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Tektronix 490 Series Spectrum Analyzers offer a broad
selection of features and benefits to meet wide-ranging
needs for laboratory-level frequency domain spectrum
analysis. All units provide full |EEE-488 (GPIB) program-
mability, which means you can change front panel
seftings, read data from the crt dispiay, and send wave-
forms from internal digital source memory to other GPIB
devices. Frequency range of the instruments is as
follows:

10 kHz to 325 GHz: 494AP and 492BP
10 kHz to 21 GHz: 492PGM

100 Hz to 7.1 GHz: 497P

100 Hz to 1.8 GHz: 495P

Built to rugged MiL-T-28800C environmental
speifications, these units can withstand transportation
shock and vibration to a remote site. Or they can simply
be moved from the engineering fab to the production
floor with complete confidence in measurement
accuracy.

A wide array of price/performance alternatives are
avaitable. If you need10 Hz resolution for an exacting
close-in spactral purity measurement, consider the
494AP. For more routine uses, such as a microwave
transmitter occupied-bandwidth measurement, the
492PGM may be the most cost-effective sclution.

A WIDE ARRAY OF INTELLIGENT FEATURES

Downloadable programming (macro) capability lefs
you execute your frequently-used measurement routines
from the Spectrum Analyzer's nonvolatile memory. In
addition, these Spectrum Analyzers can store up to 10
complete front-panel measurement parameter setups in
nonvolatile memory to save you measurement time. You
can also save up to 9 waveform displays, a real benefit
when data analysis must be delayed.

Tedious, time-consuming, and often incorrect carrier-
to-noise ratio calculations are stiminated; the instrument

handles it all with a single keystroke, with automatic
noise normalization to THz and automatic conversion for
reference units such as dBm, dBmV, dBV, dBuV, and .
dB/MHz. ‘

An internal high-stability reference provides marker or
center frequency accuracy appsoaching 10%/day in the
494AP. For added confidence in measurements, a built-in
microwave signal counter in the 434AP with 144 dB
dynamic range means you can determine the exact
frequency of marked signals only 10 Hz apart — or count
the exact delta-frequency between two marked signals —
even with greatly differing ampiitudes. You also have the
flexibility of tying in with a system clock, using the
external reference lock capacity.

A permanent record of crt displays can be obtained at
the push of a button, without a controller, using the direct
plot capability and-a GPIB plotter such as the Tektronix
HC100.

Menu-selected dynamic markers automatically update
frequency and amplitude data with every sweep.
Unprecedented signal processing power results when you
use these markers in conjunction with the built-in
intelligence. With PULSE Mode, you can mark the peak of
a main lobe and peaks of side lobes at the push of &
button. The CW Mode locates signals that exhibit CW
characteristics and ignores all other signals. The SPUR
Mode marks all signals that mest user-defined o
automatic threshold criteria. User-definable threshold
criteria are available for all signai processing modes.

These instruments also offer operator convenience for
measuring the bandwidth of filters, amplifiers, and other
networks. Just enter the desired bandwidth point and
select BANDWIDTH Mode, and the markers automatically
update to display the new value.

Dedicated direct keypad data entry of major measure-
ment parameters enables fast, accurate instrument setup.
Screen messages prompt you for proper keypad inputs =
all “valid” keys to push are illuminated to steer you to the
proper selections. The unique marker keypad allows Peak -
Find, Right and Left Next, Next Higher and Lower, Leit
and Right X dB, and Peak Find and Center operations to
pe executed directly from the front panel. This makes
signal searches much easier.

Optional switch-selectable 50-ohm and 75-ohm
impedances add versatility. For applications such as
baseband and CATY, 75-chm/dBmV greatly simplifies
spectrum analysis.

The performance leader is the 494AP, which offers
frequency coverage from 10 kHz to 21 GHz with its
internal mixer, and to 325 GHz with external mixers such
as Tel’s WM490 Series, or the new WM780 Series (each
WM780 Series mixer is individually calibrated). Signal
sensitivity is an impressive —134 dBm. The 494AP is
optimized for use in haseband through millimeter-wave
measurements, where the ability to identify and process
signal frequencies and amplitudes over wide dynamic
ranges with high accuracy is critical.

