frequency upon each successive reduction of span with D .

Measurement and Readout Range

The measurement and readout range for frequency count is the same as the associated marker modes, normal, dif-

12.5.

DATA Entry
See MARKER [, [ Jand (],

Example
Counted frequency differences between siable signals can be measured.
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CHTR 197.83 MHz

}'ﬁ REF .0 dBm ATTEN 1@ dB ~12.BQ 48w
10 B/ |
L
COUINTE]
; ; 187 83; Mz
Activate the freguency counter in a 400 “izlaam %‘
MHz span and position the marker with i .

TENTER 227 MHz SPAN AQQ MHx
RES BW 3 MRz VBN 108 khz S 30 meec

ENTR A -I2.80 MHz

hp EF .2 dBn ATTEN 10 dB ~20. 40 4B
1% 48/ n

To count the difference beiween the coubred a )
signal and its neighbor place the marker :;;:ﬁg Fz f
on one signal with ; then activate
marker differential and count the next N : ﬁ 1
signal. " : “VL . \
Press{ s | , oo ' ! .

CENTER 227 Mz SPAN 400 Mx
RES BW 3 M-z YBW 180 kHz SHP O30 maex

Note that the difference is not the difference of two current counter readings bul of one stored counter reading and
the current counter reading.

8

o

se Level ent

easurel

Whan noise level is activated and the marker is placed in the noise, the rms noise level is read out normalized to a
1 Hz noise power bandwidth.

M MR 27,88 MHz
N ) [ | bE d - . ’{"n REF .Q dBm ATTEN 13 4B ~129_1Q¢ dBm {1 Hz)
Tl OBHIFT
Qise [evel enapied. ([ 1@ dns
L SAMPLE
Noise level disabled: (] A
MARKER_Paoiom|: b /\
27.p0 MHz . /

—~12B. 10! dBm] (1 Mz )

START 8.8 M-z ST S8.0 My
FES BW 1 MHx VBW 308 kiiz WP 3G mesc

The noise ievel measurement readout is corrected for the analyzer's log amplifier response and deteclor response.
The value is also normalized to a 1 Hz bandwidth.

716



MARKER

Measurement and Readout Range
Noise level measures noise accurately down to 10 dB above the spectrum analyzer's noise level. The readout resolution
isinsteps of £0.1dB.

DATA Entry
See MARKER!

To Jand [

Example
In a communication sysiem the baseband noise level as well as signal to noise ratio measurements are required.

MKR 63,90 Mz
‘;TF REF .2 dBm ATTEN 10 «B ~134.8¢ dBm (1 Hz)

18 <48/

SAMPLE

KER.

A
itas Mz
i
i

R

4. 031 d3mi (1 Wz}

Select a frequency in the baseband spec-
trum clear of signals with a single marker. :

Presg [mwa) A f A \\
START #9.0 M-z STOP 4.0 Mex
RES 8w 308 kHzx VBW 188 kMHz SHE 38 mesc

v
Read the noise at the marker by pressing [ | [,

The noise at 84 MHz is — 134 dBm in a 1 Hz bandwidth. This corresponds to — 134 ¢Bm + 36 dB/4kHz = — 98 dBmin
4 kHz voice channei bandwidth.

Signat 1o noise measurements require the measurement of 1he noise level, as the example above, and the measure-
ment of the absolute signal level. ™

MR 56.42 MHz

hﬂ REF .0 dBm ATTEN 10 4B ~32.50 dBm
1¢ aps
MARKER
) seLa.a Mz 'H
Measure the power level of the adjacent ~3PL 0O dBm :
signal. To turn the noise level off, press L \ ] ;
L / | |
Do o and read the power level, [ ' ﬂ \ i
START 20.% Mix STIF 80.9 MHr
RES BW 300 kHz VYBW 10% aHzx S 2) meoc

The signal to noise ratio referenced 1o 4 kHz bandwidth is — 32dBm — (—98 dBm) = 86 dB.

*Normalization to a desired bandwidth uses the sguation m%w
1010g 14z
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Chapter 8

FERE E

This chapter describes the use of SCALE and REFERENCE LINE control groups for setting the amplitude scale, and
for making amplitude level measurements more convgnéemly.

fis% REFERENCE LINE m

DiSPLAY LINE
mn el

THRESHOLD

SCALE keys ailow the scaling of the vertical graticule divisions in logarithmic or linear units without changing the

reference ievel value.

LOG
s ] (DATA eniry) scales the amplitude to 1 dB, 2 dB, 5 ¢B or 10 dB per division.

i (23] is pressed when the scale is linear, 10 dB per division will be automatically entered. The subsequent (DATA), if
any, wili then repiace the automatic 10 dB/div.

# REF —-23.3 dBm ATTEN 10 48

E =

LOG
Press [&5) @ @

1 .
CENTER 45%3.0 MHx SPAM 10,0 MHx
RS BW 180 hHx VBW 30 iz She 30 moac

LiIN

L immediately scales the amplitude proportional o Input voltage. The top graticule remains the reference level, the
bottom graticule becomes zero voltage, Reference level, and all other amplitudes, are read out in voltage. However,
other units may be selected, See Amplitude Units Selection, Chapter 12,

It (%] is pressed when the scale is linear, 10 dB per division will be automatically entered.
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SCALE

hp FEF 4.72% oy ATTEN 10 dB

LIN : . H
Press [ |

ﬂ
!

CENTER 453.0 Mz T SPAN 10,9 WHz
RES 8W 180 kHx vaw 32 hHz WP 30 moac

tn LINEAR, a specific voliage per division scale can be set by enfering a voltage reference level value. For example,
to set the scale to 3 mV/division, key in 30 mV reference level. (Voltage entries are rounded to the nearest 0.1 dB, sc the
30 mV entry becomes 30.18 mV, which equals —17.4 dBm.)

DATA Entry
f’{}j @ Changes scale in allowable incrementsi(1, 2, 5 or 10 aB per division).
)
| i §§§§ Enables direct scale selection of allowed values. Other entries are

rounded to an adiacent value.
LIN
No DATA entry will be accepted with the linear SCALE selection key, [
Example

It is convenient to observe AM sidebands in linear as well as logarithmic scales for analysis of both modulation
percentages and distortion products.

hyp RS -B8.1 dBm  ATVEN 19 48

e 48/

Wi
nawiE
Modutated AM signal displayed in the 10 / \V/ \V[ \

dB/division scale shows the carrier, lis 2 U \/
sidebands and distortion products. - : '

CENTER 451.382 Mz SPAN 208 RHz
RES PW 3 kHz vBW 3 khHx SWP 100 meace
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SCALE

Linear scaling enabies the cbservation of the sidebands proportional to the carrier.

LIN

Press(_ .

As in the MARKER [ s | example, Chapter

7, a direct readout of the percent moedula-
tion can be made,

The fractiona! readout is one half the
modulation index (only one sideband is

measured).
% AM = 2(.25) X100 = 50%.
Note that the carrier signal need not be
placed at the reference leve! for an index

ratio measurement,

LOG
Change 1o a logarithmic scale with [7)

and change the dB/ with @ @

The sidebands are 12 dB down from the
carrier, veritying the earlier measurement

results.

Harmonic distortion of the modulating
signal can be measured as in MARKER

[a ], Chapter 7.

The modulation freguency is 18.8 kHz and
the distortion caused by the second har-
monic is 2.4%, (read out as 024X}

MK A —3B.7 RHz

h,ﬁ REF 68.00 v ATTEN 10 &3 -250 X%
L INEAR
L
MARKER
~18L7 kHz
. 258 X

CENTER ASL.3H2 M-z
RES BW 3 kHz

BEF ~BB.1 dBm ATTEN 10 a8

¥YBW 3 kHz

SPAN 208 kikz
SHP 100 maaw

MR A ~18.5 kHx
~12.00 dB

Iy
72 s

MARKER

—18L% kHz
~12L28 HB

CENTER 451, 382 MHx
AES B 3 WHz

REF 88.00 uV

VBW 3 kHx

ATTEN 10 4B

SIPAN 2P0 kHz
SWP 190 meac

MR A ~18.8 kHz
-8249 X

hp
5 48/

L MARKER

—-i8{8 kHz
B2y X

eI T

i
|
i
|
|

I

CENTER 451.382 MHz
AES BW 3 kHMz

8.3

VBW 3 RHz

SPAN 20@ hidz
WP 108 mssc



REFERENCE
LINE

The reference line functions DISPLAY LINE (DL) and THRESHOLD (TH} place horizontal reference lines on the
dispiay. Their levels are read oui,

DISPLAY LINE uses:
* measure signal levels with direct readout.
* establish a standard for go/ng go test comparisons,

e eliminate or reduce amptitude errors due to system frequency response unceriainty in conjunction with
TRACE arithmetic,

THRESHOLD provides:

* abase line clipper whose level is read out.

Display Line

Display line {==] {DATA entry} places a horizontal reference line at any level on the graticule. The line’s amplitude, in
reference level units, is read out on the left-hand side of the CRT display.

