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Chapter 1

This chapter describes the B568A Specirum Analyzer's genseral performance characteristics, hardware, and the in-

itial turn on procedure.

Frequency

Range:
Resolution:

Spectral Purity:

Accuracy:

Amplitude

Range:
* Scaling:
Accuracy:

Performance Summary

100 Hz 10 1500 MHz

10 Mz t0 3 MHz bandwidths in 1,3,10 seguence

noise sidebands >80 dB bslow 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 Hz}

-137 dBmto +30dBm
dBm, dBmV, dBuV with 10,5,2 or 1 dB per division; or linear voliage scale
+ 3.0 dB with 9C dB dispiayed range

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

S

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

Anatyzer Operation 1 08568-90002
8568A Spectrum

Anzlyzer Remote Cperation 1 (08568-90003
Power cords 2 See Operating

www.valuetronics.com
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GENERAL
INFORMATION

HP 8568A Spectrum Analyzer

The following options are available:

758 input impedance, 100 Hz to 1500 MHz, input 1 Option 001
400 Hz power line frequency operation Option 400

Front handle kits {one for each section) Option 907

initial L

i an

CAUTION

Prior to connecting the line power cords, make sure the proper line voltage and line fuse have been
setected for both the RF and Display sections of the analyzer. For complete information on power cords,
voltage and fuse selection, see B568A Operating and Service Manual, section I,

Connect interconnection cables as shown:

Rear Panel Connections

www.valuetronics.com 1.2



GENERAL
INFORMATION

LINE ON and STANDBY

After making the AC power line 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
specifications of the internal frequency standard will be met. After a cold start up, such as on-receipt operation, the
analyzer requires 24 hours io stabilize.

Upen LINE ON, the ingtrument will perform an automatic internal instrument check, designated by
the red INSTR CHECK lights. The HP-iB address will appear in the CRT display. If one or both lights re-
main on or the HP-IB address fails to appear after several seconds, refer to the Operating and Service
Manual, section 1L

Manuati Calibrator Signal Adjustment

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

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

3. Press ﬁﬁ[ *::; 3
Eaols
08

m@@@@ :
4.  Adjust AMPTD CAL for MKR amplitude of — 10.00 dBm.

.

Or press [ Es}

ﬁEmJ Eacv

5. Press h

E;}D L? or press [wew) @

SCALE LOG fﬁ a Iy

6. Maximize response with FREQ ZERO adjustment.

v

Error Correction Routine

A 1V minute internal error correction routine minimizes errors due to changes in iF gain, resolution bandwidth, input
attenuator or scale changes. To start the routine press KEY FUNCTION [ i

A readout “CORR ‘D’ will appear in the CRT display upon completion of this routine,

If the message “Adjust FREQ ZERG and AMPTD CAL" appears 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.

www.valuetronics.com 13



GENERAL
INFORMATION

ignal Inputs

FREQ ZERO-‘——/—"—'
@ .

Signal Input and Calibration Controls

Either of the RF signal inpuis can be selected:
INPUT 1: 100 Hz to 1500 MHz, dc coupled, BNC fused 304,
INPUT 2: 100 kHz 10 1500 MHz, ac coupled, Type N 50(
isolation between inputs is 90 dB. )

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

INPUT Maximum dc Maximum RF
1 + O volis +30dBm
{1 watt)
2 + 50 volis + 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 50Q preamplifiers such as the HP 10855A preamplifier. 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 Input 1, the de coupled input, unless their output is
specified ac only.

www.valuetronics.com 14



GENERAL
INFORMATION

Front Panel Overview

N
e
~ /.,_, .\\
N ./}
CONTROL GROUPS
SIGNAL INPUT: 100 Hz t0 1500 MHz
DATA/FUNCTION: Fundamentai analyzer control
CAL OUTPUT: Calibration signal
CRT DISPLAY: Signal response and analyzer settings
TRACE: Control of signal response display
MARKER: Movabile bright dot markers for direct frequency and amplitude readout
COUPLED FUNCTION: Maintenance of absolute amplitude and frequency calibration by automatically selecting
certain analyzer control settings

SWEEP and TRIGGER: . Selects amplitude scale and {race update trigger
SCALE: Selects logarithmic or linear amplitude scale.
REFERENCE LINE: Measurement and display aids
INSTRUMENT STATE: Local, remote and preset control seitings saving and recalling control setfings
KEY FUNCTION: Access io 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-IB and xyz capability

INFORMATION CARDS:

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

www.valuetronics.com 1.5



-GENERAL
INFORMATION

The aﬂéiyzef’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 graticuie is provided.

Active function readout: MARKER
function under current frequency
User display DATA control amplitude
annotation ' /
YOLR MESSAGE DN THIS LINE... MKR 112,178 MH
Referance REF .0 dBm AFTEN 12 48 “4.90_dBm
level RTINS T T
12 dB/
Amplitude TRACE A
scale
4 - TRACEB
S Internally
1 |—generated
graticule
Center -
frequency S ntid o Frequency
\ SOREH o 1 . span
SPAN 8,74 MHz

CENTER 115,22 Mix

RES BW 100 kH2 VBW 38 kHz SWP 32 meac
Resolution Video Sweeptime
bandwidth bandwidth

www.valuetronics.com 16



Display Ouiputs

GENERAL
INFORMATION

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

Scresn Display.

Display Outputs

Output

Qto+1V

Intensity: -1V biank, 0to 1 Vintensity modulation

Recorder Outputs

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

The front panel keys enable outputs for the calibration of x-y plotter reference points:

REGURDER RECORDER Qutputs
LonEn o ueeen when keys or HP-IB
Recorder PR commands are enabled
Outputs
Lower Upper
Left Right
A voltage proportional to the horizontal sweep of
SWEEFP the CRT trace that ranges from OV for the left edge ov 10V
andto +10Vforthe right edge, left right
VIDEC Detected video ouiput {before A-D conversion) pro-
portional to vertical deflection of the CRT frace. oV +1V
Output increases 100 mVidiv from Gto 1 V. lower upper
PENLIFT A bilanking output, 15 V, occurs during CRT
retrace; otherwise output is low at 0 V {pen down), +15V +15V

HP-IB Input Output Connector
The Hewilett Packard Interface Bus allows remote operaticn of the anaiyzer as well as input and cutput of measure-
ment data. See 8568A Spectrum Analyzer Remote Operation, HP part number 0B568-800032.

www.valuetronics.com 17
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Chapter 2

This chapter is intended 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 number/units keyboard. For example, to specify center frequency

pl’e‘SS{ FREGEENCT '

then change the value, as read out on the CRT, with any or alf of the DATA controls:
Continuous coarse and fine tune
[<¥[¢x]  changeinsteps

:z:i Set the value exactly
oA

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

FUNCTI¢ T A Controls

The front panel controls are divided into functional groups. Most measurements can be made from the FUNC-
TION/DATA control group. However, the other groups add 1o the measurement efficiency, convenience and capability.

hp PEF S 0B ATTEN 18 dB

10 &8/ -

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

amplitude of a signal such as the one

shown.

CENTER %89.3 MHz SPAM 50.08 MHa

RES BW I MMz VW 308 kHx “WFP 30 msac
g FEE_.D eBm ATTEN 18 4B
1z ems |- i e

First, move the signal to the center of the

P

display with @ :

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

keys could also have been used. - CENTER 520 0 WL e R o N 5.0 e

www.valuetronics.com 2.1



For bettar frequancy resolution narrow the
i —— rwrﬁ} :-\'
freguency span with Lfﬁf” §QJ [VJ )

Now bring the signal peak to the

reference level with F‘ﬁ:if“ ‘[@} and
LN

The reference level readout is the signal’s

power level,

Starting From Ful

GETTING
STARTED

ff,ﬁ REF .0 .dB.m ATTEN 18 dB i

16 @B |

DRIV TN RN

'sﬁgqv:fjff-;f_..j.q B
\

SPAN 12.0 Mz
SWE 30 mesc

LENTER S502.8

Mz
RES B 100 kHz YBW 30 hkHz

hﬁ REF -20 .6 d8m ATTEN 18 48

s N

1o dBs [ b s e

i

A
1
S
U
S
1.

f

_;_'2? Bd mob ]
e R

SPAN 10,0 MHz
SNP 30 msec

CENTER 500.3% M-z
RES BW 100 hkHz YBW 30 kHz

A convenient place to start a new measurement is with a full 1500 MHz frequency span. A single key, [#5] presets
all the analyzer funclions to give you a 0 Hz to 1500 MHz display with a 0 dBm reference level.

For example, after measurements in a
narrow frequency span. . .

www.valuetronics.com

SPAN 1,00 MHx
SHE* 30 masc

CENTER 23%.00 MHx

RES BW 18 kHx VBW 18 kHz
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GETTING

STARTED
hp REF .0 d8p ATTEN 1C 4B
10w [ f
I allows you fo view the entire 1500 dpE
MHz span for selection of the next signal
toinvestigate.
starT o - srﬁw'xséa iz
RES BW 3 MHz VEN 1 MHz SWP A meec
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
hp  RET 2.0 d8n ATTEN 39 dB ~5.20 dBw
e 4B/ | .j. n e . : : ;
e B : sl 5/"
MARKE? 4o
Activate the marker with MARKER (s _ 33-EME

==
Use the DATA knob . to position the e
marker. The amplitude and frequency are
read out continucusty.

LENTER 53 MHz CSPAN 188 Mx
RES BW 1 Mz YBW 320 ®Hx SWFP 30 meso

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

14 4B/ E

To measure the differences between this
signal and any other on the display, press
(5] and use to move the second
marker. The amplitude and freguency dif-
ferences are read out continuously.

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

www.valuetronics.com 2.3



GETTING
STARTED

Unless you specifically override the analyzer's COUPLED FUNCTION state, the analyzer will maintain absolute
ampiitude 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 tzke manual control over any of these functions with the COUPLED FUNCTION and DATA
cenirols.

For example, for higher signal resolving capabiiity the analyzer's resolution bandwidth can be narrowed using the
COUPLED FUNCTION (%],

hp MR B ATTEN 30 4
12 4B § S R 3
A signal with 40 kHz sidebands is viewed :_-1.”"_5‘?’--"."’_‘?*_-; SV
in a 2 MHz span. The sidebands are not AR TN P S I B 8 PN
visible, because of the 30 kMz resolution ST (R S B [ 1
bandwidth.
centEn TR W = spmanau-iz
s BW 30 kHz YBW 30 kiiz SWP 30 meec
hy REF .2 ¢Bm ATTEN 10 4B
S Y KRR Cr E
\\J
Reduce the resolution bandwidth without Sk e T T SN 4 S O
changing the span with [ % @ . {The R o A J A A
DATA knob or numberiuniis key- S N Ao o T
board could also have been used.)

CENTER 10.00 M-: SPAN 2,90 MMz
FES BW 12 kHa VBN 10 kHx SR TS5 wmess

The sweep time is increased automatically to compensate for the narrower resolution bandwidth. lf the sweepfime
were in the manual mode, the dispiay could become uncalibrated. ‘

hp  EF 8 g ATTEN 10 9B
e : :

B e B

Press [t @
The display uncalibrated message ap-
pears in the display.

www.valuetronics.com 24



GETTING
STARTED

Automatic Measuremenis

Just as the front panel keys call functions and change their values, simpie programming codes from a compuling con-
trolier can control the spectrum analyzer for automatic measurement through the Hewleti-Packard Intertace Bus (HP-

I8y, MP s implementation of I[EEE Standard 488 and identical ANS! Standard MC1.1 " Digital interface for programmable
instrumentation’.

Detailed information on remote operation is the subiect of 8568A Spectrum Analyzer Hemote Ooveralion, HP part
number 08568-90003.

www.valuetronics.com 25



Chapter 3
DATA

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

SERTRRER DATA SRR FUNCTION CUNSEITANONSVCE DATA IRy

.Q. £

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 stari/siop frequency} and reference level.
The other functions that accept DATA control are shown below!

Front Panel Functions Using DATA Controis

To the left of the FUNGTION Keys are the DATA knob ) and the DATA STEP keys [ (< which are used to make
incremental changes to the activated function. To the right of the FUNCTION keys is the DATA number/units keyboard
which aliows changes to an exact value.

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

frequency can be cha@qed oonunuoa,‘sly with the DATA knob . or in steps proportional to the freguency span with

X the DATA STEP keys | {} \{}' or set exactly with the DATA number/units keyboard, Resolution bandwidth. which can

be set omy to dasorete vaLues can still be changed with any of the DATA controls. The DATA knob . and DATA STEP

keys | {}« ] \ increment the setting from one bandwidth to the next. An entry from the number/units keyboard which
may not coinci de with an aliowable bandwidth will select the nearest bandwidth.

www.valuetronics.com 3.1




DATA

T

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

-niry Keadout

hy FEE_. dBn ATTEN 12 B
10 a8, b0
Active B SR
function —— | ER.{
1E4} MMz}
DATA :
entry
CENTER 1.14. ?.JHz. . I — -SPAN u.m [
RES BW 1 Mz VEW 388 kHz S 38 maes
Preventing

A function can be deactivated by pressing (=« |, The active function readout is blanked and the ENABLED light goes
out, indicating nc DATA entry can be made. Pressing a funclion key re-enables the DATA controls,

The DATA knob ailows 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-
tion 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-
‘quency is activated, increases the value of the center frequency one horizontal division of span per one quarter
turn.

dent either upon the analyzer's measuremeﬁts range, on a preset amount or, for those parameters with fixed values, the

next value in a sequence. Exampies; Activaie center frequency and GI will increase the center frequency value by an
amount equal to one division of the frequency span (one tenth of the frequeﬂcy span), if the center frequency step size
9 has been preset, @ will increase the center freguency by that preset amount. I frequency span were activated,
@ would change the span te the next lower value in predetermined sequence. Activale resolution bandwidth and rm}
vawlwiﬂ I select the next widest bandwidth. u

Each press resulis in a single step.
BB8

TAT ber/Units Keyboar §§§§

The DATA number/units keyboard (or DATA keyboard) aliows exact vaiue entries to center frequency, frequency span
(or start/stop frequency), reference level, log scale and the positions of the markers, display line, threshold and the
CCUPLED FUNCTIONS.

www.valuetronics.com 32
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DATA

An activated parameter is changed by eniering the number {with the CRT display providing a readaout) then selecting
the appropriate units key. The value Is not changed (entered) until the units key is pressed.

