TEK &8s

10 kHz TO 325 GHz

-1
PORTABLE SPECTRUM ANALYZERS

494P/494
P8

i)

‘The 494P compiies wih [EEE Standard
4851978, and with Tektronix Standard
Codes and Formats.

Euitin Frequency Counter to 325 GHz
HELP Manual in ROM
Nonvolatila Mamory Storage

Keypad Data Entry

Birect Plot Capabilty

#ltarnate Language Options

GPIB/Fully Programmable {494P)
Full Three Yess Warranty

The 494 offers the widest ampitude cal
brated frequency range of any spectrum an-
alyzer avaiable: 10kHz to 21 GHz in coax,
nd 325 GHz using ane or more of ten Tek
waveguide mixers
A 4 GHz signal can be measured to within
41 Hz with 1Hz readout resolution 30 min-
utes after tum on 494 zero diift
will insure long-term measurement repeat-
abiity on that frequency.

You get 30 Hz resolution bandwidth o
60GHz. 100Hz resolution bandwidth to
220 GHz and 1 kHz bandwidih to 325 GHz
with_excellent sensitvity and low phase
noise. Popular features common fo_ other
490 Series spectrum analyzers are standard
on the 494, including digital storage, manual

More acoumcy, convenience. perfor-
mance, and v;

The 7ok 454 and. 1l programmable 494
are altogether advanced, innovative spec-
trum analyzers offering portabilty, ease of
use and unprecedented versatiity. They de-
Iiver maximum wtiity and beneiils al a su-
prisingly reasanable cost.

Counter center frequency accuracy,

term drift, superior range and
resolution in a compact, portable
package

,and
environmentalization per MIL-T-28800C,
Type l, Class 3, Style C.

An exclusive pushbutton HELP mode
makes the 494 accessible to operators of
widely varying skils and experience. At the
touch of a button or twist of a knob the 494
tells you what to expect from nearly every
control—in plain English. Plus optional
French, German, or Spanish. Puliout refer
ence cards supply an additional level of de-
tail. Having answers available at your finger
tips minimizes training time and reduces
‘complexily.

Center frequency, span/division, ampli-
ude scaling and reference level select-
ed either by uP-aided three-knob opera-
tion or direct pushbutton entry

In pushoutton mode, variables can be set to
nonstandard values, i

mode or 9.2 kHz/div frequency span.
Nonvolatile memory retains up to ten setups
and nine displays—or rapid measurements
and easy data comparison. One mermory lo-
cation slores onscreen settings fo quickly |
bring the analyzer back if power is tuned off.

The fully programmable 494P provides easy
t automated measurements. The
© our
GPB controllers..or yours. If you wan to free
your controller but il get graphics output, a
convenient frant panel PLOT button wil send
display data 10 & plotter
Now increase your ATE Capabilties vith the
NEW TekSPANS general RF appicalions sof
ware In M PC, HP or Tek confroler versions.
See page 158
in strong testimony of the incomparable reli
abiity of the 494 and 494P. Tek offers the first
spectium analyzer three year waranty.
yond the first three years of waranty cover
age, Tek wil extend your service coverage for
two years providing al your calbration and
manfenance needs for ihe first ive years
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10 kHz to 325 GHz
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PORTABLE SPECTRUM ANALYZERS

