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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s
calibration facility, and to the calibration facilities of the other International Standards Organization
members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard
Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product
to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to
HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP does not warrant that
the operation of the instrument, or software, or firmware will be uninterrupted or error-free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate mainte-
nance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, opera-
tion outside of the environmental specifications for the product, or improper site preparation or
maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES.
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY
OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and _other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.
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Figure 1.1, HP 8368B with Accessorles Supplied

Item Description __| HP Part Number
I |Type N (m) to BNC (f) connector | 1250-0780

1ST LO OUT BNC termination |{HP 11593A

BNC jumper cable (quantity: 2) |85680-80117

Bus interconnect cable (W31) 86662-60220

Cosx intezconnect cable (W30) 85662-60093

Line power cables (2 each) see Figure 12
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GENERAL INFORMATION INITIAL LINE POWER ON AND CALIBRATION

o
GENERAL INFORMATION

This chapter describes the HP 8568B Spectrum Analyzer's general performance characteristics, hardware, and the
initial turn on procedure.

HP 8568B SPECTRUM ANALYZER

Connect interconnection cables as shown:

. / REAR PANEL CONNECTIONS
Manual Operation
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INITIAL LINE POWER ON AND CALIBRATION GENERAL INFORMATION

INITIAL POWER ON AND CALIBRATION

CAUTION

Before connecting the line power cords, make sure the appropriate line voltage and
line fuse have been selected for both the RF and Display sections of the analyzer. For
complete information on line voltage and fuse selection, refer to the HP 8568B Opera-
tor’s Handbook. For information on line power cords for a specific country, contact the
nearest Hewlett-Packard office.

After making the AC power line connections, the STANDBY lights of both the RF and Display section should be
on. As long as the instrument is operating (LINE ON) or in STANDBY, the accuracy specifications of the internal
frequency standard will be met. After a cold start, such as on-receipt of instrument, the analyzer requires 24 hours
to stabilize prior to meeting specified performance.

Upon LINE ON, the instrument will perfform an automatic internal instrument check. If one or both of the red
instrument check lights (INST CHECK [ and 1) remain on after this brief check routine, refer to the chart below to
localize the problem.

LED On Problem Solution
I Digital Storage failure in 85662A Check bus interconnect cable (85662-60094)
il Interface Failure Check bus interconnect cable (85662-60094)

and check if A12 board is connected tightly

Check if A15 is connected tightly in 85660B

[& 1 Controller (A15) and that contacts are clean.

Manual Calibrator Signal Adjustment

To meet specified frequency and amplitude accuracy, periodically perform this calibration procedure and the error
correction routine below.

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

2 Manual Operation
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GENERAL INFORMATION SIGNAL INPUTS

» 3. Press @@ _'::,,
® E20E

-@ ~dbn >  or press

ER0E

oo )Hm),

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

5. Press @ )

ey _ [ =

SCALELOG @ )

6. Maximize response with FREQ ZERO adjustment.

Error Correction Routine

A 12 minute internal error correction routine minimizes errors caused by changes in IF gain, resolution band-
width, input attenuator or scale changes. To start the routine press KEY FUNCTION .

A readout “CORR’D” appears in the CRT display on completion of this routine.

. If “Adjust FREQ ZERO and AMPTD CAL” appears in the display, repeat the manual calibration before running the

error correction routine again.

Chapter 11, (»»] KEY FUNCTIONS, discusses the details of this error correction routine.

SIGNAL INPUTS

FREQZERO

I

SIGNAL INPUT AND CALIBRATION CONTROLS
Manual Operation 3
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SIGNAL INPUTS GENERAL INFORMATION

Either of the RF signal inputs can be selected: .
INPUT 1: 100 Hz to 1500 MHz, dc coupled, BNC fused 5012.

INPUT 2: 100 kHz to 1500 MHz, ac coupled, Type N 50Q.

[solation between inputs is >90 dB.

CAUTION

Excessive signal INPUT power will damage the input RF attenuator and the input
mixer. The spectrum analyzer total input power must not exceed the values listed:

INPUT Maximum dc Maximum RF
+30dBm
1 +0V (1 watt)
+30dBm
2 +50V (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, or for 50-ohm preamplifiers, such as the HP 10855A. The voltage outputs are + 15V, and — 12.6V with a
maximum current of 150 mA.

CAUTION

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

4  Manual Operation
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GENERAL INFORMATION

FRONT PANEL OVERVIEW

FRONT PANEL OVERVIEW

g '=-
-miliiﬁgg

334,

DISPLAY LINE,

Q
Q

- .3 TRIGORR ©

)HEE
DIoID

Control Groups

CRT DISPLAY:
TRACE:

REFERENCE LINE:
SCALE:

KEY FUNCTION:
SWEEP and TRIGGER:
SIGNAL INPUT:
DATA/FUNCTION:
CAL OUTPUT:

10 MARKER:

11 COUPLED FUNCTION:

CONONGTLHWN-=

12 INSTRUMENT STATE:

13 LINE ON/STANDBY:
14 RECORDER/PLOTTER
FUNCTIONS:

" Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Signal response and analyzer settings

Control of signal response display

Measurement and display aids

Selects logarithmic or linear amplitude scale

Access to special functions

Selects trace update trigger

100 Hz to 1500 MHz

Fundamental analyzer control

Calibration signal

Movable bright dot markers for direct frequency and amplitude readout
Maintenance of absolute amplitude and frequency calibration by automati-
cally selecting certain analyzer control settings

Local, remote and preset control settings. Saving and recalling control set-
tings.

Powers instrument and performs instrument check

Controls output to recorder or HP-IB controlled plotter

Manual Operation 5



CRT DISPLAY GENERAL INFORMATION

CRT DISPLAY

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

Active function readout: MARKER
function under current frequency
User display DATA control amplitude
annotation /
Reference YO MEssioe o TS LioE e 1z, 170
level
/m dB/ H /
Amplitude ) TRACE A
scale / T
MARKER | 4 __TRACEB
112} 17¢| MHz R //‘
—4.po gbm i 7///
p( ‘ 7] / 3
, s / Internally
: j / — generated
graticule
Center - ,
frequency ki fh LA Dl ! LA s Frequency
\ ~ | // span
CENTER "115.22 MHz SPAN 9.74 MHz
RES BW 100 kMz VBW 30 kHz SWP 30 msec
Resolution Video Sweeptime
bandwidth bandwidth

6 Manual Operation
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GENERAL INFORMATION PLOTTER OUTPUT

PLOTTER OUTPUT

The trace data, graticule, and annotation on the analyzer screen can be sent directly via HP-IB to a Hewlett-
Packard plotter (such as the HP 7245A/B, 7240A, 7470A, or 9872C) by pressing the LOWER LEFT key on the

analyzer front panel.

REAR PANEL OUTPUTS bﬁb“

/x (2 21.4 MHz IF Output
IF Input/Output

Video Input/Output

i

'jl’l-/\ Recorder Outputs

External Trigger

Frequency Reference Display Outputs
HP-IB

1st LO Output
Connector

Display Outputs
Display outputs allow all the CRT information to be displayed on an auxiliary CRT display such as the HP 1310A
Large Screen Display.

Display Outputs Output

)

x
Z <30 nsec rise time. Intensity: — 1V blank, O to

1V intensity modulation.

<75 nsec rise times. 1V full deflection.

ONO

BLANK TTL level >2.4V for blanking. Compatible with
most oscilloscopes. '

¢

Manual Operation
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REAR PANEL OUTPUTS GENERAL INFORMATION

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:

RECORDER RECORDER Outputs
LOWER  UPPER when keys or HP-IB
Recorder LEFT RIGHT commands are enabled
Outputs
LOJJ o J Lower Upper
Left Right
SWEEP A voltage proportional to the horizontal sweep of ov 10V
'@' the CRT trace that ranges from OV for the left left right
edge and to + 10V for the right edge.
\ VIDEO Detected video output (before A-D conversion) ov +1V
'@' proportional to vertical deflection of the CRT lower upper
trace. Output increases 100 mV/div from O to
1V,
P~ PENLIFT A blanking output, 15V, occurs during CRT +15V +15V
'@' retrace; otherwise output is low at OV (pen
down).

1st LO Output .

The 1st LO output allows the use of external mixers to expand the frequency range of the analyzer.

1st LO Output Output

(@ 1STLO OUT

2-3.7 GHz, >+ 4 dBm; 509 output impedance.

21.4 MHz IF Output

21.4 MHz IF Output

@ 21.4 MHz

IF OUTPUT

’

A 509, 21.4 MHz IF output related to the RF in-
put to the analyzer.

In log scales, the IF output is logarithmically
related to the RF input signal; in linear, the out-
put is linearly related.

The output is nominally — 20 dBm for a signal at
the reference level.

The analyzer’s resolution bandwidth setting con-
trols the bandwidth. The input attenuator and IF
step gain positions control the amplitude.

8 Manual Operation
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GENERAL INFORMATION

HP-IB Input OQutput Connector

REAR PANEL OUTPUTS

The Hewlett Packard Interface Bus allows remote operation of the analyzer as well as input and output of mea-

surement data. See Section II of this manual.

Frequency Reference Input/OQutput

To lock the spectrum analyzer to an external frequency reference, set the FREQ REFERENCE 10 MHz switch to
EXT. Analyzer phase noise performance may be degraded when an external frequency reference is used. To lock
another spectrum analyzer to the spectrum analyzer internal frequency reference, set the FREQ REFERENCE 10

MHz switch to INT.

Frequency Reference
Input/Output

Input/Output

_@- IN— EXT

OUT—INT

External Frequency Reference Requirements:

Frequency: 10 MHz + 50 MHz
Power: 0to 10 dBm
Input Impedance: 509

Internal Frequency Reference Characteristics:

Frequency: 10.000 MHz
Power: 0 dBm nominal

Output Impedance: 509

IF and Video Connectors

The IF and Video connectors allow the 85650A Quasi-Peak Adapter to be used with the analyzer for EMI

measurements.

NOTE

When the Quasi-Peak Adapter is disconnected from the analyzer, make sure the IF INP
connector connects to the IF OUT connector with one short BNC cable, and VIDEO
INP connector connects to the VIDEO OUT connector with the other short BNC cable.
Failure to connect the BNC cables will result in a loss of signal.

Artisan Technology Groﬁp - Quélity Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisahfg‘.?:om
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REAR PANEL OUTPUTS

GENERAL INFORMATION

IF and Video Connectors

Input

-- IF INP
@ VIDEO INP

21.4 MHz input. Input is nominally —11 dBm
(with spectrum analyzer input attenuator set to
10 dB). 502 input impedance.

0-2V.  139Q input impedance.

IF and Video Connectors

Output

'- IF OUT
-@- VIDEO OUT

21.4 MHz output. Output is nominally —11
dBm (with spectrum analyzer input attenuator
set to 10 dB). 50Q output impedance.

0—-2V. Output impedance <10 k2.

External Sweep Trigger Input

The External Sweep Trigger input allows the analyzer’s internal sweep source to be triggered by an external

voltage.

External Sweep Trigger
Input

Input

-@- EXT TRIGGER

Must be >2.4V (10V max). 1 k€2 nominal input
impedance.

10  Manual Operation
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GETTING STARTED FRONT PANEL CONCEPT

Chapter 1
GETTING STARTED

GENERAL DESCRIPTION

This chapter provides an overview of the use and capability of the Hewlett Packard 8568B Spectrum Analyzer.
Chapters 2 through 12 provide details on each aspect of operation.

FRONT PANEL CONCEPT

The front panel keys control functions such as center frequency, frequency span, reference level, resolution band-
width, and sweep time. Any function can be selected by pressing its key, and can then be changed by using the
DATA control knob, step keys, or number/units keyboard. For example, to specify center frequency press

, then change the value, as read out on the CRT, with any or all of the DATA controls:

Continuous coarse and fine tune

@ @ Chanage in steps

8888 Set the value exactly
seee

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

FUNCTION/DATA CONTROLS

The front panel controls are grouped by function. Most measurements can be made from the FUNCTION/DATA
control group. The other groups add to the measurement efficiency, convenience, and capability.

The FUNCTION and DATA controls can be used to 1’;” G:F Sn B B B
measure the frequency and amplitude of a signal such
as the one shown.

CENTER %08.23 M-z SPAN 58.2 M4
RES BN 1 M-z VBW 308 kHz SHP 32 msec

Manual Operation 11
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GETTING STARTED

FUNCTION/DATA CONTROLS
First, move the signal to the center of the display with hp FEL_0 dBm ATEN 10 9B
— 10 dB/

(e ) 6 -

The readout gives the signal frequency. (The DATA ER

step keys or number/units keys could also have been B e [\

used.) [T\

CENTER S00.0 MMz SPAN S0.0 MHz
RES BW 1 MMz VBW 300 kHz SWP 32 meoc
hp REF .0 d¢Bm ATTEN 10 dB
10 dB/

For better frequency resolution, narrow the frequency

span with @ @ .
ECRT

—-—_"-—____
—
@

SPAN 10.0 MHz
SWP 30 maec

CENTER S00.0 M-z
RES BW 100 hHz VBW 30 hHz

ATTEN 10 4B

hp RET_-20.6 dBm
10 4B/

Now bring the signal peak to the reference level with

@ and. » _ l};\
RS il

The reference level readout is the signal’s power level.
[V
|
/

SPAN 10.0 MHx
SWP 30 msasc

CENTER 5008.1 MHz .
RES BW 100 hkHz VBW 30 Mz

12 Manual Operation
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GETTING STARTED STARTING FROM FULL SPAN

STARTING FROM FULL SPAN

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

?

REF .0 dBm ATTEN 10 dB

. b
For example, after measurements in a narrow fre- Ko
quency span...

1.0p Mk

S—
et
——

|
|
W'

*

T
=
A e

CENTER 23%5.00 MHz SPAN 1.00 Mz
RES 8W 12 hHx VBW 10 kHz SWP 30 msec
ve
hp RET_.0 dBm ATTEN 10 4B
allows you to view the entire 1500 MHz span for 10 4B/
selection of the next signal to investigate. -
}

START 0 Hz STOP 1500 MMz
RES BW 3 MMz VBN 1 MHz SWP 30 msec

DIRECT SIGNAL FREQUENCY AND AMPLITUDE READOUT

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

Manual Operation 13
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DIRECT SIGNAL FREQUENCY AND AMPLITUDE READOUT GETTING STARTED

Activate the marker with MARKER . Use the hp P 2.0 don _ ATEN 10 a8 MR 330 Mz
DATA knob to position the marker. The ampli- 10 d8/ ?
tude and frequency are read out continuously. H

MARKER ’ A

33.p MH

-5.p2 d

CENTER SS MMz SPAN 180 MHz
RES BW 1 MHz VBW 300 kHz SWP 3@ msec
MKR A 21.0 MHz
I’/’ REF -2.0 dBm ATTEN 10 dB -22.40 dB
To measure the differences between this signal and 10 B/
any other on the display, press (2] and use to I \
move the second marker. The amplitude and fre- }
quency differences are read out continuously. MARKER i
—22[. 40 [I —
[T \
CENTER 55 MHx SPAN 100 M-z

RES BW 1 MHz VBW 308 kHz SWP 38 meec

AUTOMATIC DISPLAY CALIBRATION

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

For example, for higher signal resolving capability, the analyzer’s resolution bandwidth can be narrowed using the
COUPLED FUNCTION .

14 Manual Operation
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GETTING STARTED

A signal with 40 kHz sidebands is viewed in a 2 MHz
span. The sidebands are not visible, because of the 30

kHz resolution bandwidth.

Reduce the resolution bandwidth without changing

the span with @ . (The DATA knob or

number/units keyboard could also have been used.)

AUTOMATIC DISPLAY CALIBRATION

hp PEF_.0 dBm
10 ¢8/

ATTEN 102 dB

| ceniren /
10.po Mhz [
|

CENTER 10.00 MHz SPAN 2.008 MMz
RES

BW 30 kHz VBW 30 kHz SWP 30 meec
hp FEE_.0 dBm ATTEN 10 dB
10 dB/ |
| RES! BW
10 ‘kHz

e S S

e

CENTER 12.20 MHz
RES BW 13 kH2

SPAN 2.00 MHz

VBW 10 kHz SWP 735 meec

The sweep time is increased automatically to compensate for the narrower resolution bandwidth. If the sweeptime
were in the manual mode, the display could become uncalibrated.