The number portion: of the entry may include a decima%,@, I 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 _
sace | { macx o
HOEOEDEEGE

will set the center frequency to 1.250 GHz.
I the units key were pressed without a number eniry, 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 but not time and voltage.
Negative power entries can be made using m The "-dBm’ key will enter -dBm, -dBmV or -¢BuV. For example in

Negative frequency entries can be made using

as a prefix to the frequency entry. For example, to enter a negative start frequency, press E“é‘:ﬁ?“ 2 §
L o E This enters the frequency valle as -100 Mz,

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

ultipie 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 controls ¢can be uged in any order.*

it is not always necessary to make a DATA eniry. For example, start and stop frequency may be activated s:mply to
aliow readout of the left and right display reference frequencies as start/stop frequencies.

*Exceptions are the SHIFT KEY FUNCTIONS which use oaly DATA number/units keyboard. See Chapter 12.

www.valuetronics.com 3.3



Chapter 4
FUNCTION

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

cy display.
The FUNCTION group allows changes to the mosi 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-

¢y functions.

_ CENTER
EREQUENCY

FREQUENCY
- SPAN

REFERENCE
“LEVEL:

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

FUNCTION.

Reference — rer .2 dBm ATTEN 13 ¢B

level } 4B/

Amplitude

scale _
Active function _.,,I_j_j'- op
and value

SPAN .50.‘.{. Mz
SWP 30 mes
Frequency span
or stop frequency

CENTER 55.5 MHz
FES BW 1 MHz VBW 3028 kMz

Center frequency
or start frequency

FUNCTION Value Readouts

41
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FUNCTION

E csrx'r_sln lllll
Lﬁfﬁfiiﬁfwj
Frequency Span -
Referencehﬂ_g_:p -14.1 dBm  ATTEN 10 dB \\
19 48/
Amplitude Frequency
sTART 4.5 Wz T st e W
RES BW 1 MHz VBW 300 nihz SWP 30 msec
Start Center frequency Stop
frequency frequency
CRT Graticule Scaling With FUNCTION Readouts
7N
_ e . L)
splay Calibration
With changes to the displayed {requency range, the spectrum analyzer changes resolution bandwidth, video band-
width and sweep time 1o maintain absolute amplitude and frequency calibration if the COUPLED FUNCTIONSs are set to
automatic. The examples in this chapier assume this condition. See Chapter 8, COUPLED FUNCTION for additional in-
formation on amplitude 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 frequency range of the horizontal axis can be entered using either of two FUNCTION modes:
CEKTER af FREGUENZY
( FREQEENTY ) and i- Shan }
or
{uenr e
o | &NC Uitiz‘
When a function from either mode is activated, only the function values of that mode wlil be displayed. Switching from
one mode o the other with no DATA entry makes no change to the displayed frequency spectrum.
) Center Frequency
\‘\;J

[&TJEL {DATA entry) changes the center frequency. Center frequency will remain activated {l.e., capable of
being changed) until (|, {51 or another function requiring DATA entry is activated.

i

www.valuetronics.com 4.2



FUNCTION

CENTER
FREBUENCY

““““““““ S

Measurement and Readout Range
Center frequencies from 0 Hz t0 1500 MHz can be entered.

hpp REF .8 dBe ATTEN 10° 4B

ig 48/ |

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

CENTER §2.7 Wz SPAN 0.0 MM
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 1.00 kHz 10.0 kHz 100 kHz 1.00 MHz 10.0 MHz 100 MHz
Frequency o999 Hz 1109.99kH2 [to99.9kHz | 10999 kHz 109.99MHz | to89.9MHz | to 1500 MHz
0 Hz
to 989 Hz G 0 0 8] G 0 0 o
1,000 kHz
10 999.999 kHz 3 2 1 G G 0 0
or 1.000000 MHz
to 1499.999998 MHz 6 5 4 3 2 1 0
DATA Entry
Changes the center frequency by about one half the total frequency
PR ‘ 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

sesauetior frequéncy entry 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 10 wide frequency
span), as the span is narrowed, the full entry will be read out. Ab-
breviated readouts are not rounded.

Onily 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 bear no relation to the new center frequency untii the sweep passes through them.
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FUNCTION
\rwmanu 2
|

§pan

)

Signal Track - Automatic Frequency Control

The center frequency can be locked to a specific signal using the MARKER function (sr) . Chapter 7, discusses the
procedure and examples.

Frequency Span

“;’Sii"ﬂ (DATA entry) changes the iotal display frequency range symmetrically about the center frequency.  Freqg-
uency span is read out from the display.

NOTE

Frequency span readout refers to the total display frequency range. Divide by 10 1o determine frequency
span per division.

Measurement and Readout Range

Freguency 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 1o 1500 MHz,

fpp REF_.Q 48 ATTEN 19 48
1p oame PR : :
s'/.. 1\\-'\
L
RES BW 1 MHz VAW 388 kHz SWF AT msec
DATA Entry
[ snesuenr Changes the frequency span by about a factor of 2 for each half turn.
L
{ recacr j IQ}“; ({7}7 Changes the frequency span to the nextvalue ina 1, 2, 5, 10 sequence.
(D
(remer | BEDE Enters an exact value up to three or four digits, depending on span.
PN i HAnN
S maws Additional digits will be deleted without rounding.
) - | -~

Once a signal response is placed at the center of the digplay ?fequency range, the signal'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

r—
PREGUERCY |
SPAN H

A signal lower than the center freguency

canbe brought io 1Ihe center with

CENTER ‘
FREQUEH \

using g@] as a coarse tune,
|

then fine tuning with .

hp FEF .0 dBm ATTEN 10 d8
10 a8/ :EI- RO s -
Narrowing the frequency span will in-
crease the cenler frequency resolution.
R
LCENTER 1.5.6.7.2.5. M“!z =t -t B = $F’AN SGD WY

RES Bw 10 kHx VBW I8 wHz SHP 30 mase

Zero Frequency Span - Fixed Tuned Receiver Operation

The spectrum analyzer can operale as a receiver fixed tuned to the centar frequency. Modulation waveforms can be
displayed in the time domain with calibrated sweep time.
To fix tune the spectrum analyzer press f F*

.} and tune 1o the desired frequency with F:;':}:;‘c, I(DATA en-

Y I S RV
try).
The horizontal display axis becomes calibrated in time. The tollowing functions establish a clear display of the video
wavetorm:
TRIGGER/LEVEL Stabilizes the waveform trace on the display by triggering on the

modulation envelope.

Voitage amplitude calibration

COUPLED
?UNCT%ONS Adiusts the full sweep time, Sweep times down to 1 us full scale are

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

'RFSI

w land TE Select according to signal bandwidth,

Each of the COUPLED FUNCTION values remain at their current values when zaro span is activated.
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Measurement and Readout Range

An example shows the readout:

cw éﬁ i m ‘F g: w,
span, Press| ., h_ﬂ _____ Il Lol
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.

fhp REF 60.18 my  ATTEN 10 8

LINEAR [ B

CENTER 110.000302 MHz

FUNCTEON

SFAN O Mz
RES BW 3 Mex ¥BW 3 Mz SWP 20 msec

time per division,

NOTE
The sweep {ime readout refers to the full 10 division display sweep time. Divide by 10 o determine sweep

tn the time domain, sweep time range is 1 gsec 010 msecinat, 2,5 10 sequence and 20ms to 15800 secinal, 1.5, 2,

3,5.7.5, 10sequence.

The sensitivity of center frequency to the DATA and |//L\r‘§ &}\} is dependent upon resolution bandwidth:

DATAENTRY

CENTER FREQUENCY CHANGE

one revolution

6 x (resolution bandwidih)

“““““ J—

-~

[ i Y
<) oor (O

1 x (resolution bandwidth)

Start and Stop Freguency

A specified frequency range can be displayed by using
En@ (DATA entry) to set left graticule frequency.
@ (DATA eniry) to set right graticule frequency.

Start and stop are mutuglly exclusive with the center frequency and frequency 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 .
["E"EEJ can be varied from -850 MHz to 1500 MHz, aithough entries less than 1700 MHz below stop frequency will

effect the (i‘;.?& readout.

j smP

e | can be varied from 000 to 2500 MHz although entries 1700 MHz above the start frequency will effect the

readout,

The number of readout digits depends upon the frequency span. Narrower frequency ranges add digits o the readout.
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FUNCT!ON

srw I ss‘o» £ RETERFHOE
L #REQ xm | LEVEL
_.._.;

hp L ATTEN 18 48
T aar e Sg
s
The key sequence ......
START F% H wem\
en |1 O 8 |§,$§m§
A I S Wil
{-STBP L rw M lﬂt;g:l
Il I L o) LBl
gives this readout.
START 8 0 M‘Hz . S— STD"IDB.OD»Hx

PES HW 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 frequencies can be entered from any of the DATA controls.

or Changes the start or stop frequency. The amount of change perturnis a
(o ) constant percentage of the frequency span.

FREQ ‘
—

or @} f{;}“/l Changes the frequency by one tenth of the total frequency span. "'\_,

or §§§§ Exact start or siop frequencies can be entered. The number of digits

e | readout depends upon the frequency span.

Reference Level

{_“ﬂ““;‘? (DATA entry) changes the absolute amplitude level of the top graticule line. The amplitude scale, that is,

the ﬂumbe( 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).

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

The maximum reference level value is dependent on the input attenuator setting. Levels 10 the input mixer, which §
could cause gain compression, will be displayed off the top of the reference level graticule. The maximum reference

| -
level limit can be extended with KEY FUNCTION [»= [ aliowing a maximum reference level of +60.0 ¢Bm. 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 inpul power should not exceed + 30 dBm.

Measurement and Readout Range
The reference level can be changed from + 30 dBm to -82.9 dBm in 0.1 dB steps. The readout shows one significant
digit to the right of the decimal.

f?p REF -11.2 dam . .jAI?T@ 10 g

18 a8/ e

RF attenuator: 10dB
Reference level: -11.2dBm

CENTER 94.8 MHz g
RES Bw 380 hHaz VBH 182 hHz B 30 meac

Reference level dBm units are selected with 5 dBmV, dBrV and volts referred to the analyzer’s input impedance
can be selected with KEY [ ] FUNCTIONS. The absolute power of the reference ievel remains constant when uniis are

changed.
Full 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

g changes are made to the least significant digit.

«Emgﬁ,“i @ In fogarithmic scale, changes the reference level in steps according to
o dBfdivision scale. In linear scale, changes the reference level in 1 dB
@ steps.

Allows entry of exact reference leveis. Digils eniered beyond the
T 113
§ REFGRENCE EARER H )
HH displayed number of digits are delsted.
) EQ
Example

A signal’s powes level is measured by seiting the reference level equal to the signal level.
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FUNCTION

REFERTNCE
i LEVEL

The signal level is roughly -35 dBm.

Change the reference level to the signal

The signal level measured [ -35.3 dBm.

For voltage amplitude units press
D

The corresponding level is 3.841 mv.

www.valuetronics.com

fhp FER =108 d48m  ATTEN ip 4B

10 ams oo b PR e R

CENTER 84.6 Mix SPAN 20.3 Wz
FES BW 208 kHx VEM 100 kHz WP 30 maas

hp FEF -35.3 ¢Bm

i odBs |0

ATTEN 10 dg&

CENTER 54.8 MHx
RHx VB 180 kHx

FES BW 308

SPAN 20,3 WHz
S 30 meec

hp
i dns [

REF 3.84% mV

ATTEN 12 &R

E‘S‘ ‘B 302

4.9

AHz VEN 109 kMz £

T SPAN 20.3 MHx

39 mesc



FUNCTION

SEFERENGE
LEYEL

Freguency and Amplitude Offsets

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

) [ mm. | (DATAentry).

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

Amplitude offset is entered with
Z

o) [ mmes ) (DATAentry),

Amplitude offset can be used (o take info 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.

Adjustment of the Display

The adjusiments for intensity, focus and alignment simultaneouslyaffect all the lines and characters on the display.

CRT Display and Adjustments

INTENSITY

Controls intensity for all the CRT writing.

FOCUS A screwdriver adjustment which focuses all the CRT writing. Focusing any one siement on the CRT
@ focuses all the writing.

ALIGN

@ A screwdriver adjustment which tiits all the displayed CRT information,

splay Section Line Power

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

CRT Disp

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

lay Overview

— traces of the signal response

- values that cajibrate the frequency, time and amplitude axes.

— values for the spectrum analyzer receiver parameters, that s, COUPLED FUNCTIONS.
- operator 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 4851.8 MHx SPAN 18,9 MHz
BES B 100 kg VoW 3% hHz SWT 38 mese

Activaling a function immediately writes its name in the active function area along with its present value. The follow-
g summarizes the names and readout formatsior the front panel designated active functions.