;U; REF .0 dBm ATTEN 1D dB
I
i

19 4B/ r

i

START 10 Mz
RES BW 3 Mz VBW 300 kMz SWP 30 maec

The display line can be positioned anywhere within the graticule. When activated after LINE power ON or (&% the
display line is placed 4.5 divisions down from the reference level.

Display line [ = ] erases the line and readout from the CRT display but does not reset the last position. If the display
line is activated again before LINE power ON or (3], it will return to its last position.

Display iine position is always accessible for HP-{B and TRACE %], even if never activated. See Chapter 6, TRACE
arithmetic.

The display line readout has the same number of significant digits as reference level,

DATA Entry
[lrea | © Moves the line about two divisions for each full turn. The line moves in
display unitincrements.
) @ Moves the line one tenth of the total ampiitude scale per step.
<
(o] 3288 Positions the fine to the exact entry level. Eniry may be in mV, uV,
11773
+ dBm, = dBmV, or + dBuV depending upon which units are selected.
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REFERENCE
LINE

Example

When the amplitude of a number of signals in the same span require a quick readout, the display line can be used,

By WEE 18,0 dBm  ATTEN 10 4B

werd 11 7 0 T T I
LisP.AYLLINE .
~24{ 9 dfm
Activate the display line with [==). ':“;ia.s
With place the line through the
peak of a signal and read out its absolute
amplitude level.
START O Hz STOP BG0 Mz
RES BW 3 MMz VBW 300 kHz SWE 30 meec
Moving the display line to gach signal reads out its peak amplitude.
Thresho

Threshold 1= (DATA entry) moves a lower boundary to the trace, similar to a base line clipper on direct writing CRY
spectrum analyzers. The boundary's absolute amplitude level, in reference fevel uniis, is read out on the lower lefi-hand
side of the CRT display.

hp FEE -i8.C dBm  ATTEN 10 8

10 4B/

START O iz sToP 800 MHz
RES BW 3 MH:z VEW 1 MHz SWE 30 mess

The threshoid can be positionad anywhere within the graticule. It operates on TRACE fmr] | or =] for TRACES A,
B and C simultaneously. When activated after LINE power ON or (#%] | the threshold is placed 1 division from the bot-
tom graticule,

The threshold level does not influgnce the frace memory, that is, the threshold level is not a lower boundary for trace
information stored and output from the frace memories through the HP-1B. TH [ s ] removes the thrashold boundary
and readout from the CRT display bul does not reset the position. | threshold is activated again before LINE power ON

or [ itwill resume at its last level.
The threshoeld readout has the same number of significant digits as reference level.
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REFERENCE

LINE
DATA Entry
— Moves the threshold about two divisions per rotation. The line moves in
display unit incremenis.
Moves the threshold one tenth of the total amplitude scale per siep.
= (8] [ i et
L1311 it i
(=) EEEE Positions the threshold to the exact entry level. Entry may be in mV, uV,
+dBm, =dBmV, or = dBuV depending upcn units selected.
Example

The threshold can be used as a go/no go test limit,

hp  REF .8 dBn ATTEN 18 dB
18 487
A series of signals can be tested for a
specific threshold level by placing the
threshold at the test level. 1
START 20 MHz STOP BOD Mz
RES BW 3 MHz VBW 30Q k#z BWFP 30 meac
b WEF .0 dBo ATTEN 12 &8
12 &8/
— ITHRESHOLD
Press THRESHOLD [w) (5 | (5] [ -] ~SSp2 o

Cnly those signals > — 55.2 dBm will be
displayed

START 20

8.6

Mz
FES BW 3 M-z

VB 308 kM2

STOF 800 M-z
GHP 30 maac



Chapter 9

This chapter describes the COUPLED FUNCTION group and its use in various measurements. The COUPLED FUNC-
TIONS control the recelver characteristics of the spectrum analyzer.

The values of the COUPLED FUNCTION are automatically selected by the analyzer 1o keep absolute amplitude and
frequency calibration as frequéncy span and reference ievel are changed.* The functions are all coupled with LINE

power ON, (] or when their individual |

isactivated. (%] couples all functions but [ and [ .

L

Cougples
Function
COUPLED FUNCTION
OFF
MANUAL MANLIAL MANUAL MANUAL MANUAL MANUAL
r Q@ s Q@ @ ) s @ Light
RES VIDEG SWEE? || | CF STEP ]
‘—- Ll aw JI B J “m@sﬂ [“TTE"'}J {Lng J ON
Uncouples l
Funetion

Center Frequency
Step Size

RF Attenuation

Sweeptime, full scale

Video Bandwidth

Resolution Bandwidth

For each COUPLED FUNCTION:

E Sets the function to the preset value dictated by the analyzer’s current state. The
function is coupled.

AL
”2: Function wvalue will not change with instrument state. DATA  entry
changes value, The MANUAL light goes on and stays on until the function is placed
[wn jonce again.

In most cases the [ ws | coupled functions will change values to maintain amplitude calibration when one or more of the
others are manually set. If the amplitude or frequency becomes uncalibrated, "MEAS UNCAL appears in the right-hand
side of the graticule.

Coupled
Function Selects
(%) 3 dB resolution bandwidth {IF filter) which largely determines the ability of the
analyzer to resolve signals close together in frequency.
e 3 dB bandwidth of the post delection low pass filter thal averages noise appearing
onthetrace.
53 The total time for the analyzer to sweep through the displayed freguency span or
display a detected signal in zero frequency span.
"M The setting of the input RF attenuator which controls signal level at the input mixer.

Selects center frequency change for each DATA ‘ \i f{_}l when| F:E;";g;:},_j is activated.

(Y W L N——

F/crszsﬂ
e

i s

*Center frequency step size does not affect amplitude or {requency calibration.
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COUPLED & )
FUNCTiON -

T ﬁ%?y For COUPLED FUNCTIO

, (555 and =] . The DATA entry from DATA . and |{}\ {}' selects

FHE

higher IF bandwidth,

{57 (DATA entry) sets bandwidth selection to MANUAL and changes the analyzer’s IF bandwidth, The bandwidths
that can be selected are 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kMz, 10 kkz, 30 kidz, 100 kHz, 300 kMz, 1 MHz and

3 MHz

b PEF LD dim ATTEN 10 4B

1@ «B/

T
| R Rt
[ A

STIOF 482.1 MHx
VBW 100 xHz SWH 30 maac

Example
A measurement requiring manual resolution bandwidth selection is the zero span (time domain) chservation of

modulation waveforms. An example can be found in Chapter 4, Zero Frequency Span - Fixed Tuned Receiver Operation.
Another use of manual resolution bandwidth is for better sensitivity over a given frequency span.

hp PEE S38.0 dBn  ATTEN 10 48
1 - e S T

10 dfs |

The low leve! intermodulation products of |
two signals spaced 100 MH2z apart need
to be measured. With the functions
coupled the analyzer noise may mask
these distortion producis.

CENTER 258 MMz AN AL bz
RES BW 3 MHz VBW 1 Mz SHP 30 mese
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COUPLED ..

{ vipgn

FUNCTION

by REF_-38.8 gBn  ATYEN 12 ¢3

12 a8/
Reduction of the noise level by 10 dB :
{increased sensitivity) is achieved by ”%ﬁﬁgﬁf
decreasing the bandwidth by a factor of
10.

= [0 l
{THRESHOLD has been activated to ‘
clarify the display.)

™

L

digm

CENTER 288 Mz SEAN 4AT MHy
RES W 30 kM2 YBW 39 kM2 GRP 1.5  aec

The sweep time automatically slows to maintain absolute amplitude calibration if [%¢) is coupled.

[ ]|(DATA Entry) sets the video bandwidth selection to manual and changes the analyzer's post detection fifter
bandwidth. The bandwidths that can be selected are 1 Mz, 3 Mz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30
kHz, 100 kHz, 300 kHz, 1 MMz and 3 MHz,

},F REF .8 dBm ATTEN 12 dB

8 dB/

START 204.28 Mz
RES SW 100 &Hx

STOE 289,20 MHz
SHE 150 mase

Example:
Signal responses near the noise level of the analyzer will be visually masked by the noise. The video filter can be nar-
rowed to smooth this noise.

hp FEF .2 dBw ATTEN 12 <8
8 dB/
| ¥YIDEQ BW
300| kHz
A low level signal at this center frequency
can just be discerned from the noise.
CENTER 287.0 MHx SPAN 32.0 MMz
RES B 1 MHz vBW 300 hHx SHR 30 meac
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COUPLED )

FUNCTION
hP REF .Q@ dBm ATTEM 18 o3
12 d8/
YIDED BF{
Narrowing the video bandwidth clarifies 3 W=
the signal and allows its amplitude
measurement.
press (% (&) (&) (S (]
CENTER 207 .0 Mg SPAN 50.8 MHx
RES BW 1 MHx Yaw 3 kH2 SR 3R masc

The sweep time will increase to maintain ampliiude calibration.

NOTE
The video bandwidth must be set wider or equal to the resclution bandwidth when measuring impulse noise f%evels.