The 492BP covers the same frequency range as the
494AP, and provides nearly the same set of ouistanding
features and state-of-the-art specifications. it is designed
as a cost-effective and productive solution to engineering
needs. .




SPECTRUM ANALYZERS

The 487P provides the same cost-effective perform-
ance as the 492BP, but over a frequency range of 100 Hz
to 7.1 GHz.

. The 492PGM’s frequency range of 10 kHz to 21 GHz is
ideal for cost-sensitive applications that still require most
of the pawerful features of the product family, but can get
by with slightly-reduced performance specifications.

- The 495P features the same functionality and high

- level of performance as the 434AP, but over a frequency
range of 100 Hz to 1.8 GHz. it is optimized for stand-
alone or automated operation in baseband through UHF

k- measurements, where the ability to identify and process

{ weak signals is critical.

; Remote Operation and Complete Spectrum

i Analysis Packages

ﬁ, .. Full GPIB-programmabiity lets you automate your

¢ spectrim analysis $ystem needs. Programming is

1 simplified and measurement repeatability ensured. Under
program control you can operate the instrument, change
front panel settings, read data from the crt display, and

i send waveforms from internal memory to other GPIB
devices. Tek’s Standard Codes and Formats keeps
commands clear, consistent, and universally understood.

TYPICAL MEASUREMERTS
o Basehandg Measuremenis
s Garrier Level Monftering

You can increase programming flexibility and power o Czrricr ON/OFF Ratios
with the optional MATE/CIIL language extension. It e Carrigr/Noise Mezsurements
provides direct memory access {DMA) for high-speed o ENI/BET Compliance
data transmission, a requirement for MATE/CIIL e EW Gathering and Analysis
compliance. e Eraguency Counti
TekSPANS software lets you use the 490 Series ¢ ?;&;{;;’gg ;’2 é}‘;ﬁ’;ﬁﬁﬁ
Spectrum Analyzers as system components, controlling e IF Ampfifier Adjustments
them with popular instrument controllers such as the « Modulation Adjustments
Tektronix PEP-Series, Compaq modets, and other PC e Pulse Ainalysis
compatibles. Coupling the computer fo the Spectrum « Spectral Monitoring
Analyzer via the 1EEE 488 bus lets you take advantage of « Typical Spur Searches

the PC's capability, as well as the power and versatility of

the Spectrum Analyzer. - TYPICAL APPLICATIONS
Available Tektronix automated spectrum analyzer e Manufacturing ATE

packages provide ordering convenience. They are e Avienics

configured around a DOS-based PC, one of the.490 e Braadeasfmg

Series of programmable Spectrum Analyzers, and Tek's . e CATY

General RF Applications Software Package (GRASP). The e Cefiular Radic

GRASP software offers many different applications and o Design and Enginsering

utitity routines, which are selected through easy menu- o Nuclear Physics '

driven operation. Also, EMI software is available for FCC, ¢ Radic Astronomy

VDE, CISPR, and MIL-STD testing. - e Satellite Communications
490 Series Spectrum Analyzer characteristics are o Terresirial Microwave

_ given in the following {ables. e Two-Way Radio

480 SERIES CHARACTERISTICS
492BP ’ 492PGM -__497P

FREQUENCY RELATED

T0 KRz 1o 325 GHz

Frequency Counter-Accuracy, =
[{CF x Ref) + (5+ N) Hz + 1 LSD]

T1kHz @ 1 GHz

< 1x10 Wr (aglng)

2Kz @16

1GHz

f TS5 Hz @ BHE

<50 Hz!nﬁuie ‘ : <50 Hz/minute ‘ ‘ < 50 Hz/mlnute

; < 50 Hz/mmute

< 50 Hz/minute

.Bc;’H 105¢dBc

] 16
0 HZ 0Hz-10 GHZ

" Frequency Span Range (per )
¢ Frequency Span Accuracy : AR e i :
Delta Frequency Accuracy Marker Mode 1% of span 1% oi span 1 % of span