Examples of Active Examples of Active
Function Function Readout Function Function Readout
FUNCTION e COUPLED FUNCTION
a5 | CENTER CE RES BW
o 750 MHz I MMz
} 1500 MHz 3 MHz
) START . SWEEP TIME
W o Hz 20 msec
) sTOP () RF ATTEN
L) 1500 MHz 1028
] REF LEVEL E5 . CF STEP
@ dBm 150 MHz
MARKER REFERENCE LINE
) 55@ kHz -45.@dBm
19.8dBm (o] THRESHOLD
(2] MARKER 4 -30.0 dBm
20.0 MHz
-12.4dB
o) MARKER ZOOM SCALE
26.5 MHz
-32.8dBm _ (T LOG
o) (] COUNTER 109
19.998 MHz
-12.6 dBm
&mj LE,?,E%] COUNTERA - KEY FUNCT;ON
20.000 MHz
-0 dB (See KEY FUNCTION,
' Chapter 12.)
(o) (28 COUNTER ZOOM
20.000 MHz
-2 dBm
‘ - (o] i i i tf
/ ] (] 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 reclangle for referencing freguency, time
and amplitude measurements. Double markings at the left, right and bottom designate the center axes.

-
lf x -

The graticule -
aspect ratio
yix=1:1.3

Center line ¢

Center line

For CRT photography, the graticule may be intensified independent of the annotation and trace by pressing the foliow-
ing sequence:

IsTE |

LR returns the graticule to normal.

Traces

Three separaie 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 line vectors. The location of each point is designated by an x and
y location using the graticule as rectangular coordinates.

{0,1000} [~ (1000,1000)

100 points |

T E.:-

{0,0) Lizd o C i D) GRRRRY O SO SRt Hn i Mo ‘i1000, 0)
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 horizonial graticule axes are scaled by these readouts:

!
hp PEF -S.4 dBn  ATTEN 18 48 i

1R 48/

Vertical
scale

Center frequency Frequency span
tor start freq.) {or stop freq.}
b P

CENTER 481.8 MMz SPAN 10.8 MMx
RES BW 180 KMz VBW 38 hHzx S 33 meen

The COUPLED FUNCTIONS that describe the swept receiver characteristics of the spectrum analyzer are:

E,P AR .9 dBw ATTEN 12 aB
R )

%

1% 4B R‘F"atténuéfio no

CENTER 87 ';H: SPAN 128 MMz

AES By 1 MHz VBW 108 kHx SWP JC mane

T i 5\
Resolution Video Fuil scale
bandwidth bhandwidth sweap time

To blank all the character readouls, press KEY FUNCTICN [s] 0. To restore, press (= p.

Other Readouts .
Marker amplitude and
Title {see KEY FUNCTION} frequency {see MARKER}
A}xcﬂ-‘...obce.f,..xza.../u... MCR 154.%’; Mz
i"ﬂ REF ".l\ﬂ.ﬂ dfim AT.?"EN 16 db ~18.70 dBm
Detection g gie 5
Mode T saPLE [
FEeET : Amplitude and/or
’ a8 — frequency scales
Amplitucde o - uncalibrated
offset -85 {7
{see | = | KEY B
FUNCTHON)} /
Display line
Threshold Tie ;
-85.2 [
fevel daif'
; CENTER 13478 Wi OFReET 106 B0ReDD 84 AN 1.9 W {

t
RES BW I3 kHz VBW 1% iz SWP 20 rmasc

Freqagﬂcy offset
(see { s KEY FUNCTION}

Anumber of other special function readouts can be activated. 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 11%, 455 MHz
},P REE- ~3.% dbm ATTEN 12 dB =12.78 dBm
8 4B/

: i / ﬂ | Trace A
Trace B i ; il
~[ T ‘.

N AT AT

L M
PR ERTT s T Y —E
EREaNe (R e "W}%»{‘,; :
CENTER 118.48 Mix SPAN 5,00 Mix
HES BW 100 kHr VBW 30 kHz

TRACE ldentitication

Traces are differentiated by intensity. Trace A is bright, trace B and trace C are dim. [w and [+ allow positive iden
iification.

TRACE Modes

Four mutually exciusive functions or modes for trace A and trace B determine the manner in which the traces are
displayed. indicator lighis Dy 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.
ng)

STORE MODES (not sweepli

' sw%

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 description of the frace memory and trace data transfer within the
analyzer.

Display traces are not written onto the CRT directly from the spectrum analyzer's IF section. Instead, the analog
signal response is converted to digital information and stored in one trace memory which can then be transferred to the
CRT display. The way in which the information is displayed depends upon the TRACE mode selected.

Digitized Memories
Analyzer Analyzer
J Video Response Response CRT Display
RF
Input Anal
RF/IF o
Sections Bigizal
|
% Data Updated at Data Displayed at I
!

Rate

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

The analyzer’'s response s {ransferred into the trace memory at the sweep rate of the analyzer; that is, its swesp
time. The trace mermory is written onto the CRT dispiay 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 1o a stop frequency and
storing measured amplitude data into a trace memory.
Refresh- refers to the transfer of display memory data to the CRT display.

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

[ 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.
When both (55 Aand {3 B modes are selected, the analyzer writes into (sweeps) Aand B

| walte

alternately,
STORE Modes _
In the STORE modes, no updating of the trace memory is made. The current memory data is saved.
[eee ] A(B) The trace A(B} data are displayed on the CRT (that is, the refresh is enabled).
o] A(B) The trace A(B) data are not displayed on the CRT (that is, the refresh is disabled).

www.valuetronics.com 6.2



TRACE

Example

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

bp PEF . dBm ATTEN 10 o8
0 4B

Center and zoom in on a 20 MHz signal
PO
PI’@SS [‘ CENIER

ninlea
e RGO

has set [##1A and = B only

|
AR
ARN
A s displayed. / A, ]
CENTER 29.0 SPAN 28,8 M
RES BW 300 kHz VB 138 khx SP 33 mees
hp FEE @ dBm  ATTEN 10 <8
10 48/
il
il
This response can be stored: / \
/AR
B [ 1\
/ N
]
CENTER 20.0 Mz E
FES BW 328 kHzx VBW 108 kHz

SPAN 20.90 WHz
SN 30 masec

hp REF .Q dfm

ATTEN 12 4B
1@ 48/
Write the same signal with 8 and change ' [ \
its position relative to trace A !
Press (s B

O

s

[
'-._,//

CENTER 19.8 MM2 1 !
www.valuetronics.com

SPAN 20,8 Wy
VEW 193 kMHx C P 3T mese
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Blank trace A;

Prass [mex] A
This trace can be recalled with (=1 A as

long as (&) A or (&5 A is not used first.

To display the drift of a signal press [
A

(Simuiate frequency drift with | <&

o,

O

REF. .0 diw

TRACE

Hp
18 4B/ Gp

ATTEM 10 4B

SPAN 24.¢ MHr

mwﬂlﬂ:
RES BW 300 Mz

EF .8 dim

VY. TUD hiMz

Trace B sweeping

WP 30 maen

Trace A

hp
1o ems [

ATTEN 10 4B

SPAN 20.0 Mz

CENTER 22.7 MMz
RES BW Jed akx

TRACE Exchange

[zl Exchanges trace A and B, changing thelr relative intensities and storage memory locations and enables A and B

[ ] For example, in the trace display above, the modes and display appear.

'sm«( O

vsw E BLANK.

o
W C

e

' 1
\_'.;__ju'{

www.valuetronics.com

REF .0 dBw

VEW 128 kHz

SWFP 30 meec

Trace B
Clear Write

Trace A
Max-Hold

i
1 ame PR

ATTEN 10 48

SPAN 28.¢ MAx

CENTER ai.? M-z
RES BW 328 wHz

6.4

VBW 182 kHr *

TP I meae



TRACE

Press
TRACR
o "o
= =
Lo "o

i
D)
[3)

@
g
-3

o]

by FEF_.@ dBm ATTEN 10 4B
g dars
A-f n
.
=)
, G
atms
) } \ .*
=) \
[ / \ i
B:gi "Ny,
CENTER 32,7 MH2 SPAN 28.8 Mz

RES BW 300 whe

VBW 120 kHz

BWP 30 masc

& C Modes

Athird trace, C, can be used to store a signat response. Trace C is not swept from the analyzer IF section as are
traces AandB, butis input using a trace B into C function (B — C)ora Band C exchange function (B % C).

Access 10 the
ViewC:  [=
Blank C:
B—C:

trace C modes is through KEY FUNCTION [=] . The modes are:

Displays trace C.
Blanks trace C from CRT display.
Writes trace B into trace C. Trace A and B modes are nof 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 Arithmetic

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

AB )

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
in a STORE mode.

Turns (=5 off.

Subtracts the amplitude of the display line from trace B and writes the result into trace B.
Trace B is placed or kept in [ ]. Detalls on display {ine are in Chapler 8, REFERENCE

LINE.

Trace arithmetic with the display line can be used 1o correct for the frequency response characteristles (flatness) ot a

swept measurement system typified by this setup:

Sweeping Source
Spectrun Analyzer

where the device under test is fo be characterized for insertion loss over a specific frequency range.
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The analyzer and source are set io the
proper ampiitude level and freguency
span with the source output connected
directly 10 the analyzer input.

B, sweep source then

B

The display line is activated and sel below
the source/analyzer response.
oL (wu] 7=

The difference between the display line
{in display units) and the source /analyzer
response is stored in trace B with [

Negative values of the [*2'] line would be
stored even though not displayed.

www.valuetronics.com

hp REF -3.9 gBe  ATTEN 3@ o8

TRACE

1 4B/

START 4.0 M-z

RES BW 308 kMg VBH 108 khz

STIF G2.¢ My
WP 30 masc

,I,F R 3.4 dBm ATTEN 12 4B

1 4B/

B
5.4
4Bm

| DISPLAY] L INE

-6.4 dB#

START 4.0 My

hp

RES BW 300 khx VB 102 RHz

REF ~3.8 #Bm ATTEN 18 <R

STOP 60,0 My
SN 30 maec

1 48/

-

START 49.

8.6

@ Mz
RES #w 308 RHr VBW 100 kHz

STOP BE.0 MHx
SHE 30 maec



TRACE

hp REF ~3.8 dbm ATTEN 12 4B
i dB/
4
Now the device under test is connected . /“ \/‘
between source and analyzer and its /
response is corrected for source tlainess E /
uncertainty by using ™
oA T - Il
START AQ.8 MH: STOP G@.0 Mg
RES BY 320 hkix ViW. 108 kHx ShF 38 muec
Trace Priority

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

follows:

s s
(W) Aor H]A

cutaR-| Thax
i B OF | s H B

Highest priority

Lowest priority blank C

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

8.7
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Chapter7
KER

This chapter describes the use of the MARKER and DATA controls 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
related 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-

irolied 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 FEF .0 ¢@n ATTEN 16 4B
10 4B/

START 3@ MHix . BT 780 MMz
AES B 3 MHx VEW 308 xMx S 30 male

Marker Readout Locations
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MARKER

arview
FUNCTION

o Direci readout of the amplitude and frequency of a point along the trace {romn]
¢ Direct readout of amplitude and frequency differences between points on

the irace. T
+ Expansion of the span about a specific frequency. [ oo |
* Placing a single marker at the highest response. B
* Counter accuracy frequency measurements. { ot
¢ Direct noise level readout. (e} M
® Analysis of stored traces, MARKER with
¢ Amplitude and frequency display scaling. ENTRY

ﬁm-—
SEFLIL

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

If a marker mode is deactivated 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.

RKE

(o 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 [wai:and | & | may be used on traces A or B in the view mode. This allows detailed analysis of responses

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

Single Marker - NORMAL

[wea] 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 digits to the right of the decimal in the marker frequency readout is the same as for center
frequency readout.

DATA Entry
[somsad @ Moves the marker continuously along the trace at about 5 horizontal
divisions each full turn. The marker moves in display unit increments,

[uorenc] @ Moves the marker along the trace one ienth of the total width per step.
{;W @ moves marker to the right,
)

[romea] EEEg Places the marker at the frequency entered. An out-of-range entry
wn=3 results in piacement of the marker at a graticule edge.
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inomaali | A !
LSS et

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

hﬂ ¥ .0 diim ATTEN 10 48
e 4B

For a given display activate the single

marker with [seaj then tune the marker

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

two digpiay areas.

START 383.78 MHz STOP 32%. 78 MHx
RES BW 30 iy VEBW 3 dmz S 30 masc

MKR 334 . 428 MHx

'I’F REF .Q dBm ATTEN 10 o8 =38.860 4Bm
i9 48/

To read the ieft-hand signal’'s parameters MaRkER ﬂ

move the marker 1o the signal peak with 300208 o= {[ \\

The signal’'s amplitude and frequency is / \ |

read out directly. / \ /
START 3@3.78 MHxz : STOP 30%.78 MMz

MES 3w 30 aHz VB 38 kx Swi> 37 maec

Differential Markers - A

T} activates a second marker at the position of a single marker already on the trace. (If no single marker has been
activated, [+ ] places two markers at the center of the display.} The first marker's position is fixed. The second
markear’s position is under DATA control,

The dispiay readout shows the difference in frequency and amplitude.

