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SYMBOLS

In This Manual

W This symbol indicates where applicable cautionary or other information is to be found.

As Marked on Equipment
% DANGER — High voltage.

@ Protective ground (earth) terminal.

D ATTENTION — refer to manual.

Power Source

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

Grounding the Product

This product is grounded through the grounding conductor of the power cord. To avoid electrical shock, plug the power cord
into a properly wired receptacle betore connecting to the product input or output terminals. A protective ground connection by
way of the grounding conductor in the power cord is essential for safe operation.
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2-6

oft screen. To ensure that the signal is changing
amplitude every sweep, decrease the sweep rate
so each sweep can be analyzed; or, if the instru-
ment has digital storage, activate SAVE A, VIEW
B.

When the true signal is centered under the dot
marker after degauss. the FREQUENCY readout is
the signal frequency (within specification). Degauss
by pressing DEGAUSS at a FREQ SPAN/DIV set-
ting of 1 MHz or 2 MHz.

PHASELOCK (Option D3). The 1st LO is locked to
a stable internal reference and the 2nd LO swept to
reduce residual FM in narrow spans; the button
fights when phase lock is active. in narrow spans,
phase lock can be turned off or back on by press-
ing the button. Spans for which the microcomputer
automatically selects phase lock are:

Band Span/Div

_me_ 3 50 kHz and below
4 ) 100 kHz and below
5 and above 200 kHz and below

Operation—492/492P Operators Handbook

AUTO RESOLUTION. This is a push button that
activates automatic bandwidth selection for the se-
lected FREQ SPAN/DIV, TIME/DIV, and VIDEQO
FILTER. An internal microcomputer selects band-
width to maintain a calibrated display. When the
TIME/DIV is in AUTO mode, resolution bandwidth
becomes a function of the FREQ SPAN/DIV
selection.

FREQUENCY SPAN/DIV. This is a continuous
detented control that selects frequency span/div.
Span/div is indicated by the crt readout. Range of
the span/div selection depends on the frequency
band and options. Table 2-1 lists the range for the
various bands and options. Selection is a 5-10-20
sequence pius MAX span and 0 Hz span positions.

When MAX span is selected, the span displays the
full band. Sweep beyond the band is clamped to
the baseline. A dot marker near the top of the
screen indicates the position on the span of the crt
frequency readout. This dot and frequency point
will be center screen when the FREQ SPAN/DIV is
reduced below MAX span position. When zero
span is selected, Time/Div is read out instead of
Span/Div.

RLCY NOV 1981
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LIN—Selects a linear display between zero volts
(bottom graticule line) and the reference level (top
graticule line) scaled in volts/division. See REFER-
ENCE LEVEL.

PULSE STRETCHER-—-Increases the fall time of
pulse signais so very narrow pulses in a line spec-
trum display can be seen. The effect is most appar-
ent for discrete signals analyzed at resolution
bandwidths that are narrow compared to the span;
PULSE STRETCHER may be necessary for digital
storage of such signals, especially if they are
averaged.

VIDEO FILTER. One of two (NARROW and WIDE)
filters can be activated to reduce the video
bandwidth and reduce high-frequency components
for display noise averaging. The NARROW filter is
approximately 1/300th of the selected resolution
bandwidth: the WIDE filter is approximately 1/30th
the bandwidth. Activating either filter cancels or de-
activates the other filter. Press the push button to
switch the filters off.

DIGITAL STORAGE (Option 02). Five push but-
tons and one control operate the digital storage
functions. With none of the push buttons activated,
the 492/492P display is not stored.

VIEW A, VIEW B-—When either or both of these
push buttons are seiected, the push button illumi-

nates and the contents of memory A and/or mem-
ory B are displayed. With SAVE A mode off, all
memory tocations are displayed and updated con-
tinuously. Data in A memory are interlaced with
data from B memory.

SAVE A—When activated, this mode holds data in
A memory and inhibits further updating. With
SAVE A and VIEW A active, data in A memory are
displayed but not updated, serving as a reference
to compare contents of B memory.

B—SAVE A—When activated, the differential
(arithmetic difference) of data in B memory and the
saved data in A memory is displayed. SAVE A
mode is activated and SAVE A button illuminated.
The zero difference point is nominally set at the
middle graticule line with positive differences dis-
played above this line and negative differences be-
low. (The zero difference position on screen is
internally switch selectable.}

MAX HOLD-—When activated, the digital storage
memory retains the maximum signal amplitude at
each memory location. This permits visual monitor-
ing of signal frequency and amplitude at each
memory location over an indefinite period of time.
This feature is used to measure drift, stability, and
record peak amplitudes.