soltion Bandwidth(6 dB) Range: = | < 10Hzi03MHz = |1~ 100108 MH; » 7l Fa0Hz e 3 ME to:
Resolution Bandwidth Selectivity < 7.5:1 except <751 < 7 5:1 < 7.5:1-except <7 51 except
__(-80dB/—6dB) 151 @10 Hz o 15:1 @10 Hz 151@10Hz
¢ 1 VideoBandwidth Raniges | 03Kzt 30kHz: ] e 0.3 Hzt030kHz i [ 3H2i030KHz . - 03Hzto30khz. 3Hzto
APLITUDE-RELATED *
E Reference Level Range ... . . .| =11710430Bm: . |- —11710430dBm - |- ~147t0+30:dBm: |- 2 =117.404300dBm. ;. 1 - 117 to+30idBm;
] Mammum Sale Input Power, CW 1 Watt (+30 dBm) 1 Watt (+30 dBm) 1 Watt {(+30 dBm) 1 Watt (+30 dBm) 1 Wan {(+30 dBm)
- Maximum Safe lnput Pows Pulse. 1 1 470 P15 il : 5 W Pi(1 pSpuise, | - 7S WPk (i pSpulse, -]+ 75WPk (tpSpuse, - |

A% dilty fact 0.1% duty'factor):

01% dutyfacter) . % Uty factor): - | 01% duty factor)

CRT Dlsplay Range, Log = 11015 dB/div

11to 15 dB/div

Ty | 115 dBjdw 11015 dB/div

|
|
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490 SERIES CHARACTERISTICS {cont.)

494AP 492BP 492PGM 497P 495P
6 nV/divio 396 nv/divio 39 6 n/div: m =
! BV/div S8 Vidive S28Wdiviis
0to60dBin 01060 dBin 0to 60 dBin 010 60 dB in Oto6CaBin
‘ : ‘ _ 10 dB steps 10 dB steps 10 ‘dB steps 10 dB steps 10 dB steps
¢ Viewable:Dymamic Range - =0 90,08 (12 dR/div) SO dB (12 dB/divy CUgpdB O dB/div) 9o B 2 dB vy T 90 aB (12 dBydiv)
Residual Response (no signal and 100 dBm(input =100 dBm (input 95 dBm {input —100 dBm (input —-100 dBm (input
2810 RF altenuatmn} terminated) - terminated) - terminated;} terminated : terminated}
) dBe.{ - -60.dBe(miker b (
- RE . _ “ leveb—~40 dBmj
Second Harmomc D|stom0n 700 dBc (mlxer . '—1 00 dBc (mlxer ~1 00 dBc (m|xer —100 dBc (mixer
Mlcrowave Fre ency Range jevel —20 dBm) Ievef 20 dBm) Ieve! -20 dBm} fevel —20 dBm)
i iodifation: DISH)FBO 0 b i L~ 70:dBe:(mixer
. - level =27 dBm):
Calibrator Accuracy +0:3dB
> Gain'Compression (1 dB): i el rregdBms s o b
Frequency Response (10.dB RF
attenuation referred to cal signal)
Band 1 (10°kHz {0 1.8 MH2) +25dB +25dB +3.0dB +25dB +1t.5 1d% 130) Hz
0 1.8 GHz
Band2(1.7GHzto 55 GHz; +35dB +3.5d8 +4.0dB +35d8 NA -
. Band 3 53.0 GHzto 7.1 GHz +3. +35dB :
Band 4 (5.4 GHz to 18 GHz) +4. +4.5dB
Band 5 (15 GHz to 21 GHz) +6. +6.5d8

“Band 2 %1 GHzt055 GHigv '
Band 3(3.0 GHz to 7.1 GHz

Displayed Average Nmsé Level (input
terminated, narrowest resolution
bandwidth and video filter)

Band 1 (100 Hz) 80 dBmE typical) ~30 dBm (typical) N/A -80 dBm (typical) -100 dBm (typical)

. Band {1 kHzto 10 kHz) ~90 dBm (typicat) -85 dBm (typical) -35 dBm %ypical) -90 dBm —105 d8m
* Band 1 (10 kHz to 100 kHz) - —95 dBm -85 dBm S -80dBm -100 dBm . =110 dBm