Video Averaging

Narrowing the video filter requires a slower sweep time to keep amplitude calibration since the narrower filter must
have sufficient time to respond to each signal response. Video averaging is an internal routine which digitally averages
a number of sweeps, aliowing a more instantaneous display of spectral changes due to center freguency, frequency
span or reference level changes, See Chapter 12, page 12.11,

Sweep Time

(%! (DATA entry) sets the sweep time selection to manual and changes the rate at which the analyzer sweeps
the disptayed frequency or ime span.
The sweép times that can be selected are;

SWEEP TIME SEQUENGE
FREQUENCY SPAN 20 ms to 1500 sec 1.1.5,2, 3, 5,
=100 7.5and 10
ZERQO FREQUENCY 1t psto10ms 1,2,5and 10
SPAN 20 ms to 1500 sec 1,152, 3,5,
7.5and 19
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COUPLED
FUNCTION -

hp FEE .0 dbm ATTEN 12 dB

1e <48/

AR PR

CENTER 73%2.08 M-z
RES BW 100 kHx VBW 38 Wz

Example

To identify signals guickly in a very narrow frequency span {where the resolution bandwidth would be narrow) the
sweep time can be temporarily reduced. {e.g. speed up sweep rate).

hﬂ REF —30.0 dBm ATTEN 18 dB

18 dB/

SPAM
A freguency span of 10 kHz will have 18.p WHg

gelected resolutions and video band-

widths of 100 Hz and a sweep time of

3 seconds.

i

| |
!

il

SENTER 7%7.7818 MAz SPAN 18.0 kHx
FES BW 180 Hz vBW 188 Hx SWP 3.@ sac

#gf; o BN ATTEN 18 &

Y I —

To quickly see signals present in the span

press (% and @ several times. When sweEPT HE

the sweep completes its span, couple 300, meag A

sweep time again with [a= ] | . l \

Note the DISPL UNCAL message appears 1

automatically, as the faster sweep time ‘ ‘

causes some distortion of the spectral N } \

response. ”‘! h o

Jlﬁ?\d/\"\. i Wy ‘v“?“.m;

T . R
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COUPLED —
FUNCTION —

tenuation

@ (DATA entry} sets the attenuation function 1o MANUAL and changes the analyzer's RF input attenuation. The
levels of attenuation that can be selected are 10 dB 1o 70 4B in 10 ¢B steps, or 0 dB under special conditions. Generally

the reference level does not change with attenuator settings.

by FEE_.0 dbm
18 4B/
™
—-74.4
4B
START O He STOR 1500 Mrix

RES #BW 3 MHX VBW 1 MHz Sw 3D meec

When the RF input attenuator function is coupled {AUTO)}, the value selected assures that the level at the input mixer is
less than — 10 dBm (the 1 dB compression point} for on-screen signals. For example, if the reference level is +28 dBm
the input attenuator will be set to 40 dB: +28dBm —40dB = — 12 dBm at the mixer.

The input mixer level can be changed to assure maximum dynamic range. See input Mixer Level, Chapter 12,

CAUTION
Greater than + 30 dBm total input power wiil damage the input attenuator. Input powers greater than
+ 13 dBm at the input mixer will be reduced by an internal limiter.

Zero Attenuation
As a precaution to protect the spectrum analyzer's input mixer, 0 dB RF attenuation can only be selected from the

number/units keyboard, press [ r—e L |
- L

Reference Levels < = —100dBmand > + 30dBm
Reference levels < = — 100 dBm or between -+ 30 dBm and + 80 dBm can be called when the reference level ex-
tended range is activated. Low reference level limits depend upon resolution bandwidth and scale.

!

Press' (= |7 to extend the reference level range.
See Chapter 4, FUNCTION | *=u= | and Chapter 12, KEY FUNCTION, page 12.5.

Determining Distortion Products .
If the total power 1o the analyzer is overloading the input mixer, distortion products of input signals can be dis-
played as input signals. The RF attenuator is used to determine which signats, if any, are internally generated distortion

products.
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COUPLED -

were |

FUNCTION —

hF REF —I0.C dBwm ATTEN 18 di2
18 -dis

Example

The twe main signals shown are produc-
ing intermodulation preducts because the
analyzer's input mixer is overioaded.

\
\
i

il

[
’ [
IR

CENTER 118.434 MHiz
RES BW 1 kMx VBW 1080 Mz

=

SPAN 108 kHx
S0P 3.0 seo

hﬂ HEF 1.0 dBm ATTEN 10 4B

10 o f\ .
\ f
\ |
To determine whether these intermod { \ f
producis are generated by the anaiyzer, L / \ ! \
first save the spectrum displayed in B | A , \ f \ .
with @0 B (w8 il R i

LENTER 119.414 ¥ax

SPAN IR0 WMz
RES BW 1 kHx vBW 102 Hax

SHP 3.0 enc

},P HEF -10.0 dBm ATTEN 23 dB

10 28/ w
\ |

RBE _ATTEN \ {
Increase the RF attenuation by 10 dB. 20 @8 ! ‘ J
Presg [wm] @ (It the reference level [ \ [ '
changes it will be necessary to return it . . [ \ }
back 1o its original value.) [ \ l i

N o et ee e

Since some of the signal responses decrease as the attenuation increases (by comparing the response in A with the

stored trace in B), distortion products are caused by an overicaded input mixer. The high feve! signals causing the
overload conditions must be attenuated to eliminate this condition.
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COUPLED s
FUNCTION -2

enter Freqguancy Ste

() (DATA entry) sets step size to MANUAL, changes and stores the step size entered. While (%37 is in MANUAL,

CENTER H N . 1 ’ n v
il (‘{ﬁ and |\ changes center frequency by the step size value stored in the register. Several functions

| S

can be used to enter step size value to the register. When a CF step size is AUTO, the center frequency steps will be
10% of the frequency span, even though the CF step size register contains another value.

Entry Value ) State
step size [we |, 30 of
LINE power ON 100 MHz coupled (AUTO}
&5 (DATA entry) DATA entry value unceupled (MANUAL)
MARBKER 8 marker frequency readout uncoupled (MANUAL)

The step size can be varied from 0 Hz to 1500 MHz to a resolution equal of 1 Hz. it is displayed with the same resolu-
tion as center frequency.

hp REF .0 diw ATTEN 38 4B

START @ Mz - STOF 1388 MHx
RES BW 3 MHx YBW 300 hHzv S 3D mees

When the center frequency is activated with step size in MANUAL, the active function readout includes both the center
frequency and the step size value.

by FEF_.0_dbm ATTEN 12 4@
10 uBs |

LENTER 181 MHx SPAN 15008 M-z
RES BW 3 MHa VBW I8 kHx SHP 32 manc
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COUPLED i

FUNCTION -
DATA Entry
[=57] Changes the step size in display unit increments.
&= f5| .{}} Changes the step size in steps equal to one tenth of the frequency span.
5| ased Selects a specific step size to a resolution equal 1o the current center
nans frequency readout.
Example

Surveillance of a wide frequency span sometimes reguires high resolution. One fast way to achieve this is 1o take the
span in sequential pieces using a tailored center frequency step. This example looks from 0 Hz to 1500 MHz in 50 MHz
spans.

hp FEF .0 dBm ATTEN 10 48
12 4B/

ER \
First set a span and start frequency, Fora 5.9 MHp [ \

{" FREQBENDY r_\|
Epan of 50 MHz press | o | ? 50| : \ / \
o Set the center frequency Eo 25 MHz \ / \

w1th 73 s [ E) g / \

LENTER 25,8 Mdx SPAN 50,0 Mz

RS BW 1 kM2 VBN 220 hHz S 3 meoc
hp FEF_ .0 dBn ATTEN 18 o8
18 dev

L CENTER \
(s) R iR
R 2 Mz
Set the Siep size to 50 MHz, %8 | 8
gﬁoml 3|, and reactivate center frequen-
S S

cy with | ,-:éc'i'é?m_j .

CENTER 22%.Q MMz GPAN B3.0 M4y
AES Bw i Mz VEW 388 i SHE 30 moesc

T
Now each j%/\ sets the center frequency to the next 80 MHz span for a span by span surveillance of the spectrum.
{Center frequency = 25 MHz, 75 MHz, 125 MHz, etc.) Center frequency step size can alse be defined by the marker,
see the MARKER ENTRY portion of Chapter 7, page 7.183.
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Chapter 10
and T

This chapter describes the use of SWEEP and TRIGGER control functions.
SWEEP controls enable:

(o | continuous, or repetitive sweeping (sweep time z 20 ms).
s a single sweep which will repeat only on demand {sweep time = 20 ms}.
TRIGGER controls select the function which will begin a sweep:

as soon as possible, :

line voltage passes through zero on a positive swing,

an external signal voitage passes through ~ 1.5 volis on a positive swing.
the leve! of a detected RF envelope reaches up to the level on the CRT display determined by
the LEVEL knob.