Operation—492/492P Operators Handbook REV NOV 1981
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@ MIN NOISE/MIN DISTORTION. One of two algo-
rithms is selected to controt attenuator and IF gain.
MIN NOISE (button illuminated) reduces the noise

If MIN NOISE is activated and RF ATTEN is 60 dB,
the 30 dBm rating could be exceeded. If the input
signal fevel is increased for a full -screen dispfay, the

®)
@)

level by reducing attenuation 10 dB and reducing
IF gain 10 dB. MIN DISTORTION reduces IM dis-
tortion due to input mixer overload. To observe any
change, the RF ATTEN displayed by the crt
readout must be 10 dB higher than that set by the
MIN RF ATTEN selector.

In MIN DISTORTION made (button not illuminated)
distortion 1s minimum.

POWER. Pull-type switch that switches the main
power supply on.

9 RF INPUT. A 50 ¢ ccaxial input connector
for signals 21 GHz or below. The maximum, non-
destructive input signal level to the input mixer is
+13 dBm or 30 mW. Signals above --18dBm
may cause signal compression.

J‘\ N e N g A T

N CAUTION N
4

QI NP S S AV S A

The maximum rating of the RF attenuator is
+30dBm (1 W average., 75 W peak, pulse width
= 1 S, with a duty cycle that does not exceed 0.001).
Burn-out occurs above 1 W.

2-10

Operation—492/492P Operators Handbook

mnput level will be +40 dBm. Reduce high-level signals
with external attenuators. Use external attenuators
and the MIN RF ATTEN to reduce the fevel into the
1st mixer to -18dBm or fess. Input voltage to the
mput mixer must not contam any de component. Refer
to Signal Application in General Operating Instruc-

tions, Section 3.

e POSITION «» %

. These controls position the
display on the horizomal and vertical axes.

@ CAL OUT (Catibrator output). The source of a cali-

brated —20dBm (+ 03 dB) 100 MHz (+ 1.7 kHz)
signal, and a comb of frequency markers 100 MHz
apart. The calibrated 100 MHz marker is used as a
reference for caibrating reference level and log
scale. The comb of 100 MHz markers is used to
check span and frequency readout accuracy.

@ OUTPUT 1st and 2nd LO. These connectors pro-

&)

vide access to the output of the respective local
oscillators, The connectors must be terminated
into 50 ¢ when they are not connected to some
external device.

EXT MIXER. When the EXT MIXER button is acti-
vated, bias is provided out the EXT MIXER port for

REV FEB 1984
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@ GPIB Connector—(492P Oniy). This interfaces
the 492P with a GPIB bus. Connect the GPIB cable
after the instrument is switched on to avoid inter-
ference on the bus.

e GPiB Address—(492P Only). These switches set
the primary GPIB address of the 492P and select
the TALK or LISTEN operating mode. Address 31
(11111) logicailly disconnects the 492P from the
hus; address 0 (00000} is reserved for 4050-Senes
controllers.

492P Controls and Connectors

Refer to GPIB Controls, Indicators and Connectors in
General Operating Information, Section 3 for more detailed
information.

FIRMWARE VERSION AND ERROR
MESSAGE READOUT

Firmware Version

During initial turn-on or power-up cycle, the firmware ver-
sion in the instrument will fiash on screen for approximately
two seconds. The Replaceable Electrical Parts list in the
492/492P Service manual, Vol. 2 lists the ROMs used for
each version.

2-14 Operation—492/492P Operators Handbook

Fig. 2-3. Crt readout for power-up state.

Error Message Readout

The 492/492P features error message readout. These
messages {numbers) flash on screen when the address and
data from the microcomputer fails to complete an operation-
al routine. These error numbers and their meaning are as
follows:

REV MAR 1985
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Fig. 2-4. Typical display of calibrator markers in MAX SPAN
position.

c. Set MIN RF ATTEN to 0 dB and the PEAK/AVERAGE
control fully counterclockwise. Set the TIME/DIV to AUTO,
the REF LEVEL to - 20 dBm, and adjust the INTENSITY for
a display with the desired brightness. Note that the RF
ATTEN readout is now 10 dB.