Band 1 %1 00 kHz to 1 MHz) =115 dBm ~105 dBm -100 dBm —120.dBm. =120 dBm

Band 1 (1 MHz to 1.8 GHz) ~134 dBm =120 dBm -110 dBm —130dBm - -131'dBm

Band 2 (1.7 GHz to 5.5 GHz) ~125 dBm =120 dBm -108 dBm —127 dBm N/A

Band 3 {3.0 GHz to 7.1 GHz) —-125 dBm —119 dBm -108 dBm -126 dBm N/A

Band 4 (5.4 1012 GHz/12 10 18 GHz) —111 =107 dBm —105/~100 dBm ~94 /-89 dBm N/A N/A

Band 5 (15 GHz to 21 GHz) -105 dBm -~89 dBm -—88 dBm N/A N/A

IE: cartainty” Lo  +2:dB maxover 42 dB max over.. 2 dB max over.

e : 10748 rang 7 “107.dB-range” =107 dB-1anges:
Scale Fidelity, Log +2 dB max/ +2 dB max/ +2 dB max +2 dB max/ +2 dB max/
(80 dB range/90 dB range) +4 (B max +4 dB max +4 dB max +4 dB max
= Scaie:Fidelity, Linear - +5% of fult seale: 5| 72 5% of full scale - 5% of fulk'scale: +5%:of futlscale - =45% of full seale
Input Attenuator Switching Accuracy :
{20 dB to 60 dB settings) 0 to 1.8 GHz +0.5 dB/10 dB; +0.5 dB/10 dB; +0.5 dB/10 dB; +0.5 dB/10 dB; +0.5 dB/10 dB;
+1.0 dB max +1.0 dB max +1.0 dB max +1.0 dB max +1.0 dB max
1.8t0 18 GHz +1.5dB/10 dB; +15dB/10dB; +1.5 dB/10 B; +15dB/10 dB; N/A
+3.0 dB max +3.0 dB max +3.0 dB max +3.0 dB max (1.8
: t0 7.1 GHz)
18t0 21 GHz +3.0 dB/10 dB; +3.0 dBA10 dB; +3.0dB/10 dB; N/A N/A
. +6.0 dB max +6.0 dB max +6.0 dB max
Resolution Bandwidth Switching +0.4 d8 +0.4 dB +0.4dB

tncertainty (reference BW = 3 MHz)