SWEEP

SWEEP and TRIGGER Controls

The spectrum analyzer frequency sweep {sweep times = 20 ms), once triggered, coniinues at a uniform rate from the
start frequency to the stop frequency uniess new data entries are made to the analyzer irom the front panel or the HP-
18, With faster sweeps, changes to center freguency, for example, appear continuous. With long sweep times, a change
in center frequency noticeably suspends the, sweep while the analyzer updates its state and readout, then the sweep
continues from where [t was, tracing out the new specirum.

The SWEEP light indicates that a swesp Is in progress. The light is out between sweeps, during data entry and during
[35] gating. {The tight is out for sweep limes = 10ms.)

After a sweep, the next sweep will be initiated only if:
® continuous sweep mode is selected or a single sweep demand is made,
® the trigger conditions are met,

® catais not entered continuously from the front panel DATA controls or the HP-13.
Continuous Sweep
[« ] enables the continuous sweep mode. Provided the trigger and data entry conditions are met, one sweep will
follow ancther as soon as triggered. Pressing [=

Single Sweep

continuous, one sweep is initiated provided the trigger and data entry conditions are met. A sweep in progress will be

terminated and restarted upon [me:
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SWEEP
TRIGGER

Zero Frequency Span Sweep
In zero frequency span, sweep times from 1 usec to 10 msec are also available. In these sweep times the SWEEP

directly onto the dispiay along with the graticule and readouts. The graticule and readouts are refreshed following each
fasi sweep.
To avoid flicker of the display when external or video triggers are less frequent than 25 msec, the analyzer will trigger
internally. If triggers dependent only on external or video triggar are required press

%
sl {e] disables “auto’” external irigger feature
Yy

or [w] [m=] disables “auto” video trigger feature

NOTE
For zero frequency span sweep times s 10 msec and (e} xOF (=] ythe CRT display graticule and readout
depend upon triggering. If no trigger is present the CRT display will be blank.

The analyzer sweep is triggered by one of four modes selected.
e 5 allows the next sweep 1o start as soon as possibie after the last sweep.
® e allows the next sweep to start when the line voitage passes through zero, going positive.

® E allows the nex! sweep to start when an external voltage level passes through = 1.5 volts, going positive,

The external trigger signal level must be between 0V and +5V.

o o))

[c Moo N0
jogoNcRol

EXTERNAL TRIGGER
" INPUT 5V MAX.

R T et |
External TRIGGER Input

® [we]  allows the next sweep ¢ start If the detected RF envelope voltage rises to a levet set by the LEVEL knob. The

LEVEL corresponds to detected levels displayed on the CHT between the bottom graticute (full CCW} and the fop
graticule {full CW).

An RF envelope will trigger the sweep only if it is capable of being traced on the CRT display, that is, the resolution
bandwidth and video bandwidth are wide enough to pass the modulation waveform of an input signal.
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TRIGGER

Exampie
hF, REF 167.8 mV ATTEN 18 4B
L INEAR \
Aummumamn
A zero span display of this video %usﬂjmue / \ / \ o /
@ Jisbs :
waveform will trigger for all LEVEL knob ' k / \ / \\ /
settings.,

I o
-
R o

/ T
/ T 117
VI VIRV,

CENTER 236.323403 Mdr SPAN B Hr
RES BW & MHz VBW 1 Mx SWE* B2 uses

hF REF 291.3 mV¥ ATYEN 20 48

L INEAR

If the video signal lowers on the display, ‘*Z"‘gﬁﬂk

the LEVEL must be set towards the minus

side. : /
VARV SR VARVER VAR
/AR AR T

-\
\J \J \Vj
CENTER 236.323403 MHz GEAN @ Hax

RES BW 1 Mz VBN 1 Mz SWP %2 peoc

I the leve! does not cause a trigger within 25 msec, the sweep will be triggered anyway {¢ insure a display. Note that
this is true only for sweep times = 10 msec,
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Chapter 11
STRUMENT STATE

This chapter describes the INSTRUMENT STATE keys. Each key aliows access to or activation of a specific setf of
functions and their values. Some of the sets are built in to the analyzer and some are user defined.

INSTRUMENT STATE

Frll SPAN

Instrument states that can be selected:

FULL SPAN
() A full O Hz to 1500 MHz span with coupled operation and afl the functions set to known states and values.
FULL SPAN

0-15

A full 0 Hz to 1500 MHz span with a minimum of other front panel functions changed.

[ome | lj Saves the complete set of current front panel funciion states and values for later recall. Regisiers 1
througt: 6 are available for storage.

N
@ Recalls the complete instrument state saved in the register called.

o Calls for front panel control after the analyzer has been placed in a remote state by an HP-IB controller,

() provides a convenient starting point for making most measurements. That is, it calis for a full 1500 MHz span,
coupled functions and a 0 dBm reference levet, io name a few. LINE power ON automatically calls for an instrument
preset.

The states that are set inciude all the functions and values of

® front panel funciions,
and ® [ ] KEY FUNCTIONS,
and ® functions accessible only by the HP-1B.

Front Panel Preset

TRACEB, butnot Aor C.

F

[ Functions Activated with (45
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To be precise:
SIGNAL INPUT:
FUNCTION:;

DATA:

COUPLED FUNCTION:

TRACE:

MARKER:
INSTRUMENT STATE
(o] and [s]:
SCALE:
REFERENCE LINE:

SWEEP:

TRIGGER:

INSTR CHECK:
KEY FUNCTION:
[=n] FUNCTIONS:

HP-IB FUNCTIONS:

INSTRUMENT Pl
STATE

Input 2 selected 100kHz -1.5GHz

Start Frequency OHz

Stop Freguency 1500 MHz

Reference Level 0 dBm

Hold

All set to [ | which corresponds to the following values:

Resclution Bandwidth 3MHz

Video Bandwidth 1 MHz

Sweep time 2GC msec full scale

Attenuator 10 dB. coupled to maintain <-10 ¢Bm at inpui mixer
Center Frequency Step Size 100G MHz entered in register '
A Clear-Write

B Blanked but information in memory saved

A—B Off

Off

States are saved including the current state, See [jém below.
Logarithmic, 10 dB/division _"
Bisplay line off

Thresheld off

Continuous

Free run

5.5 divisions up
1.0 divisions up

Aninternal instrument check is made. if the check is false, lights will stay on.
Normal
Al (%] functions are disabled. For example, all titling is erased after an instrument

‘preset. Chapter 12, [»] KEY FUNCTIONS, discusses the implications of activating

instrument preset during FUNCTION use.
If the key is activated (shift light on), (%3] unshifts the key. This is equivalent to pressing

“D1" Display size-normal

YEM Erase trace C memary

03 Output format ASCII absolute
“PD" Pen down

“DAY Display address set to 3072

Graphic information or control language written into the analyzer memory by HP-IB func-
tions such as graph (GR), piot (PA}, label (LB}, or display write {DW) will be erased unless
stored in trace memory B. Instrument preset also rewrites all the display graticule and
character readouts into the appropriate section of the display memory,

See 8568A Specirum Analyzer Remote Operation {(HP part number 08568-90003) for fur-
ther information.

1.5

(i | immediately sets the COUPLED FUNCTIONs _% |, (%] and [%#) to automatic, the start frequency to O Hz and
the stop frequency to 1500 MHz. The other front panei functions, (=~ ] KEY FUNCTIONs of HP-IB only states are not

changed.



INSTRUMENT —
STATE () ]

Saving and

[ ] (DATA keyboard entry) and [==u] (DATA keyboard entry) save and recall complete sets of user defined front panel

function values. The DATA entry from the keyboard names the register which stores the instrument state. Six registers,

”T? through {6 . can be saved and recalled. Only another {»« | will erase a saved register. The registers contain their
- L

ecalling Instrument States

last states even with a loss of line power {power failure). The registers are maintained with an internai battery supply for
about a 30 day period after line power failure,

Q @ is a special recall function which recalls the instrument state prior to the /ast instrument preset or single
funciion value change, which ever has maost recently occurred. It alds in recovering from inadvertent entries.

The current instrument state, if the POWER switch is turned to STANDBY, {or a short term loss of ac ling power) can

p—

Some [ ] KEY FUNCTION vatues or states cannot be saved. Neither can information in the display memories, such

as a titie or trace.

The (@ register is a buffer for instrument state transfer under remote operation and the sjandi 9 istates are used

for caEi‘i;Jraiion signal adjustments.
Example

When a test sequence is used over and over, the instrument siales can be sel up in the registers prior to testing for
recall during the procedure.

hp REF 223.6 mv ATTEN 18 48
LINEAR
Keying in a specific state:
{enéee SavE: BEG 1
"y
EmER I's g !
E30IDG
ST T ] -
C= ) )00 (E
1k
LIN [_JISCALE H -
Then save with [ || 1 |, J\ﬁ
CENTER 86.00¢ M-z — BPAN 28R Wiy
FES BW 1 kMx VBW I kHzx WP 738 maec
"’F REF .§ dbm ATTEN 10 4B
1R 4
Press (32 . \
] £
START @ Hz . : ' ' - . BTR 1880 10;3
RES BW 3 MMz YEW 1 MHz S 30 mmex




SealE

INSTRUMENT Co ) [vions)

STATE

fi'p REX 2231.8 mV ATTEN 10 48

LINGAR
And recall the last state with e | 11, REch L lREG]
Cnce the state has been recalled, any = 3
function can be used for more detalled
measurements.
Note that in this case, the state could also
have been recalled by e f? .