2-16 Operation—492/492P Operators Handbook

d. In the MAX frequency span mode, a dot marker in the
upper portion of the screen indicates the location on the
display to which the 492/492P center frequency is tuned.
With a frequency readout of 0.0 MHz, it will be in the upper
left portion of the screen. Adjust the center FREQUENCY
control and note the dot marker move across the dispiay.

e. Note the comb of 100 MHz markers at the left side of
the display (see Fig. 2-4). Tune the dot marker to a position
above the first 100 MHz marker.

f. Change the FREQ SPAN/DIV to 100 MHz. Note that
the dot marker is now centered horizontally and the
100 MHz signal is at or near center screen.

g. Position the dot marker to the graticule centerline with
the horizontal ( 4» ) POSITION control. Adjusi the center
FREQUENCY control to tune the signal over the dot marker.

h. Press the 2 dB/DIV Vertical Display button; then posi-
tion the baseline of the disptay to the bottom graticule line

with the vertical ( o } POSITION control.

REV FEB 1984
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As the analyzer sweep rate is increased, a critical rate is
reached where both sensitivity and resolution are degraded.
Therefore, sweep time for a calibrated dispiay is dependent
on resolution bandwidth and the frequency span.

In spans other than MAX SPAN, frequency span is sym-
metrical about the center frequency. In MAX SPAN the dis-
play represents the full frequency range of the selected
band. A frequency dot above the display indicates the loca-
tion on the spectrum of the FREQUENCY readout. The fre-
quency span used depends on the application. Wide spans
are normally used to monitor a frequency spectrum for
spurious signals, check harmonic content, etc. Narrow
spans are used to identify the characteristics around a par-
ticutar signal, such as modulation side bands, bandwidth,
power line related distortion, etc. When wide spans are
used, sweep rate on non-store displays is usually increased
to eliminate flicker. This requires wider resolution
bandwidths. Narrow spans, used to observe signal phenom-
ena, usually call for narrow resolution bandwidths and,
therefore, slow sweep speeds.

The 492/492P features microcomputer circuitry that se-
lects sweep rate and resolution bandwidth to correlate with
the selected frequency span. When both TIME/DIV and
RESOLUTION BANDWIDTH are in the AUTO mode, the
display is calibrated for each FREQ SPAN/DIV selection.

36 General Operating Information—492/492P Operators Handbook

The AUTO position of the TIME/DIV selector *es, e Avep
speed to the analyzer span/div and resolutce . 1 tantth
The AUTO mede of the RESOLUTION BANDVIDTH Hpt-
mizes bandwidth for the selected FREQ sSPAMN DIV und
TIME/DIV settings unless either is outside the “arige  * Zor-
rection. When this occurs, the UNCAL indicatcr .o»ts avd g
- symbol prefixes the REF LEVEL reacou! '« *he crt
display.

When analyzing pulse signals, a wider bandwistn than
that provided by AUTO is usually desired. The resolution
bandwidth should be on the order of 1/10 the side lobe fre-
quency width, or the reciprocal of the pulse widin. in order
to ensure adequate resolution. The RESOLUTION
BANDWIDTH is usually set for optimum main lobe detail
after the sweep rate has been selected.

USING THE PEAKING CONTROL

The PEAKING control adjusts bias for the EXT MIXER
port and the preselector tracking for the instruments with
Option 01. It is adjusted for maximum conversion or maxi-
mum signal amplitude. This control has a marked affect on
performance when operating in the higher frequency ranges.
Mixer peaking. when Option 01 is installed, must be
adjusted before relative amplitude and sensitivity measure-
ments are made, when operating above Band 1 (1.8 GHz).
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Fig. 3-4. Integrating the display with the Video Filler.

TRIGGERING THE DISPLAY

Triggering is usually FREE RUN for spectrum displays;
however, it may be desirable or necessary to trigger the

3-8 General Operating Information—492/492P Operators Handbook

display when the event is time related t0 some source or
when the frequency span has been reduced to zero for time
domain analysis. In the FREE RUN mode, the sweep will not
synchronize with any input signal.