Press @ .

The display uncalibrated message appears in the dis-

play.

hP REF .8 dBm ATTEN 10 &

12 o8/ KA LD

SWEEPTIME
37 msec

=~

LENTER 10.000 Wz
RES 0w 10 A2

AN 2.008 19

vBu 18 ax S 28 weee

Manual Operation 15
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AUTOMATIC MEASUREMENTS GETTING STARTED

AUTOMATIC MEASUREMENTS

Just as the front panel keys call functions and change their values, simple programming codes from a computing ‘
controller can control the spectrum analyzer for automatic measurement through the Hewlett Packard Interface

Bus (HP-IB). HP’s ifnp]ementation of IEEE Standard 488 and identical ANSI Standard MC1.1 “Digital interface

for programmable instrumentation.”

Detailed information on remote operation is the subject of Section II of this manual.

16 Manual Operation
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DATA DATA CONTROLS

Chapter 2
DATA

GENERAL DESCRIPTION

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

E@'_‘F'éﬂa'ga
‘ ©6 BloalsE
\ &8 oB20)ao
A o8 B & || ||
" S =
I Sisnesgonoal |
o Yy E) QREE
~ (6 GG
SIS @O@@ '.‘ | ‘
: = N
© [DC)«—EJ @«@-j J\Ij! DATA | FUNGTION DATA

HEEE
BRHE

BOOE
LOLE

DATA CONTROLS

The DATA controls are clustered about the FUNCTION keys that “call up” or activate the most frequently used

spectrum analyzer control functions: center frequency, frequency span (or start/stop frequency), and reference
level. The other functions that accept DATA control are shown below:

FRONT PANEL FUNCTIONS USING DATA CONTROLS

To the left of the FUNCTION 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 allows changes to an exact value.

Manual Operation 17
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DATA ENTRY READOUT DATA

The DATA controls change the activated function in a manner prescribed by that function. For example, center
frequency can be changed continuously with the DATA knob , or in steps proportional to the frequency span
with the DATA STEP keys @ @ , or set exactly with the DATA number/units keyboard. Resolution band-
width, which can be set only to discrete values, can still be changed with any of the DATA controls. The DATA
knob @ and DATA STEP keys @ @ advance the setting from one bandwidth to the next. A number/
units keyboard entry that does not coincide with an allowable bandwidth selects the nearest bandwidth.

DATA ENTRY READOUT

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

"F REF .0 dBm ATTEN 10 dB

10 4B/

Active

function —ﬁ%z !} \\
A

DATA™ | | \

[

[

entry

PREVENTING DATA ENTRY

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

DATA KNOB

The DATA knob allows the continuous change of center frequency, frequency span (or start/stop frequen-
cies), reference level, and the positions of the marker, display line, and threshold. It can also change function
values that are stepped in predefined increments.

Clockwise rotation of the DATA knob increases 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
frequency is activated, rotating the DATA knob increases the value of the center frequency by one horizontal
division of span per one quarter turn.

18 Manual Operation
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DATA DATA STEP KEYS

DATA STEP KEYS @ @

The DATA STEP keys allow rapid increase @ or decrease @ of the active function value. The step size is
dependent either upon the analyzer's measurements range, on a preset amount, or, for those parameters with
fixed values, the next value in a sequence. Examples: Activate center frequency and @ increase the center
frequency value by an amount equal to one division of the frequency span (one tenth of the frequency span). If
the center frequency step size has been preset, @ increases the center frequency by that preset amount. If
frequency span were activated, @ would change the span to the next lower value in predetermined sequence.
Activate resolution bandwidth and @ selects the next widest bandwidth.

Each press results in a single step.

DATA NUMBER/UNITS KEYBOARD it

The DATA number/units keyboard (or DATA keyboard) allows exact value entries to center frequency, frequency
span (or start/stop frequency), reference level, log scale, marker positions, display line, threshold, and the COUP-
LED FUNCTIONS.

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

The number portion of the entry may include a decimal, @ . If it does not, the decimal is understood at the end
of the number. Corrections to number entries are made with , which erases the last digit for each press.

Example: With center frequency activated, @ D @ @ @ @

sets the center frequency to 1.250 GHz.

If the units key is pressed without a number entry, 1 is entered (except in zero frequency span).

Negative DATA Entry
Negative entries from the number units keyboard can be made for power and frequency, but not time and voltage.

Negative power entries can be made using . The “—dBm” key can enter —dBm, —dBmV, or —dBuV. For
example, in reference level, with the dBmV units, an entry of @ @ enters — 50 dBmV.

Negative frequency entries can be made using

as a prefix to the frequency entry. For example, to enter a negative start frequency, press @
. This enters the frequency value as — 100 MHz.

Not all functions accept negative entries (the sign is ignored).
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MULTIPLE DATA CHANGES DATA

MULTIPLE DATA CHANGES

A function, once activated, may be changed as often as necessary (see Chapter 3, FUNCTION).

Functions are not always activated to change their value. Sometimes they are activated just to read out an existing

value. For example, start and stop frequency may be activated simply to allow the left and right display reference
frequencies to be read out as start/stop frequencies.
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FUNCTION GENERAL DESCRIPTION

Chapter 3
FUNCTION

GENERAL DESCRIPTION

This chapter describes the use of FUNCTION and DATA controls for establishing the desired amplitude and
frequency display.

The FUNCTION group allows changes to the most used spectrum analyzer functions: center frequency, frequency
span, and reference level. An alternate method of setting the frequency scale is provided with the start and stop
frequency functions.

g : . FUNCTION
l— .

CENTER
FREQUENCY

FREQUENCY
SPAN

a ]

ey N L o
NOTTERE U
e —=) p
= Lo-ac 3 START sTOP
= v FREQ FREQ
 REFERENCE
LEVEL

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

Ry

Reference — rer .0 ¢Bw ATTEN 10 dB
level /}9 aB/

Amplitude

scale /\
Active function — ER / \
and value

1 55.F MHE / \

CENTER 35S.5 MHz SPAN S50.0 MHz
RES BW 1 MHz VBW 300 kHz SwP 30 m-oé\
Center frequency Frequency span
or start frequency or stop frequency
FUNCTION VALUE READOUTS
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DISPLAY CALIBRATION FUNCTION

'1 Frequency Span -——-'
Referencehs $5F —14.1 dBm _ ATTEN 10 ¢B
level .
10 4B/ A
START [ \
30.5 MHk / \ D
Amplitude 3 \\ 3 Frequency
START 4.5 Wz STOP 80.5 MH
RES BW 1 MHz VBW 300 hHz SWP 32 meec
Start Center frequency Stop
frequency frequency

CRT GRATICULE SCALING WITH FUNCTION READOUTS

DISPLAY CALIBRATION

With changes to the displayed frequency range, the spectrum analyzer changes resolution bandwidth, video "'
bandwidth, and sweep time to maintain absolute amplitude and frequency calibration if the COUPLED FUNC-
TIONSs are set to automatic. The examples in this chapter assume this condition. See Chapter 8, COUPLED

FUNCTION for additional information on amplitude and frequency calibration.

FREQUENCY DISPLAY RANGE

The frequency range of the horizontal axis can be entered using either of two FUNCTION modes:

CENTER FREQUENCY
and
W
and

When a function from either mode is activated, only the function values of that mode will be displayed. Switching
from one mode to the other with no DATA entry makes no change to the displayed frequency spectrum.

CENTER FREQUENCY

CEMTER y
(DATA entry) changes the center frequency. Center frequency will remain activated (i.e., capable of ‘
being changed) until , or another function requiring DATA entry is activated.
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FUNCTION

Measurement and Readout Range

Center frequencies from 0 Hz to 1500 MHz can be entered.

62.7 MHz is the frequency at the center of the display

graticule.

CENTER FREQUENCY

62.F Mk \ /\
[
[V T
ARVER

Y

RES BW 1 MHz

VBW 322 kHz

SKP 30 meec

The number of significant digits in the readout depends on 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 t0999Hz | t09.99kHz | 1099.9kHz | t0999kHz | t09.99MHz | t099.9MHz | to 1500 MHz

0OHz

10999 Hz 0 0 0 0 0 0 0

1.000 kHz

to 999.999 kHz 3 2 1 0 0 0 0

or 1.000000 MHz to

1499.999999 MHz 6 5 4 3 2 1 0
DATA Entry

CENTER
FREQUENCY

Changes the center frequency by about one-half the total frequency span each full

turn.

CENTER
FREQUENCY

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.

CENTER
FREQUENCY

Allows direct center frequency entry. The analyzer accepts a center frequency
entry of up to 9 digits for frequencies less than 1000 MHz and 10 digits for fre-
quencies of 1000 MHz to 1500 MHz. Even though the readout may show a fewer
number of digits (due to wide frequency span), as the span is narrowed, the full
entry will be read out. Abbreviated readouts are not rounded.
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SIGNAL TRACK — AUTOMATIC FREQUENCY CONTROL FUNCTION

Only after a center frequency entry has been made will points along the trace reflect the spectrum change. For
example, 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 until the sweep passes through them.

SIGNAL TRACK-AUTOMATIC FREQUENCY CONTROL

The center frequency can be locked to a specific signal using the MARKER function . Chapter 6 discusses the
procedure and examples.

FREQUENCY SPAN

FREQUENCY
(DATA entry) changes the total display frequency range symmetrically about the center frequency.
Frequency span is read from the display.

NOTE

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

Measurement and Readout Range

Frequency 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 for spans of 1000 MHz to 1500 MHz.

hp REF_.0 dBm ATTEN 10 dB
10 4B/

SPAN \

119 MHz

CENTER 89 MHx | SPAN 119 Mz
RES BW 1 MHz VBW 300 kHz SWP 30 moeo
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FUNCTION ZERO FREQUENCY SPAN — FIXED TUNED RECEIVER OPERATION

DATA Entry

Changes the frequency span by about a factor of 2 for each half turn.

@ @ Changes the frequency span to the nextvalueinal, 2, 5, 10 sequence.

HHH Enters an exact value up to three or four digits, depending on span.
SPA|
= sess Additional digits will be deleted without rounding.

Example of ( "‘C:x::g [m::m.c.]

Once a signal response is placed at the center of the display frequency range, the signal’s frequency can be read
from center frequency. Reduction of the frequency span will increase the frequency readout resolution.

i 0 arten 10 @

A signal lower than the center frequency can be o

brought to the center with @ @ @ : "M

using @ as a coarse tune, then fine tuning with il w
T
{1\
ol | Y fr i il
e S T il
{1\
T
JAR
Koy d o
hp REF_.0 d¢8m ATTEN 10 d¢B
Narrowing the frequency span increases the center 10 <8/

frequency resolution.

@ @ @ @ %5#535 MHz //

>
/_,/

CENTER 196.72S5 MMz SPAN 500 kHz
RES BW 18 kHz VBN 10 kHz SWP 30 msec

ZERO FREQUENCY SPAN - FIXED TUNED RECEIVER OPERATION

The spectrum analyzer can operate as a receiver fixed tuned to the center frequency. Modulation waveforms can
be displayed in the time domain with calibrated sweep time.

To fix tune the spectrum analyzer press @ and tune to the desired frequency with

(DATA entry).
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ZERO FREQUENCY SPAN — FIXED TUNED RECEIVER OPERATION FUNCTION

The horizontal display axis becomes calibrated in time. The following functions establish a clear display of the video

waveform: .

TRIGGER/ LEVEL Stabilizes the waveform trace on the display by triggering on the modulation enve-
[T_o_@ () lope.
SCALE

Voltage amplitude calibration.

COUPLED Adjusts the full sweep time. Sweep times down to 1 usec full scale are available in
FUNCTIONS zero span. Signal responses for sweep times <20 msec are not digitally stored.
@3 and Select according to signal bandwidth.

Each of the COUPLED FUNCTION values remain at their current values when zero span is activated.

Measurement and Readout Range .

ATTEN 10 dB

An example shows the readout: hp REF 60.18 my

LINEAR
Press @’ﬂ‘."" @ to activate zero span.
Press @:J,‘:c, @ @ @:, then fine tune

with for optimum trace.

— o
The analyzer is fixed tuned to 110 MHz. The time
domain display shows a modulation waveform at 2
msec/ division.
CENTER 110.009302 MMz SPAN O Mz
RES BW 3 MHz VBW 3 MHz SWP 20 msec

NOTE

The sweep time readout refers to the full 10 division display sweep time. Divide by 10
to determine sweep time per division. ‘
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FUNCTION START AND STOP FREQUENCY

In the time domain, sweep time range is 1 usec to 10 msecina 1, 2, 5, 10 sequence, and 20 msec to 1500 sec in a
1,1.5,2,3,5,7.5, 10 sequence.

The sensitivity of center frequency to the DATA and @ @ is dependent upon resolution bandwidth:

DATA ENTRY CENTER FREQUENCY CHANGE

one revolution 6 x (resolution bandwidth)

@ or @ 1 x (resolution bandwidth)

START AND STOP FREQUENCY

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

Start and stop are mutually 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

can be varied from —850 MHz to 1500 MHz, although entries less than 1700 MHz below stop frequency
will effect the readout.

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 to the
readout.

/I[I REF —20.0 dBm ATTEN 10 dB
The key sequence 10 g8/
L))
FREQ

STOP
gives this readout. 108[ @ Miz

START 88.0 MHz STOP 108.0 MHz
RES BW 100 kHz VBW 30 kHx SWP 30 mesc
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REFERENCE LEVEL

FUNCTION

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

DATA Entry

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

= 5

Changes the start or stop frequency. The amount of change per turn is a
constant percentage of the frequency span.

o [l

5

Changes the frequency by one tenth of the total frequency span.

START
FREQ

or asss

Exact start or stop frequencies can be entered. The number of digits read out
depends upon the frequency span.

REFERENCE LEVEL

‘ (DATA entry) changes the absolute amplitude level of the top graticule line. The amplitude scale — that

is, the number of amplitude units per division — is entered from the SCALE control group or .

Signal responses below the top graticule are measured by bringing the response to the reference level with

(DATA entry).

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 to the input mixer that
could cause gain compression are displayed off the top of the reference level graticule. The maximum reference
level limit can be extended with KEY FUNCTION , allowing a maximum reference level of +60.0

dBm. See Chapter 11 for details concerning reference level ranges.
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FUNCTION REFERENCE LEVEL

CAUTION

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

Measurement and Readout Range

The reference level can be changed from +30 dBm to —89.9 dBm in 0.1 dB steps. The readout shows one
significant digit to the right of the decimal.

RF attenuator: 10 dB ilg’ a:F T
Reference level: —11.2dBm / \
REF] LEVE! ] \
-11]2 dBm / \
| [ 1\
CENTER 94.6 MHz SPAN 20.3 MHz

RES BW 300 kHz VBW 1080 kHz SWP 30 msec

Reference level dBm units are selected with : dBmV, dBuV, and volts referred to the analyzer’s input impe-
dance can be selected with KEY FUNCTIONS. The absolute power of the reference level remains constant
when units are changed.

Full amplitude readout units information can be found in Chapter 11, () KEY FUNCTIONS, under AMPLI-
TUDE UNITS SELECTION.

DATA Entry
@ In logarithmic scale, the changes are in 0.1 dB steps: in linear scale, the
changes are made to the least significant digit.
@ @ In logarithmic scale, changes the reference level in steps according to dB/
division scale. In linear scale, changes the reference levelin 1 dB steps.
HH Allows entry of exact reference levels. Digits entered beyond the displayed
L number of digits are deleted.
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REFERENCE LEVEL

Example

A signal’s power level is measured by setting the reference level equal to the signal level.

The signal level is roughly —35 dBm.

Change the reference level to the signal with

ERISICIoR

The signal level measured is —35.3 dBm.