CENTER 89,028 Mz . SPAN 200 kMx

RES BW 1 kHz Vi 1 kMx S 75E meac

enables front pansel control after an HP-1B remote LISTEN or TALK command has been executed, An HP-IB local

tockout will disable [=] until an HP-IB return to local command is executed or the LINE power is turned to STANDBY
then ON again.

Indicates instrurment has been addressed
through HP-IB

ADRB'D

indicates instrument is Iin remote opera-
tien

The addressed light remains on untii an HP-18 device clear command or any unlisten command is executed.
See 8568A Spectrum Analyzer Remote Operation, HP part number 08568-80003, for more getailed information,



Chapter 12

This chapler describes access and use of the [s+ ] KEY FUNCTIONS.

KEY FUNCTION
5

not named on the front panel but are coded by the blue characters beside the keys. For example, the frequency offset
function is designated by the code V. On the front panel the code Vis found in the FUNCTION section:
{_V
| sacasence
Tne shift functions are-activated by pressing [== | and then the front panel key with the appropriate blue code. A com-
plete summary of shift FUNCTIONS is on the facing page. An index to all shift functions is on page 12.15,

Example
Activate the shift function V {frequency offset) with
press (o | shift fight on
v

press | ,Wj shift light off and offset function activated
- .

The shift light can always be turned of{ with e’ | which returns the front panel keys to their designated function. [ses]
does not disable the selected shift function (except for title).

DATA Entry

An active shift function value is readout and identified in the active function area of the display the same as any other
function uging DATA entry. Once the data has been entered, any other function can be aclivated. The shift function will
retain its last value until Tor LINE power STANDBY.

52T

DATA entries to shift funclions are made only from the numberiunits keyboard. The ENABLED fight remains off sven
though data may be entered.

Data is entered, that is, charﬁes the instrument state, only when a units key is pressed. If the entry has no units {an
address for exampie), use the| & key as the terminator,
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(] FUNCTION

FUNCTION SUR

General Display instrument State

HP-IB Service reguest 7 Annotation blanked o Save registers focked {
Enter HP-IB address P Annotation on D Save registers unlocked )
Power on in last state f Display correction data W
Dispiay Address pa CRT beam off g
Display Write f CRTheamon h
Max mixer input tevel . Graticule bianked m
Graticule on n
Frequency Title E
Counter Resolution = Error Correction
Frequency offset V Execute routine W
Negative entry - Trace Use correction data X
Do not use correction data Y
Amplitude A *+ B—A “  Dispiay data w
Amplitude offset z  Detection:
Units . dBm A ”O”.“.a‘ &
dBmY B ;:)OSITIye peak [+
dBuV o negative peak d
vollage D sampling e
Extended reference level Trace C:
blank trace C k . .
range | B=C ; Diagnostics
Negative entry - B_0C j Count pilot IF at marker K
Preamp gain, input 1 < g ‘ Count signal IF at marker o]
Preamp gain, input 2 > viewtrace C i Count VTO at marker N
V!dee averaging on G Disable step gain G
Marker Video averaging off H Frequency diagnostic on R
Counter resolution = Inhibit phase lock flags W
Continue sweep from marker t Manual DACS control J
Enter A— span O Measure sweeptime F
Noise level on v ~ Trigger - Zero Span Second LO auto S
Noise level off I [o Jwithout 25 msec triggering x Second LO shift down T
Stop single sweep at marker u PWithout 25 msec friggering v Second LO shiftup U

ALPHABETICAL KEY CODE SUMMARY 2

A Amplitude in dBm U Second LO shift up 0 Annotation blanked

i3 Amplitude in dBmV v Frequency offset D Annotaticnon

C Amplitude in dBupV W Execute error correction g Disable step gain

D Amplitude in voliage routine r HP-18 service request

E Title X Use correction data t Continue sweep from marker

F Measure sweep time Y Do not use correction data u Stop single sweep at marker

G Video averaging on Z Armplitude offset v Inhibit phase lock flags

H Video averaging off a Normal detection W Display correction data

I Extended reference level b Positiva peak detection X (=} without 25 msec
range C A+B—A !

J Manual DACS control d Negative peak detection y

K Count pilot IF at marker e Sample detection triggering

b Noise level off f Power on in last state z Display address

it Noise level on g CRT beam off - Negative entry

N Count VTQ at marker h CRT beamon =  Counter resolution

O Enter A span i B=C { Save registers locked

P Set HP-IB address j View trace © ) Save registers, unlocked

Q Count signai IF at marker k Blank trace C < Preamp gain, input 1

2] Frequency diagnostic on ! B-C >  Preamp gain, input 2

§  SecondlLOauto m  Graticule blanked | Display write

T Second LO shift down n Graticule on , Max mixer input level
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tive DATA Keyboard Entry

Entering negative data from the DATA keyboard requires the use of a negative symbol prefix on the number entry.
negative entry:  [awr ] [

For example 1o enter a negative 100 MHz offset frequency:

A
™
Pragg {me] FEM__} 1o activate frequency offset

Press [swn] [we E} 0 EO_] @ato enter a negative frequency,

Not all vaiues can be entered with a negative prefix, for example a negative eniry to a vollage reference level will
result in entering the positive value,
Negative entries in dB can be made with the -dBm units key or the negative prefix with the + dBm units key. If both

negative prefix and ;C'Qﬁg are used, the value will be entered as positive.

_

Freguency and A

The CRT display amplitude and frequency readout can be offset, Entering an offset does not affect the trace.
Y

jA—
Frequency offset: (=] | < | (DATAkeyboard entry)

z
Amplitude offset: [=w] | ¥ | (DATAkeyboard entry)
Offset eniries are added to all the frequency or amplitude readouts on the CRT display including marker, display line,
threshoid, start freguency and stop frequency.

FUNCTION

Offsets are stored with the [« | functions for recall with [we],
When an offset is entered its value is displayed on the ORT.

REF «1%5.2 dBm ATTEN 12 48

fp
R 4B/

STOP 1827 MHg
ShP 30 msec

START 27 MM

DATA eniry from the keyboard can be in Hz, kHz, MHz or GHz for frequency and dB, -dB, mV and pV for amplitude.
The amplitude offset readout is always in dB. An eniry in voltage can be made and will be converted to dB
offset.

The offset range for frequency is -99.989999990 GHz to - 89.999999%93 GHz in 1 Mz steps. The amplitude offset
range is greater than 100 dB in 0.1 dB steps. Least significant diglts will be rounded for frequency and drepped for
amplitude offset entries,
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Example
An102.6 MHz up converter with 12.7 dB attenuation Is placed between a signal source and the specirum analyzer.
The offsets can be set so that the CRY display shows the trace referenced to the signal as input to the converter.

'L’ﬁ BgE 12,7 dBm ATTEN 190 dB

14 4B/
Amplitude offset is entered as a positive o
value to compensate (offset) the loss of b
BEELLVL] OFFEET
the converter. 12.F dB
z
e (TN TV VT
f’sntrrg appestice (3 4 P2 . |i £
Press ez [_w..m kjt “““ ij wszj H
I
Note that the original REF LEVEL of ' _
0 dBmis now changed to 12.7 dBmalso. | “ [u \j \
V )

72.680 MHz SPAM 109 kiHx
RES BW 1 hiix VBW 1 iz SWP 30D masc

h}? REF 12.7 dBm ATTEN 32 4B

1g 48/
Frequency offset is entered as a negative
2.7
value since the input frequency 1o the 48 |
) FRER OFESET
cenverter is lower than the output. ~1ep

.G2POBE | MHz

v
= (o) h
Press [wr) | 5 | (o] |

|
|
Elooia i
e)E TR IARII)
| b ot 5

CENTER 72,008 MHz OFFSEY-~182.682008 M4z SPAN 108 hHz
RES BW 1 hHz YBW 1 kHz SWP 320 mesc

input Mixer Level

As the reference level is changed, the coupled input atlenuator is changed fo keep the power levels of on-screen
signals betow — 10 dBm at the input mixer. (The input mixer level is the input signal level minus the attenuator setting.)
This input mixer level can be changed in 10 dB steps by pressing

(=] %] (DATAkeyboard entry)
An input mixer level of — 50 dBm ensures that the analyzer has best dynamic range as long as the input signal's
totai power leve!l is below the analyzer's reference level. Also see Appendix C.
Instrument preset resets the input mixer level 10 — 10 dBm.

rean

Similar to the amptlitude offset functions, the preamp gain function allows a positive or negative amplitude offset to all
the amplitude readouts. The offsets are subtracted from the amplitude readouts so that the displayed amplitudes repre-
sent the power levels at the input of the preamp. Each signal input can be offset by different amounts.

Preamp gain, input 1: (=] « (DATA keyboard entry) The < key is beside Input 1, and the
Preamg gain, input 2: [=r] < (DATA keypoard entry) } > key is beside the Input 2.