REY NOV 1981




6-¢ yooqpueH sio0je1ad) dz6v/Z6y—uoneuuojul bunyesado |eiauan

Jybu
ay) piemo; Buwuess usym Auo paiepdn si abeiols jeybig
APoW NYOS NN 241 4Uam pasn uaum s)insad aigeloipaidun
anlb uea abelo)s [eubip ‘os|y Aeidsip aleindoe UB aAalyoe
o1 Apides ooy ueos o1 agissed siu Bumiss yipimpueqg
UOIINOS8l molBU B JO/pue alpjueds apim B Ulm 1B
10N ‘suonisod dsems pawll ayl Jo auo ul paleIgied 1Sy
Aensn s1 UBdS deams oy "|0AIU02 NYIDS TYNNVIA 34l Wim
1dams an Aeul Arjdsip ayy "uonisod TN @Ul Ul 18S SII041u0D
AIQ/INWIL aul uaypn Buo) Ajuessossuun axe) pinom ueds
1INy 8yl 10 daams mo|s B asym 10 wnipoads uonenpow Ao
-uanbaly e 10 s1wed INU ay] 0 2U0 SB yans ‘Aejdsip e o uoi}
-10d 40 Juiod Jenoised B SUILUEXS O] PAsSN S) UBIS [BNUEN

WNH1D3dS 3HL 40 NVYOS TVNNVIA

(SmO||10y 184} wWNloads ayl 1O LUBIS
[enuey 8as) uoiisod TNW aul Ul St AIQ/NITL 8Ul usym |on
-U02 NVD'S TVNNVIN 8u) AQ pauoiisod 8q ued wesq sy

UA 0L
Ajpyewnxosdde s1 souepadun Indul |BUIBIXT3 AIP/A | St AN
-AlIsUas pue pa|dnog op st indul 8y | “ueds Ndnelb uoisiap
0L 1INj 84} Weaq Lo Yl deams [Im "I0}0BULO0D BIH 1 /ZIHOH
NI LX3 a4 01 paindde ‘sjoa QL+ 0} O JO 82In0s feu
-Bis e ‘uonisod 1 X3 8uy Ut S UDIMS AIQ/INIL BY) UBUM

1861 AON A3y

JINAWIO20I0IW JBusBul
8y} Ag pajjoJluoD SI 8B daams al) ‘uciisod O 1Ny oul uil St
UDHMS AIQ/3NEL UL USUM "UINMS AIQ/INIL 8w AQ pajosy
-9$ 3ie a0INos pue ales desmg '92In0s dsams |BuJBIXS LB
WOy 10 [Buidiur Jayye si Aeydsip ayl o) dasms {e1UOZIIOH

AV1dSIA IHL ONIdIIMS

‘jeubis
19661y e 10) Apess si i 0s pnoawd JabBL) sy swie webe
3 Buiysnd ‘apows d33MS JTONIS SOIEAIOE 83u0 UONNG
d33aMS F1ONIS aul Busng 'uns sey dasms auy un
suiewas pue '[eubis JabBbuy B 1oy Bunjiem pue pawie si N0
3yl uaum sYbBY JoreDIPU AQY3Y 8y "saaue jzubis iabbiuy
pue palule UsaQ SeyY HNJID 8U) J8)B 80U0 uni M daams
SUL 'PaIOBIBS 8Q UED BPOW dIFIMS JTONIS ‘SUONIBRS
a2Jnos 18bbiy unoy ayy o) uoippe u) ‘suolng ysnd Buusb
-Hiy ayy Jo suo Buneaoe Aq payoslas si aounos Jabbu)|

‘Bunebbuy |eulsyxs 1o} (o yead +
OP) A 06 10 WNwiIXew e oy A 0°| pue ‘Buiabbiy reussiun 1o}
‘840w 10 sUOISIAID {()°Z) om] sI doams auy 1abbiy o) painbai:
jeutiis 1abbuy jo spnyidwe sy ‘jdued ¥oeq ay) uo yoel 9y |
/ZIHOH NI 1X3 a2y o1 paydde |eubis [euisixe ue wol) 1o
‘Aiddns Jemod au) jo aiet Aousnbauy aul ay) e “jeubis oapia
10 [BOILIBA 8y} Wwiod) Ajewsiul pasabbiny aq ues deams ayy



REFERENCE LEVEL, RF ATTENUATION,
AND VERTICAL DISPLAY

A change in the REF LEVEL control requests the micro-
computer to change the display reference level—the ampli-
tude represented by the top of the crt graticule. The
microcomputer selects the gain distribution (IF gain and in-
put RF attenuation) for the new reference level according to
the setting of the FINE, Vertical Display mode, MIN RF
ATTEN, and MIN NOISE/MIN DISTORTION selectors.