Example
Measuring the differences between two R 109,32 s
. . hp PEF —10.8 dBn  ATTEN 19 4B 26,40 dbm
signals on the same display.
18 dbs
| MARKER \
309| 32 MW \
—20L 47 HBm F.)
First set the marker on one of the signal A / \ _ \

o AR A

CENTRR 312.8 MHx SOAN 0.0 MHZ
RES BW 300 WHz VSN 100 kidx SYP 30 masc
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Lo

MXR A 7.B7 Mg

"’F REF .8 dBm ATTEN iQ 4B =34 .60 dB
12 4B
MARKER \
7 .67 MH \
Activate { &} and move the second ~34:60.48 / \
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

Fractionai Differences

two levels.

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

20 )

fraction = 10 -

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

Example
MG A 300.Q MHz
,L,F REF B28.1 my ATTEN 30 9B gied X
14 4B
MARKER
30813 MHz
L21P9 X
Setup [ & lonthe peaks of a fundamental
{lef1) and its harmonic (right).
T
3e28.8
n's
START 28 MHx STOF 800 Mz
RES BW 3 Mer VBW 1 MHzx WP IC maas

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

With a /inear amplitude scale and a reference ievel 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

'L,.ﬁ 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, | 2 | )
The fractional amplitude readout gives [
one half the modulation index .283. i
i
YoAM = 100x2x.28 = 56% 1 I{ )
i |
jH ! !\
CENTER 70.0229 MHz B SPAN 28.0 khz
RES Bw 200 Mg VBW 300 Hz SWP 1.3 sac

Measurement and Readout Range
. function formats the amplitude readout according to reference level units and scale.

Reference
Level SCALE SCALE
Units Logarithmic Linear
dBm
dBmv Amplitude indiB Amplitude in dB
a8V
. Voltage Amplitude ratio Ratio of marker ampiitudes
( daB difference
107 VT T )

Amplitude Readout Format for MARKER [ = |

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

gepends upon the LOG (3] value:
LOG SCALE

dB PER DIV AESOLUTION
10 =01 dB
5 * (.05 dB
2 +(.02dB
1 +0.01 dB
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| ©aoon |
SO .

DATA Entry
The minimum incremental change for [ & | frequency is 0.1% of the frequency span,
[a] One full turn maovas the active marker about one tenth of the horizontal
span.
AN One step moves the marker one tenth of the horizontal span.
[+ EEEE Positive entry places marker higher in frequency than the stationary
AN

marker, negative entry places marker lower in frequency. Larger entries
than aliowable will place the marker on the adjacent graticule border.

Negative frequencies can be entered using a (==} [~ prefix as the
G L R

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

In [~ the DATA knob and STEP keys change the values of different functions.
Puositions Marker

Changes FREQUENCY SPAN
G and sets CENTER FREQUENCY
equal to MARKER freguency

DATA Control Use for =]
The marker can be moved along the trace with the DATA knob , and the frequency span can be changed about

the marker with DATA step f{}‘ and \{}\E . Bach step also sets center frequency equal to the marker frequency.

(-

REF .0 «8m ATTEMN 13 dB

hp
18 4

START 14 Mbx STOP 118 Max
RES BW 1 Mz VBH 308 kHz SHP 3D mese
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- |
| eoom §
LS

Measurement and Readout Range

Better frequency count resolution and automatic receniering of a signal are additional zoom features when [&# ] is

activated.
DATA Entry
[ 0w | Moves the marker continuously along ihe trace. Rate dependent on
speed of rotation. The marker moves in display unit increments.
= E_j |_J\~73 Changes the frequency span to the next value in the sequence and sets

the center freguency equal to the marker freguency.

1 Places the marker at the frequency enterad. An cut-of-range eniry
HH A . ‘
places the marker at a graticule border.

Example
In wide fregquency spans it is often necessary to expand a portion of the frequency span about a specific signal in
arder 1o resolve modulation sidebands or {rack frequency drift.

MR 258 MiHx

hp BT -0 48w ATTEN 10 48 =710 4Bm
e 48/ »
MAREER ZO0M
250 Mgz
~A. 80 {dBm
i |
START @ Hx STOP 1360 MHy
AES Bw 31 MHz YBW 1 MHx SHP 30 mesc
MR 2532 Mz
f-fﬂ REF .@ 4Bm ATTEN 12 dB ~3% .58 d8m
18 4B
MARKER Fd
252 MHz
. ~3%9.50 B
To center the marker and signal and ex-
pand the freguency span in one siep,
press 4|
(S, )
START -248 MHx STOP 7S¢ Mg
RES BW 3 MRz VBW 1 MHI SHP 30 meec
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MR 253.1 MHe
hﬂ REF .@ oBm ATTEN 12 48 ~537.20 dBm

10 4B/

R EO0M i
. S3L1 MMz
) ! R B g
Expanding twice more with t{}j\ A4 2428 8, i;
shows the marker requires recentering on \ }
T

the signal.

!

START 1%F MHz 'STOR 357 WHz
RES BW 3 MHz YBW I MHz S 30 masc

MCR 259,11 MHz
REF .@ dBm ATTEN 18 48 ~G.68 dBm

i dBs

Hi

L .
. —
TS DR
I
ot}

.

START 157 MHz STOF 397 MWHz
RES 8W 3 MHz YBW 1 MHz SHP 38 muac
MKR 259,898 MHz
ff,ﬂ' REF .0 dBm ATTEN 10 o8 =-7.80 dBnt
12 dB/
| MARKER FOOM / \
259] 890! MHz / \
Continue using @ {and recentering the 7.8 dp~ /" / \ "\
marker on the signal when necessary) un- 3 _ / \
til the desired resolution is achieved, : / \
START 257,39 M-it BTOP 262.3% MHz

RES BW 1920 hHz VEW 30 hHz SHET 38 muac
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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 keyboard.
To use the automatic zoom function
Use (s 10 identify the signal 1o be zoomed inon.

J— — R .
Press [Z@]l| ™o land enter the desired span with the DATA numberfunits keyboard.

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

Example
A single carrier needs to be examined in a 200 kHz span to see the sidebands.

hp REF & dBwm ATTEN i@ diB 'ofg:l?:: ?;:‘
ie 4B/
| MARKER
DAL Mz [
Place a marker on the carrier with ] 32190t
-~ . [ L
Press Umall ™58 F
e —— 4
START @ FHx ST 1% MWz
RES Bw 3 MHz Vi 17 MHr SHP 38 mesc
by PER .0 dgm ATTEN 10 4B na e vom
18 4B/ ’w : ] r A‘(
m?f’AN
30 Wz
Enter the span, A
Press |2 | O ' |and auto zoom 1 [\ i
will be completed. { \ I [ \
A
Sy il
AU
et ».J{ WA Vil A
""""" SPAN 200 RHr

CENTER 901.982 MHr
FES BW 3 kHz VBH 3 kHZ SHP 108 msec
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PEAK SEARCI

Peak Search

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

Example
| 18 valuable to position the marker at the peak of the signal response.

MKH 225, 45340 MMz
hp PREF .0 dbm ATTEN 1@ 48 & 6950 4B
r ! g o

10 g7 i

CENTER
225, 473D MHE

In a narrow span the marker may be /
placed ai the signal peak. 3 /

CENTER 3544790 Wiz
FES BW 1 aHz VBW I kHz S M maec
MER 229, ABB93 My
hp AEF .2 d4Bm ATTEN 18 48 -26.52 dfim
18 4B/ | !
CENTER

225 479p Mk

Press (s . -

— i
Wl

L . e
CENTER 22%,. 4738 MHz
FES BW 1 kHx VBN 1 kHz

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

("g-], (&%) and marker A into span. Immediately set the corresponding FUNCTION vaiue egual to the readout of
the active marker or markers:
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ENTRY RESULT
[ marker frequency into J:é‘&ifm]
0 ......
(o] marker { » | frequency i into ’“é’»”&"“ or i w1/ | e |,

= marker amplitude nto

%5 immediately records the single or the differential marker freguency in COUPLED FUNCTION [ for use with

@DATA@@

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

Example
One of the fastest, most convenient ways 1o bring a signal to the center of the display is by using [%§7).

MKR 6% .0 Mdz

hp FEF_ .2 48 ATTEN 10 dB =344t dim
14 dB/

MAFKEFR

268510 MHz )

34, 4% HBm ﬂ

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

=0 i

START 120 MHz STEF 100 M4z
PES B 3 M4z VAR 1 Mz SWE 30 maag

ME: 284,08 Meix

'i'ﬂ REF .2 dBwm ATTEN 12 <B —34.30 dBm
i@ «B/
| MARKER
264. 0 Mz 4
—34: 30
Change the center frequency to the 3 fon ﬁ

marker {reguency.

IR -~
[

-

START 164 MHz BTOF I84 MMz
RES BY 3 Mg VEBR 1 Mz SWP 38 mooc

(-] will also work if stari/stop frequencies are read out.
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[ﬁiﬁo‘—"i
TP S

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

MR 300 M-y

h’_-, REF .08 48m ATTEN i 48 ~77.18 dBw
10 4B/
R
300 sz
Activate the single marker and place it at —37, 18 dim
either end of the desired frequency span
With [sema) @ .
.
A e e
HBTART @ #Hez STOP 1500 Mix
RES BW 3 Mriz VBW 108 Wiz AP 39 mege
MR 4 —235 M-z
hﬂ REF .2 dBm ATTEN 13 o8 -0 &8
10 d8/
| MARKER
235 -4
) . 1.0p $
Activate the second marker and place it
at the other end of the span with
(3] :
| S—
L] YT UG S - -
START & Mz STCP 1588 Mz
RES BW 3 Mz VW 198 bx 5P 32 muec
MiKR 178.2 MMz
hp FEE .8 die ATYEN 16 48 =77, 40 aBm
10 4B/
Set the start and stop frequencies equal
to the left and right marker f i MARKER
o the left and right marker frequencies 176L2 Mz
~77L 40 HBm A
’ !
with e ] [a ], [ ! f
Marker [rewa s activated. j[ jj \l [
iy vy o MM“J
START 38 MHzx BYOP 294 MHz
RES BW 3 MHz vBw 122 hiHzx HWP 32 masc

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

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

MR 250 . 000U MHz
-2 .6

hp' REF .0 dBm ATTEN 1D dB 60 dBm
1e & \
Narrow the span about the fundamenial
as necessary with (=} | centering the f\ H \\
carrier. %@: i ! \ fj \\ / \
STEM 250. 4000 MHx )
Set the center frequency step size with L [ U [ \
T Vi
Now enable center freguency. With each l / v ¥ ﬁ
@ successive harmonics will be F I M“l‘ ] w W
displayed. ' ' -
FENTER 2%“;5”‘3:ng: VBW 308 Hx Swsf‘g 3?;: KH

& @
2 a
B wmoe s e e s e TR [ R L i e
F T e ) E :
iy l\ i -
\EHH'\l ’k'ﬂi\ """""
)';-‘WJ‘U !U\ﬁ i okt
Second Harmonic Third Harmonic Fourth Harmonic

Similar stepping can be accomplished using marker [ 2 ] into step size for intermodulation products or other evenly
spaced signals such as communigation channels.

L THACK - Autol sontrol

The analyzer is capable of automatically maintaining a drifting signai at the center of the display. To operate signal
tracking

Press @ . and ptace the marker on the signal 1o be tracked with; @

' BIGNAL

Press (3% to initiate 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.

\atic Freguency
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MARKER

j,P REF .0 dbm ATTEN 18 dB
16 48/
R
The upper sideband of a transmitter is to 101, 000) Mz [
be monitored as the carrier frequency is
tuned. |
Locale the sideband with [wws :.

i

CENTER I01.000 M4z SPAN 288 WHz
AES BW 1 hiHx vBY 1 kHx SoP 758 mesc

MKR 108.97828 M-z

hp REF .0 dbm ATTEN 18 4B ~36.680 dBm

19 &8s

_MARKER
1001 97888 MHz
~36L80 HBwm

The upper carrier sideband is tracked

W'Ehij then zoomed in with FM_W m [ “

) .

/1

)
.

CENTER -189.9782 Meix SPAN 10.0 Kz
RES BW 109 Hz VBW 180 Mg SHE 3.0 eac

As the carrier frequency is changed, the sideband response will remain in the center of ihe display. Both the center
frequency and marker frequency read out the sideband’s frequency.
A combination of (3] and [ » | allows the "'real time" signal frequency drift to be read on the display.

Frequency count aliows 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, (s [ o ) or and utilize the DATA controls
in the same manner.

FREQ

[} Counts the frequency of signals with great precision and accuracy even i the marker is not positioned at the
signal peak.

When 4] is on and the active marker placed on a signal response such that the marker Is > 20 dB out of the noise o
or the intersections of two signal responses and in the top 6 divisions of the graticule, the signal’s frequency will be read
out directty. [ | works only for frequency spans of 500 MHz and below.
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MARKER
(e

HE

CNTR 548,27 MHz
}’F FEF .0 dBm ATTEN 10 4B 48,60 dBm

18 48/ -

CELINTER '\
54027 Mz! \

46 80 HBm

CENTER %49.9 M-z SPAN $3.0 Mz
RES B 1 MHz VBW 300 kHx SWF 38 mese

If the marker is not in the top 6 divisions, the display readout "CNTR' in the fop right-hand marker area wil 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
) 4 o] Signal frequency and marker amplitude.
(o) + (5] Frequency between the signal at the first marker, whose freguency has been stored, and

the second marker's counted signal frequency. Amplitude between marker positions.

+ | zoon Signal frequency and marker ampiitude. 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 associaied marker modes, normal, dif-

12.5.

DATA Entry
See MARKER ], (o Jand [w=].