For voltage amplitude units, press

D

The corresponding level is 3.841 mV.
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Artisan Technology Group -

Quality Instrumentation ...

[,,, REF -10.0 ¢Bm ATTEN 10 dB

FUNCTION

10 48/

|
|
/

—
Lt
//

/

o s il

CENTER 94.6 MHz

'E‘S BW 300 kHz VBW 100 hHz

/7,, REF -3%.3 dBm ATTEN 10 dB

SPAN 20.3 MHz
SWP 30 mesc

10 dB/

-35[3 dbm / \

300 kHz VBW 100 kHz

REF 3.841 mV ATTEN 1@ dB

SPAN 20.3 MHz
SWP 30 .msec

hp
10 dBv |-

CENTER 94.6 MMz ]
RES BW 300 kHx VBW 100 kHs

SPAN 20.3 M-z
SHP 30 meec
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FUNCTION FREQUENCY AND AMPLITUDE OFFSETS
FREQUENCY AND AMPLITUDE OFFSETS

The display readout (HP-IB readout) of frequency and amplitude can be offset by values entered through
KEY FUNCTIONS. The offset values are read out on the display. Frequency offset is entered with
\Y
(DATA entry).

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

Amplitude offset is entered with

z
(DATA entry).

External attenuation or gain in series with the analyzer RF input can be compensated for by offsetting the analyzer
reference level. This calibrates the analyzer reference level readings to the input of the external attenuator or
amplifier.

More details and examples are in Chapter 11, KEY FUNCTIONS, under FREQUENCY AND AMPLI-
TUDE OFFSET.
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CRT DISPLAY ADJUSTMENT OF THE DISPLAY

. Chapter 4

CRT DISPLAY

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

ADJUSTMENT OF THE DISPLAY

Adjustments for intensity, focus, and alignment affect all the lines and characters on the display simultaneously.

CRT Display and Adjustments

INTENSITY ¢ N
S5

@ Controls infensity for all the CRT writing

FOCUS A screwdriver adjustment for focusing all the CRT writing. Focusing any one element on the CRT

@ focuses all the writing.

ALIGN

@ A screwdriver adjustment for tilting all the displayed CRT information.

DISPLAY SECTION LINE POWER

canosy A lamp that indicates the power condition of the Spectrum Analyzer Display section as dictated by
Q the setting of the LINE power switch on the HP 85680B RF section.

CRT DISPLAY OVERVIEW

The cathode ray tube of the Spectrum Analyzer Display section displays:

active function name and value

graticule

traces of the signal response

values that calibrate the frequency, time, and amplitude axes

values for the spectrum analyzer receiver parameters, that is, COUPLED FUNCTIONS

operator originated labels and graphics

. Active Function

The function that has been activated for DATA entry is read out in the graticule area shown.
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CRT DISPLAY OVERVIEW CRT DISPLAY
Activating a function immediately writes its name in 1’;” ‘:F S L
the active function area along with its present value. '
| CENITER ﬂ
46119 MHz \
The following summarizes the names and readout for - Wﬁw
mats for front-panel-controlled active functions. - | 11
RES BW 100 kHx VBW 32 &Hz SWP 30 ”.;Q it
Functi Examples of Active Functi Examples of Active
unction Function Readout unction Function Readout
FUNCTION COUPLED FUNCTION
centen CENTER RES BW
750 MHz 3 MHz
SPAN VIDEO BW
1500 MHz 3 MHz
START SWEEP TIME
OHz 20 msec
STOP RF ATTEN
1500 M i0dB
REF LEVEL CF STEP
.0 dBm 150 MHz
MARKER
TeiER REFERENCE LINE
19.8 dB DISPLAY LINE
" —45.0dBm
o Vi THRESHOLD
20.0 MH
L] ©24dB ~90.0dBm
MARKER ZOOM
20.5 MHz
—32.8dBm SCALE
LOG
COUNTER ()
19.998 MHz (&) 10dB/
—12.0dBm
COUNTER A
) 20.000 MHz KEY FUNCTION
- .2dB (See KEY FUNCTIONS,
COUNTER ZOOM Chapter 11,
20.000 MHz
—.2dBm
(o) (o) %Agﬁ%? deactivates any active function (except for
(] M —140.4 dBm ?1 Ho) E), blanking the active parameter readout.
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CRT DISPLAY CRT DISPLAY OVERVIEW

Graticule

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

>

< X "
Y
The graticule
aspect ratio
y/x=113
Center line 9| =
i A

Center line

The graticule can be blanked from the display with KEY FUNCTION m and restored with n-

For CRT photography, the graticule can be intensified independent of the annotation and trace by pressing the
following sequence:

=2 (2) (1) () (o] (&)
=y (] () (o) (o) (&)
HOO6EE

For more intensity, repeat the last two number entries, 1163 Hz and 2115 Hz. returns the graticule to
normal.

Traces

Three separate traces, A, B, and C, can be written onto the display. Each trace consists of 1000 separate straight-
line elements drawn between 1001 fixed points across the CRT. X and Y axis coordinates designate the particular
points between which the elements are drawn. Terms used to describe trace composition are defined as follows:

Point A “point” in the context of this manual is a fixed location on the CRT display. There are
1,001 points along the X (horizontal) axis of the CRT graticule, numbered from 0 on the far left
graticule line to 1000 on the far right graticule line. Similarly, there are 1,001 points along the Y
(vertical) axis of the CRT graticule, numbered from O on the bottom graticule line to 1000 on the top
graticule line. An additional 22 points of overrange available above the top graticule line provide the
Y axis with a total of 1,023 points.

Display Unit One display unit is the distance between two points (see above) along an X or Y
axis. The distance along the X axis between the far left graticule line and the far right graticule line is
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CRT DISPLAY OVERVIEW CRT DISPLAY

1000 display units. The Y axis length between the bottom graticule line and the top graticule line is
also 1000 display units. Although the Y axis can be extended another 22 display units above the top .
graticule line, the extended area is not calibrated.

X, Y coordinates to a particular point on the display are given in display units relative to X, Y
coordinates 0,0 at the junction of the far left and bottom graticule lines.

Element An element is a distinct portion of the trace drawn on the CRT., It comprises a point and
the visible straight line drawn to it from the preceding point. An element drawn parallel with a vertical
or horizontal graticule line is one diplay unit long. An element drawn at an angle to the graticule lines
is longer, its actual length depending on the angle.

Vector A vector is identical with an element, except that it can be either visible or blanked.

NOTE

When the analyzer is operated manually (i.e., with its front-panel controls), the display
size remains constant and the above definitions are fully applicable. When it is operated
remotely with a controller, however, three additional larger display sizes are available
through the display-size programming commands. For these larger-than-normal dis-
play sizes, the lower left reference coordinates and the upper right trace limit expand ~
beyond the CRT’s outer graticule lines. For further information on remotely-controlled .
(i.e., programmed) display sizes, refer to commands D1, D2, and D3 under Program-
ming Commands in Section Il of this manual.

Point of Point of
X, Yy coordinates X, y coordinates
0, 1000 ~a, Overrange = 22 points \* 1000, 1000

i

y axis

—

1,001 points or
I 1,000 display units X axis
- *

2 5 8
- 6 c
. 2.3
€3 52
5.8 .
a g \ o 5
-5 Ny
== o n
-8 ~2
- -
ik 2 AN 2NN
Point of / Graticule center Point of
X, y coordinates X, y coordinates X, y coordinates
0,0 500, 500 1000, 0 ‘

TRACE DISPLAY TERMS
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CRT DISPLAY CRT DISPLAY OVERVIEW

Locations of Permanent Readouts

The vertical and horizontal graticule axes are scaled by these readouts:

h,, REF ~5.4 dBm ATTEN 10 dB
10 48/ \ l
/ Reference

Vertical | — level

scale

E—
——
//

Center frequency Il I ll g Frequency span

{or start freq.) {or stop freq.)
-

CENTER 4851.9 MHz SPAN 10.8 MHz
RES BW 100 kMz VBW 30 kHz SWP 30 msec

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

hp REF_.0 dBm ATTEN 10 dB
v 1 T
10 48/ \ RF attenuation

A

\

| ! .
| | _

CENTER 87 MHz SPAN 180 MHx
RES/BVI 1 MHz VBW 1?0 kHz SWP 30 \mtce
Resolution Video Full scale
bandwidth bandwidth sweep time

To blank all the character readouts, press KEY FUNCTION o. To restore, press p.
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CRT DISPLAY OVERVIEW CRT DISPLAY

Other Readouts |

Marker amplitude and
Title (see KEY FUNCTION) frequency (see MARKER)
\

/
ABCDEF...sbedef...123.../8&. .. MR 194.800 MH:z
REF ~10.0 dBm ATTEN 10 4B —19.70 dBwm

hp
Detection 10 4B/
Mode ~T— samrLE

OFFSET
- ‘;m.o

Amplitude o
offset -55.5

{see [swr] KEY /"""

—

Amplitude and/or

MEAS UNCAL +— frequency scales
uncalibrated

| 11—

-
-
Pt

FUNCTION)

Display line l

Threshold ™

-85.2
level B
CENTER 1984.75 MHz T 1280.0023000 M-z SPAN 1.00 MHz
RES BW 10 kH=x VBW 10 kHz SHP 20 mesc
Freguency offset
(see ()| KEY FUNCTION)

A number of other special function readouts can be activated. These are covered in Chapter 11.
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TRACE TRACE IDENTIFICATION

‘ Chapter 5

TRACE

GENERAL DESCRIPTION
This chapter describes the use of the TRACE functions for writing, storing, and manipulating trace data.
TT (Tiioo.. Il ... TRACE . I
}. A M ass |
2 @ b @ B
=]
WRITE HOLD '
m e smni o) ) ’
- o)
-l H ‘ )

B
L,0 ,0
CLEAR- MAX AT

. ] @ S'I‘OREk @
* BE G
VIEW BLANK -B
| e e mmm . m eewn s . 4
TRACE CONTROLS
TraceC
/ MCR 115.495 MMz
hp FEF 3.5 48w ATTEN 10 d8 -12.70 dBm
10 48/ .
. K I Trace A
Tracei . ; / [\ // ~
T
. V .
CENTER 115.49 M-z SPAN S.00 MHx
RES BW 100 kHz VBW 30 kHz SWP 30 msec
TRACE IDENTIFICATION

. Traces are differentiated by intensity. Trace A is bright, trace B is of medium intensity, and trace C has the least
intensity. (v ] and allow positive identification.
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TRACE MCDES TRACE

TRACE MODES

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

WRITE MODES (sweeping):

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

STORE MODES (not sweeping):
Stores the current trace and displays it on the CRT display.
‘Stores the current trace and blanks it from the CRT display.

dd

Trace Memory

An understanding of the TRACE modes requires a familiarity with the analyzer trace memory and trace data
transfer functions.

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. This information can then be
transferred to the CRT display. The way in which the information is displayed depends upon the TRACE mode
selected.

Digitized
Analyzer Analyzer
Video Response Response .
RF CRT Display
Input
Sections i Digital
|
| |
| Data Updated at Data Displayed at [
: |
Sweeptime > Refresh >,
Rate Rate |

TRACE MODES DETERMINE HOW DATA IS ENTERED INTO
AND DISPLAYED FROM TRACE MEMORIES

The analyzer’s response is transferred into the trace memory at the sweep rate of the analyzer (that is, in accord-
ance with the sweep time setting). The trace memory is written onto the CRT display at a refresh rate of about 50
Hz, which is rapid enough to prevent flickering of the trace on the CRT. Trace intensities remain constant as
analyzer sweep times are changed.
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TRACE TRACE MODES

NOTE

It is important to understand the difference between sweep and refresh.

Sweep refers to the spectrum analyzer sweeping from a start frequency to 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 trace memory during the sweep and the memory
contents are displayed on the CRT.
A(B) Sets all the values in the trace memory A(B) to zero when first activated (bottom line graticule),
then displays the signal response.
A(B) 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 A and B modes are selected, the analyzer writes into (sweeps) A and B
alternately.

STORE Modes

In the STORE modes, no updating of the trace memory is made. The current memory data is saved.
(»+] A(B) The trace A(B) data are displayed on the CRT (refresh is enabled).
(w) A(B) The trace A(B) data are not displayed on the CRT (refresh is disabled).

Example

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

. hp REF .0 dBm ATTEN 10 dB
Center and zoom in on a 20 MHz signal: 10 dBs

CE.
an
SPAN

Since has set A and B, only A is
displayed.

]
. [
1

CENTER 20.0 M-z SPAN 20.0 Mz
B 330 kMx VBM 120 kHz SHP 30 mesc
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TRACE MODES

TRACE
hp REF_.0 dBn

This response can be stored:

Press [wr]A.

ATTEN 10 d8
10 dB/

o
L —
L—1
1

\.\‘\

CENTER 20.0 M-z
RES BW 300 kHx

SPAN 20.0 MMz
VBW 100 kHz SWP 30 msec

Write the same signal with B and change its position

h,' REF .0 dbm ATTEN 10 dB-
10 4B/
relative to trace A:
Press (Gt B.

—
"

e,

ot

/ \
CENTER 15.9 M-z SPAN 20.8 M+a
RES BW 300 hHz VBW 100 hMx SWHP 30 mseo
hp FEF_.@ dbnm ATTEN 10 dB
Blank trace A; 10 <Bs
Press [am] A,
This trace can be recalled with (] A as long as
(st Aor [ms]Aisnot used first. an
T
\
A
| | @
CENTER 15.9 M-z SPAN 20.0 M
RES BW 300 hHz VBW 100 kHz
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TRACE

To display the drift of a signal, press A. (Simu-

late frequency drift with !

TRACE EXCHANGE

TRACE EXCHANGE
Trace B sweeping Trace A
hp FEE_.@ &8m. ATTEN 10 4B / /
10 d8/

Vi
/ /

117
N \
[ g

I
-

O j \\ \-‘
i 5,0 L SRM AL

CENTER 22.7 MHz SPAN 20.0 MHz
RES BW 300 kHx SWP 30 meec

i

VBW 100 hHz *

exchanges traces A and B, changing their relative intensities and storage memory locations, and enables A
and B . For example, in the trace display above, the modes and display appear.

Press (=)

L, 0™ o
:‘6’:;.0
o ™. o

apa

TRACE

A
. O , O
FHN
VY sToRe
ST 0

B,.O

.
€5
'Esvon[l o

Artisan Technology Group - Quality Instrumentation ...

Trace B Trace A
Clear Write Max-Hold
h/, REF .0 dBm ATTEN 190 dB
10 48/
4
0/
/T
[ |
\
[ 1 \
[ 1 \
~ \ \ -
i &1 it

CENTER 22.7 MHz

RES BW 300 hHz VBW 180 hHz ¢

hp FREF_.0 dom ATTEN 10 dB
10 4B/
N
/
/
/ \
[ 1\ \
[ 1\ \
Nrsrancdacner.
CENTER 22.7 MHz SPAN 20.0 MMz

RES BW 300 &Hz VBW 100 kHz SWP 30 meec
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TRACE C MODES TRACE

TRACE C MODES

A third trace, C, can be used to store a signal response. Trace C is not swept from the analyzer IF section as are
traces A and B, but is input using a trace B into C function (B = C) or a B and C exchange function (B = C).

Access to the trace C modes is through KEY FUNCTION . The modes are:

View C: j Displays trace C.
Blank C: k Blanks trace C from CRT display.

B—>C: | Writes trace B into trace C. Trace A and B modes are not changed. If trace C is not dis-
played, it remains undisplayed.

B=C: i Exchanges traces B and C. If trace B is displayed before the exchange, trace C is now
displayed. If trace B is not displayed before the exchange, trace C is not displayed.

TRACE ARITHMETIC

TRACE arithmetic allows one trace to be modified by another trace or a display line position.

A-B E’z] 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.

A-B (] Turns off.

(Z*) Subtracts the amplitude of the display line from trace B and writes the result into trace B. Trace B is
placed or kept in (# ) . Details on display line are in Chapter 7, REFERENCE LINE.