The amount of attenuation between the RF INPUT and
the first mixer, set by the microcomputer, is based on the
reference level requested and the mode of the MIN RF
ATTEN and MIN NOISE/MIN DISTORTION selectors. The
microcomputer assumes the MIN RF ATTEN selection is the
minimum attenuation required for the expected signal levels,
It does not reduce RF attenuation below this value. It atso
selects the best ratio of RF attenuation and IF gain accord-
ing to the MIN NOISE/MIN DISTORTION mode (see de-
scription that follows). As MIN RF ATTEN is increased, the
lower limit reference level is raised an equal amount. At 0 dB
minimum attenuation, the lower limit reference level Is

123 dBm. At 10 dBm minimum attenuation, the reference
level goes to — 113 dBm, etc.

3-10 General Operating Information—492/492P Operators Handbook

The reference level increments depend on the Vertical
Display mode and FINE selector mode. Reference level
steps for the lag displays are 10 dB and 1 dB with FINE off,
and 1 dB and 0.25 dB with FINE activated (0.25 dB steps
apply to the AA mode). For LIN displays with FINE off, the
microcomputer selects the reference level, which is the
equivalent of an 8-division signal, where the bottom of the
crt graticule is zero volt and the top of the crt graticule is
eight times the vertical display factor. The display factor
changes in a 1-2.5 voits/division sequence. For LIN displays
with FINE on, the reference level changes in 1 dB steps and
the scale factor is 1/8 the voltage equivalent of the reference
level.

DELTA A MODE

To select this mode, activate 2 dB/DIV and FINE; the
REF LEVEL readout becomes ‘0.00 dB and the REFER-
ENCE LEVEL steps in .25 dB increments.

The AA mode is useful for measuring relative amplitude
differences of signals more accurately. This is because the
gain distribution (IF gain and RF attenuation} is not changed
when AA mode is activated. The REF LEVEL is changed by
shifting the log amplifier offset. The measurement range of
the AA mode is at least from 10 dB above to 40 dB below
the reference jevel established when the mode was activat-
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DIGITAL STORAGE (Option 02)

Digital storage provides a smooth (flicker free) display.
Two complete sweeps can be stored. One of these can he
saved and then compared to subsequent updated informa-
tion. A MAX HOLD feature updates the stored data in mem-
ory when the new mput is of higher amplitude, thus allowing
monitoring and graphic plotting of display changes with
time. Vertical information can be divided by a cursor, or hori-
zontal line, that is positioned with the PEAK/AVERAGE con-
trol. Above the cursor, video information is peak detected
and displayed; below the cursor, signal averaging cceurs.
The average (number of samples) is a function of sweep
speed. The slower the sweep, the greater the number of
samples averaged. This feature suppresses noise in that
portion below the cursor and allows fult peak detection of
vertical data above the cursor. An intensified spot on the
cursor indicates the horizontal position at which memory is
being updated.

When digital storage is used, an additional quantization
error of 0.5% of full screen must be added to the amplitude
performance characteristics (i.e., frequency response, sensi-
tivity, etc)).

Digital storage memory is functionally divided into two
sections-—A and B. Data can be siored in A or B or in both.

3-12 General Operating Information—492/492P Operators Handbook

There are 512 horizontal locations in A and 512 horizontal
locations in B. When both are displayed, the origin of B is
shifted such that the A and B coordinates are interlaced to
provide 1024 display increments. Data in memory is contin-
vally updated with each sweep so the display, when viewing
A or B, is always current.

When SAVE A function is activated, data in A memory is
held in storage and only B memory is updated. This inhibi-
tion takes place whether A is displayed or not. This mode
captures an event or waveform for comparison with a sub-
sequent event displayed by VIEW B mode. In this mode all
of A memory s displayed, then all of B, each by a separate
sweep.

When B-- SAVE A is activated, the contents of data in B
memory minus the contents saved in A are displayed. This
provides the comparison of the two events by presenting
the ailgebraic ditference of the two displays. This convenient
mode can be used to align filters or other devices when
tuning for a null. The reference waveform is stored in A and
the unknown in B. If the device under test is active, the B
waveform may be larger than the refrence which results in a
shift in the zero reference line. The position of the zero refer-
ence can be selected with an 8-bit digital switch. The refer-
ence level is normally set mid-screen so positive and
negative quantities can be observed. Qualified service per-
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Reference Level for Wavequide Mixers

Reference Level readout changes from —30dBm for
Band 8 {40—60 GHz) and lower to 10 dBm for Bands 9
ard 10 (60—140 GHz) and to 0dBm for Band 11
(140—220 GHaz).