Example
Counted frequency differences between stable signals can be measured.
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MARKER

CHTR 197.83 MHz

f!p REF .40 dBm ATTEN 1@ dB ~12.BQ 48w
1 aB/ |
L
CCLNTE
: i 187] 83 M-z
Activate the frequency counter in a 400 “islaam %‘
MHz span and position the marker with

"v'%' e

CENTER 227 MHZ SPAN AQQ MHx
RES BwW 3 Mz VBW 10¢ kHz S 30 meec
ENTR A ~32.8B0 MHz
,L,F HEF .0 dibm ATTEN IQ dB ~-7Q. 40 o
12 aBs/
A
To count the difference between the
CoUNTERL A 1
. ; . . -12[. 80 z
signat and its neighbor place the marker 20l 40| kg f
on one signal with ; then activate | NN
marker differential and count the nexi : ﬁ

signal. - : “VL \
Press (51 () . AL f s

CENTER 227 MMz SPAN 400 Mx
RES 8W 3 MHz YBW 180 kHz SHP O30 maex

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

oise Level Measurement

When noise leval is activaled 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

R 1 ,',P REF .3 dBm ATTEN 13 45 -129.1¢ dBw {1 Hz)
Noise level enabled: | ot
1q dB/
L SAMPLE
Noise level disabled: =] [ o | n
| MARKER _FooM| i /\
27.80 MHz . /
~128. 10| dBm| {1 Mz} e

START 8.0 MHx ST S8.0 My
FES BW 1 MHx VBW 308 kiiz WP 3G mesc

The noise level measurement readout is corrected for the analyzer’s log amplifier response and detector response.
The valye is also normalized to a 1 Hz bandwidth,
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Measurement and Readoui Range
Noise level measures noise accurately down to 10 dR above the spectrum analyzer's noise level. The readout resolution
Isinsteps of £0.1dB.

DATA Entry
See MARKER el [ s | and (o)

Example

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

MKR 63,98 M-z

hﬂ REF .0 o<Bm ATTEN 10 #B ~134.8¢ dBm (1 Hz)
10 dB8/
SAMPLE
MARKER
63 H8 Mz
Selact a frequency in the baseband spec- =19 Q0] diim (1 Mz
trum clear of signals with a single marker, E f ‘
Press ()
| Ll
START 20.0 M STOP 4.0 Mex
RES BW 308 kHx VBW 188 kMHz SHE 38 mesc

i
Read the noise at the marker by pressing  [# ] [mw],

The noise at 54 MHz s — 134 dBm in a 1 Hz bandwidth. This corresponds to — 134 dBm + 36dB/4kHz = —98dBmin
4 kHz voice channel bandwidth.

Signal to noise measurements require the measurement of the noise level, as the example above, and the measure-
ment of the absolute signal level . *

MR 56.42 MHz
‘l}F REF @ dBm ATTEN 10 4B ~32.00 dBm

18 4B/

KER

Az

IR iy

Measure the power level of the adjacent L 2D dBm

signal. To turn the noise level off, press
L
[ o Jand read the power level.

S S S

H
| |
B 0o !
P T E—

START 20.% Mz STIF 808.0 MHzx
RES BW 309 kM VBWR 198 wHz S 2) meoc

The gignal to noise ratio referenced 1o 4 kKHz bandwidth is — 32 dBm — (— 98 dBm) = 66 dB.

*Normalization o a desired bandwidth uses the equation J?Lmd BW
10 ;Gg 10 1 Hz
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Chapter 8

E

C

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

fis% REFERENCE LINE m

DiSPLAY LINE
mn el

THRESHOLD

SCALE keys allow the scaling of the vertical graticule divisiens in iogarithmic or linear units without changing the

reference level value.

LOG
| (DATA entry) scales the amplitude to 1 dB, 2 dB, 5 dB or 10 dB per division.

If (23] is pressed when the scale is linear, 10 dB per division will be automatically entered. The subsequent (DATA), if
any, will then replace the auiomatic 10 dBidiv.

REF -23.3 dBm ATTEN 10 48

LOG
Press [ @ @

j - -
CENTER 453.0 MHx SPAM 10,0 MHx
RS B 180 hHx VBW 30 iz She 30 moac

LIN

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 ali 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 wiil be automatically entered.

8.1
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SCALE

Ly FEF &.72% WY ATTEM 10 4B

LIN | . H
Press _ |

ﬂ
!
J! \

CENTER 453.0 MHx © SPAN 10.9 HHz
BES BW 380 kH vBW 32 hHrx SR 30 moac

tn LINEAR, a speciflc voltage per division scale can be set by entering a voltage reference level value. For example,
1o set the scale to 3 mvidivision, key in 30 mV reference level, (Voltage entries are rounded to the nearest 0.1 dB, sc the
30 mV entry becomes 30.16 mV, which equals — 17.4 dBm.)

DATA Entry
@ @ Changes scale in allowable incrementsi(1, 2, 5 or 10 6B per division).
)
| S §§§§ Enables direct scale selection of allowed values. Other entries are

rounded to an adjacent value.
LIN
No DATA entry will be accepted with the tinear SCALE selectionkey, [ .
Example

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

hp REF_-68.1 dBm  ATVEN 19 48

18 aBv
n A
aiwiivie

Modulated AM signal displayed in the 10 / \V/ \V[ \\ ;
dB/division scale shows the carrier, i 2 f — -

sidebands and distortion products. \V/ : \\{/ : R '.
CENTER 4%1.382 MHz : : SPN 200 Mz

RES BW 3 kH»x VBW 3 kHx TP 100 meac
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SCALE

Linear scaling enables the observation of the sidebands proportional to the carrier.

LIN

Press[ |.

As in the MARKER [_= | example, Chapter

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

The fractiona! readout is one half the
modulation index {only cne sideband is
measured).

Yo AM = 2(.25) X100 = 50%.

Note that the carrier signal need not be
placed at the reference level for an index

ratio measurement,

LOG
Change to a logarithmic scale with [55)

and change the dB/ with @ @

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

resuits.

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

[a ], Chapter 7,

The modutation frequency is 18.8 kHz and
the distortion caused by the second har-
monic is 2.4%, (read out ag .024X).

www.valuetronics.com

MK A —3B.7 RHz

hp FEF 88,00 yv  ATTEN 10 oB .250 %
LINEAR
L
MARKER
—~18L7 kHz
L2580 X

CENTER AS1.382 MHy
RES 8W 3 WMz

i -58.1 dBm ATTEN 10 a8

YEW 3 kHz

SPAN 208 kikz
SHP 100 maaw

MR A ~18.5 kHx
~12.00 dB

hp
2 48/

MARKER

—-18:% kHz
—~12, 20 H8

CENTER 4%1,382 MHx
S BW 3 kHz

REF 88.00 uV

VBW 3 kHx

ATTEN 10 4B

SPAN 2P0 kg
SWP 190 meac

MR A ~18.8 kHz
-8249 X

hp
% 4B/

MARKER

—-1i8{8 kHz
L G2RY X

eI T

i
|
i
|
|

I

CENTER 451.382 MHz
AES BW 3 kHz

8.3

VBW 3 RHz

SPAN 200 kiMz
SHF 109 mssc



REFERENCE
LINE

REFERENCE LINE

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

DISPLAY LINE uses:

® measure signal levels with direct readout.

s establish a standard for go/no go test comparisons,
* ¢liminate or reduce amplitude errors due 1o 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) pfaces a horizontal reference line at any level on the graticule. The line’s amplitude, in
reference ievel units, is read out on the left-hand side of the CRT display.

REF .0 dBm
Iy R
!

ATTEN ID dB

10 dBs i

[

START 10 MHz
RES BN 3 Mg VBW 300 kMz SHP 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,

Dispiay 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 [#], it will return 1o its last position.
Display line position is aiways accessible for HP-1B and TRACE (%3], even if never activated. See Chapter 6, TRACE

arithmetic.
The dispiay line readout has the same number of significant digits as reference level,
DATA Entry
[oren | © Moves the line about two divisions for each full turn. The line moves in
display unit increments.
[eome] @ Moves the line one tenth of the total amplitude scale per step,
&
(e T Positions the line to the exact entry level. Eniry may be in mv, aV,
L1177
+ 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.

hpp REF =300 dBm  ATYEN 3¢ dB

we b |7 17 7 T T I
BisPl.AaYi LINE 1
2419 4Bm
Activate the display line with |z | a0
dBm
With place the line through the
peak of a signal and read out its absolute
amplitude level.
START © Hz STOP 8O0 Mz

RES BW 3 Mz VBW 300 kHz SWP 30 maae

Moving the display line to each signal reads out its peak amplitude.

Thres

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

hp FEE 100 dBn  ATIEN 1o dB

18 aB/s

START @ 2z sToP 800 MHz
RES B¥W 3 Mz VEBW 1 MHx SWE 30 mess

The threshold can be positioned 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 influence the trace memory, that is, the threshold level is not a lower boundary for trace
information stored and output from the trace memories through the HP-IB. TH [ = | removes the thrashaold boundary
and readout from the CRT dispiay but does not reset the position. If threshold is activated again before LINE power ON

or [#m) it wili resume at its last level.

The thresheld readout has the same number of significant digits as reference level.
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REFERENCE

LINE
DATA Entry
o Moves the threshoid about two divisions per rotation. The line moves in
disptay unit increments.
(o] @ [{—}] Moves the threshold one tenth of the total amplitude scale per step.
s 1 H
(o) 5555 Positions the thresheld 1o the exact entry level, Entry may be in mV, gV,
+dBm, +=dBmV, or = dBuV depending upon units selected.
Example
The threshold can be used as a go/no go test limit,
hp FEE 0 dBr‘n ATTEN 18 dB
14 4B/
A series of signals can be tested for a
specific threshold level by placing the
thresheld at the test level. ﬁ
START 28 Mz STOP BOD M4z
RES BW 3 MMz VBW 30Q k#z BWFP 30 meac
by WEF_.0 4B ATTEN 13 48
18 487
— THRESHOLD
Press THRESHOLD () (5 | (5] (-] ~S5;2 am
Only those signais > — 55.2 dBm will be
dispiayed
H
-5 2
dBm
START 20 MHx STOR #00 MHz
RES BW 3 MHz VBW 300 hHz GWP 30 meac
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Chapter 9

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

The values of the COUPLED FUNCTION are automatically selected by the analyzer 10 keep absolute amplitude and
frequency calibration as frequency span and reference level are changed.* The functions are all coupled with LINE

power ON, [ or when their individual s is activated. [ 4] couples all functions but (== and [ .

Couples
Function
COUPLED FUNCTION
OFF
MANUAL MANLIAL MANUAL MANUAL MANUAL MANUAL
¢ Q z Q@ @ ) s @ Light
RES VIDEG SWEE? || | CF STEP ]
i—- LLBW J B J “m@sﬂ [“TTE"'}J {Lng J ON
Uncouples l
Funetion

Center Frequency
Step Size

RF Attenuation

Sweeptime, full scale

Video Bandwidth

Hesolu tion Bandwidth

For each COUPLED FUNCTION:

AUTO } Sets the function to the preset value dictated by the analyzer's current state. The
function is coupled.

AL
”_?: Function value will not change with instrument state. DATA  entry
changes value. The MANUAL light goes on and stays on until the function is placed
i Cwn | gnee again,

in most cases the [ »=} 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 graticuls.

Coupled
Function Selects
(&= 3 dB resclution 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 detection low pass filter thal averages noise appearing
on the trace.
3 The total time for the analyzer to sweep through the displayed freguency span or
dispiay a detected signal in zero frequency span.
Leren] 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——

{ereisn
i_ siE

*Center frequency step size does not affect amplitude or {requency calibration.
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COUPLED &
FUNCTION —

TA Entry For COUPLED FUNCTIO

........... J— — JE— [P R
¥, (%), (B and (] The DATA entry from DATA and [€¥] [{F] selects

Discrete values are entered for [ & 1, %), %

these values seguentially from the current value. A DATA entry from the keyboard which is not exactly equal 1o an
6] [+ ] (s[5 wil select 30 kHz bandwicth, the next

N

allowable value will select an adjacent vaiue. For example, (i )

LN

—

higher {F bandwidth,

%7 (DATA eniry) sets bandwidih setection 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 kHz, 30 kHz, 100 kHz, 2300 kHz, 1 MHz and

3 MHz.
hp  FEE .0 dBm ATTEN 18 o8
9 48
|
i
L i
il
ik
H H
L
* STOF 482 .1 MHx
VBW 100 kHz SWH 30 maec
Example

A measurement requiring manual resolution bandwidth selection is the zero span (time domain) cbservation 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,

REF —-30.0 ¢8~ ATTEN 10 4R

h;: R PO B
Q482 |
? |
The low level intermodulation products of i
two signals spaced 100 MHz apart need i
10 be measured. With the funclions
coupled the analyzer noise may mask
these distortion products. .
CENTER 250 Mz SPAN 447 Mz
RES BW 3 MHz VEW .1 Mz SW 30 msec
9.2
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COUPLED .

f wpgy

FUNCTION =/

fp REF_-30.2 dBm  ATYEN 12 o3

18 48~
Reduction of the noise level by 10 dB
(increased sensitivity) is achieved by %ﬁ%ﬁ.ﬂ;
decreasing the bandwidth by a factor of
10.

= (G () | ‘
(THRESHOLD has been activaied to ‘
clarify the dispiay.)