Example

Trace arithmetic with the display line can be used to correct for the frequency response characteristics (flatness) of a
swept measurement system typified by this setup:

Sweeping Source

Spectrum Analyzer

Device
o] Under J

T Test

where the device under test is to be characterized for insertion loss over a specific frequency range.
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TRACE TRACE ARITHMETIC

h,, REF —-3.9 dbm ATTEN 10 <8

. The analyzer and source are set to the proper ampli- 1 s
‘ tude level and frequency span with the source output
connected directly to the analyzer input. —
B, sweep source, then [v«]B.
START “és”:‘l" 300 hHz VBW 100 hiHz ‘ ”S;I:’"::;ﬂ e

The display line is activated and set below the source/ Y
analyzer response.
DL e
. [ D1SPLAY]
o. -6.4 dBm
-6.4
® B
START 40.0 MHz STOP 60.0 WMz
RES BW 300 kHz VBW 100 kHz SWP 30 mesasc

hﬁ REF -3.9 dbm ATTEN 10 dB-

The difference between the display line (in display 1 o
units) and the source/analyzer response is stored in
trace B with .
oL
Negative values of the line would be stored even -t
though not displayed.
START 40.0 M-z STOP 60.0 MMz

RES BW 380 hHx VBW 180 kMz SWP 30 msec
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TRACE PRIORITY

TRACE
Now the device under test is connected between hp FEZ 3.8 dBm _ ATTEN 18 ¢B .
source and analyzer, and its response is corrected for it .
source flatness uncertainty by using A . N

START 48.0 M-z
RES

STOP 60.0 MMz
BW 300 kHz vBw

00 kHz SWP 30 meec

TRACE PRIORITY

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

Highest priority Aor A
Bor (#%)B

s [

view C
A

Lowest priority (2B
blank C

Marker functions, for example, use trace priority to decide which trace to mark. See Chapter 6.
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MARKER GENERAL DESCRIPTION

’ Chapter 6

MARKER

GENERAL DESCRIPTION

This chapter describes the use of the MARKER and DATA controls for faster and more accurate measurements.
Markers can be displayed only on TRACE A and TRACE B.

Two types of functions make up the MARKER group: MARKER MODEs, 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
controlled 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.
— S B ([~ MARKER! %W#_w
@g E d—g _Q_:' i KENTF!Y MODE
D Aot 5 :
RN = ke PEAK
® e e =) e
Oy o|leal & | ~
eI (o] e | mea-]l o P
@08 ) (5900 | | CF
Ul 71O~ TJCT TIeTee T | —
S cER==Rola'alell ‘Q
—=qu | MKR/O~+
’-‘\"’E@‘:D~@1$ L iyt
4 ~
!
MKR - FREQ
REF LVL COUNT
s e
‘\"——_"‘ mUDIET T, L LSS I e TR IR = . =S
MARKER CONTROLS
MR A 308.5 MHz
;,,, REF .0 dBm ATTEN 10 d¢B 43.9¢ 48
10 4B/ )

308[ 5 1MHz
—43.8

./ START S0 MHx . STOP 799 M-z
SWP 30 meec

RES BW 3 MMz VBW 320 AHz

MARKER READOUT LOCATIONS
Manual Operation 47
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MARKER OVERVIEW MARKER

MARKER OVERVIEW
FUNCTION:
® Direct readout of the amplitude and frequency of a point along the trace.
® Direct readout of amplitude and frequency differences between points on the trace. (a]
® Expansion of the span about a specific frequency,.
® Placing a single marker at the highest response.
® Counter accuracy frequency measurements.
® Direct noise level readout. M
® Analysis of stored traces. MARKER with [ ]
® Amplitude and frequency display scaling. ENTRY

MARKER ON BUT NOT ACTIVE

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 readout. If the marker mode is reactivated,

DATA control and active function readout will continue from its last position.

If a marker mode is deactivated by a function (other than MARKER ENTRY) where a value 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.

MARKER OFF

disables any marker mode, including and , and blanks the marker readout from the CRT display.
DATA controls are disabled if the marker was active.

MARKER IN VIEW

MARKER and (2 ] may be used on traces A or B in the view mode. This allows detailed analysis of
responses that are nonperiodic or unstable.

The markers are placed on a viewed trace according to the priority defined in Chapter 5, TRACE PRIORITY.

SINGLE MARKER - NORMAL

activates a single marker at the center of the display on the trace of highest priority. Trace priority is defined in
Chapter 5. The marker does not activate on the TRACE modes [mm]A, B, view C, or blank C.

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.
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MARKER SINGLE MARKER-NORMAL

DATA Entry
Moves the marker continuously along the trace at about 5 horizontal divi-
sions each full turn. The marker moves in display unit increments.
@ @ Moves the marker along the trace one tenth of the total width per step. @
moves marker to the right.
asss Places the marker at the frequency entered. An out-of-range entry results in
asse placement of the marker at a graticule edge.
Example

Reading frequencies and amplitudes of signals is greatly simplified using MARKER .

MKR 30%.282 M-z
h,, REF .0 dBm ATTEN 10 ¢B —9.40 dBm)

For a given display, activate the single marker with 10 B
(owa) | then tune the marker with @ to position it at ]\
. | —

the signal peak. 1 \
Iaos.aaz MHZ] 1 \

The frequency and amplitude is read out in two dis-- B i \ \

play areas. \

® ‘

G

START 303.78 M-z STOP 309.76 MHz
RES BW 30 hkMz VBN 30 kHz SWP 30 meec

MKR 304.400 MHx

h,, REF .0 dBm ATTEN 10 dB ~38.60 dBm

To read the left-hand signal's parameters move the 10 a8/
marker to the signal peak with .

- 1IN

The signal’'s amplitude and frequency is read out ETRWTIT [

directly. _ﬂé-_HGG Bm ] \\
| | \

I

[\ /

START 303.78 MHz STOP 305.76 WMHz
RES 8W 30 kMz VBW 30 kHz SWP 32 meec
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DIFFERENTIAL MARKERS-A MARKER

DIFFERENTIAL MARKERS - A
((s ] activates a second marker at the position of a single marker already on the trace. (If no single marker has
been activated, (s ] places two markers at the center of the display.) The first marker’s position is fixed. The

second marker’s position is under DATA control.

The display readout shows the difference in frequency and amplitude.

Example
hp REF_-10.0 dBm  ATTEN 10 ¢8 -
Measuring the differences between two signals on the 10 aBs
same display. f\
First set the marker on one of the signal peaks with ErriEry \\
E..B —20L 40 hBm \

/A

i
+
gt

CENTER 312.8 M-z SPAN 20.8 MHz
RES BW 30¢ kHz VBW 100 kHz SWP 3C mesc
MKR A 7.87 MMz
. hp REE_.0 dow ATTEN 10 4B ~34.60 dB
Activate [ ] and move the second marker to the 10 <8s
other signal peak with and read their differences n
directly. \
7.6f MH \
=341 6
CENTER 312.0 M-z SPAN 20.08 MHx
RES BW 300 kHz VBW 100 kM» SWP 38 meec

Fractional Differences

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

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

dB difference
20

fraction = 10
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MARKER DIFFERENTIAL MARKERS - A

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

Example
MKR A 308.0 MMz
hF REF §90.1 mV ATTEN 30 dB .0100 X
Set up (2 ) on the peaks of a fundamental (left) and 10 <Bs
its harmonic (right).
3080 MHz
.QIEO X
™
308.6
w
START 20 MHz STOP B33 MHz

RES BW 3 MHz VBW 1 MHz SWP 30 meec

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

With a linear amplitude scale and a reference level calibrated in voltage, the fractional amplitude readout is the
simple linear ratio of the two markers.

Example
To measure % AM modulation from a spectral display, calibrate the display with the reference level in voltage and

the amplitude scale in voltage.

MKR A -3.01 kHz

Place the single marker on the carrier peak, ,_h,';:F S R B R =
, and the second marker on one of the sideband
peaks, (o) . The fractional amplitude readout
gives one-half the modulation index .283. MARREER P

289 X
% AM = 100x2x .28 = 56%

T
CENTER 70.0029 M-z B SPAN 20.0 kHz
RES BW 302 Nz VBW 328 Hz SWP 1.0 sec
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DIFFERENTIAL MARKERS — A MARKER

Measurement and Readout Range

The (_2 ] function formats the amplitude readout according to reference level units and scale. ‘
Reference SCALE SCALE
Level Units Logarithmic Linear
dBm
dBmV Amplitude in dB Amplitude in dB
dBuV
Amplitude ratio
Voltage —( _dB difference ) Ratio of marker amplitudes
1 0 20

AMPLITUDE READOUT FORMAT FOR MARKER [ 2 ]

The frequency readout for all MARKER (_& ] conditions has up to 4 significant digits, depending on the portion of
span measured.

The amplitude readout in dB has a resolution of +.01 dB for linear scale. The resolution for logarithmic scale
depends on the LOG value:

LOG SCALE ‘
3B PER DIV RESOLUTION 9
10 +0.1dB
5 +0.05dB
2 +0.02dB
1 +0.01dB

DATA Entry

The minimum incremental change for ( 2 ] frequencyis 0.1% of the frequency span.

) One full turn moves the active marker about one tenth of the horizontal
span.
() @ @ One step moves the marker one tenth of the horizontal span.

Positive entry places marker higher in frequency than the stationary marker,
negative entry places marker lower in frequency. Larger entries than allowa-
ble place the marker on the adjacent graticule border.

(o] gggi Negative frequencies can be entered using a prefix as the minus
sign. For example, to set a ( a ] span of 10 MHz with the second marker
positioned to the left of the first, press .

&0 = (o) &
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MARKER MARKER ZOOM
_ MARKER ZOOM
. activates a single marker on the trace of highest priority (see TRACE PRIORITY, Chapter 5).

In , the DATA knob and STEP keys change the values of different functions.

Positions Marker

Changes FREQUENCY SPAN
[@J [Gj and sets CENTER FREQUENCY

equal to MARKER frequency

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 @ and @ . Each step also sets center frequency equal to the marker
frequency.

MKR 65.6 MHz
],F REF .0 dBm ATTEN 1@ dB -21.8Q d

12 dB/

65.p MHE -

| w——

START 15 MHz STOP 118 MHz
RES BW 1 MHx VBW 300 kHz SWP 30 mesc

Measurement and Readout Range
The measurement and readout range for marker zoom is the same as marker .

Better frequency count resolution and automatic recentering of a signal are additional zoom features when is

activated.
DATA Entry
Moves the marker continuously along the trace. Rate is dependent on speed
© of rotation. The marker moves in display unit increments.
Changes the frequency span to the next value in the sequence and sets the
@ @ center frequency equal to the marker frequency.
. ssss Places the marker at the frequency entered. An out-of-range entry places
H--H the marker at a graticule border.

Manual Operation 53

)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MARKER ZOOM MARKER

Example

In wide frequency spans, it is often necessary to expand a portion of the frequency span about a specific signal in l
order to resolve modulation sidebands or track frequency drift.

H H MKR 250 Mz

From an full span, select a signal using the hp FEF_.0 dBm __ ATTEN 10 @B e o
marker with [ zow . 10 ¢B/ .
250§ MH

~A-20 |EEm

i

START @ WHx STOP 1500 Whix

RES BW 3 MHz VBW 1 MHz SWP 30 meec

MXR 252 MHz
hﬂ REF .0 dbm ATTEN 10 dB —~35.50 dBm

To center the marker and signal and expand the fre- 10 4B/
quency span in one step, press @ )
| MARKER '
252 MHz
—35.50‘#
}
STARY -249 Mz STOP 7S50 M-z
RES BW 3 MHz VBW 1 MHz SWP 38 msec
MKR 253.1 MHz
hﬂ REF .0 dBm ATTEN 10 dB -37.20 dBm
Expanding twice more with @ @ shows that the 10 v
marker requires recentering on the signal. \
53[ 1 MHz ! \
l7 20 HBm , \
START 157 MHz STOP 337 MHz
RES BW 3 MMz VBW 1 MH:z SWP 30 msec
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MARKER AUTOMATIC ZOOM

Recenter with . hp FEF_.0 ¢Bm ATTEN 10 d¢B MR eoin bm
10 a8/

START 157 MMz STOP 337 MHz
RES BW 3 MHxz VBW 1 MMz SWP 30 mesc

MKR 259.890 MHz

,',7 REF .Q dBm ATTEN 10 4B —-7.80 dBm
Continue using @ (and recentering the marker on 10 a8/
the signal when necessary) until the desired resolution
is achieved. / \
t MARKER POOM
259/ 890 MHz \
—7.892 dBm / \ A\
START 257.39 MHz STOP 262.39 MHz
RES BW 100 kHz VBW 30 kHz SWP 30 msec
AUTOMATIC ZOOM

The analyzer can automatically zoom in on a signal specified by a marker. The desired frequency span is received
from the DATA number/units keyboard.

To use the automatic zoom function:

Use to identify the signal to be zoomed in on.
Press meovener | and enter the desired span with the DATA number/units keyboard.

When the units key is pressed, the zooming process begins.

Example

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

MXR 900 MMz

h/7 REF .0 d8m ATTEN 10 &8 ~33.00 dBm
Place a marker on the carrier with . oy
Press )
KER
900 MHz [
—33,.00
START @ Hz STOP 1500 M-z
RES BYW 3 M-z VBW 1° MHz SWP 320 msec
hp REF . dBm ATTEN 10 @B e ”152?53_3
Enter the span. 10 a8/ : T
Press @ @ @ and auto zoom will be
completed. SPAN
200 kHz !
Il
I
i [N
T,
LY Vi
WIWEWAL v
CENTER 901.992 WMH:z SPAN 200 kMg
RES BW 3 kHz VBW 3 kHz SWP 100 msec

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

sen| positions the marker at the peak of the highest signal response.

hp REF .0 dBm ATTEN 10 4B KR 223. 06348 e
In a narrow span, the marker may be placed at the a - , S lllE o

signal peak. o

CENTER
225|.479Dp MHE

\ .

\

\

A
IRV /W

CENTER 225.4790 WMz SPAN 50.0 sz
RES BW 1 kHz VBW 1 kHz SWP 300 asec
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MARKER

MARKER ENTRY
Press . hp reF .o do- ATTEN 18 d¢B 1A 225 seevs -
12 a8/ : T
CENTER : /\
225|.479p MHZ

._,/\ /\W‘E

CENTER 223.4790 MHz ) SPAN 58.0 s
RES BW 1 kHz VEBW 1 kHz SWP 398 msec

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

MARKER ENTRY

, , and marker (2 ] into span. Immediately set the corresponding FUNCTION value equal to the
readout of the active marker or markers:

ENTRY RESULT
marker frequency into

o
sTOP
0 marker (3] frequency into or () / (%)
marker amplitude into

(%43 immediately records the single or the differential marker frequency in COUPLED FUNCTION for use

with DATA () (&) -

0
A marker entry can be made any time a marker is on the trace. ( (s ] with only one marker displayed takes
0 Hz as the lowest frequency.) The active function is not changed.

Example
One of the fastest, most convenient ways to bring a signal to the center of the display is by using .

MKXR 265.0 Mz
REF .0 dBm ATTEN 10 «B -34.40 dbm

Activate a single marker and bring it to the desired "7

10 4B/
signal:

265.0 MHz
—341. 40 ¢gBm T\

START 10@ MHz STOP 300 MMz
RES BW 3 MHz VBW 1 MHz SWP 30 msec
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SIGNAL TRACK — AUTOMATIC FREQUENCY CONTROL MARKER
SIGNAL TRACK - AUTOMATIC FREQUENCY CONTROL

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

tracking,
Press [»m+] | and place the marker on the signal to be tracked with .
Press () to initiate the tracking. The light above the key indicates tracking. (Press again to turn off.)

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

MARKER , any other MARKER mode, or the instrument preset turns the tracking function off.