Handling

f,.\ (W A A e )

_N CAUTION N

To prevent damage to the waveguide mixers, read the
following instructions fully and carefully before install-
ing or using the mixers.

Handle the waveguide mixers with care. The mixer dicde
is sensitive to static discharges and excessive ff energy.
The maximum input level to all waveguide mixers IS
+10dBm or 10mW c¢w rf (see specifications in the
Waveguide manual). Bias polarity for Tektronix Waveguide
mixers is negative-going. Check bias requirements of non-
Tektronix mixers befare connecting them to the 492/492P
Spectrum Analyzer.

314 General Operating Information—492/492P Operators Handbook

Ensure that the shorting cap is installed when the mixer
is not in use, and install the fiange cover on the mixer before
returning it to the storage box. The mixer diode can also be
destroyed by mechanical vibration or shock.

Do not use an ohmmeter to test or check the mixer di-
ode. The voltage across the test leads of many chmmeters
is capable of destroying the diode.

Use care to avoid scratching the flange surface, these
can degrade the performance.

installation

The waveguide mixer is connected in the rf system of the
analyzer as shown in Fig. 3-5. Physically the mixer is bolted
to a waveguide flange at or near the rt signal source. A
flexible cable is used to connect the mixer to the external
Diplexer. Since the capacitance of the cable is capable of
storing enough energy to destroy the mixer diode, connect
the cable first to the EXT MIXER port of the Diplexer to
discharge it before connecting to the mixer. For best perfor-
mance use the recommended cable, do not extend its
length. The Diptexer assembly includes a sma-to-tn¢ adapt-
er and a shaped semi-rigid coaxial cable. Cable tength is not
critical; therefore, the semi-rigid cable can be replaced with
ditferent length cable.
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N CAUTION w
When EXT MIXER is activated or the FREQUENCY
RANGE /s in the wavequide bands (18 GHz and
above), the internal RF attenuator (s bypassed. The
MIN RF ATTEN controi is inactive and the REF LEV-
E£L cannot be set to a value less tharn -- 30 dBir.

Operation

When using the waveguide mixers, many spurious re-
sponses will be displayed. A typicai MAX SPAN display,
generated by a 30 dBm signal at 40 GHz, is shown in Fig.
3-6. The true response must be identified before any analy-
ses can be made.

it the approximate frequency of the signal is known, se-
lect the FREQUENCY RANGE (band) and adjust FRE-
QUENCY for the correct readout; then open the display with
the SPAN/DIV selector and adjust FREQUENCY so the de-
sired signal is at center screen. Adjust PEAKING over its
range for maximum response; then reduce SPAN/DIV to
500 kHz so IDENTIFIER feature can be used to verify that
the signal 1s a true response.

3-16 General Operating Information—492/492P Operators Handbook

2726-19

Fig. 3-6. Typical display generated by a signal into the wave-
guide mixer.

When the IDENTIFIER mode is active, the display will
alternately sweep between two levels (approximately two
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display mode and adjust the wavemeter for a dip indication
of the responses.

The PEAKING controf serves to adjust the tracking of the
preselector (Option 01 instruments) for the coax bands and
to adjust extenal mixer bias far the External Mixers in the
waveguide bands. Adjust the PEAKING for maximum re-
sponse through its range. (There are usually several peaks
over the range of adjustment; adjust for the maximum
peak.) After any change in input signal frequency, readjust
PEAKING to maintain sensitivity and frequency response
characteristics.

Analyzing Signals

The following are operational precautions {0 observe
when analyzing displays.

1. If the analyzer has digital storage, ensure that the
cursor is at the bottom of the display or screen for peak
detection. On wide spans, digital storage averaging can ob-
scure signais in the noise.

2. Use AUTO RESOLUTION with care when measuring
absolute amplitude level. Always use a bandwidth wider
than the incidental FM level of the signal source.