™

wiid G

didm

CENTER 258 Mz SEAN 4AT MHy
RES BW 30 kM2 YBW 39 kM2 GRP 1.5  aec

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

Video Band

(%" )| (DATA Entry) sets the video bandwidth selection o 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 MHz and 3 MHz,

j,F REF .0 «Bm ATTEN 1¢ 48

10 «B/

START 204.29 MMz
RES BW 180 kHx

STOE 289,20 MHz
St 150 maec

Example:

Signal responses near the noise level of the analyzer wilt be visually masked by the noise. The video filter can be nar-
rowed 10 smooth this noise.

hp FEF D 48w ATTEN 12 <8
10 dB/
vIDEQ BW
302! kH=z
A low level signal at this center frequency
can just be discerned from the noise.
CENTER 267.8 MHx SPAN 32.0 MMz
FES Bn 1 Mz vBW 300 hHx SHR 30 meac
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COUPLED )

FUNCTION
hp REF .& dBm ATTEM 18 o3
I8 dB/
YIDES BF{
Narrowing the video bandwidth clarifies 3 hiz
the signal and allows s amplitude
measurement,
Press (%) (O] &) (] (&
CENTER 287 .6 Mg SPAN 50.8 MHx
RES BW 1 MHx Yaw 3 kH2 SR 3R masc

The sweep time will increase to maintain ampiitude calibration.

NOTE
The video bandwidth must be set wider or equal to the resolution 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 1o respond to each signal response. Video averaging is an internal routine which digitally averages

a number of sweeps, allowing a more instantanecus display of speciral ¢changes due to center frequency, frequency
span or reference level changes. See Chapter 12, page 12.11,

weep Time

(%] (DATA entry) sets the sweep time selection to manual and changes the rate at which the analyzer sweeps
the displayed frequency or time span.
The swekp 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
ZERO FREQUENCY 1psto10ms 1,2,5and 10
SPAN 20 ms to 1500 sec 1,152, 3,5,
7.5and 19
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COUPLED o
FUNCTION >

iy FEE .2 o8 ATTEN 18 8

12 48/

L |

CENTER 75Q0.00 MHx
RES B 100 Hx VBW 30 wbix

Example

To identily signals quickly 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 raie).

h[? REF —30.8 dBm ATTEN 18 dB

12 +B/

SPAM
A frequency span of 10 kHz will have 19.p wHg

selected resolutions and video band-

widths of 100 Hz and a sweep time of

3 seconds.

i
|
!

I

CENTER 7%7,7818 MHz SPAN 18.0 kHx
fES BW 188 Hz vBW 188 Hx SWP 3.@ sac

hf; 'Wf-”ﬂl.l‘n ATTEN 18 &

i aB | A LA :

To quickly see signals present in the span

press (3| and @ several times, When |4 PTIME

the sweep complates its span, coupie 300 meap A

sweep time again with [w ] . . l \

Note the DISPL UNCAL message appears 1

autematically, as the faster sweep time ‘

causes some distortion of the spectral } \

response. ”‘! h .

%ﬂ""\. i Wy ‘v“?“.m;

il 7 X AN X 2 R
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COUPLED —
FUNCTION —

tenuation

@ {DATA entry) sets the attenuation function to MANUAL and changes the analyzer's RF input attenuation. The
levels of attenuation that can be selected are 10 dB to 70 dB in 10 dB steps, or 0 dB under special conditions. Generally

the reference leve! does not change with attenuator settings.

18 4B/

—74.4

START 3 Hx ETOP 1388 Mrix
RES #iW 3 MHz VBW 1 MHz SHP? 3D maesc

When the RF input attenuator function is coupled (AUTO), the value selected assures that the level at the input mixer is
tess than — 10 dBm {the 1 dB compression peint) for on-screen signals. For exampie, if the reference level is +28 dBm
the input attenuator will be set t0 40 dB: +28dBm —40dB = — 12 dBm at the mixer.

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

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

Zero Attenuation
Ag a precaution to protect the specirum analyzer's input mixer, 0 dB RF attenuation can only be selected from the
i ik Es
numberfunits keyboard, press [mw &j a

Reference Levels < = — 100dBmand > +30dBm
Reference tevels < = — 100 dBm or between -+ 30 dBm and + 60 dBm can be called when the reference level ex-
tended range is activated. Low reference level limits depend upon resclution bandwidth and scale.

]

Press' [ e 16 extend the reference level range.
See Chapter 4, FUNCTION | ®&= | and Chapter 12, KEY FUNCTION, page 12.5.

Determining Distortion Products ‘

if the total power to the analyzer is overioading the input mixer, distortion products of input signals can be dis-
played as input signals. The RF attenuator is used to determine which signais, if any, are internally generated distortion
products.
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COUPLED

were |

FUNCTION —

'hP REF —10.2 dBw ATTEN 18 di2
14 -dipr

Example

The two main signals shown are produc-
ing intermodulation products because the
analyzer's input mixer is overloaded.

\
\
i
\
\
\
\

=

CCENTER 118.414 Mz

SPAN 108 kHx
RES W 1 kHx VBW 1080 Mz

S0P 3.0 seo

f,F, FEF ~12.0 dBm ATTEN 10 4B

19 4B/ f\ .
\ f
\ |
To determine whether these intermod { \ f
products are generated by the analyzer, | / \ ! \
first save the spectrum clisplayed in B | A , \ f \ .
wih (1B (5] 0 i

LCENTER 110.414 Mx

SPAN IR0 WMz
RES BW 1 iHx vBW 102 Hax

SHP 3.0 enc

hF REF -10.0 dBm ATTEN 23 dB

10 2B/ w
\ |

BE._ATTEN \ {
increase the RF attenuation by 10 dB. 20 p8 ! ‘ J
Press [me] @ {It the reference level [ \ [ '
changes it will be necessary to retumn it \ . [ \ }
back to its originai value.) [ \ l i

S T e e lD

Since some of the signal responses decrease as the atfenuation increases (oy comparing the response in A with the

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

Center Freguency Sie

(5] (DATA entry) sets step size to MANUAL, changes and stores the step size entered. While (%37 is in MANUAL,
LENTER H A~ A i ’ v v
gt | {@ and @ changes center frequency by the step size value stored in the register. Several functions

can be used to enter step size value to the register. When a CF slep 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 W State
step size [we ], (385] or
LINE power ON 100 MHz coupled (AUTO}
%55 (DATA entry) DATA entry value uncoupled (MANUAL)
MARKER &5 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-
ficn as center frequency.

hp REF .0 dBw ATTEN 18 dB

START 0 MHx STOF 1388 MHx
RES BN 3 MHz VEW 300 KHxs SHP 3D maes

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

hp FEF .0 ¢Bm ATTEN 12 o
1o a8/ |

CENTER 101 WHa SPAN 15008 M-z
RES BH 3 Mz VBW 300 kMx SHP 30 manc
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COUPLED =

FUNCTION
DATA Entry
5] Changes the step size in display unit increments.
& '{S\ "{}} Changes the step size in steps equal to one tenth of the frequency span.
(Gr| ssss Selects a specific step size 16 a resolution equal 1o the current center
naes frequency readout.
Example

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

"’,ﬂ FEF @ dBw ATTEN 10 48
10 48/

ER \
First set a span and start frequency. Fora S5.p MHp [ \

r FREGIEENTY f_\‘ m
span of 50 MHz press | "™ | 50| | \ [ 1\
[ Set the center frequency to 25 MHz \ / \

”Taf (o)
Wlih 3 Fatcz‘-a)\a::rgcv | 2 i a E“?ED’“ [ | / \
[ [ AN S .

CEMTER 25.8 Mdix SPAN 50,0 Mz

RS BW 1 kM2 VBN 220 hHz S 3 meoc
hp  FEF .0 dBm ATTEN 18 o8
10 4B/

| CENTER \
I 2sto [\
Set the step size to 50 MHz, (%) | 5 e

[ N G \
| o ||, and reactivate center frequen-
el M

o [ .
CYy With | i |-

\
-

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

T
Now each ﬁj seis the center frequency to the next 50 MHz span for a span by span surveillance of the spectrum.
{Center freguency = 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 7.13.
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Chapter 10
and T

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

= continuous, or repetitive sweeping (sweep time = 20 ms).
. a single sweep which will repeat only on demand (sweep time = 20 ms},

TRIGGER controls select the function which will begin a sweep:
(w as soon as possibie,

line voltage passes through zero on a positive swing,

an external signal voltage passes through ~ 1.5 volis on a positive swing.

the level 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, continues at a uniform rate from the
start frequency to the stop frequency unless new data entries are made to the analyzer irom the front panel or the HP-
IB. With faster sweeps, changes to center frequency, for example, appear continuous. With long sweep times, a change
in center frequency noticeably suspends the, sweep while the analyzer updates its staie and readout, then the sweep
continues from wheare [t was, tracing out the new spactrum.

The SWEEP light indicates that a sweep is in progress. The light is out between sweeps, during data entry and during
(%] gating. {The light is out for sweep times = 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,
® datais not entered continuously from the front panel DATA controls or the HP-1B.

Continuous Sweep
[ww] enables the continuous sweep mode. Provided the trigger and data entry conditions are met, one sweep will

foliow another as soon as triggered. Pressing [

Single Sweep

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

~

terminated and restarted upon [
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SWEEP
TRIGGER

Zero Frequency Span Sweep
In zero frequency span, sweep times from 1 usec 1o 10 msec are also available. In these sweep times the SWEEP
directly onte the display along with the graticule and readouts. The graticule and readouts are refreshed following each
fast 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 trigger are reguired press

X
(==} =] disables “auto” external trigger feature
Y

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

NOTE
For zero frequency span sweep times = 10 msec and (s | xor (=] 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.
® [ allows the next sweep fo start as scon as possible after the last sweep.
® [« allows the next sweep to start when the line voliage passes through zero, going positive.

® @ allows the next sweep 1o start when an external voliage level passes through = 1.5 volts, going positive,

The exiernal trigger signal level mustbe between 0 Vand +5V.

OO0
[oRoRo¥o]
oQo

EXTERNAL TRIGGER
" INPUT 5V MAX.

T ———————C )
External TRIGGER Input

® (=] allows the next sweep to start If the detected RF envelope voltage rises to a levet set by the LEVEL knob. The
LEVEL corresponds io detected levels displayed on the CAT 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
bandwldth and video bandwidth are wide enough to pass the modulation waveform of an input signal.
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TRIGGER

Example

hF REF 167.5 mV¥ ATTEN 1% 4B

- I AN /\-
A zero span display of this video %.g;grr:ve / \ _ / \\ /

waveform will trigger for all LEVEL knob

settings., \\ \ ‘\.
W 1
/ o]
\/ VARV,
CENTER 236.323403 Mz SPAN @ Hr
RES BYW | MMz VBW 1 Mex SWE B8 usec
hp REF 291 ..3 mv ATYEN 20 4B
1. INEAR
If the videc signal lowers on the display, %Eﬁk
the LEVEL must be set towards the minus
side. : /
NV RN ARVIR VAR
A A P A
\_ \
\Vj N/ \Vj
CENTER 236.323403 M4z GEAN @ Hax

RES BW 1 Mex VBN 1 Mz SWP %2 peoc

If the level does not cause a trigger within 25 msec, the sweep will be triggered anyway {0 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 allows access to or activation of a specific set of
functions and their values. Some of the sets are built in to the analyzer and some are user defined.

INSTRUMENT STAT
) ;

Instrument states that can he 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

. A full 0 Hz to 1500 MHz span with 2 minimum of other front panel functions changad.
[

[IELT

[
=)

Saves the compiete set of current front panet funclion states and values for later recall. Regisiers 1
through 6 are available for siorage.

RECAL

—
—‘W
-y

Recalis the complete instrument state saved in the register called.

w Calls for front panel controf after the analyzer has been placed in a remote state by an HP-18 controller.

FULL 8P nstrument set

() 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 level, to name & few. LINE power ON automatically calls for an instrument
presei.

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

® front pane! functions,
and ® [ KEY FUNCTIONS,
and ® functions accessible only by the HP-1B.

Front Panei Preset

(#2] enables all the front panel functions designated by keys with white lettering. It will save a trace response in
TRACE B, butnotAcr C.

WS} AT et e e

Il Functions Activated with [

www.valuetronics.com 1.1



To be precise:

SIGNAL INPUT:
FUNCTION:

DATA:

COUPLED FUNCTION:
TRACE:

MARKER:
INSTRUMENT STATE
(o] and [r):
SCALE:

REFERENCE LINE:

SWEEP:
TRIGGER:

INSTR CHECK:
KEY FUNCTION:
] FUNCTIONS:

HP-IB FUNCTIONS:

INSTRUMENT Pl
STATE

Input 2 selected 100 kHz -1.5GHz

Stari Frequency OHz

Stop Frequency 1500 MHz

Reference Level 0 dBm

Hold

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

Resolution Bandwidth 3MHz

Video Bandwidth 1 MHz

Sweep time 20 msec full scale

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

B Blanked but information in memory saved

A—B Off

Off

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

Threshoid off

Continuous

5.5 divisions up
1.0 divisions up

Free run

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.

i the key is activated (shift light on), [#55] unshifts the key. This is equivalent to pressing

Dt Display size-normai

"EM" 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), plot (PA), tabet (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 dispiay memory.

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

0-1.5

(4] immediately sets the COUPLED FUNCTIONs [% | , (%] and (%) to automatic, the start frequency to O Hz and
the stop frequency to 1500 MHz. The other front panel functions, [ ] KEY FUNCTIONs or HP-IB only states are not

changed.
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INSTRUMENT — —
STATE EW:J Ot

Saving and Becalling Instrument States

[we ] (DATA keyboard entry) and [meu] (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,
E} through {é] . can be saved and recalled. Only another [ | will erase a saved register. The registers contain their
last states even with a loss of line power {power failure). The registers are maintained with an internal battery supply for
about a 30 day period after line power failure,

] | 7. lig & special recall function which recalls the instrument state prior to the last instrument presef or single
function vaiue change, which ever has most recently occurred. It aids in recovering from inadvertent entries.
The current instrument state, if the POWER switch is turned to STANDBY, {or a short term loss of ac line power) can

—

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

asaltltle or trace,
The (ﬂ register is a buffer for instrument state transfer under remote operation and the sjandi 9 istates are used
for calibration signal adiustments.

