Lab Quality You Can Get a Handle On
The 492 is a high performance; rugged. in-
strument of compact size, with micropro-
cessor logic control. Full programmability via
GPIB (IEEE Standard 488-1978) compatibility
is available in the 492P version.

Three-knob operation provides use as sim-
ple as 1. 2, 3 through microprocessor cou-
pled functions such as resolution band-
width, video bandwidih, sweep time,
frequency span. RF attenuation, and refer-
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ence level. Measurement accuracy is en-
hanced through the use of AdB mode,
which switches in 0.25 dB steps.

Digital storage and processing facilitale
trace comparisons and add measurement
capability through the Max Hold function for
frequency drift and amplitude change mea-
surements. Arithmetic operations can be
performed between traces or between a
trace and a reference. Digital noise averag-
ing mode results in trace smoothing. With
digital storage, the display is steady and
without flicker, even at the lowest sweep
speeds; plus trace values may be retained
as long as power IS on.

492P Makes Spectrum Analysis
Automatic, and Easy.

Two instruments in one, the 492P is a fully
programmable version of the 492 Spectrum
Analyzer. It incorporates all of the 492's lab
quality performance and ease of use fea-
tures when used as a manual instrument.
Push the "Reset to Local” button and the
492P becomes a 492—with cperation from
the front panel. But, most important, the
492P opens the way o automated spectrum
analysis and documentation via its IEEE
Standard 488 (GPIB) interface. This versatili-
ty makes the 492P useful in many appiica-
tions in the lab, factory or field.
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ATE Software Enhances Utility

The NEW TekSPANS software expands the
492P into a fully automated measurement
package for general RF applcations. In-
crease productivity and measurement re-
peatability of the 492P with a Tek 4041
Controller—or if you prefer your own 18M PC
or HP controller. See page 158 for details.

Add Programmability
Programmability/GPIB features can be add-
ed to 492 Spectrum Analyzers. This means
if you want to delay a program-
mability/GPIB decision because of budget
constraints, or for any other reason, you can
convert your 480 Series spectrum analyzel
later. Conversions are made at designated
Tektronix Service Centers.

Easy to Use ‘

The 492P is designed for ease of operalion
via the GPIB, iust as the 482 is designed for
front panel operational ease. Most com”
mands for program control are simply ab”
breviations of the front panel nomenclature-

The 492P's high level command languad®
and the similarity of commands and 1€
sponses simplify programming and make
program listings easily readable for editing-
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put it to Work
With the programmable 492F on your mea-
surement team, repetitive measurements
can be dene the same way every time. Your
throughput will increase-—as will your confi-
dence in results. And, the internal process-
ing and high level programming language
makes software development faster. You
get nigh power results with easy program-
ming. When you lock at the total perfor-
mance capability of the 492P, you'll recog-
nize its value: ease of operation both as a
rogrammable and manual instrument.
wide frequency range. The versatility to go
where you go. intc the lab for automated
testing; into the field for data collection.

For more information on the application and
penefits of the 430 Series spectrum analyz-
efs under program control, ask for brochure
26W-5177.

The following characteristics and features apply
to the 492/492P Spectrum Analyzers after a
30 minute warmup period unless otherwise noted.

Center Frequency Range — 50 kHz to 21 GHz
standard, amplitude specified coverage to
220 GHz with optional Tektronix wavegusde
mixers.

Frequency Accuracy — ={5MHz +20% of
spanidiv) or +{02% of the center frequency
+20% of span/div) whichever is grealer after
two hour warmup.

Readout Resolution — Within 1 MHz.
Frequency Span/Division Range — 10kHz to
500 MHz/div in a 1-2-5 sequence in the 50 kHz to
21GHz center frequency range. Option 03 pro-
vides additionat span ranges of 500 Hz, 1kHz,
2kHz, and 5 kiHz/div.

Frequency Span/Division Accuracy — +5%
of span/div, measurect over center eight divisions.
Resolution Bandwidth (—6 dB Points) —
1MHz to 1 kHz (100 Hz for Option 03} in decade
steps, plus an Auto pesition. Resolution is within
20% of selected bandwidth

Resclution Shape Factor {60 dB/6 dB) —
7.5:1 or less.

Residual FM -~ 1kHz p-p for 2ms time dura-
tion, improves to (50 Hz) for 20 ms with phaselock
Option 03.