Example
. ; . . "7[’ REF .Q dBm ATTEN 10 dB
The upper sideband of a transmitter is to be monitored 10 4B/
as the carrier frequency is tuned.
Locate the sideband with . ENJER | '
LA
CENTER 101.000 MHz SPAN 200 hHx
RES BW 1 kMz VBW 1 KMz SWP 738 meec
MKR 100.97828 MHz
hp REF_.0 dBm ATTEN 10 ¢B -36,80 dBm
The upper carrier sideband is tracked with (isa] , then 10 48/
zoomed in wnth m @ @ .
| MARKER
1001978 EB MHz
—36L. 890 HBm [
J |
CENTER .100.8782 MHz SPAN 10.0 kHz

RES BW 100 Hz VBW 102 Hz SWP 3.0 sec

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

A combination of and (o ) allows the “real time” signal frequency drift to be read on the display.
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MARKER FREQUENCY COUNT

' FREQUENCY COUNT
Frequency count allows a number of measurements beyond the standard capability of the standard marker

modes. Each is used with one of the three active marker modes, ,(a]),or and each uses the DATA
controls in the same manner.

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

When is on, and the active marker is placed on a signal response such that the marker is >20 dB out of the
noise or the intersections of two signal responses and in the top 6 divisions of the graticule, the signal’s frequency is
read out directly. works only for frequency spans of 500 MHz and below.

CNTR 5408.27 MHz
hp REF .0 dBm ATTEN 10 4B -48.68 d¢Bm

10 dB/

COLUNTER)| '\

540/.27 WHz \
~46/.60 HBm

CENTER $48.5 M-z SPAN S2.0 MHzx
RES BW 1 MHz VBW 320 kHz SwP 30 msec

If the marker is not in the top 6 divisions, the display readout “CNTR” in the top right-hand marker area blinks,
indicating 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
+ Signal frequency and marker amplitude.
Frequency between the signal at the first marker, whose frequency has been
+ (o) stored, and the second marker’s counted signal frequency. Amplitude
between marker positions.
. — Signal frequency and marker amplitude. Causes automatic recentering to
+ exact signal frequency on each successive reduction of span with
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FREQUENCY COUNT MARKER

Measurement and Readout Range

The measurement and readout range for frequency count is the same as the associated marker modes: normal, ‘
differential, and zoom. Counter resolution to 1 Hz is available using the KEY FUNCTION . See
Chapter 11.

DATA Entry

See MARKER ,(»],and .

Example

Counted frequency differences between stable signals can be measured.

Activate the frequency counter in a 400 MHz span by REE_.0 aom ATTEN 10 4B TR 19 e i
and position the marker with -2:57315 . 10 a8/
FREQ
COUNT
197183 z
—12. 80| HBm
v b- ‘
CENTER 227 MMz SPAN 402 M-z
RES BW 3 MMz VBW 100 kHz SWP 30 meec
CNTR A -12.80 MH2z
hP REF .0 dBm ATTEN 10 dB ~20.40 dB
To count the difference between the signal and its 10 aa/
neighbor, place the marker on one signal with ;
then activate marker differential and count the next
. l COUINT] y..
signal. ~12/ 80| MHz r
—20f 40
Press @ .
CENTER 227 MHz SPAN 400 Mz
RES BW 3 MHz VBW 100 kHx SWP 30 msec

Note that the difference is not the difference between two current counter readings, but between one stored
counter reading and the current counter reading.
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MARKER NOISE LEVEL MEASUREMENT

NOISE LEVEL MEASUREMENT

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

MKR 27.00 M-z

M
. h REF .0 dBm ATTEN 10 ¢B ~129.10 dBm (1 Hz)
Noise level enabled: 4

10 dB/
L SAMPLE
Noise level disabled:
 vaken b A
27.pa Mz
| —=12P. 10| dBm| (1 iHz)
I ! I.I-
START 8.0 MHz STOP 58.0 MHz

RES BW 1 M-z VBW 300 kHz SHP 30 msec

The noise level measurement readout is corrected for the analyzer’s log amplifier response and detector response.
The value is also normalized to a 1 Hz bandwidth.

Measurement and Readout Range

Noise level measures noise accurately down to 10 dB above the spectrum analyzer’s noise level. The readout
resolution is in steps of +0.1 dB.

DATA Entry
See MARKER ,(a]),and :
Example

In a communication system, the baseband noic <1 as well as signal to noise ratio measurements are required.

Select a frequency in the baseband - ..cum clear of
signals with a single marker.

MKR 63.98 MHz

h,i REF .Q dBm ATTEN 10 4B ~134.00 dBm (1 Hx)
Press : 10 a0
SAMPL L
R
63| P8 MHz
- .00 dBmj (1 Mz)
1 L4
START 20.0 MHz STOP 80.0 MMz

RES BW 300 kHz VBW 100 kMz SWP 30 meec
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NOISE LEVEL MEASUREMENT MARKER

M
Read the noise at the marker by pressing :

The noise at 64 MHz is — 134 dBm in a 1 Hz bandwidth. This corresponds to — 134 dBm + 36 dB/4 kHz =
— 98 dBm in 4 kHz voice channel bandwidth.

Signal to noise measurements require the measurement of the noise level, as in the example: above, and the
measurement of the absolute signal level. *

MKR $6.42 MHz

hp REF .0 dBm ATTEN 10 4B —32.0Q dBwm
Measure the power level of the adjacent signal. To 10 a8s '
L
turn the noise level off, press and read the
power level. _M#FR
5 e Mz
-3kl o0 PQ-,,,
The signal to noise ratio referenced to 4 kHz band- I
widthis —32 dBm — (—98 dBm) = 66 dB. [
| | I
STAAT 2¢ ;Ees.fﬂ‘: 300 kHz VBW 100 kHz » S‘Ps;g’nge;o W

*Normalization to a desired bandwidth uses the equation 10 log,, ( 11z )
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SCALE AND REFERENCE LINE SCALE

Chapter 7
SCALE AND REFERENCE LINE

GENERAL DESCRIPTION

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

DISPLAY LINE
n

"
ENTER .
.

THRESHOLD
4

F‘j REFERENCE LINE _Q
i
i

|
i
|

U

ENTER

=

u
li

0 SCALE [T TN
LOG . LIN

NN

U
8

i
S ——————

SCALE

SCALE keys allow the scaling of the vertical graticule divisions in logarithmic 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 is pressed when the scale is linear, 10 dB per division is automatically entered. The subsequent (DATA), if
any, then replaces the automatic 10 dB/div.

LOG = .
. hp REF -23.9 dBm ATTEN 10 d
Press @
LOG
S dB/
CENTER 453.0 MHz SPAN 10.0 MMz
RES BW 100 kHz VBW 30 kHz SHP 30 mesc
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SCALE SCALE AND REFERENCE LINE

LIN

] immediately scales the amplitude proportional to input voltage. The top graticule remains the reference .
level, the bottom graticule becomes zero voltage. Reference level, and all other amplitudes, are read out in
voltage. However, other units may be selected. See AMPLITUDE UNITS SELECTION, Chapter 11.

If is pressed when the scale is linear, 10 dB per division is automatically entered.

LIN
h REF 4.72%5 mV ATTEN 10 dB
Press [:3 LINEAR,
CENTER GI.O M-z - SPAN 18.0 MH3
RES BW 1@0 hMz VBW 30 kH2 SWP 310 msec

In LINEAR, a specific voltage per division scale can be set by entering a voltage reference level value. For ‘
example, to set the scale to 3 mV/division, key in 30 mV reference level. (Voltage entries are rounded to the
nearest 0.1 dB, so the 30 mV entry becomes 30.16 mV, which equals — 17.4 dBm.)

DATA Entry

Changes scale.in allowable increments (1, 2, 5, or 10 dB per division).

Enables direct scale selection of allowed values. Other entries are rounded
to an adjacent value.

LIN
No DATA entry will be accepted with the linear SCALE selection key, D .

Example

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

Modulated AM signal displayed in the 10 dB /division
scale shows the carrier, its sidebands, and distortion
products.

h,, REF —68.1 dBm ATTEN 10 ¢B

SCALE

10 4B/

\
|
\/

|
I

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

LIN

Press C] .

As in the MARKER (] example, Chapter 6, a
direct readout of the percent modulation can be
made.

The fractional readout is one-half the modulation
index (only one sideband is measured).

% AM = 2(.25)x 100 = 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 and change

the dB/ with @ @ )

The sidebands are 12 dB down from the carrier, veri-
fying the earlier measurement results.

REF 88.00 pv ATTEN 10 dB

hp

/[ VTV \\
¥ Vil
I V

MKR A -168.7 hHz
250 X

LINEAR

MARKER

~-1817 kHz
.25Pp X

CENTER 451.382 MMz

RES BW 3 kHz VBW 3 kHz

hp REF_=68.1 dBm ATTEN 10 ¢8

SPAN 200 wHz
SWP 100 msec

MKR A ~18.5 kHz
~12.00 dB

2 dB/ ®

—18LS k
—121. 020

0 N

CENTER 451.382 MHz

RES BW 3 kHz VBW 3 kHz

SPAN 200 kHz
SWP 100 msec
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REFERENCE LINE SCALE AND REFERENCE LINE

MKR A -18.8 kHz

Harmonic distortion of the modulating signal can be hp REF 89.00 W ATTEN 10 48 e B
measured as in MARKER [I] , Chapter 6. s o8/ [ .
The modulation frequency is 18.8 kHz and the distor- amker . 1
tion caused by the second harmonic is 2.4% (read out -1818 kb \ [ /
as .024X). - l [
| T
U I!
T
ﬁjj L]

CENTER 451.382 MMz SPAN 200 kMz
RES BW 3 hHz VBW 3 hkMz SWP 100 meec

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.

@ establish a standard for go/no-go test comparisons.

® climinate or reduce amplitude errors caused by system frequency response uncertainty with TRACE arith- ‘
metic.

THRESHOLD provides:

® abase line clipper whose level is read out.

DISPLAY LINE

Display line (DATA entry) places a horizontal reference line at any level on the graticule. The line’s ampli-
tude, in reference level units, is read out on the left-hand side of the CRT display.

h/, REF .0 dBm ATTEN 10 dB

10 dB/

CISPLAY LIN:I
—-211.6 dBm |

oL
-21.6
dBm

B D i ==

R
¥

START 10 MHz STOP 300 MMz
RES BW 3 MHz VBW 300 kHz SWP 30 msec

68 Manual Operation

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



SCALE AND REFERENCE LINE DISPLAY LINE

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

Display line erases the line and readout from the CRT display but does not reset the last position. If the
display line is activated again before LINE power ON or , it returns to its last position.

Display line position is always accessible for HP-IB and TRACE , even if never activated. See Chapter 5,
TRACE ARITHMETIC.

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

DATA Entry
Moves the line about two divisions for each full turn. The line moves in
display unit increments.
@ @ Moves the line one tenth of the total amplitude scale per step.
Eggg Positions the line to the exact‘ entry level. Entry may be in mV, 4V, +dBm,
+dBmV, or +dBuV, depending upon which units are selected.
Example

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

h/' REF -10.0 dBm ATTEN 10 dB

Activate the display line with . 10 a8/
With , place the line through the peak of a signal
and read out its absolute amplitude level. o RISPLAY ';IN#‘
‘;4.9
START 0 Mz STOP 800 M-z
RES BW 3 MMz VBW 300 kHz SWP* 30 msec

Moving the display line to each signal reads out its peak amplitude.
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THRESHOLD SCALE AND REFERENCE LINE

THRESHOLD

Threshold (DATA entry) moves a lower boundary to the trace, similar to a base line clipper on direct writing —I

CRT spectrum analyzers. The boundary’s absolute amplitude level, in reference level units, is read out on the
lower left-hand side of the CRT display.

REF -10.0 dBm ATTEN 10 dB

THRES D
—761. 4 dBm

hp
10 dB/

-76. 4

START 0 Hz STOP B0O MHz
RES BW 3 MMz VBW 1 MHz SWP 30 meec

The threshold can be positioned anywhere within the graticule. It operates on TRACE , , or (o) for
TRACES A, B, and C simultaneously. When activated after LINE power ON or , the threshold is placed 1 .
division from the bottom 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 threshold
boundary and readout from the CRT display, but does not reset the position. If threshold is activated again before
LINE power ON or , it resumes at its last level.

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

DATA Entry
Moves the THRESHOLD about two divisions per rotation. The line moves
display unit increments.
@ @ Moves the THRESHOLD one tenth of the total amplitude scale per step.
ssse Positions the THRESHOLD to the exact entry level. Entry may be in mV
asas uV, £dBm, +dBmV, or +dBuV, depending upon units selected.

Example ‘

The threshold can be used as a go/no-go test limit.
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SCALE AND REFERENCE LINE THRESHOLD
A series of signals can be tested for a specific threshold ";f’ ‘;EF 2 pn ATTEI0 2
level by placing the threshold at the test level.
START 20 MH:z STCP BOO MHz
RES BW 3 MHz VBW 300 kHz SWP 30 msoc

Press THRESHOLD (=) (5 (5 ) (- ) (2] Iy e

Only those signals > —55.2 dBm are displayed.

ATTEN 10 4B

THR|

~SS|

2 d

Bm

START 20 Mz
RES BW 3 MHz

STOP BCO MMz
VBW 300 kHz SWP 30 msec
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COUPLED FUNCTION GENERAL DESCRIPTION

Chapter 8
o COUPLED FUNCTION

GENERAL DESCRIPTION

This chapter describes the COUPLED FUNCTION group and its use in various measurements. The COUPLED
FUNCTIONS control the receiver characteristics of the spectrum analyzer.

The values of the COUPLED FUNCTION are automatically selected by the analyzer to 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 is activated. couples all functions but and .

‘ Uncouples l

Function

. — Couples
Eé- Function
} el (3 COUPLEDFUNCTION [
) &'e
i- o8 A B C D E—'___-.-_.
: : s ‘ OFF
NeL (S} |
‘ I HEHSH =iy G WOOG MANUAL MANUAL MANUAL MANUAL MANUAL MANUAL
| rere|edd|e6 &) BOEC j J‘ FQ a Q@ HQ Q@ s @ Light
N LT e e |
S e @)= s E= - QE RES VIDEO SWEEP CF STEP

1 e ®- & ~0E0~a8~08]| || l REs IDE JI e u ATTEN ON

p T l' =) | &= = J J

Center Frequency
Step Size
RF Attenuation

Sweeptime, full scale

Video Bandwidth

Resolution Bandwidth

For each COUPLED FUNCTION:

AUTO
J Sets the function to the preset value dictated by the analyzer’s current state. The function is
" %;:AL coupled.

@ Function value does not change with instrument state. DATA entry changes value. The MANUAL
light turns on and stays on until the function is placed in once again.

In most cases the functions change values to maintain amplitude calibration when one or more of the others

are manually set. If the amplitude or frequency becomes uncalibrated, “MEAS UNCAL” appears in the right-hand
side of the graticule.

*Center frequency step size does not affect amplitude or frequency calibration.
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DATA ENTRY FOR COUPLED FUNCTIONS COUPLED FUNCTION

Coupled Selects
Function .
El 3 dB resolution bandwidth (IF filter) which largely determines the ability of the analyzer to resolve
signals close together in frequency.

(=) 3 dB bandwidth of the post detection low pass filter that averages noise appearing on the trace.

() The total time for the analyzer to sweep through the displayed frequency span or display a
detected signal in zero frequency span.

() The setting of the input RF attenuator which controls signal level at the input mixer.

F STEP CENTER
() Selects center frequency change for each DATA @ @ when is activated.

DATA ENTRY FOR COUPLED FUNCTIONS
Discrete values are entered for , , , and . The DATA entry from DATA and @ @

selects these values sequentially from the current value. A keyboard DATA entry that is not exactly equal to an

allowable value selects an adjacent value. For example, @ @ selects 30 kHz bandwidth, the
next higher IF bandwidth.

RESOLUTION BANDWIDTH

(DATA entry) sets bandwidth selection to MANUAL and changes the analyzer’s IF bandwidth. The band- ‘
widths that can be selected are 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.

hﬂ REF .0 dBm ATTEN 10 dB

10 48/

RES! BW
300 kHz

START 4 STOP 482.1 MHx
VBW 100 kHz SWP 30 meec

Example

A measurement requiring manual resolution bandwidth selection is the zero span (time domain) observation of
modulation waveforms. An example can be found in Chapter 3, ZERO FREQUENCY SPAN — FIXED TUNED
RECEIVER OPERATION. .