o ENSITIVITY AND ENCY RESPONSE
The following characteristics and features apply o eanas | Fro e
io 1ho 450194 Specirum Analyzer aftr 3 10 Wi Freqvancy | Reloronced | Aot he et
L minute warmup penod ierwise notedt Love | o To 10Nx | P Beesen
e FreaRange amber | _For i nea & Wit 1000 At | Tuo Exvunes
o P AT i, e v T “roresm 306 YTy
standard; amplfude specified coverage to SLEelsGks i =1 =toiens sz 21508
325 GHz wilh optional Tekironix waveguide LZGHrS5 Gt T -toden —to1 b T <2548
Wt uiers a00m71 0 v “ii0sen 1o gam asae 22508
requency - Bandfand  S4CHL180GN 3 asee 3500
w120 —ssaam 5
S12 i sooidy >20e anbands 20 SIS, M ]
VB Alroitisergrensiul TSoamargan ) “escam r50em ) I
st 4 . Rl Feq Eron + i
Bands | and 512 wilh span/div <200kHz and  waeasak * mn e e 38
Bands 24 with spanvdiv <100 kHz. 265GH2 40 Gz, ) 95 a8m. o 5008 +2008
+((20% of spaniciv or res bw, whichever /s Wssoa
oxter) + (CF x Ref Fieq Emo) + @N + moksam o esaom e [T P
St 1300
Froquency Readout Resolution — Al +0CHz60Gre o T T oo erey
posep idpermiet By oo
Signal Counter Accurscy — +{(Counter Fre-  S0SHLTSGHE 3 T =TT
v @socr ~9sa6m st am
sy 1 O nay S Mo
GheanaH E R =
Counter Sensitivity — Center Soreen SN s G s % e ke e
Gsoan racen
Froquency Readaut Resolton — o0 o £} 0w T
kot oo @ —ssam
e fHr Zsooen racen
wonz e E) Tooa )
;“"""a:' il Sxon —esaen —ragem
et rsem o cam
500 MHz/div in coaxal bands. (‘0”‘1 W"W" 110 Gz 170 GrHz® E2 <8008 EIr)
é:ﬁ:g;«: Sokuidy o 10GHzId e @ rioaH ~0am racam
( @ moa; rogm oacem
S e Ao T £ “eom FTr
o s (wifin 501z a0 up 10 10GK) can s @ o ~rsaem —oacom
ata ey Keyboard e “sacen
Frquency Span/Divison Accurecy — Wit SISt £} Tioas Tiow
he center eight o5 —soaam
dwm of the ¥ @usan —soden —adem
solution Bar (eaa) Dbz then
it el o daeacs st s o R
Guracy: Within 20% AMPLITUDE RELATED Reference Level Accuracy — Accuracy is a
Resolution Shape Factor (60 d8/6 dB) Range (Full Scroen, Top of  function of he characterisics fsted below.
D T e bt i 1ot or | Graticule) — — 117 dBm ta + 40 aBm  Calbretor: (Caloul) See ot gnal charactes-
less for 30Hz (o dBm, includes mavmum safe input of 163 on et gege
. 338 ax 08 gan of F gu ekeion) f Input Atenuator Accuracy: D o 16 Gz
B e T G 205 og moces. 1W maimum 054102 18GH: to
B N iputn te fnear S5, 13 dBi10 08, 308 mas nccumuaig
Dl 4 s W el Doy M,bg_ oot 2oman, 195 lo 21 e 50 a0 ab. & o8 e
Bands 1 and 512 with span/div <200 kHz, and ntegar: betier o o
i 1o 512 it sl <01 300 23 o et oy koo ,mmm”“““‘w’e SRR PR
Hiz lotal excursion in 20 ms. Level Steps — 1008, 108 and
Display howracy, <1060 08
Long-Term Drift (st Constant DS o teghe el (O s LD, ot jaive emor of <2008 over the
ona Freed Canter Frequancy and Ater i et v O SR8 o masta o

One-
Hour Warmup) — Bands 1 and 12 wih spar/
dv >200kHz, and bands 24 with spanidv

Lo

ments in Lin mode. The RF aflenualor steps 1098
for referonce level changes above —30 dBm
(~2008m when mirimum

Bands 1 and 512
Bands 24

spandiv <200 Kz, and
i paan 210K ot

SISt

The
F gain increases 10dB for each reference level
change below —30dBm (—20dBm when min-
Fnusm noise is active).
Display Dynamic Range — B0CB at 10 JB/dN,
1608 at in inear mode.