The offset is not read out on the CRT. instrument preset resets the gains to 0 dB.
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Amplitude Units Selection
The following shift key codes immediately select the carresponding units for all the amplitude readouts: reference
level, marker, display line and threshold.

=

When a units change is made, all readouts are converled so as to preserve the absolute power levels of all the
readouis. For example, a 0 dBm threshold level converts to 47.0 dBmV (50 ohm input) when dBmV units are called.

SHIFT KEY AMPLITUDE
FUNCTION UNITS
A or Lo dBm
B dBmy
C dBuV
) D voltage

The keys for these functions are located in the COUPLED FUNCTION group.

Extend Reference Level Range

Normally the reference level can be set to from -82.9 dBm 1o\ + 30.04dBm in coupled operation. The limits of the range
can be extended to a maximum of —139.9dBm and + 60.0.dBm.

Press (=] [we]

The lower limit of reference level depends upon resclution bandwidih, scale and attenuation.

Resolution Minimum reference level
Scale Bandwidth with extended reference level
10 dB attenuation 0 dB attenuation
log s 1kHz -129.94Bm -139.9dBm
log = 3kHz -108.9 dBm -119.9dBm
linear < 1kHz -109.2 dBm -119.9dBm
linear = 3kMz - 89.9dBm - 99.9dBm

When the reference level is set at a minimum, the levelmiaychange if either scale or reselution bandwidth is changed.
The extended range is disabled with instrument preset.

B

Counter Resolution

When &) is activated, the frequency of the signal marked by the active marker is counted. For more delalls see
MARKER (&R , Chapter 7, page 7.14. In this mode the resolution of the count is the same as the center fraguency
readout. To increase the resolution

press (=] [&n] (DATA keyboard entry).
For spans =2 MHz, the data entry sets the least freguency digit to be counted. For example:

DATA entry Readout for 100 MHz
100 kHz ' 100.0 MHz

10kHz 100.00 MHz

1 kHz 100.000 MHz

100 Hz 100.0000 MHz

10Hz 100.00000 MHz

1 Hz 100.000G00 MHz

Counter resolution can be set between 1 Hz and 100 kHz. The resolution of the counter frequency will remain fixed
until changed with a counter resolution data entry or until [#%] is used. The counter resolution cannct be stored with

TSEW . S

Values entered other than decade numbers, such as 25 Hz and 326 kHz, will be rounded to the next tegal value. For
example, a counter resolution data entry of 25 Hz will be entered as 10 Hz, and 326 kHz will become 100 kHz resolution.
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larker Sweeps

When a marker is displayed, the sweep can be made to stop at the active marker and to continue from the active
marker. The front panel continucus sweep function is suspended but the sweep trigger and data conditions must stili be
met. See Chapter 10, SWEEP and TRIGGER.

Stop Sweep at Marker, TALK after Marker
To stop the sweep at the marker,
press MARKER and
press (s | u.
A marker must be activated 1o enter this sweep function.
Each time a sweep is triggered, it will stop at the marker, even if the marker has been moved. A marker being moved

when the sweep passes may not stop the sweep.
To disable the stop sweep at marker functions

in remoie operation, the analyzer will not TALK until the trace sweep stops at the marker. TALK is suspended by keep-
ing the HP-IB Data Valid line not true until the marker is placed.
Continue Sweep from Marker
To start the sweep at the active marker it is first necessary o activate the stop-sweep-at-marker function above. Then
press {sn] 1.
Each time (=]t is pressed the sweep will start at the active marker, continue through a full sweep back to the same

marker and stop.

raticule and Annotation

The graticule and character readouts can be selectively blanked with key functions. This is valuable when alternative
graphics are drawn on the CRT through the HP-I5.

Graticule
Blank: press [s=; m
On: press (=n] n
Annotation
Blank: press [sw] o
On: press [mr] @

Display with anngiation (characters) and
graticule blanked,

Display blanking does not affect HP-IR inputfoutput of instrument function values or trace information.
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T Bea

The CRT beamn power supply can be turned off to avoid unneccessary wear of the CRT if the analyzer is operated
unatiended. Reducing intensity or blanking the traces does not reduce wear,

Beamoff.  press [ww

Beamon:  press [

1

CRT beam power off does not affect HP-IB input/output of instrument function values or trace information.

isplay Correction Data and

The correction data generated from the error correction routine, can be displayed.
Display correction data: press [we] W (lower case}

Do not display correction data; press |t

The readout is detailed on page 12.13.
The instrument operating special messages can be displayed by disrupting the analyzers operation.

Display warning messages: press (=1 v (by inhibiting phase lock fiag)
Do not display special messages: press [

More on the meaning of these messages can be found in the 8568A Operating and Service Manual, Section Viil.

iy REF .0 dBm ATTEN 10 dB
# Y
10 43 | .26 df -EdiHe
| 50 b -2 by
L£d"d Fz
v44 4R —31 M YTO RGO
LA4 d tx T
- - 11 2T
VT URCAL
-89 df 403 (Mx
B0 o 3.748 khz DS BNCAL
- A =18 (DTC R
.3 dE -15{%0R kHy
-42 dl ~5, HB0 kHA
- L e
57

Cpe

B
o
&

. - G4 W
2oRR D ze e
= ]
08 48
~.g2 48
=14
=3 F
START @ Hx ST 1508 Mag
RES BW 3 Mz ViR 1 Mz BHP 20 muec

Both Correction Data and Special Messages Displayed

Title

The user can write a message In the top CRT display line. When the title is activated, the front panel blue characters,
number keyboard numbers, decimal, backspace and space can be typed onio the top line starting at the left of the
display. The full width of the display can be used, however, marker readout may interfere with the last 16 characters of
the title,

Activate title: {==] E{shiftlight on)

Enter text: abcdefghifkimnopgrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
M=) ><
0123456789, [space]

To end a title: press [wan]  (shift light off)

HEEC

A title will remain on the display until the title function is activated again, 35 is pressed or an instrument state is

recalied with [wea]
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To erase a title withouf changing the instrument state, end the title function if still active, then
press (| E [

press [w) ¢,
When executed, (- is turned off and the amplitude in trace B Is added to the amplitude in trace A (in display units)
and the result is written intotrace A,
Additional A + B—A executions will each add another trace B respense to the cumulative trace A,

Trace Detection Modes

One of four detection technigues can be selected for displaying trace information.

Mode Access Use
normal ) or a »Most measurements,
sample (o] @ * Noise Level Measurements

« Zero frequency span waveforms for
sweeptimes =20 msec
¢ Video gveraging

positive peak (] b = Diagnostic aids for servicing.
negative peak [»] o :

VIDEQ
Signal

During a sweep, only a specified amount of time is available for writing data into each of the 1001 trace memory ad-
dresses. in two of these time periods, the positive and negalive peak detectors obtain the maximum and minimum IF
signal excursions, respectively, and store these values in alternafe trace memory addresses. This technigue allows a
graphic presentation of noise on the CRT display.
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Normal Mode
In normal mode a detection algorithm selectively chooses between the positive and negative peak values to be

displayed. The choice is made dependém upon the type of VIDEO signal present.

Data from the positive peak detector (signal maximums) will always be displayed in the odd addressed trace
memories {1,3, . .. 1001). If, within the time period following the storage of a value in an odd address memory, there is
no change in VIDEG signal level, the positive peak deiector value will also be stored in the even address. In other words,
the even adressed memory will also contain positive peak detection data if the signal during that time period is
monotonic. Negative peak detector data VIDEQ signal minimum) wilt be stored in the even addressed trace memory if
the signal has a point of inflection during the time pericd.

Normal mode is selected with instrumeant preset.

Sample Mode

In the sample mode, the instantaneous signal value of the final analog-to-digital conversion for the time period is
placed in memory. (As sweeptime increases, many analog-to-digital conversions occur in each time period but only the
final, singie value can be stored.}

Sample mode is selected automatically for video averaging and noise level.

Positive and Negative Peak Modes
Positive and negative peak modes store signal maximums and minimums respectively, in all trace memories.

Readout
Here, the same signal response is displayed with each trace detection mods,
hﬂ REF .2 4Bm ATTEN 1@ 4B ;;F REF .8 dBm ATTEN 10 4B
10 48/ 14 4B/
SAMPLE

STOF 232 Mgz

START 32 MMz : SToP 232 MHz START 32 MHx
AES BW 3 M VBW 1 MHz SWF 30 mesc RES 8W 3 MMz VBW 1 MHz SHP 33 maac
Normal Sample
f?,r.'. REF .0 dfim ATTEN 10 o8 g PET_.0 dBn ATTEN 18 <8
18 4B/ 1@ 48/
PrrS PR NEG PR
A fi
| \\ I{ \\
[
1N Nl
1 | I J
‘ 1R ] ]
] f
!
o e e AT l \ i
;
START 32 Mrix STOF 232 Mz START 32 MMz STCP 232 Mz |
RES BN 3 Mz VBW 1 Mz SHP 30 maes mES BW 3 Mz VBW 1 MHz SWP 32 maec

Positive Peak Negative Peak
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Trace C

A third trace memory is avaliable for the storage and display of trace information. Only the storage modes {view and
blank) can be used.