Another use of manual resolution bandwidth is for better sensitivity over a given frequency span.
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COUPLED FUNCTION

The low-level intermodulation products of two signals
spaced 100 MHz apart need to be measured. With the

functions coupled, the analyzer noise may mask these
distortion products.

Reduction of the noise level by 10 dB (increased sensi-

tivity) is achieved by decreasing the bandwidth by a
factor of 10.

= ©E

(THRESHOLD has been activated to clarify the dis-
play.)

/,/7 REF -30.0 dBm ATTEN 10 6B

VIDEO BANDWIDTH

10 dB/

CENTER 250 MHz
RES BW 3 MMz VBW 1 MHz

hp REF_-30.0 dBm ATTEN 10 ¢B

SPAN 447 MHz
SH? 30 msec

10 4B/

30 kHz

-84.0

- CENTER 250 MH.

z
RES BW 30 kHz VBW 30 kHz

SPAN 447 MHz
SWP 1.5 sec

The sweep time automatically slows to maintain absolute amplitude calibration if is coupled.

VIDEO BANDWIDTH

(DATA entry) sets the video bandwidth selection to manual and changes the analyzer’s post detection filter
bandwidth. The bandwidths that can be selected are 1 Hz, 3 Hz, 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.

hp FEF_.0 dBm ATTEN 10 dB

10 dB/

1 kHz

START 204.290 MHz
R e [

STOP 209.28 MHz
SWP 150 msec
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VIDEO BANDWIDTH COUPLED FUNCTION

Example

Signal responses near the noise level of the analyzer are visually masked by the noise. The video filter can be I
narrowed to smooth this noise.

hy REF_.0 dBm ATTEN 10 d8
A low level signal at this center frequency can just be 10 a8s
discerned from the noise.
YIDEQ B
300| kHz
CENTER 207.0 MHz SPAN S0.0 MMz
RES BW 1 M-z VBW 300 kHz SWP 30 msec
hp REF_.0 dBm ATTEN 10 d¢B
Narrowing the video bandwidth clarifies the signal and 10 a8/
allows its amplitude measurement.

Press@@@@ 3 Rpz

CENTER 207.0 Mz SPAN S0.0 MHz
RES BW 1 MHz VBW 3 kHz SWP 5@ msec

The sweep time increases to maintain amplitude calibration.

NOTE

The video bandwidth must be set wider or equal to the resolution bandwidth when
measuring impulse noise levels. ’
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COUPLED FUNCTION

Video Averaging

SWEEP TIME

Narrowing the video filter requires a slower sweep time to keep amplitude calibration, since the narrower filter must
have sufficient time to respond to each signal response. Video averaging is an internal routine which digitally
averages a number of sweeps, allowing a more instantaneous display of spectral changes due to center frequency,
frequency span or reference level changes. See Chapter 11.

SWEEP 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 sweep times that can be selected are:

SWEEP TIME SEQUENCE
FREQUENCY SPAN 1,1.5,2,3,5,
>100 20 msec to 1500 sec 76 and 10
1 usec to 10 msec 1,2,5,and 10
ZERO FREQUENCY 116235
SPAN b . 3 9 b 2
20 msec to 1500 sec 76 and 10
hp FEF_.0 B ATTEN 10 dB
SWEEPTI
30 msec
C

i

I

CENTER 750.00 M-z

RES BW 100 hHzx VBW 30 kHz

Example

To identify 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 rate).
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INPUT ATTENUATION

A frequency span of 10 kHz has selected resolutions
and video bandwidths of 100 Hz, and a sweep time of
3 secondls.

To quickly see signals present in the span, press
and OJ several times. When the sweep completes
its span, couple sweep time again with .

Note that the DISPL. UNCAL message appears auto-

matically, as the faster sweep time causes some distor-
tion of the spectral response.

INPUT ATTENUATION

(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.

hp
10 4B/

COUPLED FUNCTION

REF ~30.0 dBm ATTEN 10 4B

SPAN

18.Pp kHp

|t

i

CENTER 7%7.7619 MHz
RES BW 100 Mz VBW 100 Hz

hp REF -30.0 4B

10 dB/

A | AL \ ~ e ™M
TV
LENTER 737.70190 W WA 18.00 reeg
RES BW 100 M2 VBW 100 Hz SWP 300 msec

ATTEN 10 dB

SPAN 10.0 %Mz

SWe 3.0

DsFL {

PINC AL

SWEEPT IME

300 meel

I ey
Lt

Generally, the reference level does not change with attenuator settings.

.9 dBm ATTEN 10
hF REF
10 4B/
RE _ATTEN
10 @B
™
—74.4
dBm
START O Hz STOP 13580 Mex
RES BW 3 MMz VBW 1 MHz SWP 30 meec
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COUPLED FUNCTION INPUT ATTENUATION
When the RF input attenuator function is coupled (AUTO), the value selected makes sure the level at the input
‘ mixer is less than — 10 dBm (the 1 dB compression point) for on-screen signals. For example, if the reference level

is + 28 dBm, the input attenuator is set to 40 dB: + 28 dBm — 40dB = — 12 dBm at the mixer.

The input mixer level can be changed to ensure maximum dynamic range. See INPUT MIXER LEVEL, Chapter

11.
CAUTION
Greater than + 30 dBm total input power will damage the input attenuator. Input
powers greater than + 13 dBm at the input mixer will be reduced by an internal limiter.
Zero Attenuation

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

number/units keyboard only by pressing @ .
Reference Levels < — 100 dBm and > + 30 dBm

‘ Reference levels < —100 dBm or between +30 dBm and +60 dBm can be called when the reference level
extended range is activated. Low reference level limits depend on resolution bandwidth and scale.
[
Press to extend the reference level range.

See Chapter 3, FUNCTION , and Chapter 11, ("] KEY FUNCTIONS.

Determining Distortion Products

If the total power to the analyzer is overloading the input mixer, distortion products of input signals can be
displayed as input signals. The RF attenuator is used to determine which signals, if any, are internally generated
distortion products.

hp -REF -10.0 dBm ATTEN 10
Example 1098/

The two main signals shown are producing intermod-
ulation products because the analyzer’s input mixer is
overloaded.

___._—’__—'b

— ]

\

\

\

1

|
\
\

N"‘-‘
[—

CENTER 110.414 MMz SPAN 120 &Mz
RES BW 1 kHz VBW 180 Mz SWP 3.9 sec
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CENTER FREQUENCY STEP SIZE COUPLED FUNCTION

To determine whether these intermodulation products hp FRE_C18.0 dBm  ATTEN 10 9B
are generated by the analyzer, first save the spectrum

10 dB/ f\ X .
displayed in B with B (] B. \

B———

CENTER 110.414 M-z SPAN 182 kM2
RES BW 1 kHz VBW 100 Hz SWP 3.0 sec

REF —-10.2 dBm ATTEN 20 dB

h
Increase the RF attenuation by 10 dB. Press o @

. (If the reference level changes, it is necessary to
return it to its original value.)

RF ATTEN

I BN —
L
S

CENTER 118.414 MHx SPAN 100 kHz
RES BW 1 hhHx VBW 100 Hzx SWP 3.0 sec

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

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

CENTER FREQUENCY STEP SIZE

(DATA entry) sets step size to MANUAL. The step size can now be changed and stored. While is in
MANUAL, @ 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 step size is AUTO, the center
frequency steps are 10% of the frequency span, even through the CF step size register contains another value.

Entry Value State
step size , FULL
SPAN or LINE power ON 100 MHz coupled (AUTO)
(DATA entry) DATA entry value uncoupled (MANUAL) ‘
MARKER marker frequency readout uncoupled (MANUAL)
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COUPLED FUNCTION CENTER FREQUENCY STEP SIZE

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
resolution as center frequency.

hp FE_.0 dBm ATTEN 10 dB

18 4B/
CE_BTEl
100| MHz

START @ Hz STOP 1520 MMz
RES BW 3 Mz VBW 300 kHz SWP 30 muec

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

hp FEF_.@ eonm ATTEN 10 ¢B
‘ 10 dB/
R
101] MHz
STEF 27 Mz
CENTER 101 MMz SPAN 18500 MHz
RES BW 3 MHz VBW 300 hHz SWP 30 msec
DATA Entry
@ Changes the step size in display unit increments.
@ @ Changes the step size in steps equal to one tenth of the frequency span.

Selects a specific step size to a resolution equal to the current center fre-
quency readout.
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CENTER FREQUENCY STEP SIZE COUPLED FUNCTION

Example

Surveillance of a wide frequency span sometimes requires high resolution. One fast way to achieve this is to take ~ l

the span in sequential pieces using a tailored center frequency step. This example looks from 0 Hz to 1500 MHz in
50 MHz spans.

REF .0 dBm ATTEN 10 dB

h
First, set a span and start frequency. For a span of 50 4

10 dbv
MHz press @ @ . Set the center

frequency to 25 MHz with @ @ ENTER /\\
: \

SPAN S28.0 Mz
1 Mz VBW 300 &Mz SWP 30 meec

hp FEF .0 dBm ATTEN 10 dB
Set the step size to 50 MHz, @ @ , o o

and reactivate center frequency with )

g
ge

o
2
ps
N
-
//

CENTER 22S.0 M-z SPAN 5€.0 Mz
RES BW 1 M2 VBW 320 hHx SWP 30 mesec

Now each @ sets the center frequency to the next 50 MHz span for a span-by-span surveillance of the

spectrum. (Center frequency = 25 MHz, 75 MHz, 125 MHz, etc.) Center frequency step size can also be defined
by the marker. See the MARKER ENTRY portion of Chapter 6.
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SWEEP AND TRIGGER SWEEP

Chapter 9
SWEEP AND TRIGGER

GENERAL DESCRIPTION

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

SWEEP controls enable:

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

TRIGGER controls select the function that begins a sweep:

as soon as possible,
(=] line voltage passes through zero on a positive swing,
= | an external signal voltage passes through ~1.5V 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 |
Q

t I u @
O &

)
7 TRIGGER [
¥ w @

oo
ja]o)

LEVEL i

@

I

@l{

‘_/

SWEEP AND TRIGGER CONTROLS
SWEEP

The spectrum analyzer frequency sweep (sweep times =20 msec), once triggered, continues at a uniform rate
from the start frequency to the stop frequency unless new data entries are made to the analyzer from the front
panel or the HP-IB. With faster sweeps, for example, changes to center frequency appear continuous. With long
‘sweep times, a change in center frequency noticeably suspends the sweep while the analyzer updates its state and
readout, then the sweep continues from where it was, tracing out the new spectrum.
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SWEEP SWEEP AND TRIGGER

The SWEEP light indicates a sweep is in progress. The light is out between sweeps, during data entry and during
gating. (The light is out for sweep times <10 msec.) .

After a sweep, the next sweep is 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-IB.

Continuous Sweep

enables the continuous sweep mode. Provided the trigger and data entry conditions are met, one sweep
follows another as soon as triggered. Pressing initiates a new sweep.

Single Sweep

enables the single sweep mode. Each time is pressed (including when the SWEEP mode is changed
from continuous), one sweep is initiated, provided the trigger and data entry conditions are met. A sweep in
progress is terminated and restarted upon .

Zero Frequency Span Sweep '

In zero frequency span, sweep times from 1 psec to 10 msec are also available. In these sweep times the SWEEP
and are disabled. The video signal response is not digitally stored (trace modes also disabled), but
multiplexed directly onto 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 once every 25 msec, the
analyzer triggers internally. If only an external or video trigger is required, press

X
EDRE disables “auto” external trigger feature
v
or disables “auto” video trigger feature

NOTE

For zero frequency span sweep times <10 msec and X or y, the CRT
display graticule and readout depend on triggering. If no trigger is present, the CRT

display is blank. ’.
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SWEEP AND TRIGGER TRIGGER

TRIGGER

The analyzer sweep is triggered in one of four selectable modes.
) allows the next sweep to start as soon as possible after the last sweep.
) allows the next sweep to start when the line voltage passes through zero, going positive.
) (=) allows the next sweep to start when an external voltage level passes through =1.5V, going positive.

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

[oNoXoXo]
[oXoXoNo]
[ coe

L _ EXTERNAL TRIGGER
\ INPUT 5V MAX.

EXTERNAL TRIGGER INPUT

) allows the next sweep to start if the detected RF envelope voltage rises to a level set by the LEVEL
knob. The LEVEL corresponds to detected levels displayed on the CRT between the bottom graticule (full
CCW) and the top graticule (full CW).

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

REF 167.6 mv ATTEN 10 dB

Example Lh’,:““ f \ \ / \
o - A
A zero span display of this video waveform will trigger / \ / \ /
for all LEVEL knob settings. 0 pspe [ \ / \ /
| |

\
\ \ \
) I / /
/ / ]
U U Vi

CENTER 236.323403 M-z SPAN @ Hz
RES BW 1 MHz VBW 1 MMz SWP S0 psec
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TRIGGER SWEEP AND TRIGGER

If the video signal lowers on the display, the LEVEL hp FET 2913V ATTEN 20 4B
INEAR
must be set towards the minus side. - _ ‘

SO psec

CENTER 236.323403 MHz SPAN 8 Hz
RES BW 1 MH2 VBW 1 MHz SWP 30 peec

If the level does not cause a trigger within 25 msec, the sweep is triggered anyway to ensure a display. Note that
this is true only for sweep times <10 msec.

86 Manual Operation

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

(2]
==
>
o
-t
m
X
s
o




INSTRUMENT STATE FULL SPAN INSTRUMENT PRESET

' Chapter 10

INSTRUMENT STATE

GENERAL DESCRIPTION

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.

(7777771 INSTRUMENTSTATE (T RN

ADRS (o] { ) sPAN

00000

J

_@m@jjl“

Instrument states that can be selected:

‘ FULL SPAN
A full 0 Hz to 1500 MHz span with coupled operation and all the functions set to known states and
values.

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

(o] @ Saves the complete set of current front panel function states and values for later recall. Registers 1
through 6 are available for storage.

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

(i) Calls for front panel control after the analyzer has been placed in a remote state by an HP-IB
controller.

FULL SPAN INSTRUMENT PRESET

provides a convenient starting point for making most measurements. It calls for a full 1500 MHz span,
coupled functions, and a 0 dBm reference level, to name a few. LINE power ON automatically calls for an

instrument preset.

The states that are set include all the functions and values of
‘ @ front panel functions,
and @ KEY FUNCTIONS,
and @ functions accessible only by the HP-IB.
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FULL SPAN INSTRUMENT PRESET INSTRUMENT STATE
Front Panel Preset

enables all the front panel functions designated by keys with white lettering. It saves a trace response in ‘
TRACE B, butnotin Aor C.

@ FUNCTIONS ACTIVATED WITH

To be precise:

SIGNAL INPUT: Input 2 selected 100 kHz—1.5 GHz L
FUNCTION: Start Frequency OHz .
Stop Frequency 1500 MHz
Reference Level 0dBm
DATA: Hold
COUPLED FUNCTION: Allsetto , which corresponds to the following values:
Resolution Bandwidth 3 MHz
Video Bandwidth 1 MHz
Sweep time 20 msec full scale
Attenuator 10 dB, coupled to maintain < — 10 dBm
at input mixer
Center Frequency Step Size 100 MHz entered in register
TRACE: A Clear-Write
B Blanked but information in memory
saved
A-B Oft
MARKER: off

|[|_j_T?]T::‘l;M TSTATE States are saved, including the current state. See below.

SCALE: Logarithmic, 10 dB/division ‘
REFERENCE LINE: Display line off 5.5 divisions up
Threshold off 1.0 divisions up
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INSTRUMENT STATE FULL SPAN O - 1.5 GHz

SWEEP: Continuous

TRIGGER: Free run

INSTR CHECK: An internal instrument check routine is run. If a failure is detected, one or both
INSTR CHECK LEDs remain lit.