Long Term Drift (At Constant Temperature
and Fixed Center Frequency) — 3 ki{z:10 min-
utes after ore hour warmup with Option 33 for
fundamental mixing

Noise Sidebands — Al isast —75dBc at 30X

Frequency (kHz)
Tymcal fow end frequency performance for the 492 with
Option 03.

Reference Level Range — Full screen, top of
graticule —123 dBm to +40 dBm (+40 dBm, in-
cludes maximum safe inpui of 430 dBm and
10 dB gain of IF gain reduction) for 10 dB/div and
2 dB/div log modes. 1 W maximum safe input in
the linear mode.

Reference Level Steps — 10dB, 1dB, and
0.25 dB for relative level {A} measurements in Log
mode. 1-2-5 sequence and 1 dB equivalent incre-
ments in Lin mode. The RF attenuator steps
10 dB for reference level changes above
—30dBm (—20 dBm when minimum noise is ac-
tive) uniess minimum RF aftenuation is greater
than normal. The IF gain increases 10 dB for each
reference level change below —30 dBm
(—20 dBm when minimum neise is active).

Display Dynamic Range — 80 dB at 10 dB/div,
16dB at 2dB/div and eight division in linear
mode.

Reference Level Accuracy — Accuracy is a
function of the following characteristics listed
below.

Calibrator: (Cal out} See oulput signal
charactenstics.

Input Attenuator Accuracy: 0.3dB/10dB 1o a
maximum of 0.7 dB over the 60 dB range, up 1o
4 GHz; 0.5 dB/10 dB to a maximum of 1.4 dB over
the 60 dB range from 4 GHz to 21 GHz.
Frequency Response: See frequency respeonse
table above.

Display Amplitude Accuracy: =1.0dB/10dB to
a maximum cumulative arror of +2.0 dB over the
80 dB window and +0.4 dB/2 dB to a maximum
cumuiative error of = 1.0 dB over the 16 dB win-
dow. Lin Made is 5% of full scale.

Resclution Bandwidth Gain Variation: +0.5 dB.
IF Gain Variation: 0.2 dB/dB to a maximum of
+2dB over the 90 dB range.

Residual {No Input Signal Referenced to Mix-
er Input) — — 100 dBm or less.

Harmonic Distortion (cw Signal, Minimum
Distortion Mode) — Typically —60 dBc for full
screen signal in the minimum distortion mode to
21 GHz. At least - 100 dBc for preselected Cp-
tion 01. 1.7 GHz to 21 GHz.

Third-Order intermodulation Distortion (Mini-
mum Distortion Mode) — At least 70 dB down
from two full screen signals within ary frequency
span. At least 100dB down for two signals
spaced more than 100 MHz apart from 1.7 GHz to
21 GHz for preselected Option 01,

LO Emissions {0 dB Attenuation) —
—10 dBm maximum; —70 dBm maximum to
21 GHz for Option 01

AF Input — Type N temale connector
Input impedance — 50 Q.
Maximum VSWR*! with =10 dB Atftenuation

Frequency Range Typical Specified Maximum
Dc to 2.5 GHz 1.2:1 1.3:1
2.5 GHz 10 6.0 GHz 1.5:1 1.7:1
$.0 GHz to 18 GHz 1.9:1 231
18 GHz t0 21 GHz 2.7:1 351

* 1 At Type N female connector to internal rmuxer

Average Noise Level
for 1 kHz Resoiution

Frequency Response
With 10 dB Attenuation

Mixing No Presetected No Preselected

Frequency Range Number {n} Preselection Option 01 Pregelection Option 01
SO kHz tG 1.8 GHz" 1 - 115 dBm — 110 d8m =15dB
50 kHz to 4.2 GHz* 1 —115dBm - 110 aBm =154d8
1.7 GHz te 5.5 GHz 1 -115 dBm —110 aBm +1.5d8 =2.5dB
30GHz to 7.1 GHz 1 —115 dBm —110 ¢Bm ~1.5dB +254dB
5.4 GHz to 18 GHz 3 —100 dBm ~ 95 dBm (12 GHz) +25dB +35dB

— 80 dBm (18 GHz)