These are analogous to the TRACE A and B modes discussed in Chapter 8.
Trace C cannot be written into directly from the analyzer except when video averaging is used.
Trace information from B can be transferred 10 C. To transfer from TRACE B 1o TRACE C, use
B--C: [';;;T] jn?t
The sweep will be suspended, the trace in memw(;f_y' B Mﬁ‘be read and written into trace C from left 1o right in about 20

mseac. Trace C is viewed. Sweeping will then resume from where suspended. The trace information in B is not changed.
Toexchange traces Band ©

BZC: o
The trace information in B and G is interchanged point for point from left to right in about 20 msec. If TRACE B was blank-
ed, it stays blanked. f trace C was Dlanked, it stays blanked.
To store TRACE A into trace C, the trace A data must first be transferred into trace B!
press  (s=e] [=]

| H{which also erases last trace C)
orpress  [==] ==} i(whichalso saves lasttrace Cin B)

Example
Comparisons of up to three different signal traces can be made simultanecusly using traces A, B and C. In this exam-

....... A, 2] Band
[;;:f] k

,!IF REF -13.1 dBm ATTEN 10 ¢B

0 R/ [\
i
Pl
[
The signal with the desired level of 7 / ‘\
! k]
modutation will be stored in trace G ’; ‘ i !\ £
I / IR
Press Jas| B andallowone sweep. ! \ ,i \ [ &‘
1 ! i
Press (== lwhich writes the trace from Lo ;\ / }
Binto C. \ \ ] \\
\“ ‘\ 't Y
- T, L
T b -
v :
START 143.6432 Mz STOP 143.6532 M2
HES BW 1 hHx VB I kHz SHP 300 measc
_;7’,7 REF -13.1 dBm ATTEN 10 dB
14 4B/ /ﬁ
[
i
m
7 /{' l\ il
Change the modulation level, allow one [ \
sweep and storein Bwith {w | B : / \
; :.‘-" ] \ 'g.
r.~h il .-\‘i-. . ,’.‘: ot
; S Ll - :
. ! &4 ¥
i J?{Y' : "? -
START 143.5432 MHx STCF 143.6932 My
RES BW 1 kiz ¥BW 1 hHz

SWP 300 wees
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'l’.’"' REF ~13.1 diim ATTEN I8 ¢

1e 487

Change the modulation level again and
siore in A, press (%% A, allow one
sweep and press A. The three
traces are differentiated by intensity.

7

START 143.86432 MHz STOP 143.8932 MHg
RS BW 1 kMz VBW 1 kkz SWR 308 masc

Video Averagin

Video averaging is a trace display routine that averages trace responses from sweep to sweep without requiring a
narrow video bandwidth. {Averaging with the video bandwidth is discussed in Chapter 3, COUPLED FUNCTION [ )
Both video averaging and reducing video bandwidth are primarily used to improve the analyzer’'s ability to measure low
level signals by smoothing the noise response,

To activate video averaging (and sample detection mode)

press [=n]  [%F] (DATA keyboard entry).

H
To disable video averaging press [« | [

CAUTION
Video averaging may result in an uncalibrated amplitude display when

freguency span
_Tequency shan - yoco

resclution bandwidih

Readout In the active function display area is "VID AVG 100", The number represenis the maximum number of'samples
{or sweeps) for complete averaging. The DATA entry can be used to change the maximum sample number in integers
from 010 32767. A unity sample limit allows direct writing of analyzer response into Trace C (see Trace C below). A 100
sample limit is selected upon instrument preset. The higher the sample limit, the more smoothing possible. Averaging
with high sample limits can provide more smoothing than the 1 Hz video bandwidth.

During video averaging the current sample being taken is read out at the left of the display.

The agvantage of video averaging over narrowing the video filter is the ability of the user {0 see changes made to the
ampiitude or frequency scaling of the display while smoothing the noise response, For example, when a 100 Hz video
bandwidth is used with a 200 kHz freguency span, the sweeptims is 2 sec. Almost a full sweeptime duration would have
to pass before any center frequency change effect on the trace could be seen. If video averaging is used instead of the
narrow video bandwidth, any change 1o center frequency will be seen immediately, even though full averaging will take
roughly 6 sec. (Any change to control setlings such as CENTER FREQUENCY, FREQUENCY SPAN, etc., will cause the
video averaging process to be restarted.)

Example

To display very low level signal responses, very narrow resolution and video bandwidths are required. The accompa-
nying increase in sweep fime can make measurements cumbersome. Video averaging allows the display of low level
signals without the long sweep time.
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hﬁ AEF 13,1 &Bm ATTEN 1@ <8

1«8/
VIGED BW
1 Hg
Viewing a low fevel signal with a video
bandwidth of 1 Mz requires a 150 second
SWeep.
START 143.65432 MHz : STOFP 143_6932 Mz
RES BW 1 kM2 VBN 1 M SWP 158 sac
Take out the narrow resolution and video
filters with video bandwidth [»=] and start hp REF_Z33.1 s ATIEN 10 ad
G 10 oB/ iy
. . ey SAMPLE
video averaging, pregs (s [ve]
) vID| ave)
Now the low level signais begin to show 100
quickly. Changes io the frequency range
or amplitude scale will restart the sampl- viD avof
ing to show the signals quickly, without
having to wait 150 seconds. In fact, the
video averaging shown tock 42 x 300 ms =
= 126 sec.. plus the internal computa- s )
tion time, 42 x 100 ms = 4.2 sec., for a ; ' :
START 143,6432 MHx STOP 143.6232 M4ix
tota] Of -; 68 saec, RES Bw 1 kMz YBW 1 kHz GNP A28 meee

Video Averaging Algorithm

The averaging of each amplitude point depends upon the number of samples already taken and last average
amplitude.

yp o= MUy ovpa + Lovy
n n

where Yn latest average amplitude value in display units
n current sample number

¥n.1 lastaverage amplitude in trace memoery (TRACE A or B)
¥n new amplitude entry from analyzer (Trace C)
The new amplitude value, ¥, is weighted more heavily by the last average amplitude Y4 than the new amplitude entry,
¥n
When n equals the limii set (e.g. 100, the preset limit), the last average amplitude is gradually replaced with new data.
Thus, the average will follow a slowly changing signal response, particularly if the sample limit s small.

Trace C

Video averaging requires the use of trace memory C. When video averaging is activated, the input signal response is
written into trace C, the averaging algerithm is applied to these amplitudes and the results written into TRACE A. Thus
two traces are displayed, the input signal in C and the averaged signal in A

Trace C may be blanked without affecting the operation of video averaging.

Press [wn] K
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Trace C may be written into as traces A and B if a video average sample limit of one is selected.

G
— e F“““'E'”\
Press (s | s M E\'E:‘

If either trace A or B is in a write irace mode the analyzer response will also be written into trace C.

e

The front panel = ; and |»
sweaeptimes less than 20 ms. To eliminate the automatic refresh feature:
For external triggering

X

For video triggering

Y
Press (s (2]

o

Locking Save Registers
After saving instrument states in one or more of the six registers, 1 through 8, the registers can.be secured from
being written over and destroyed. The recall function is not affected.

Lock:

Unlocked. s mesy OF {8

& J

B

7

Error Correction Routine
A built-in analyzer routine measures and records the amplitude and frequency error factors due to a numper of
parameters, then corrects the display for them. The routine takes about 1% minutes to run, When compiete, instrument
preset will be called and the correction factors applied.
Connect CAL QUT to SIGNAL INPUT 2.
Use Correclion factors: [w=r] %
Do not use correction factors: [w] v
it “ADJUST FREQ ZERQ" appears on the CRT, manual calibration adjustment is necessary before the routine can be
successiully run. See Chapter 1 for the manual calibration procedure.
The correction factors are saved using an intarnal battery supply for about & 30 day period after line power failure. I
the battery supply should be exhausted, all the values will be set to zero.

hP REE .0 dBm A“I"‘t"ﬁ 18 48
10 &8s
i
indicates that the routine has been run I “ ]
and the display is corrected, ] ' / \ 3

CENTER 144.1 MHxz SPAN 10.0 M-z
RES BW 128 kHz VBW 39 WMz SWP 30 meac
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Correction can be turned on or off using (=, X and =] Z after the routine has been successiully completed. Display
of the correction factors is discussed on page 12.7.

For more information on accuracy, see the 8568A Spectrum Analyzer Data Sheet,

The readout of the correction faciors is as follows:

Line (top to bottom) Parameter Correction Values Displayed

1 LOG and LIN scale, BW < 100kHz Amplitude
2 RESBW = 10Hz Both
3 30Hz
4 100Hz Amplitude{dB)
5 300 Mz and
3] 1kHz Frequency (Hz)
7 3kHz
8 10kHz
9 30 kHz

10 100 kHz

11 300 kHz

12 1 MHz

13 3MHz

14 LOGand LIN scale, BW =100 kHz

15 2ndiocal oscillator frequency shift

16 30dB gain

17 20 dB gain LIN operation only

18 10dB gain

19 | s00Bstepgainerors

20 40dB

21 30dB Amplitude

22 20dB

23 10dB8

24 0dB

25 ~10dB

26 ______l -0 _ Y]

27 offseterror 2dB/  LOG

28 offseterror 5dB/  LOG

28 offseterror 10dB/  LOG
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SHIFT

ex

All the shift functions are listed below. (DATA) indicates the functions that use a number and unit entry.