KEY FUNCTION: Normal

FUNCTIONS: All functions are disabled. For example, all titling is erased after an instru-

ment preset. Chapter 11, KEY FUNCTIONS, discusses the implications of
activating instrument preset during FUNCTION use.
If the key is activated (shift light on), unshifts the key. This is equivalent to

pressing
HP-IB FUNCTIONS: “D1” Display size normal
“EM” Erase trace C memory
“03” Output format ASCII absolute
“PD” Pen down
“DA” Display address set to 3072

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

FULL SPAN 0 - 1.5 GHz

immediately sets the COUPLED FUNCTIONs , and to automatic, the start frequency to 0
Hz, and the stop frequency to 1500 MHz. The other front panel functions, KEY FUNCTIONS or HP-IB only
states, are not changed.

SAVING AND RECALLING INSTRUMENT STATES

3 (DATA keyboard entry) and (DATA keyboard entry) save and recall complete sets of user defined
front panel function values. The DATA entry from the keyboard names the register that stores the instrument state.

Six registers, @ through @ , can be saved and recalled. Only another () can erase a saved register. The
registers contain the last instrument states received, even with a loss of line power (power failure}. The registers are
maintained with an internal battery supply for about 30 days after a line power failure.

is a special recall function which recalls the instrument state prior to the /ast instrument preset or single
function value change, whichever has most recently occurred. It aids in recovering from inadvertent entries.

The current instrument state, if the POWER switch is turned to STANDBY (or if there is a short-term loss of ac line
power), can be recovered at POWER ON if f is activated previous to a power loss.

Some KEY FUNCTION values or states cannot be saved. Neither can information in the display memories,
such as a title or trace.
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SAVING AND RECALLING INSTRUMENT STATES INSTRUMENT STATE

The @ register is a buffer for instrument state transfer under remote operation. The and @ states are .

for calibration signal adjustments.
Example

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

hp REF_223.6 mv _ ATTEN 10.¢8
Keying in a specific state: LInEaR

=aojolole
()
LIN () SCALE

Then save with @ @ . |

CENTER (;gﬂ:ﬂu;x“‘. VBW 1 hHz SwP ?;Gmn‘:g: =
—— hﬂ REF dBm ATTEN 10 4B
Press @fis_s] . 10 B/ ‘
L n
START © Mz STOP 1588 M-z
RES BW 3 MMz VBN 1 MMz SWP 30 moec
hp REF 223.6 mv _ ATTEN 10 dB
And recall the last state with @ . Once the LiNeAR
state has been recalled, any function can be used for
more detailed measurements.
_BﬁglngL_aﬁG 1
Note that in this case, the state could also have been —
recalled with .
CENTER 88.000 MMz SPAN 200 kH2 -
RES BW 1 hHz VBW 1 kHz SWP 730 msec
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INSTRUMENT STATE LOCAL OPERATION

_ LOCAL OPERATION

‘ (=) enables front panel control after an HP-IB remote LISTEN command has been executed. An HP-IB local
lockout will disable until an HP-IB REN false command is executed, or the LINE power switch is set to
STANDBY then back to ON.

Indicates instrument has been addressed
through HP-IB.

Indicates instrument is in remote
operation.
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KEY FUNCTIONS GENERAL DESCRIPTION

Chapter 11
KEY FUNCTIONS

GENERAL DESCRIPTION

This chapter describes access and use of the KEY FUNCTIONS.

?_, KEY FUNCTION \

~ JJlL ;E\ R . —-‘::9:

P

|

I l&e
A

Shift functions supplement a front panel function or provide unique measurement capabilities. The functions
are not named on the front panel but are coded by the blue characters beside the keys. For example, the
frequency offset function is designated by the code yz On the front panel, the code y; is found in the FUNCTION
section: V

The shift functions are activated by pressing and then the front panel key with the appropriate blue code. A
complete summary of shift FUNCTIONS is on the facing page. There is an index to all shift functions at the end of
this chapter.

Example

Activate the shift function V (frequency offset) with:
Press shift light on

\Y
Press shift light off and offset function activated

The shift light can always be turned off with , which returns the front panel keys to their designated function.
(wwa!  does not disable the selected shift function (except for title).

DATA Entry

An active shift function value is read out 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 activated. The shift
function retains its last value until or the LINE power switch is set to STANDBY.

DATA entries to shift functions are made only from the number/units keyboard. The ENABLED light 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. See Chapter 12 of this manual for further information
about the terminator key.
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GENERAL DESCRIPTION

Amplitude

Amplitude offset
Units:  dBm

dBmV

dBuV

voltage
Extended reference level

range

Negative entry
Preamp gain, input 1
Preamp gain, input 2

Diagnostics
Count pilot IF at marker
Count signal IF at marker
Count VTO at marker
Disable step gain
Frequency diagnostic on
Inhibit phase lock flags
Manual DACS control
Measure sweeptime
Second LO auto
Second LO shift down
Second LO shift up

Display correction data

Instrument State
Save registers locked
Save registers unlocked

COwW>PN

—

VA

SCHUOTMe—< WA ZOR

FUNCTION SUMMARY

Display
Annotation blanked
Annotation on
Display correction data
CRT beam off
CRT beam on
Graticule blanked
Graticule on
Title

Error Correction
Execute routine
Use correction data
Do not use correction data
Display correction data

Frequency
Counter resolution
Frequency offset
Negative entry

General
HP-IB Service request
Enter HP-IB address
Power on in last state
Display Address
Display Write
Max mixer input level

£ XS Mms 3 o £T 0

P <l

r
P
f
z
|

KEY FUNCTIONS

Counter resolution

Continue sweep from
marker

Enter A = span

Noise level on

Noise level off

Stop single sweep at marker

A

Marker

c~Z0 ~

Trace
+B—>A

(@]

Detection:

normal
positive peak
negative peak
sampling

© OCcw

Trace C:

Video averaging on
Video averaging off

(= ) Without 25 msec
(weeo ] Without 25 msec

blank trace C
B=C
B—>C

view trace C

T O — = =

Trigger-Zero Span
triggering

triggering

Amplitude in dBm
Amplitude in dBmV
Amplitude in dBuV
Amplitude in voltage
Title

Measure sweep time
Video averaging on
Video averaging off

—TOTMMUOm>

range
Manual DACS control
Count pilot IF at marker
Noise level off

Noise level on

Count VTO at marker
Enter A = span

Set HP-IB address
Count signal IF at marker
Frequency diagnostic on
Second LO auto
Second LO shift down

SNV XOUOZZ T X~

Extended reference level

Second LO shift up
Frequency offset
Execute error correction
routine

Use correction data

Do not use correction data
Amplitude offset
Normal detection
Positive peak detection
A+B—A

Negative peak detection
Sample detection
Power on in last state
CRT beam off

CRT beam on

B=2C

View trace C

Blank trace C

B—C

Graticule blanked
Graticule on

583 —X— = J0Q -0 00 ow N~ X E<c

ALPHABETICAL KEY CODE SUMMARY

X £ < +=.0TO

<

N

« — VA~~~

Annotation blanked

Annotation on

Disable step gain

HP-IB service request

Continue sweep from marker

Stop single sweep at marker

Inhibit phase lock flags

Display correction data

(= Jwithout 25 msec
triggering

without 25 msec
triggering

Display address

Negative entry

Counter resolution

Save registers locked

Save registers, unlocked

Preamp gain, input 1

Preamp gain, input 2

Display write

Max mixer input level
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() KEY FUNCTIONS -z

_ NEGATIVE DATA KEYBOARD ENTRY

‘ Entering negative data from the DATA keyboard requires the use of a negative symbol prefix on the number entry.
Negative entry: -

For example, to enter a negative 100 MHz offset frequency:

\%
Press to activate frequency offset
Press @ @ @l to enter a negative frequency.

Not all values can be entered with a negative prefix. For example, a negative entry to a voltage reference level
enters the positive value.

Negative entries in dB can be made with the —dBm units key or the negative prefix with the +dBm units key. If
both negative prefix and are used, the value is entered as positive.

FREQUENCY AND AMPLITUDE OFFSET

The CRT display amplitude and frequency read\c/)ut can be offset. Entering an offset does not affect the trace.

Frequency offset: (DATA keyboard entry)
Z

Amplitude offset: (DATA keyboard 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

To eliminate an offset, activate the offset and enter zero. also sets the offsets to zero. Offsets are stored with
the (s« ] functions for recall with . When an offset is entered, its value is displayed on the CRT.

hﬁ REF -13.2 ¢Bm _ATTEN 10 dB

10 48/

OFFSET
-15.2
a8

(FREQ FSET
27. MHz

START 27 WMHz imT 27.000800 NHII STOP 13527 MMz
RES BW 3 MHz SWP 30 meec

DATA entry from the keyboard can be in Hz, kHz, MHz, or GHz for frequency offset and in dB, —dB, mV, or
uV for amplitude offset. The amplitude offset readout is always in dB. An amplitude offset entry in voltage is
converted to dB offset.
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Z\V -, KEY FUNCTIONS

The offset range for frequency is —99.999999990 GHz to +99.999999999 GHz in 1 Hz steps. The amplitude
offset range is greater than +100 dB in 0.1 dB steps. Least significant digits are rounded for frequency offset
entries and dropped for amplitude offset entries.

Example
An 102.6 MHz up converter with 12.7 dB attenuation is placed between a signal source and the spectrum

analyzer. The offsets can be set so that the CRT display shows the trace referenced to the signal as input to the
converter.

hp REF_12.7 dBm ATTEN 10 dB
Amplitude offset is entered as a positive value to com- 10 8 :
pensate {offset) the loss of the converter. J—

12.7
a8

Z
Press (=] ()] e

Note that the original REF LEVEL of 0 dBm is now
changed to 12.7 dBm also.

|
I
L]

|
W#U v\ '

CENTER 172.600 MHx SPAN 10C kHx
RES BW 1 kHz VBN 1 kMHz SWP 300 meec
. . . hp REF‘lz.7 dBm ATTEN 12 ¢B
Frequency offset is entered as a negative value since 10 <8
the input frequency to the converter is lower than the
output. o

—10p.60P0RR | MHz

Press[E:]
=) i
e E I

CENTER 70.000 M-z OFFSET-—102.620000 M-z SPAN 102 kM2
RES DW 1 kHz VBW 1 kHz SWP 300 meec

INPUT MIXER LEVEL

As the reference level is changed, the coupled input attenuator is changed to 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.) This input mixer level can be changed in 10 dB steps by pressing

(DATA keyboard entry)

An input mixer level of —50 dBm ensures that the analyzer has best dynamic raﬁge, as long as the input signal’s
total power level is below the analyzer’s reference level. Also see Appendix D.

Instrument preset resets the input mixer level to — 10 dBm.
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KEY FUNCTIONS (»]A B,C,D,I

.  PREAMPLIFIER GAIN

Similar to the amplitude offset functions, the preamplifier 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 represent the power levels at the input of the preamplifier. Each signal input can be offset by different
amounts.

Preampagain,input 1: < (DATAkeyboard entry)
The < key is beside Input 1, and the
Preamp gain, input 2: > (DATA keyboard entry) > key is beside the Input 2.

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

AMPLITUDE UNITS SELECTION

Shift key codes A through D each select a particular amplitude unit for the reference level scale, marker, display
line, and threshold readouts. An amplitude units change does not affect the absolute power level calibration.

SHIFT KEY AMPLITUDE
FUNCTION UNITS

A or dBm

B dBmV

C dBuV

‘ D : voltage

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

EXTEND REFERENCE LEVEL RANGE

Normally the reference level can be set from —89.9 dBm to +30.0 dBm in coupled operation. The limits of the
range can be extended to a maximum of —139.9 dBm and +60.0 dBm.

I
Press :

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

Minimum reference level

Scal Resolution with extended reference level

cale Bandwidth

10 dB attenuation 0 dB attenuation

log <1kHz —129.9dBm —-139.9dBm

log >3 kHz —109.9 dBm —119.9dBm
linear <1kHz —109.9dBm —-119.9dBm
linear >3 kHz —89.9dBm —99.9dBm

When the reference level is set at a minimum, the level may change if either scale or resolution bandwidth is
changed. The extended range is disabled with instrument preset.
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=,u,t (1) KEY FUNCTIONS
COUNTER RESOLUTION

When (8] is activated, the frequency of the signal marked by the active marker is counted. For more details, see ‘
MARKER , Chapter 6. In this mode, the resolution of the count is the same as the center frequency readout.
To increase the resolution, =

press (DATA keyboard entry)

For spans <2 MHg, the data entry sets the least frequency 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

1Hz 100.000000 MHz

Counter resolution can be set between 1 Hz and 100 kHz. The resolution of the counter frequency will remain
fixed until changed with a counter resolution data entry or until is used. The counter resolution cannot be

stored with (s ] .

Values entered other than decade numbers, such as 25 Hz and 326 kHz, will 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.

MARKER SWEEPS

When a marker is displayed, the sweep can be made to stop at the active marker and to continue from the active .
marker. The front panel continuous sweep function is suspended, but the sweep trigger and data conditions must
still be met. See Chapter 9, SWEEP AND TRIGGER.

Stop Sweep at Marker, TALK after Marker

To stop the sweep at the marker,

press MARKER and
press EW'_J u.
A marker must be activated to enter this sweep function.

Each time a sweep is triggered, it stops 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,

press MARKER or .

In remote operation, the analyzer will not TALK until the trace sweep stops at the marker. TALK is suspended by
keeping 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 Uy @f./ ‘j‘?‘

. A ‘.
press D ;:fﬁe,/\g\ ) g, e ‘

ca(

4

Each time t is pressed, the sweep will start at the active marker, continue through a full sweep back to the
same marker, and stop.
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KEY FUNCTIONS m,n,0,p,d, h,w, v

GRATICULE AND ANNOTATION ON/OFF

The graticule and character readouts can be selectively blanked with key functions. This is valuable when alternative

graphics are drawn on the CRT through the HP-IB.

Graticule

Blank: press m
On: press n

Blank: press o
On: press (s p

Annotation

Display with annotation (characters) and graticule
blanked.

Display blanking does not affect HP-IB input/output of instrument function values or trace information.

CRT BEAM ON/OFF

The CRT beam power supply can be turned off to avoid unnecessary wear on the CRT if the analyzer is operated

unattended. Reducing intensity or blanking the trace does not reduce wear.

Beam off: press g
Beamon: press h

CRT beam power does not affect HP-IB input/output of instrument function values or trace information.
DISPLAY CORRECTION DATA AND SPECIAL MESSAGES

The correction data generated from the error correction routine can be displayed.

Display correction data: press w (lower case)
Do not display correction data: press

The readout is detailed in this chapter under ERROR CORRECTION ROUTINE.

The instrument operating special messages can be displayed by disrupting the analyzer’s operation.

Display warning messages: press v (by inhibiting phase lock flag)
Do not display special messages: press

h REF .03 dBm ATTEN 10 dB
n -.0%
10 dB/ | .26 -14 {Hz
.38 =12 [He
.44 d§ -12 [Hx
.44 d =11 |Hz
.44 dl 32 Wz
B I Fe
.69 d§ 400 (Hz
.90 d§ 3.7430 kHz
Eed =16 {U0U %I
.30 d§ -15{500 kHx
.42 dB  ~5.000 ki
o ap Lo
«.57 ¢B
.09 dp
~.13 48
-.63 ¢8
.36
.30 4§
-.72 $B,
=28
oRR -.64 8
c b -.20 §8
- Il 3
o0 48
~.02 #B
~.14
=34 F
START G Hz STOP 1500 MHz
RES BW 3 MHz vBW 1 MHz SWP 20 msac

BOTH CORRECTION DATA AND SPECIAL MESSAGES DISPLAYED
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E.caeb,d KEY FUNCTIONS
TITLE

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

Activate title: () E (shift light on)

Enter text abcdefghijklmnopqrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
/#&=(),><
0123456789. [space]

To end a title: press (shift light off)

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

recalled with .

To erase a title without changing the instrument state, end the title function if still active, then

press smn] E

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 both Trace A and Trace Bin (v ] : '
press (=] c.

When executed, is turned off and the amplitude in trace B is added to the amplitude in trace A (in display
units). The result is then written into trace A.