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

f’P’ REF 223.6 mV ATTEN 18 48
LINEAR
Keying in a specific state:
L SAYE: BEG 1
™
HneR I'g g |-
ES0IDG
=) (2)[0) (o) (&
(=1
LIN {__J|SCALE H -
Thensave with [== | 1], J\ﬁ
CENTER 98,309 Mriz — SPAN 2A0 ke
HES BW 1 kiax VBW I kHzx WP 738 maec
hF REF .Q dBm ATTEN 10 4B
16 dBs
Press [ah) . \
] £
START 0 Hz . : ' ' - . BTR 1880 10;3
RES 9W 3 MMz YEW 1 MHz S 30 meex
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INSTRUMENT . oo
STATE =

hp PEF 223.8 wv ATTEN 10 48
LINEAR

And recall the last state with-peouf | 1 . | BEck L RES]
Once the state has been recailed, any 3

function can be used for more detalled
measuremenis.
Nete that in this case, the state could also

have been recalled by (=) @

CENTER B8.008 MMz SPAN 200 kMx
RES 8W 1 khHz YBW 1 kHzx S 753 meae

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

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

Indicates instrument has been addressed
through HP-IB

Indicates instrument Is in remcte opera-
tipn

The addrassed light remains on until an HP-IB device clear command or any unlisten command is executed.
See 8568A Spectrum Analyzer Remote Operation, HP part number 08568-80003, for more getailed information,
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Chapter 12
Y FUNCTI

This chapter describes access and use of the [s« | KEY FUNCTIONS.

KEY FUNCTION
5

not named on the front panel bui are coded by the blue characters beside the keys. For example, the freguency offset
function is designated by the code V. On the front panel the code Vis found in the FUNCTION section:
fV
The 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. Anindex 1o all shift functions is on page 12.15.

Example
Activate the shift function V (frequency offset) with
press [we | shift light on

v
press | rwj shift light off and offset function activated
.

The shift light can always be turned off 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 using DATA entry. Once the data has been entered, any other function can be aclivated. The shift function will

retain its last value until (B or LINE power STANDBY.

DATA entries to shift funciions are made only from the number/units keyboard. The ENABLED fight remains off even
though data may be entered.

Data is entered, that is, changes the instrument state, only when a units key is pressed. If the entry has no units {an
address for example), use the| & |key as the terminator.
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FUNCTION SUNM
General Display instrument State
HP-iB Service request r Annotation blanked o Save registers focked {
Enter HP-1B address P Anngtation on D Save registers unlocked )
Power on in last state f Display correction data W
Dispiay Address z CRT beam off g
Display Write f GRT heamon h
Max mixer input level . Graticule bianked m
Graticule on n
Frequency Title E
Counter Resolution = Error Correction
Freguency offset v Execute routine W
Negative entry - Trace Use correction data X
Amplitude A+B—A c Bic;ﬂ%% ugigorrecnon data \\;
Amplitude offset 7  Detection: pray e
Units© dBm A norf“nbai &
dBmVY n posstﬁye peak [+
dBuV C negative peak d
voltage o sampling e
Extended reference level Trace C:
blank trace C k . .
range ! 5= 0 ; Diagnostics
Negative entry - B_ 0 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
ngeo averaging on G Disable step gain G
Marker Video averaging off H Frequency diagnostic on R
Counter resoiution = Inhibit phase lock flags i
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
MNoise level off L (e jwithout 25 msec triggering x Second LO shift down T
Siop single sweep at marker U s Second LO shiftup U

i
b
i
B

HABETICAL KEY CODE SUM

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

B Amplitude in dBmvy Y Freguency offset D Annotaticnon

c Amplitude in dBpV W Exacute error correction a Disable step gain

B Amplitude in vollage 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 Amplitude offset v Inhibit phase lock flags

H Video averaging off a Normal detection W Display correction data

é Extended reference level b Positive peak detection X [ | without 25 msec
range c A+ B A “triggering

J Manual DACS control d Negative peak detection y Cun | without 25 msec

K Count pilot IF at marker e Sample detection triggering

B Notise level off f Power on in last siate z Display address

i Noise level on g CRT pbeam off - Negative entry

N Count VTO at marker h CRT beamon =  Counter resolution

O Enter A~ span i =G { Save registers locked

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

Q Count signa! iF at marker K Blank trace C < Preamp gain, input 1

R Frequency diagnostic on I B-C >  Preamp gain, input 2

§  SecondlOauto m  Graticule blanked | Display write

T Second LO shift down n Graticule on , Max mixer input level
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gative eyboard Entry

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

For exampie 10 enter a negative 100 MHz offset frequency:

W
™y
Pregs (o] rmur«_j to activate frequency offset

Pross [sn ) [ E} 0| [a @ato enter a negative frequency.

Not all values can be entered with a negative prefix, for example a negative eniry to a voltage reference level will
result in entering the positive value,
Negative entries in dB can be made with the -0Bm units key or the negative prefix with the -+ dBm units key. If both

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

—_—

Frequency an fiset
The CRT display ampiitude and frequency readout can be offset. Entering an offset does not affect the trace.
v
Frequency offset: (=] L—_- (DATA keyboard entry)
£
Amplitude offset: v "t | (DATAkeyboard entry)

Offset entries are added to all the frequency or amplitude readouts on the CRT display including marker, display line,
threshold, start frequency and stop frequency.

FUNCTION

Citsets are stored with the [« | functions for recall with [meou],
When an offset is entered its value is displayed on the CRT.

REF «15.2 dBm ATTEN 18 48

hp
0 487

STOP 1827 MHg
SR 30 meec

START 27 WM

DATA entry 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 entry in voltage can be made and will be converted to dB
offset.

The offset range for frequency is -99.9899999990 GHz to + 99.999999%93 GHz in 1 Mz steps. The amplitude offset
range is greater than +100 dB in 0.1 dB sieps. Least significant dighs will be rounded for frequency and dropped for
amplitude offset entries,

12.3
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Exampie
An 102.6 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 CRT display shows the trace referenced to the signal as input to the converter.

_},F, REE 12.7 dBm ATTEN 190 dB

14 48/
Amplitude offset is entered as a positive orseT
value to compensate (offset) the loss of =8
BEF LVL| OFFEET
the converier. i2.7 dB
Z
T e Vet W o B Al
(skmi aprepence |1 4 PR . H E
Press L) me jl llllll L,JE *\W,JLEJ H
) o
Note that the original REF LEVEL of ' _
0 dBmis now changed to 12.7 dBm also. u \j \
it *EWK“J W H

72.800 M-z SPAM 109 kiHx
RES B I hiix VBW 1 iz SWP 30D masc

h'{J REF (2.7 dBm ATTEN 32 4B

1€ 4B/
Frequency offset is entered as a negative
2.7
value since the input frequency ¢ the L
i eReEh oFESET
converter is lower than the cutputl. ~10p

.G2POBE | MHz

v
T e I |
Press [o] [_;i‘a"u’éﬁm (o1 {

|
|
Sono i)
le)E W)
| ik ot 5

CENTER 70.002 M-z OFFSEY-~182.682008 M4z SPAN 108 hHz
RES BW 1 kHz YBW 1 kHz SWP 320 mesc

Input Mixer Level

As ihe reference level is changed, the coupled input atlenuator is changed 1o keep the power levels of on-screen
signals below — 10 dBm at the input mixer. {The input mixer level is the input signal level minus the attenuator setting.)
Thisinput 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
iotal power level is below the analyzer's reference level. Also see Appendix C.
Instrument preset resets the input mixer level to — 10 d8m.

reamp Gain

Similar to the amplitude 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
Preamp gain, input 2: (=] 5 (DATA keyboard entry) } = key is beside the Input 2.

The offset is not read cut on the CRT. Instrument preset resets the gains to 0 dB,
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iy

Amplitude Uniis S

election

The following shift key codes immediately select the corresponding units for all the amplitude readouts: reference
level, marker, dispiay line and threshold.

When a units change is made, all readouts are converted so as to preserve the absolute power levels of all the
readouts. For example, a 0 dBm threshold level converts 1o 47.0 dBmV (50 ohm input) when dBmV units are called.

SHIFT KEY AMPLITUDE
FUNCTION UNITS
A or  [ER dBm

B aBmy
C d8uV

(o) D voltage
The keys for these functions are located in the COUPLED FUNCTHON group.

Extend Reference Level Range

Normally the reference ievel can be set to from -89.8 dBm to' + 30.0'dBm in coupled operation. The limits of the range
can be extended to a maximum of —138.9dBm and +60.0°:0Bm.
I
Pregs (v [am]

The lower limit of reference level depends upon resolution bandwidth, scale and attenuation.

Rescolution Minimum reference level
Scale Bandwidth with extended reference level
10 dB attenuation 0 dB attenuation
log < 1kHz -129.94dBm -139.9dBm
log = 3kHz -108.9 dBm -119.9dBm
linear < 1kHz -105.9 dBm -119.9dBm
linear = 3kHz - 82.9dBm - 99.9dBm

When the reference level is set at a minimum, the leveimiaychange if either scale or resclution bandwidth is changed.
The exiended range is disabled with instrument preset.

B

Counter Resolution

When |25 is activated, the frequency of the signal marked by the active marker is counted. For more details see
MARKER [ , Chapter 7, page 7.14. In this mode the resolution of the count is the same as the center frequency
readout. Te increase the resolution

Fatn |

oress (=] [Z%] (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

10 kHz 100.00 MHz

1 kHz 100.000 MHz

100 Hz 100.0000 MHz

10Hz 100.00000 MHz

1 Hz 100.000000 Mz

Counter resolution can be set between 1 Mz and 100 kHz. The resolution of the counter frequency will remain fixed
uniil changed with a counter resolution data entry or untll [#55] is used. The counter resolution cannet be stored with
(o] e

Values entered other than decade numbers, such as 25 Hz and 326 kHz, wilt be rounded to the next legal 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 tc stop at the active marker and to continue from the active
marker. The front panel continuous 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,
nress MARKER and
press [sw |y
A marker must be activated to 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 remote operation, the analyzer will not TALK untll 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 to activate the stop-sweep-at-marker function above. Then
press [t
Each time [=n]1is pressed the sweep will start at the active marker, continue through a full sweep back to the same
marker and siop.

raticul

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

Graticule
Blank: press (=) m
On: press =] n
Annotation
Blank: press [sm
On: press (== p

Display with annotation {characiers) and
graticuie blanked,

Display planking does not affect HP-IB input/output of instrumeant function values or trace information.
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&

The CRT beam power supply can be turned off 1o avoid unneccessary wear of the CRT if the analyzer is operated
unattended. Reducing intensity or blanking the traces does not reduce wear,

] g

T Bea

Beam off: pregs [mn

Beam on: press [

isplay Correction Data an

The correction data generated from the error correction routine, can be displayed.
Disptay correction data: press (=] W {lower case}

""" )

Do not display correction data: Rress [

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 [=a] v {by inhibiting phase lock flag)
Do not display special massages: press [y

Mare on the meaning of these messages can pe found in the 8568A Operating and Service Manual, Section Vill.

pyy  REF .0 dBm ATTEN 19 dB
7 T
10 9B | .26 of -14Hx
50 g 12 |by
Ldd Hx
[t LS el YTO LG
. A4 di tx YT
- ~3TQ Hy
VTO UBCAL
-B9 o 400 jix
90 dB 3,748 iz DSPL BINCAL
-« ~ 18 (U8 ki
(3B dB -1BE500 KMy
-42 d «5. 080 kHa
s R s
.57

[}

|3
®
&

corR'D | -84

e
—=.14
—-.34

START ¢ Hz . ST 1508 Mag
RES BW 3 MHz VEBW 1 Mz BWP 20 msec

Both Correction Data and Special Messages Displayed

Tit
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 tast 16 characters of

the title,
Activate title: f==]  E(shiftlight on)
Enter text: abcdefghifidimnopgrstuvwxyz
ABCDEFGHISKLMNCOPQRSTUVWXYZ
B =()><
0123456789. [space]
To end a title: press [ (shift light off)

HEEC

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

recalled with [sew]
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To erase a title without changing the instrument state, end the titie function if still active, then
press (s« £ [sonua]

A+B—A

A+ B—A enables the restoration of the original trace A after a [~ has been activated. A + B—A is executed with
press [ ¢
When executed, (=~ Is turned oif and the amplitude in trace B |s added to the amplitude in trace A (in display units)
and the result is writien into trace A,
Additional A + B—A executions will each add ancther irace B response to the cumulative trace A,

Trace Deteclion Wodes

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

Mode Access Use

T
normal ] or a *Most measurements,
sample E ) ¢ Noise Level Measurements

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

positive peak o]

b e Diagnostic aids for servicing.
negative peak (=] d

VIDEQ
Signal

During a sweep, only a specified amount of time is available for writing data intc each of the 1601 trace memory ad-
dresses. In two of these time periods, the positive and negative peak detectors obtain the maximum and minimum IF
signal excursions, respectively, and store these values in alfernate 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 betwesn the positive and negative peak values to be

dispiayed. The choice is made dependent upon the type of VIDEQ 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 VIDEO signal level, the positive peak detector 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) will be stored in the even addressed trace memory if
the signal has a point of inflection during the time period.