DISABLE DISABLE
CODE CODE
CODE ORKEY PAGE CODE ORKEY PAGE
GENERAL Display correction data w 12.7
Display Address (DATA) z * Frequency diagnostic on R *
Display Write (DATA) | * Graticule blanked m 12.6
HP-18 service request 7 * Graticule on n 12.8
HP-IB address (DATA) P * Title E o [ 12.7
Power oninlast state f 11.3 TRACE
Max. mixer input level . 12.4 A+ B—A ¢ 128
FREQUENCY AND AMPLITUDE Detection Modes:
Amplitude offset Z 12.3 normal a 12.8
Amplitude units selection positive peak o) 128
dBm A 12.5 negative peak d 12.8
dBmv B 12.5 sample e 12.8
dBuV C 12.5 Trace C
voltage b 123 blank C k £2.10
Extended reference level 8= C i 1210
range (DATA) | 12.5 B_(C ; 1210
Frequency offset (DATA) Y 12.3 view O j 1210
Input mixer level ! Video averaging on G 12.141
Negative entry (DATA) - 23 Video averaging off H 12,11
Preamp gain, Input 1 (DATA) < 12.4 TRIGGER. ZERO SPAN
FPreamp gain, Input 2(DATA) > : 12.4 SWEEP <’ 20 msec
goﬁs?tgr%?so!uﬁoh {DATA) = MARKER 12.5 (=) w%mout 25 msee tr‘fgger x 1213
Continue sweep from marker t  —— " 12.6 [eejwithout 25 msec trigger y - [m] - 123
Enter A— Span O T 7.10 INSTRUMENT STATE
Noise Level on i 716 Save Registers locked { 1213
Noise Level off L 716 Save Registers unlocked ) 1213
Stop single sweep at marker, ERROR CORRECTION
TALK after marker u M%RKER 12.6 ;
Com | Execute Routine W 12.13
DISPLAY Use data (display corrected) X 12.13
Annotation blanked o] 12.6 Do notuse data
Annotation on p 12.6 {display not corrected) Y 12.13
CRT beam off ¢ 12.7 Display correction data W
CRT beam on h 12.7 onCRT 1213

DIAGNOSTIC AIDS

To aid in servicing the spectrum analyzer, there are a number of diagnostic shift functions. These functions are %isiecﬁ
here, their operation and use is covered in the 8568A Operating and Service Manual, Section VI

CODE CODE CODE
Count pilot IF at marker K Inhibit phase lock flags v Second LO auto S
Count signal IF at marker Q Disable step gain a Second LO shift down T
Count VIO at marker N Manual DACS control J Second LO shiftup U
Freguency diagnostic on R Scan time measure F

*See 85684 Spectrum Analyzer Remote Gperation, HP part number 08568-80003.
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Active Function 51,18

ALIGN 5.1

Amplitude Catibration 4.2.1.3

Amplitude Modulation Index 7.5

Amplitude Offset 12.3,4.10
{Also see Preamp Gain)

Amplitude Units Selection 125,75

Annotation onfoff 12.6

Attenuation 9.6
{See Preamp Gain}

AUTO 91,24
lalso see COUPLED FUNCTION)

Automatic Spectrum Analyzer 25

U - S

BACK SPACE 3.3

Basetine Clipper
{see THRESHOLD}

BLANK 8.2

Blank
Annotation 12.6
Display (CRT) 12.7
Graticule 5.3,126

Biue Front Panel Characters 12.1

U Jr—

CALOUTPUT 1.3

Calibration Procedures 1.3, 1213

CENTER FREQUENCY 4.2

CENTER FREQUENCY STEP SIZE 9.1,98

CLEAR-WRITE 6.1

Counter Resolution 12.5

COUPLED FUNCTION 9.1
ATTENTUATION 9.6, 91
AUTO 91
CF STEPSIZE 9.8, 9.1
RESCLUTION BW 9.2, 8.1
SWEEP TIME 9.4,.91,45
VIDEQ BW 9.3,91

CRT Display 51,18
Beam Off/On 12.7

{also see Display)
CRT Photography 53
— D -

DATA 3.1
ENABLED 3.2
HOLD 3.2
Knob 3.1
Negative Entry 3.3,12.3
Number/Units Keyboard 3.2

STEP Keys 3.2

dBm 12.5

dBmv 12.5

dBuV 12.6

Detection Modes {see Trace Detection Modes)

[Diagnostic Aids 12.7
Display Line 8.4
Display 5.1
Readout 51
Titling 12.7
Units 125

index

12.18

—_F =
ENABLED 3.2
Error Correction 1.3,12.13,12.14
—_— —

FOCUS 5.1

FREQ ZERC 1.3

Frequency Calibration 4.2

FREQUENCY COUNT 7.14

Frequency Display Range 4.2

Freguency Drift Compensation
(see SIGNAL TRACK)

Frequency Offset 12.3. 410

Frequency Response Measurement 6.5
(Example}

FREQUENCY SPAN 4.4

Front Panel 15 2.1
(also see foldout)

FULL SPAN 112,22

FUNCTION 41
(also see individual functions)

—_G—

Graticule 53
High Intensity 53
CnfOif 12.6

—

Harmonic Distortion 7.4

HOLD 3.2

HP-1B 25 11.4

o § ) —

INPUT
{see SIGNAL INPUT)

input Attenuation
{see COUPLED FUNCTION ATTENUATION})

input Mixer Limit 12.4

INSTR CHECK 1.3

INSTRUMENT PRESET 11.1

INSTRUMENT STATE 11.1
FULL SPAN, 0-1.5 GHz 11.2
INSTRUMENT PRESET 11.1
LCL {Local Operation} 11.4
SAVE and RECALL 11.3,12.13

INTENSITY 5.1

—_—K

KEY FUNCTIONS 12.1
index 12.15
NORMAL 12.1
SHIFT 12.1

S

LINE Power
ON 1.3
STANDBY 1.3,5.1

LINEAR 8.1

LCL (Local) 11.4

LOG 8.1



MARKER
Active
Differential, A
ENTRY
FREQCOUNT
Noise Level Measurement
NORMAL
OFF
ON
PEAK SEARCH
SIGNAL TRACK
Sweeps
ZO0OM

MAX HOLD

— N —

Noise Level Measurement

—_ —
Operating Precautions
Qutpuis

HP-IB

Recorder

X, yandz

— D
Peak Deteclion Modes
Peak Search
Performance
Preamp Gain
PRCBE POWER

Readouls
RECALL
RECORDER
Lower Left Quiput
Upper Right Output
REFERENCE LEVEL
Extended Range
REFERENCE LINE
DISPLAY LINE
THRESHOLD
Refresh
REM Light
Remote Operation
Resclution Bandwidih
RF Attenuation

— S ——
Sample Detection Mode
SAVE
SCALE
Linear
Logarithmic

71,23
7.1

7.3
7.10
7.14
7.16
7.2

7.2

7.2
7.10
713
12.6
7.6,7.9
6.1

7.16

A ek =k
~N NN N

128
716
1.1
12.4
1.4

54,127
11.3, 12,13

1.7
1.7
4.7
12.5
B.4
8.4
8.5, 84
8.2
11.4
1.4
8.2
9.6

12.8
11.3,12.13
8.1

8.1

8.1

12.17

SIGNAL INPUT
SIGNAL TRACK
SHIFT
Span
START FREQUENCY
STOP FREQUENCY
SWEEP
Continuous
Single
Sweep Time i
Swept Measurement (Example)

—_T —
THRESHOLD
Time Domain Measurement
{see Zero Frequency Span)
Title
TRACE
A B-A
A—DB—A
A—BOFF
A-B
Arithmetic
B—DL—B
BLANK
C
CLEAR-WRITE
Datection Modas
ldentification
MAX HOLD
Priority
STORE Modes
VIEW
Write Modes
TRIGGER
Automatic, Zero Span
EXTERNAL
FREE RUN
LINE
VIDEO
VIDEQ Level

| -
Units
{see Amplitude Units Selection)

) —
Video Averaging
Video Bandwidth

VIEW

Voltage
(also see LINEAR)

- W.X,Y,Z —

Zero Frequency Span
Zoom
Autlomatic

1.4
713, 4.4
121

4.4

4.6

4.6
10.1,8.2
10.1
1C.1

9.4

8.5

8.5

12.7,5.4
6.1

12.8

8.5

8.5

6.4

6.5

6.5

6.1
6.5,12.10,12.12
61,62
12.8

6.1

8.2

6.7

6.2
6.1,6.2
6.2

10.2

102
10.2,12.13
10.1

109
10.2,12.13
10.3

12.5

1212, 8.4
9.3
61,62
12.5

45102
7.6
7.9