10;4_68




TTRA A RT AT 07 3O
JTITU A f\\".':ZLX ] ] L

fl 490 SERIES

490 SERIES CHARACTERISTICS (cont.)

494AP 4928P 492PGM 497P 495P
TIME-RELATED
:Sweep Tlme Raﬁge Dlgltlzed : 10 msec/div to | 10mscefdivito:. .o o 10msee/divie. o o 10msec/divio. | - 10msee/divio
Display - o 10 sec/div - Co A0 see/divass U e 0.sec/dive e = o 0sec/dive Tt - S0 segfdiv s
Swesp T:me Hange, Heal-hme 20 wsec/div to 20 psec/div to 20 psec/div to 20 psec/div o 20 psec/div to
Display : 10 sec/div 10 sec/div 10 sec/div 10 sec/div 10 sec/div
- Sweep Time Acouracy. i v Ll B8 Tt B e a8 % D 8% SH5%: e S
Marker Time Meastrement Accuracy +10% +10% +10%
:Deltd Marker Time Measurement Accuracy{ = 5% oo | _ s e a8 e b Y
Sweep Trigger ~ | FreeRun, Line, Free Run, Line, Free Run, Line, F{ee Run, Line, Free Run, Ling,
Video, Single, Ext Video, Single, Ext Video, Single, Ext Video, S_mgle Ext Video, Single, Ext
EXTERNAL INPUT
~REInput Impedange -2 } © .50 chms-norminal "~ 50 6hims: nominal - F - 50'ohms nominal: - =% 50 ohms nominal - * < 50'0hms fiominal~= 3 5
VSWR (10 dB input attenuation) _ - i : : ST
C<25GHz 1.3:1 max
2.5GHz 10 6.0 GHz 1.7:1 max
6.0 GHz 10 18 GHz 2.3:1 max
18 GHz 10 21 GHz 3.5:1 max
+Liocal Osciliator Emiission Level - f o <-80dBm. - -
(10-aB:jnput attenuation)” - B B e A CaEien g
External Mixer input Approx 2 GHz IF Approx 2 GHz IF
“ xerndl Referéncenput s 0 = 01,205, or10MHz - ] 0 4,0 BordMHz N A 25 A0MHz S G2, Busr 10 MHz
Horizontal Input/Trigger [nput 0to+10V/1to 50V 0to+10V/1to 50V Oto+10V/1t0 80V Oto+10V/1t050V 010+10V/1t050V I
:Video Inpat/Marker Inpets =0 L0404 W00 =10V o 0o VB 8V b Qe VIBeRI0 V] 0o s V000V ] Do WO 010N s o |
IXTERNAL OUTPUT v
‘_brato'[ 100 MHZ £ 10 Hz, 7100 MHZ £ 100 Hz, 00 MHz 100 Hz; |
S =20dBm+03dB- « }: “=20dBm+0.3 =20 '3 0B —20:dBm+03dB - 03 : L
- 1st Locat Oscillator 2106 GHz, 2 t0 6.GHz, } 2 to 6 GHz 2106 GHz, 2to 4 GHz i
] __+7.510 +20-dBm +7.510 +20 dBm +610 +20 dEm +6t0+20dBm . | +6 lo +20 dBm
2200 Local Oseil lator: sl 7017 dBm i T 0 17 4B sizdBma o e 7dBme s :
Video Output {(CRT center reierence} 0.5 V of signal 0.5V of-signal -~ 0.5V of signat. 0.5V of signal 0.5 V of sngnal :
per div of video per div of video . _ perdiv of video per div of video per div of video |
- Sweep Output (CRT centerreference) - {- 0.5 Vidiv, £25V.max. =] - 0.5V/div: £25V max ) / max {05V £2.5Y-max 0.5 Vdv 215 Vmax ;,‘
Pen Lift - +5 V-nominal; +5 V nominal; ; - 45V nominal; +5 V nominai; +5 V nominal; T
TTL-compatible TTI. compat|b|e TTL companble TTL- compattble TfL-compallble i
ond IF»-Outpul,{Opt 42) 310 MHz 08Bmi;. ¢ = ¢ . .
E oo b 3dBBWiS45MHz . : I
Srd IF Cmtput ..... ) 10 MHz, -5 dBm 10 MHz, -5 dBm S
: robePower e R VR L 5V =15V, 415V o
: =5 e 100 mA maxeach = | ) iy : ’
GENERAL SPECIFICATIONS .
ower Requirements e e : ; Vi : : "
B, : 9{]_-132]180—.250.Vac~ = L ’i
L ABMOHz - ot 0 H S
C210W A : Ama . ﬁ
e @115Vac 60Hz b 1 @115Vac<60 Hz . N
Weight {carrying), Nominal ' 22.2 kg (48 Ibs) 21.76 kg (47 bs) ] 213 kg (46 ibs) 20.83'kg (45 Ibs) 19.44 kg (42 ths) o col
~-Dimensions (without handie, feet, | - 175 X327 X499 .~ 5% 327:%:499) 97 ] 1ToX 32K 899]. £ A75x327:% 4997 : :
oF cover); mmfinchies - . o 6.9x 1287 x1965 6 §%:12:87:x 19565 : 9851 & 69X 12.87x19.65 259 % 12:87:x19.85
Digital Stetage 1000 pts herizontal, 1000 pis horizontal, 1000 pts horizontal, 1000 pts herizontal, 1000 pts horizontal,
i 250 pts vertical 250 p!s vemcal ] 250 pts vertical 250 pts vertical ‘ 250 pts vertical
- Digitizing Rate -, - - CQpS L i s LR O d f oo S {0 i OGS :
Macro Programming 8K 8K 8K S
-.,'Nonvolatile Memory el 9 waveforms, 10 R 0 9waveforms:10. :* ] Qwaveforms, 10 - -Owaveforms; 10, .o
: w ‘control seftings - 2xcontrol settings L control settings: -5 -~ " controf'settings - S controbsettings i
HELP Mode R Yes Yes Yes Yes Yes .-