3-18 General Operating information—492/492P Operators Handbook

3. Thereference level is calibrated to compens.gte © 1 "

nominal conversion loss of the waveguide mmxer, i 0
waveguide band. Slight variations between mixer: oot
an amplitude accuracy of approximately -6 cB . g
the +3 dB frequency response of each mixer "he e Lte
power level accuracy of each waveguide mixer e *rim
analyzer system can be calibrated to within 3 88 ry a1 st

ing the front panel AMPL CAL so the display amp tiae ot a
known leve!l external input signat to the mixer 15 correct

492P GPIB CONTROLS, INDICATORS, AND
CONNECTORS

The 492P adds remote control to the features of the 492.
Remote control is accomplished by a controller connected
to the 492P through the General Purpose Interface Bus
(GPIB—IEEE $td 488). The following is a descnption of the
controls, indicators, and connectors that are unique to the
492P.

For a description of programming technigues for the
492P, refer to the 492P Programmer’'s manual.
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Fig. 3-8. GPIB control and indicators on the front panel.
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Fig. 3-10. The 492P GPIB port on the rear panel.
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Fig. 3-12. The TEKTRONIX 4924 Digital Cartridge Tape Drive and 492P Programmable Spectrum Analyzer in a TALK/LISTEN-ONLY
system.
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Fig. 3-13. Controls on the 4924 and 492P used for TALK/LISTEN-ONLY data transfers.

General Operating Information—492/492P Operators Handbook

REV NOV 1981



lZ-€ HoogpueH siojesddQ dzZev/z6r—uoneuuoyu) Bunesadp jeisuan

1O p3auiny Si SNG ay) uo
49]|0LOD B aIyMm 1o Jamod uo Buiuiny Jaye gzey syl 198U
-UaD ‘SN 2yl U0 aouaJausiul PICAR O] "OL-€ "Big u umouys s
Hod gido 8yl Juswnisut sy yi paiddng a|qed syy yum
WwalsAs g4 e 0} Ajoalip pajosuuns agq Ued déey aul

waisiAg e 0} bupsauuoy)

“AlowBw y i LWIDJSABM PIABS 8 0}
Alowsw g u pasnboe Buleq BlEp Wnoeds jueund ay) aled
-WOD UBD 101e1ad0 8Y) 'pBloaIBs St Y JAVYS — 9 | Alowsuw
V Ul ULICJeARM UOSUEdLUOD 8y} SOABS PUE (Y JAYS Uuo
Buiuinm) Jusweinsesw swes ay) ayew o} dn 5135 AjednBW
-oine JazAieue 8y iszhjeue ay) 0} ¥oeq paie|d aq ues Uo
Y JAVS Wim papuosal Aisnoinead wioaaem e pue sbuijag
"1S8) UOSUBUWICD B IO} Pasn aq Ued apow AJUo-usisi

"|0J3U0D (B0} 0} SuINaJ usy) pue abessau
ay) anoaxs 0) sjowasr oy saoh 4zeb 9yl MIVL SS84¢ (g

¥Z61 8yl uo
ASYIAAIY 40 aHVYMYO4 Buisn adey syi uo 3y sy puy (e

‘pep.ooal
Aisnotaeid Aeidsip B pue sBuilles |04uoo 810isal of

1861 AON AJY

-abeiols [eubip Ul eiep wiojeaem 10 sBunas
[spued-juoly abBuByDd 1BY] SPUBLLLLOD 81NMdaxa 0} 10U
ajowal dapun aq 4zet aul 1eyi saunbar yosiym spow Ajuo
-USISHUOU 8Ly Ylim JUB)SISUOD 8pow Aluo-ua)s!| saxew siy|
"abessaw e Huusyng Jalje 9}8)S 8jowal o} $a80b de6 9y} 0s
ApOW SiY} usWS|dWl 0} UBSOUD 3ABY M 'apoll AJUO-UBISH
3y} J8A0D JOU SI0p PIBpUBlS 88 333 aul U weubep aiels
[B20-810Wa4 8U) 82UIS (SDH PUB SO3 SPUBWIWOD [OJUOD
ldnuaun 10j 3deoxs) sabessaw Juspuadap-adiaap saindaxa
PUE SI8iNG 4261 aU) 185 UdHMS ATNO NI LSIT 34Ul YA,

Aejdsig pue sBumag jonuo0n Bunosay

"QYVMYOA uaul "ISHIAIY ssaud ‘ol awes ay) jo Buiu
-ubag ay) 0} ar0W 0] 'ISHIATY Ssa.d *apy snoinaid ayy O}
IAOW O] "QYVYMHOS Sssaud “ajij 1xau 8y} 0} 8A0W 0) /