153 GHz to 21 GHz 3 —95 dBm —B85 dBm +35d8B +50dB
10¢ MHz to 18 GHz™*" =35¢B +454dB

WITH TEKTRONIX OPTIONAL HIGH PERFORMANCE WM 490 SERIES WAVEGUIDE MIXERS

(See Page 165)

resolution offset from the center trequency 2 GHZt026GHz 6 —100 dBm =2008
(~70 dBc tor 100 Hz resolution bandwidth 20 Gz 1040 GHz 10 ~ 35 gBm Taoam
P ' ' 33 GHz to 50 GHz 10 -95 dBm -2048
Jption U3; _ La=
40 GH2 1o 60 GHx 10 95 dBm 25408
50 GHz 1o 90 GHz 15 95 dBm @ 60 GHzt 23.0 dB7T
- 85 dBm @ 90 GHzt -3.0dB"t
0 GHz to 148 GHz 23 — 85 dBm @ 90 GHzt -3.0dB"t
—75 dBm @ 140 GHz* s304BT
140 GHz to 220 GHz 37 —65 dBm (@ 220 Ghzt =34 dB*t

" Low frequency end performance does not include effects due to 0 Hz feedthrough.
“ Over any & GHz banawidth.
' Inefudes frequency band switchung error of 1 dB maximum.

t Typical




Input Level (Optimum Level for Linear Oper-
ation) — —30dBm referenced 1o input mxer
Full screen not exceeded and minimum distortion
control settings

1 dB Compression Point — — 18 dBm.
Maximum Safe Input Levetl (RF Attenuation
at Zero dB) — --13dBm without Option 01
+30 dBm (1 W) with Option 01

Maximum input Level (with 20 dB or more RF
Attenuation) — +30dBm (1W) coniinuous,
75 W peak for 1us or less puise width and 0.001
maximum duty facior (attenuation lirmmt}. D¢ must
never be applied to RF nput.

Calibrator — (Cat Out) —20 dBm =03 dB,
100 MHz £1.7 kHz.

1st and 2nd LO — Provides access to the out-
put of the respective local oscillators (1st LO
+7.5 dBm mirsmum 1o a maximum of + 15 dBm;
2nd LO —22 dBm minimum to a maximum of
+15 dBm). These ports must be terminated in
50 Q at all times

Vertical Out — Provides 0.5V +5% of signal/
div of video above and below the center line.
Horizontal Out — Provides 05 V either side of
center. Full range —25V to +25V £10%.
Pen Lift — TTL, 45V nominal to lift pen.

IF Out — Output of the 10 MHz IF. Level is ap-
proximately — 16 dBm for a full screen signal at
—30 dBm input reference level. Nominal imped-
ance 50

IEEE Standard 488-1978 Interface Function
Subsets Implemented (494P) — Source Hand-
shake: SH1. Acceptor Handshake: AH1. Talker:
T5. Listener: L3. Service Reguest: SR1. Remote-
JLocal RL1. Paraliei Poli: PP1. Device Clear: DC1.
Device Trigger: D11, Controller: CO.

Sweep Time — 20 us 16 5 s/div {10 s/div in auto)
in 1-2-5 sequence.

CRT Readout — Displays reference level, cen-
ter frequency. frequency range, vertical display
mode, frequency span/div resoiution bandwidth
and RF attenuation

CRT — 8cm x 10c¢m, GH (P31} phosphor
standard.

input Voltage — 90 V ac to 132 V ac or 180 V ac
to 250 V ac, 48 Hz to 440 Hz

Power — 210W maximum with ail options, at
115V and 60 Hz.

Configuration — (Portable} 492/492P. total
wight including front cover and standard acces-
sories 20 kg (44 1b) 17.5cm x 32.7 cm x 49.9cm
{(6.8in x 12.9in x 9.7 in) without handie or cover.

Per MIL-T-28800C Type lll, Class 3, .Style C. See
page 160.
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ORDERING INFCRMATION

492 Spectrum Anatyzer $23,500
Includes: 18 inch BNC to BNC conneclor 50 & coax ca-
ble (012-0075-00%, 6 ft N to N connector 50 € coax cabie.
(012-0114-00), 2 A fast blow fuse (158-0021-00). N male
to BNC female adapior {103-0045-00): CRT mesh filter
(378-0726-01), two 4 A tast blow fuse (158-0017-00),
115 V power cord (1610118-00), cord clamg (343-0170-00).
CRT wisor {016:0653-00) diplexer assemily (015-0385-00).
amber CRT light filer (378-0115-01}; blue CRT ight fiter
(378-0115:00) gray CRT light filter (378-0115-02); operator
manuai (070-2726-03); operator handbeok (070-2728-01);
service manual volume 1 {070-3783-01), service manual val-
urne 2 {070-3784-013

492P Fully Programmable/GP1B/Digi-

tal Storage Spectrum Analyzer $21,750
Includes: In addition to the above a 2m, deuble shield
GPIB cable (012-0630-03). programmer manual (G70-
3401-00}.