Normal mode is selected with instrument praset.

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 sweeplime increases, many analog-to-digiial conversions occur in each time period but only the

final, single 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,
f?,U REF .2 #Bm ATTEN 13 48 hp REF .0 dBm ATTEN 10 4B
10 48/ 10 4B/
SAMPLE

STOF 232 Mgz

START 32 MHx STor 232 MMz START 32 MHx
S BW 3 My VBW 1 MHZ G 30 meec FES BW 3 MHr VBW 1 MHz SHP 30 maace
Normal Sample
f'lp REF @ dfim ATTEN 18 dB hp REF .@ dB8m ATTEN 18 4B
1@ <8/ 1Q 48/
P05 PR NEG PR
f

N i Sy

l
! 4
k. T 3
|
WWWL N o

L R e

START 22 Mz STOF 232 Mz START 32 MMz STOP 232 Mz
RES W 3 MHz VBW 1 MHz SHF 3@ msac fES BW 3 MMx VEW 1 Mz SWP 30 masc

Positive Peak Negative Peak

12.9
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Trace C

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

View C:
Blank C:  [wn K
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 to C. To itransfer fromTRACE B1c TRACE C, use
B-C: [wr] {vH)

b g

The sweep will be suspended, the trace in memory B will be read and written into trace C from left 1o right in about 20
msec. Trace C is viewed. Sweeping will then resume from where suspended. The trace information in B is not changed.
Toexchange fraces Band G

BZC: [ow) i

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. If trace C was blanked, it stays blanked.

To store TRACE Ainio trace C, the trace A data must first be transferred into trace B
press =] [s]

f{which also erases last trace C)

orpress [s:] o]

i{which also saves last trace Cin B)
Example

Comparisons of up 1o three different signal traces can be made simultanecusly using traces A, B and C. In this exam-

....... A, 2] Band
[:}Lfél;"‘\ k

hﬁ BEF -13.1 dfm ATTEN 10 ¢B

18 el [\
i
Pl
[
The signal with the desired level of 7 / ‘\
! k]
modulation will be stored in trace C: ’; ‘ i !\ £
I / IR
Press (w2 B and allow one sweep. ! \ ,i \ [ &‘
1 ! i
Press wn!  lwhich writes the trace from Lo ;\ / }
B into 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
h,ﬂ REF -13.1 dBm ATTEN 10 dB
18 48/ /ﬁ
[
i
m
7 /{' l\ il
Change the modulation level, allow cne [ \
sweep and storein Bwith [w] B. g / \
:.‘-" ] \ 'g.
n “'. fi \ ‘i- . ! -‘: 4
' ; 3 - ;
. 5 XY o
fit i s
START 143,5432 Mz STCF 143.6932 My
RES BW 1 kixz ¥BW 1 hHz

SWP 300 wees
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hF REF ~13.1 d4Bm ATTEN I8 ¢
18 48/

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

START 143.6432 Mz STOP 143.8932 MHg
fES BW 1 kMz VBW 1 kkz SWR 308 masc

Viceo Averacin

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 mods)

press  [wn] ] (DATA keyboard entry).

H
To disable video averaging press [w | [

CAUTION
Video averaging may result in an uncalibrated amplitude display when

frequency span
_ITequeney sPal yooo
resolution bandwidth

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 0 1o 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 cuf at the left of the display.

The advantage of video averaging over narrowing the video filter is the ability of the user to see changes made to the
amplitude or freguency scaiing of the display white smoothing the noise response, For example, when a 100 Hz video
bandwidth is used with a 200 kHz frequency span, the sweeptime is 2 sec. Almost a full sweeptime duration would have
o 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 to 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 precess to be restarted.}

Example

To display very low level signal responses, very narrow resolution and video bandwidths are required. The accompa- e
nying increase in sweep time can make measurements cumbersome. Video averaging allows the display of low level
signals without the long sweep time.
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‘Ew AEF -13.1 &Bm ATTEN 1@ <8

RT:I 1 V
VigES B
1 Hg
Viewing a low level signal with a video
bandwidth of 1 Mz requires a 150 second
sweep.
START 143.6432 Mz : STOFP 143_6932 Mz
RES BW 1 kM2 VBN 1 M SWP 158 sac
Take oul the narrow resolution and video
filters with video bandwidth [»+]and start hp FEF_Z33.1 g8 ATIEN 10 aB
G 10 o8/ :
. . [y SAMPLE
video averaging, press (=) [»=].
i viol avel
Now the low level sighals begin 10 show 128
quickly. Changes to the frequency range
or amplitude scaie will restart the sampl- vID 0
ing to show the signals quickly, without
having to walt 150 seconds. In fact, the
video averaging shown took 42 x 300 ms
= 12.6 sec., plus the internal computa-

tion time, 42 x 100 ms = 4.2 sec., fora
START 143.6432 WHrx STOP 143.89%32 MHx

iOtai G? 16 8 sec RES Bw 1 WMz YBW 1 kHz SHP 380 mesc

Video Averaging Algorithm

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

v = L Yo o+ Lovg
n n

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

¥n-1 lastaverage amplitude in trace memory {TRACE A or B)
Yn new amplitude entry from analyzer {Trace C)
The new amplitude vaiue, Vj, is weighted more heavily by the last average amplitude ¥,,_¢ than the new amplitude entry,
Y
When n equals the limit set (8.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
wriiten into trace C. the averaging algorithm 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 [’;j 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
— m——— fm';‘j
Press (v (a0 [ 1 L5

if either trace A or B is in a write trace mode the analyzer response will also be written into trace C,

sweeptimes less than 20 ms. To eliminate the automatic refresh feature:
Fer external triggering
X

For video triggering

b
Press () (1)

Locking Save Registers

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

Lock:

Unlocked: [ [meu] or [iEE)

B

7

Error Correction Routine
A built-in analyzer routine measures and records the ampiitude and frequency error factors due to a numper of
parameters, then corrects the display for them. The routine takes about 12 minutes to run, When compiete, instrument
preset will be called and the correction factors applied.
Connect CAL OUT 1o SIGNAL INPUT 2.
Use Correction factors: [wr] x
Do not use correction factors: [wn] y
if “ADJUST FREC ZERO" appears on the CRT, manual calibration adiustment is necessary before the routine can be
successfully run. See Chapter 1 for the manual calibration procedure.
The correction factors are saved using an internal battery supply for about a 30 day period after line power failure.
the battery supply should be exhausted, all the values wili be set 1o zero.

f

h,ﬂ REF .8 dBm A“I"‘t"ﬁ 18 48
10 &8¥
i
Indicates that the routine has been run ] “ ]
and the display is corrected. ] ' / \ 3

CENTER 144.1 MMz 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 =~ £ after the routine has been successiully completed. Display
ot 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 factors is as follows:

Line {top to bottom) Parameter Correction Values Displayed

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

10 100 kHz

11 300 kHz

12 1 MHz

13 3IMHz

14 LOG and LIN scale, BW =100 kHz

15 2ndlocal osciltator frequency shift

16 30 dB gain

17 20 dB gain LIN operation only

18 10 dB gain

19 | 50dBstepgainerrors

20 40dB

21 30dB Amplitude

22 20dB

23 10dB

24 0dB

25 —~10dB

26 ____|_ —2008 ¥V ___ _

27 offseterror 2dB/ LOG

28 offseterror 5dB/  LOG.

28 offseterror 10dB/  LOG

www.valuetronics.com

12.14



(arr) FUNCTION

surt f FUANGTE

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

incex

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-1B service request r * Graticule on n 12.8
HP-IB address (DATA) P * Title E o [ 12.7
Power on inlast state f 11.3 TRACE
Max. mixer input level , i2.4 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
daBmv B 12.5 sample e 12.8
GBuV C 12.5 Trace
voitage b 125 biank C k £2.10
Extended reference level B C i 1210
range (DATA) { 12.5 5.0 ; 1210
Frequency offset (DATA) v 12.3 view i 1210
Input mixer level ' Video averaging on G 12.141
Negative entry {DATA) - 123 Video averaging off H 12,11
Preamp gain, Input 1 (DATA) < 12.4 TRIGGER. ZERO SPAN
Preamp gain, Input 2{DATA} > 12.4 SWEEP <’ 20 msec
?Dﬂoﬁrﬁie(rErgsolution (DATA) = MAF;:KE?% 12.5 (o] w%mout 25 msec tr‘fgger X L) 213
Continue sweep from marker oy 128 ojwithout25 msec frigger y - (] 1213
Enter A— Span O - 7.10 INSTRUMENT STATE
Noise Level on M 7186 Save Registers locked { 1213
Noise Level off L 716 Save Registers unlocked ) 1213
Stop single sweep at marker, ERROR CORRECTION
TALK after marker u MQB-K-ER 12.6 ;
] Execute Routine W 12.13
DISPLAY Use data (display corrected) X 12,13
Annotation blanked o 12.6 Do not use data
Annotation on ¢ 12.6 (display not corrected) Y 12.13
CRHT beam off g 12.7 Display correction data W
CRT beamon h

12.7 on CRT 12.13

DIAGNOSTIC AIDS

To gid in servicing the spectrum analyzer, there are a number of diagnostic shift functions. These functions are %iszeé
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 tock flags v Second LO auto S
Count signal IF at marker Q Disable step gain a Second LO shift down T
Count VTO at marker N Manual DACS control J Second LO shiftup U
Frequency diagnostic on R Scan time measure F

*See 85684 Spectrum Analyzer Remote Operation, HP part number 08568-80003.
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— A —

Active Function 51,18

ALIGN 5.1

Amplitude Calibration 4213

Amplitude Modulation Index 1.5

Amplitude Gifsget 12.3,4.10
{Also see Preamp Gain)

Amplitude Units Selection 12.5,7.5

Annotation on/off 12.6

Attenuation 9.6
{See Preamp Gain)

AUTO 9.1,24
{also see COUPLED FUNCTION)

Automatic Spectrum Analyzer 2.5

PN -~ S

BACK SPACE 3.3

Baseline Clipper
{see THRESHOLD)

BLANK 6.2

Blank
Annotation 12.6
Display (CRT) 12.7
Graticule 53,128

Blue Front Panel Characters 12.1

RS ) J—

CAL GUTPUT 1.3

Calipration Procedures 1.3, 1218

CENTER FREQUENCY 4.2

CENTER FREQUENCY STEP SIZE 9198

CLEAR-WRITE 6.1

Counter Resolution 12.5

COUPLED FUNCTION 9.1
ATTENTUATION 2.6 2.1
AUTO 9.1
CF STEP SIZE 9.8 01
RESOLUTION BW 9.2 8.1
SWEEP TIME 9.4,8.1.45
VIDEQ BW 9.3,9.1

CRT Dispiay 51,16
Beam Off/On 12.7

{also see Display)
CHT Photography 5.3
— 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

gBmy 12.5

BV 12.5

Detection Modes (see Trace Detection Modes)

Diagnostic Alds 12.7
Display Line 8.4
Dispiay 5.1
Readout 5.1
Titling 12.7
Units 125
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—_F =
ENABLED 3.2
Error Correction 1.3,12.13,12.14
—_— —

FOCUS 5.1

FREQ ZERO 1.3

Freqguency Calibration 4.2

FREQUENCY COUNT 7.14

Frequency Display Range 4.2

Frequency Drift Compensation
{see SIGNAL TRACK)

Freguency Offset 12.3,4.10

Freguency Response Measurement 6.5
{Example)

FREQUENCY SPAN 4.4

Front Pane! 15 2.1
{also see foldout)

FULL SFAN 112,22

FUNCTION 41
{also see individua! functions)

—_G—

Graticule 53
High Intensity 53
On/Oif 12.6

—

Harmonic Distortion 7.4

HOLD 3.2

HP-IB 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, 0-1.5GHz 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
Aclive
Differential, A
ENTRY
FREQ COUNT
Noise Level Measurement
NORMAL
OFF
ON
PEAK SEARCH
SIGNAL TRACK
Sweeps
ZOOM

MAX HOLD

— N —

Noise Level Measurement

— O —
Cperating Precautions
Qutpuis
HP-1B
Recorder
x,yandz

—P —
Peak Detection Modes
Peak Search
Performance
Preamp Gain
PROBE POWER

— QLR —
Readouis
RECALL
RECORDER
Lower Left Ouiput
Upper Right Cutput
REFERENCE LEVEL
Extended Range
REFERENCE LINE
DISPLAY LINE
THRESHOLD
Refresh
REM Light
Remote Operation
Resolution Bandwidth
RF Attenuation

— S —
Sample Detection Mode
SAVE
SCALE
Linear
Logarithmic

www.valuetronics.com

71,23
7.1

7.3
710
7.14
7.16
7.2

7.2

7.2
7.10
713
12.6
76792
8.1

7.16

1.4
1.7
1.7
1.7
1.7

2.8
7.10
1.1
12.4
1.4

54,127

11.3, 1213

1.7
1.7
4.7
12.5
8.4
8.4
8584
8.2
11.4
11.4
9.2
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-B—A
A—BOFF
A-eB
Arithmetic
B~DL—B
BLANK
C
CLEAR-WRITE
Detaction Modes
identification
MAX HOLD
Priority
STORE Modes
VIEW
Write Modes
TRIGGER
Automatic, Zero Span
EXTERNAL
FREE RUN
LINE
VIDEO
VIDEQ Level

| -
Units
{see Amplitude Units Selection)

R ¥
Video Averaging
Video Bandwidth
VIEW
Voltage
{also see LINEAR)

— W.XY,Z —
Zero Frequency Span
Zoom
Automatic

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