Additional A + B = A executions will each add another trace B response to the cumulative trace A.

TRACE DETECTION MODES

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

Mode Access Use

normal or a ® Most measurements

® Noise Level measurements
® Zero frequency span waveforms for sweep times

sam Ie SHIFT e
P =20 msec
® Video averaging

positive peak b .

® Diagnostic aids for servicing
negative peak d
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Positive
> Peak
Detection *
Negative Track A/D CRT
VIDEO >_0_, O <+« O——
Peak and Converter Memory Displa
Signal Detection Hold Py
> Sample

During a sweep, only a specified amount of time is available for writing data into each of the 1001 trace memory
addresses. 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 alternate trace memory addresses. This
technique allows a graphic presentation of noise on the CRT display.

Normal Mode

In normal mode, a detection algorithm selectively chooses between the positive and negative peak values to be
displayed. The choice is made dependent upon the type of VIDEO signal present.

Data from the positive peak detector (signal maximums) will always be displayed in the odd addresses 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 addressed memory will also contain positive peak detection data if the signal during that
time period is monotonic. Negative peak detector data (VIDEO 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 preset.

Sample Mode

In the sample mode, the instantaneous signal value of the final analog-to-digital conversion for the time period is
placed in memory. (As sweep time increases, many analog-to-digital 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.
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Readout

Here, the same signal response is displayed with each trace detection mode.

/,F REF .0 dBm ATTEN 10 dB /,F REF .0 dBm ATTEN 10 4B
10 dB/ 10 4B/
= SAMPLE
A A
I N
A 1]
nl n 1
el 1
1
START 32 Mz STOP 232 MHz START 32 MHz STOP 232 MMz
RES BW 3 MHz VBW 1 MHz SWP 30 mesec RES BW 3 MHz VBW 1 MHz SWP 30 msec
NORMAL SAMPLE
hF REF .0 dBm ATTEN 102 dB _ hF REF .0 dB8m ATTEN 10 dB
1@ 4B/ 10 4B/
POS PK NEG PK
A A
l\ I ‘
A N \
IR 1 _
1 ’!
W STV XY T ey e ] \
ittty
STOP 232 M-z START GZEMS«M 3 Wiz VBN 1 Mz e :;a:‘.f:z M-z

START 32 MMz
RES BW 3 MMz VBW 1 MHz SWP 30 msec

POSITIVE PEAK NEGATIVE PEAK

TRACEC

A third trace memory is available for the storage and display of trace information. Only the storage modes (view

and blank) can be used.

View C: j
Blank C: k

These are analogous to the TRACE A and B modes discussed in Chapter 5.

Trace C cannot be written into directly from the analyzer except when video averaging is used. . I

Trace information from B can be transferred to C. To transfer from TRACE B to TRACE C, use
B~C:
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KEY FUNCTIONS
The sweep will be suspended, the trace in memory B will be read and written into trace C from left to right in about

20 msec. Trace C is viewed. Sweeping will then resume from where it was suspended. The trace information in B

' is not changed.

To exchange traces B and C,

B=C: i
The trace information in B and C is interchanged point for point from left to right in about 20 msec. If trace B was
not displayed, it remains undisplayed. If trace C was not displayed, it remains undisplayed.

To store TRACE A into trace C, the trace A data must first be transferred into trace B:
press (=] [=]) | (which also erases last trace C)
or press i (which also saves last trace C in B)

Example

Comparisons of up to three different signal traces can be made simultaneously using traces A, B, and C. In this
example, the modulation level of a signal will be changed for each trace. To start, clear the display with A,

B, and (=] k.

The signal with the desired level of modulation will be

stored in trace C:

‘ Press B and allow one sweep.
. [

ATTEN 10 dB

hp REE_-13.1 ¢Bm
10 ¢B/ /

) . . /
Press | which writes the trace from B into C. : { !
AL
[ 1) \ ]
7 1

. ';tl / \ 1’ \ [ \\ i

4 2 2d A Ll ‘_"4 ‘
I L {4 q B vE B G
il YW ¥
¥ - ' T

START 143.6432 MMz STOP 143.6932 MHz
RES BW 1 kHz VBW 1 hHz SWP 300 msec
. hF REF -13.1 dBm ATTEN 10 dB
Change the modulation level, allow one sweep, and 1o e
store in B with (] B.
7
1\
i IR
o TN T
AT G |
START 143.6432 MHz STOP 143.6832 MHy
RES BW 1 hHz VBW 1 kHz SWP 300 maec
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hp REF_-13.1 dBm  ATTEN 10
Change the modulation level again and store in A, 10 e |

press (wm) A, allow one sweep, and press (v« ] A.
The three traces are differentiated by intensity.

[LAS

START 143.6432 MHz STOP 143.6932 MHz
RES BW 1 kHz VBW 1 hHz SWI? 300 msec

VIDEO AVERAGING

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 8, 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 vidéo averaging (and sample detection mode),
press (=) (DATA keyboard entry)

H
To disable video averaging, press

CAUTION

Video averaging may result in an uncalibrated amplitude display when

frequency span
Resolution Bandwidth > 1000

Readout in the active function display is “VID AVG 100.” The number represents 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 to 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 band-
width.

During video averaging, the current sample being taken is read out 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 frequency scaling of the display while smoothing the noise response. For example, when a 100
Hz video bandwidth is used with a 200 kHz frequency span, the sweep time is 2 seconds. With this sweep time
almost a full sweep has to pass before any center frequency change can be seen on the trace. 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 seconds. (Any change to control settings such as CENTER FRE-
QUENCY, FREQUENCY SPAN, etc., will cause the video averaging process to be restarted.)
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KEY FUNCTIONS G
Example
To display very low level signal responses, very narrow resolution and video bandwidths are required. The accom-

panying increase in sweep time can make measurements cumbersome. Video averaging allows the display of low
level signals without the long sweep time.

h,” REF —-13.1 dBm ATTEN 10 d8
Viewing a low level signal with a video bandwidth of 1 10 a8
Hz requires a 150 second sweep.
VIDED Bl
1 Hg
START 143.6432 MHz STOP 143.6932 MMz
RES BW 1 kH2 VBW 1 Hz SWP 150 sec
hp REE ,.1 dBm  ATTEN 10 4B
Disable the narrow resolution and video filters by 10 dBs
_pressing the key (aboxéa ) and start video sawe [0
averaging by pressing .
YID| AYG
100
Now the low level signals begin to show quickly.
Changes to the frequency range or amplitude scale vio aveF
will restart the sampling to show the signals quickly, “@
without having to wait 150 seconds. In fact, the video
averaging shown took 42 x 300 msec = 12.6 sec,
plus the internal computation time, 42 x 100 msec =
4.2 sec, for a total of 16.8 sec. RRH R R
START 143.6432 MHx STOP 143.6932 MMz

RES BW 1 kHz VBW 1 kHz SWP 300 meec

Video Averaging Algorithm

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

— 1
XY(-1) +:yn

where y;, latest average amplitude value in display units
n current sample number

Yn — 1 last average amplitude in trace memory (TRACE A or B)
Yn new amplitude entry from analyzer (Trace C)

The new amplitude value, vy, is weighted more heavily by the last average amplitude y,, 1 than the new
amplitude entry, y,,.
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When n equals the limit set (e.g. 100, the preset limit), the last average amplitude is gradually replaced with new
data. Thus, the average will follow a slowly changing signal response, particularly if the sample limit is small.

Trace C

Video averaging requires the use of trace memory C. When video averaging is activated, the input signal response
is written into trace C, the averaging 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 k

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

Press [(sw) @

If either trace A or Bis in a write trace mode, the analyzer response will also be written into trace C.

EXTERNAL AND VIDEO TRIGGER

The front panel and trigger modes automatically keep the display refreshed in zero frequency spans for
sweep times less than 20 msec. To eliminate the automatic refresh feature:

X
For external triggering, press

)
For video triggering, press
LOCKING SAVE REGISTERS

After saving instrument states in one or more of the six registers, 1 through 6, the registers can be secured from
being written over and destroyed. The recall function is not affected.

(
Lock: @] @
)
Unlocked: or

When locked, an attempt to () will write “SAVE LOCKED” on the CRT and no DATA entry can be made.
ERROR CORRECTION ROUTINE

A built-in analyzer routine measures and records the amplitude and frequency error factors due to a number of
parameters, then corrects the display for them. The routine takes about 114~ minutes to run. When complete,
instrument preset will be called and the correction factors applied.

Connect CAL OUT to SIGNAL INPUT 2.

Execute the routine: W

Use correction factors: X

Do not use correction factors: Y

Display correction factors: w

If “ADJUST FREQ ZERO” appears on the CRT, manual calibration adjustment is necessary before the routine can
be successfully run. See GENERAL INFORMATION 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.
If the battery supply should be exhausted, all the values will be set to zero.
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Indicates that the routine has been run and the display

is corrected.

()X z

hp REE .0 dom ATTEN 10 dB
10 4B/
IA\
coRR'D \ )
CENTER 144.1 WAz SPAN 10.0 Mz
RES BW 100 WMz VEBW 30 hHz SWP 30 mess

Correction can be turned on or off using X and (=] Z after the routine has been successfully completed.

For more information on accuracy, see the HP 8568B 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 = 10 Hz Both

3 30 Hz

q 100 Hz Amplitude (dB)
5 300 Hz

6 1kHz and

7 3 kHz

8 10 kHz Frequency (Hz)
9 30 kHz

10 100 kHz

11 300 kHz

12 1 MHz

13 3 MHz

14 LOG and LIN scale, BW =100 kHz

15 2nd local oscillator frequency shift

16 30 dB gain

17 20 dBgain } LIN operation only

18 10 dB gain

19 50 dB step gain errors
20 40dB
21 30dB
gg %8 gg Amplitude
24 0dB

25 -10dB

26 -20dB *

27 offset error 2 dB/ LOG
28 offset error 5 dB/ LOG

29 offset error 10dB/ LOG
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FUNCTION Index .

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

DISABLE

CODE CODE PAGE CRT beam off g 99
GENERAL ORKEY SRT beam on ‘ h 99
) isplay correction data w 99
Display Address (DATA) z ’ Frequency diagnostic on R .
Display Write (DATA) | ’ Graticule blanked m 99
HP-IB service request r * Graticule on n 99
HP-IB address (DATA) P * Title E 100
Power on in last state f 89
Max. mixer input level , 96 TRACE
A+B—>A c 100
FREQUENCY AND AMPLITUDE Detection Modes:
Amplitude offset Y 95 normal a 100
Amplitude units selection positive peak b 100
dBm A 97 negative peak d 100
dBmV B 97 sample e 100
dBuV C 97 Trace C
voltage D 97 blank C k 102
Extended reference level | 97 B=C i 103
range (DATA) B—C _ ! 102
Frequency offset (DATA) \Y) 95 view C j 102
Input mixer level , 96 Video averaging on G 104
gegative 9{111'31 (DATIA)DATA - g? Video averaging off H 104 :
e g P 2 DATa) S o7 TRIGGER, ZERO SPAN, SWEEP <20 msec ®
MARKER (=) without 25 msec trigger X pl 106
Count - o8 without 25 msec trigger v 106
ounter resoiution = =
Continue sweep from t MARKER 98 INSTRUMENT STATE
marker ore Save Registers locked ( 106
Enter A = Span O 57 Save Registers unlocked ) 106
Noise Level on M 63 ;
Noise Lovel off L 63 ERROR CORRECTION
Stop single sweep at marker, u MARKER 98 Execute Routine W 106
TALK after marker Use data (display corrected) X 106
DISPLAY Do not use data (display Y 106
not corrected)
Annotation blanked o 99 Display correction data w 106
Annotation on p 99 on CRT
DIAGNOSTIC AIDS
To aid in servicing the spectrum analyzer, there are a are listed here. Their operation and use are covered in
number of diagnostic shift functions. These functions the HP 8568B Service Manual.
CODE CODE CODE
Count pilot IF at marker K Inhibit phase lock flags v Second LO auto S
Count signal IF at marker Disable step gain Second LO shift down T

Q q
Count VTO at marker N  Manual DACS control Jd  Second LO shift up
Frequency diagnostic on R  Scan time measure F

@
* See Section Il of this manual.
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USER DEFINED KEYS ENTERING A COMMAND STRING

‘ Chapter 12

USER DEFINED KEYS

GENERAL DESCRIPTION

This chapter describes the procedure for defining a numeric key(s) to allow the storage and execution of command

strings. The procedure for remote storage and execution of command strings is contained in Section II of this
manual.

ENTERING A COMMAND STRING

The title mode must be activated to enter a command string. When the title mode is activated, the front panel blue
characters, numeric keys, decimal, backspace, and space can be entered onto the top line starting at the upper left
corner of the display. The full width of the display can be used (58 characters total).

Activate title: E (shift light on)
Enter command string: CF20MZSP2MZST50MS (up to 58 characters)
i e
‘ center frequency = 20 MHz scan time = 50 msec
: frequency span = 2 MHz
To end a command string: (shift light off)
KEY DEFINITION

After a command string is entered into the title block, it is stored under a defined numeric key(s):

Press: (shift light on)
Select any numeric key(s) -
(0 —999): 10 (shift light off)

Terminate by pressing:

NOTE

The key must be pressed to terminate the key definition procedure. If it is not, the
. command string will not be stored under the numeric key(s).
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EXECUTING A SOFT KEY

After a command string is stored under a numeric key(s), it can be executed.

Press: (shift light on)
Enter defined numeric
key(s): 10 (shift light off)

Terminate by pressing:

NOTE

The key must be pressed to terminate this execution procedure. If it is not, the
command string will not be executed.
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PLOTTER OUTPUT EXECUTING PLOTTER OUTPUT

‘ Chapter 13

PLOTTER OUTPUT

GENERAL DESCRIPTION

This chapter describes the procedure for executing the PLOTTER OUTPUT function, and provides information
for preventing problems that may arise while attempting to execute it.

EXECUTING PLOTTER OUTPUT

Connect an HP plotter via HP-IB to the spectrum analyzer:

CoooD oue
40400 Jee

‘onooo caw 00
. .

Set the HP-IB address on the plotter to address 5:

16 8 4 2 1

JHHEREF
Al gl

4+1=5
[ —
ADDRESS

If the address switch on the plotter cannot be located, refer to the plotter’s operation manual.
LOWER
LEFT

Press the lower left recorder key to execute the PLOTTER OUTPUT function.

The function plots everything that is displayed on the CRT. If desired, traces A, B, and C, the annotation and the
graticule can be individually blanked from the CRT using front-panel functions (refer to Chapters 5 and 11).
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You can also blank the HP logo from the display. To do this from a computer, execute:

OUTPUT 718; “DA R174; DW 38;32;”

Or, to execute it from the front panel, press:

LOWER

@@@@

UPPER

=¥ jololslojole

PLOTTER PENS

Traces A, B, and C, and the annotation and graticule are individually plotted with four different pens, provided
there are four pen locations in the plotter. Pens 1, 2, and 4 plot traces A, B, and C, respectively, and pen 3 plots
the annotation and graticule. For a two-pen plotter, pens 1 and 2 take the place of pens 3 and 4, respectively.

NOTE

There are certain types of equipment that prevent the PLOTTER OUTPUT function
from being executed correctly. They are discussed in the next two sections.

CONTROLLER

The analyzer should not be connected via HP-IB to an active controller while attempting to execute the PLOTTER
OUTPUT function from the front panel. This is because the analyzer will abort any attempts to execute the
function from the front panel when an active controller is on the bus.

PLOTTER

The 7245A/B, 7240A, 9872C, and 7550 Graphics Plotters work readily for executing the PLOTTER OUTPUT
function. However, the HP 7570A, 7585, 7470A, and 7475A plotters require special operating instructions. The

HP 7570 and 7585 plotters work only in EMULATE MODE. For more information on EMULATE MODE, refer to .
the plotter’s operating manual. On the HP 7470A plotter, set the US/A4 rocker switch to the US position. For the =

HP 7475 plotter, the US/MET and A4/A3 rocker switches must be set to the US and A4 positions.
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