OPTIONS (492/492P)
Option 01 — Calibraled Internal Preselection
Filtering of input to first mixer for each fre-
quency band.

Option 02 — (492 Only) Digita! Storage. With
Save A, maximum hold, B minus Save A, dis-
play averaging, and storage bypass

Option 03 - Freguency Stabilization 100 Hz
Resolution. Provides first tocal osciliator stabi-
lization by phase locking the oscillator 1o an
intemai reference.

Option 08 — Delete External Mixer Capabili-
ty. Deletes internal switching front panel con-
nector and external diplexer 10 connect and
use exiernal wavequide mixers

Option 11 — (492P Only} Automatic Prese-
lector Peaking To store peak preselector val-
ues in bands 2, 3, and 4 . +$450

Option 20 — General Purpose 12.4 GHz 1o

40 GHz Waveguide Mixer Set. (124 GHz to

18 GHz, 18 GHz 1o 26.5 GHz, and 26.5 GHz to

40 GHz) and attaching hardware 10 extend

the upper frequency. +$900
Option 21 — High Performance 18 GHz to
40 GHz Waveguide Mixer Set (18 GHz to
26,5 GHz ang 26.5 GHz to 40 GHz) and at-
taching hardware to extend the upper fre-
querncy.

Option 22 — High Performance 18 GHz to
60 GHz Waveguide Mxer Sel. (18 GHz to
26.5 GHz, 26.5 GHz to 40 GHz, and 40 GHz to
80 GHz) and attaching hardware to extend
the upper frequency.

Option 30 — Rackmount 1% inch rack width
with front panel inputfoutputs + 3790
Option 31 — Rackmount. 13 nch rack width

with rear panel inputioutpul capability +$640
Option 32 -~ Benchmount. Adds side and

top panels, carrying handies and feet for 2

stackable bench top configuration +$940
Option 41 — Digital Radio. Provides wider
bandwidth preselector, 30 Hz videq filter with

100 kHz resolution bandwidth and 5 MMz

spanidiv optimized for 6 GHz and 11 GHz

+$3,985

+5§1,950

+$3.590

—$1,750

+$2,525

+$4,250

DR $450
Option 42 — 110MHz IF Output. Provides
5 MHz handwidth at 6 dB points $1,500

CONVERSION KIT
492 10 492P Conversion — Conversion made
by your Tekironix service center. Far 492's with

Options (11, 02, 03, 08. Craer 040-1038-02 £7,560
For 432's with Cptions 01, 02. 03
Ohder 040-1037-03 $7.560

INTERNATIONAL POWER PLUG OPTIONS
Option A1 — Universai Euro 220 V.16 A 50 Hz
Option A2 — UK 240 V13 A 50 Hz
Option A3 — Australian 240 V110 A, S0 Hy
Option A4 — North Amencan 240 V.15 A, 60 Hz
Option A5 — Switzerland 220 V/10 A, 50 Hz

OPTIONAL ACCESSORIES
TH 503 Tracking Generator — (See page

172) $6,620
Microwave Comb Generator TM 500 Series
Compatible — Order 067-0885-G0 $1,800
75 @ 1o 50 © Minimum Loss Attenuator —

Order 011-0112-00 $60
Dc Block N to N — Order 015-0509-00 $85
P6201 FET Probe to 900 MHz —

Order 010-6201-01 $1,220
1405 TV Sidebancd Adaptor — 525/60 Mark-

ers. (See page 173) $5,780
TV Trigger Synchronizer —

Order 015-0261-01 $450
Hard Case (Transit) — Order 016:0658-00 $725
Soft Case — Order 016-0658-00 $100
Rear Panei Protective Cover —

Order 337-3274-00 85
Lab Cart — K213. (See page 424.) $595
Camera — C-5C (See page 416) $495

Note: The 490 Series specitrurm analyzers are compatible
with all Tektronix C-50 Serigs cameras. Battery pack
D16-0270-02 is required for C-50, C-81, C-52 and C-53
cameras.

PERIPHERAL PRODUCTS FOR

492P SPECTRUM ANALYZER
4041 System Controller. (See page 298.) $3,995
4105A Color Terminal. (See page 58) $3,495
4695 Color Graphics Copier. {See page 76.) $1,595

See page 158 for compleie description of
the Tek's GRASP (Generai RF Applications
Software Package).