(|02 [BOO] O SUINKB) pue J0jBISdO ay)
0} ebessaw e SByse|} 1 1BUBISK OU SI 8IsYy) JI—Bunywsue)
suiBag dgep auy y Ajuo ani si siyl) 1emod sy) yo Buruiny
Ag ydeoxa paydnusiul 8q jouued os|e 3 "paysiuy jinun Bunyey
s0aay ‘bBunje) SLBIS It 80U0 "dZ6t 84l "HIMOJ 10} 1daoxa
YoIms 18s81 Ou st alsyl—pus siaysuely abessaw ayy pun
(passaud s vy j Bunjiel Jo) Bulusisl sdoax v26p ou)



492/492P OPERATIONAL PRECAUTIONS

1. Measurements Outside the Specified Frequency
and Tuning Range versus Span of the Display. Signal lev-
el or frequency measurements of signals outside the speci-
fied frequency range of the band are not reliable.

The total span of the display for some bands exceeds the
frequency range; for example, the display extends below
the 1.7 GHz lower limit of Band 2 and below the 15 GHz
limit of Band 5 {(15—21 GHz). The center frequency tuning
range and the frequency indicating dot correspond to the
specified frequency range of the band. Because of this dif-
ference, it can be confusing when the frequency dot fails to
tune acrass a full MAX span display, or a displayed signal
outside the frequency range of the band will not tune to
center screen. This occurs in Bands 1 and 2 of Option 01
instruments and in Band 5 (15—21 GHz) of all instruments.

The frequency range for external mixer bands is
commensurate with the frequency range of the waveguide
mixers. The span of the displays, however, for these exter-
nal mixer bands, 15 much wider. Band 6 {18—26.5 GHz) for
exampte, displays at least a 15—39 GHz span.

3-28
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2. Signal FM. Check to see if the PHASE LOCK switch
is activated before deciding that the displayed signal is
FM'ing or the spectrum analyzer 1s malfunctioning.

3. Correct Trigger Mode. The triggering mode is usually
in FREE RUN. In pulsed Rf apptications, a triggered display
is required to measure between puise repetition lines for
determining the pulse repetition rate.

Since INTernal triggering requires one or more divisions
of signal amplitude, tune the center frequency so a reason-
ably sized signal is located at the sweep start before chang-
ing the trigger source from FREE RUN to INT.

4. Level of Pulsed Signals. The spectrum for a pulsed
signal is spread out. Consequently, the height of the crt re-
sponse is less for a pulsed signal than for a cw signal of the
same peak amplitude. This loss in display height means, in
effact, a loss in sensitivity. The amount of loss can be com-
puted from:

voitage loss = (t,B) ' where

t, = pulse
B - resolution bandwidth

REV NOV 1981
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For wide spans and relatively narrow resolution
bandwidth (50 or more resolutions per division), the resolu-
tion bandwidth equals a digital storage slot. If that slot is in
A memory and only B memory is displayed, that point of the
signal wiil not be displayed and an erroneous level would
result. SAVE A will display the correct value because an
algorithm chooses the larger of adjacent display points 1o
store in A memory.

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

To avoid the above pitfalls, it is best to run digital storage
with A and B interlaced. Do not set the PEAK/AVERAGE
cursor to average a cw signal. It is best to set the cursor
about 1/4 division above the signal to be averaged and
about 1/2 division below the signal to be analyzed.
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None of these restrictions apply when the resolution
bandwidth is wide compared to a digital storage slot (e.g.,
50 MHz/div with 1 MHz resolution).

9. Stored Display Averaged in Wide Spans. When op-
erating in wide spans, with digital storage, low level signals
will be averged with the noise and lost if the
PEAK/AVERAGE cursor is above the display. Turn the con-
troi fully counterclockwise for peak detection when operat-
ing with wide spans.

10. Cold Storage or Power-Interrupt Initialization.
After storage below the operating temperature range (see
Environmental Characteristics in the 492/492P Operators
manual), the microcomputer may not power up correctly. if
so, allow the instrument to warm up for at least 15 minutes
and reinitialize the microcomputer; turn power off for five
seconds, then turn it back on. Repeat, if necessary. It may
also be necesary to reinitialize the microcomputer after a
power interruption.
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