center lvewmv {—70dBc for 100Hz rssa\mmﬂ
bandwckh orlse)
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the
F Gain Variation: Gain steps are monoloni (same

rection) i the falowng imits: Within 02 dB/c8
102 maximum of 0.5 AR/ B, excep! 2t the deca
ransitons of

—50dBm, and.
mmmn.snacmoocwmawmodsm
decade. Masimum deviation over the 97 d8 range
s within £208
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SERIES

SPURIDUS RESPONSES IEEE Standard 488-1978 interface Function Cption 41 — Dmsl Rﬂdm Provides wider
(No In:m\ Swml Referenced to Mixer  Subsets Implemented (494P) — Source Hand-  bandwidh preselect 1 Hz video fiker with
ss. Fundamental mixing  shake: SH! tor Handshake: AH1. Taker: 75 100kHz ’eiﬂmﬂ'\ lmm
ks Sl Acsplrfrastal it T T3 B8N lnn et ) 2R
Nz.vmonl-: nhlamnn (cw Signal Mlmmum D)s— F'U Parallel Pol: PP1. Device Clear. DC1. Device hiad
il e ok g ot opton 42— 10188 Ot e
sgnal in menmmum mwﬂmn modeml'ehz At GENERAL CHARAGTERISTICS S WL bariwin 10 06 powi. +81300
st - 4wm for preselected bands 17GHZ 10 For defais ses page 164. Dplion 45 — 4948 vt} MATEICIL., sag8s
= emcs ComveRsion Kt
vt emoaso o i ST ST i o Sttt
i P LTOBOL b friCorerisell
o o, A scrotn SoPAE. ey Vlemnnw pege Order 020114001 ss,m
B! . =
more than 100MHz apart from 1.7 GHz 10 21GHz 494 Spoctrum Analyzer $42,175  Opon A1 — Univesal o 20 V16 vl
or preselected benda. Inlages: Dpecer ssonly (ISGE600, SR N o N OBl 42 — LK 0
PN

LO Emissions (No RF
/0 0Bm maimum to 21 GHz.

adaplor (103004500} 15
(0120076.0), CRT mesh liler

INPUT SIGNAL 5 vo § A s blow tuse (1S3001T 00y 115V
RF Input — Type N female connector. fpower card (1610TIBOD}: cord clary S Sisaoay WARRANTY-PLUE GERVICE PLAN;
faput Impedance — 504 ot : moce CA g s GTE01150) SEE PAGE 457
imoin VSWR*1 with =10 dB Attenation _ Gray CRT I ite (3780116-02) bue CR igh fler M1 — (484) 2 Cotrators B
S 7801150y oparator manval (0 ) operator M1 — (454P) 2 Calbratons. +5115
ook (370.4413.00) serice manual volume 1 M2 — (484) +2 Years Sance. +91390
weezon 12 ] (070441500 sewvice man,vlume (704417 M2 — (8947 42 Years Serwce +81350
MommMde 1o ] 494P 6,600 M3 — (494) 4 Calbrations +2 Years Servce. +82,725
Woenan | 27 5 Includes: i addiion 1o o dbovo s 2 10 M3 — (44P) 4 Colbratons +2 Yaars Sar
Stmswason | 1o1 <3 G cable (012063003, programmer manuel V. +s2785
soreo. 151 04415 Mo — (194)5 Cabatns. 51590
GoGHtomocn | 231 M — (494P) 5 Calbraions. +51630
= OPTIONS (434/434P) sonico, S
Tar b n M5 — (404P} 8 Colbrations +2 Years Ser-
Input Leve (Optimum Mixer Levelfor Minimum necir and exiemnal dipesar to carnect and e +34260
Disiosion Linesr — B (e e S oo OPTIONAL AGCESSORIES
mum dsoriencoil et 1 B g conpres ~s17s0. s g S SORIEE;
Optimum Mixer Leve or Winimum Noise Dis- S i, T
lay Dynamic flango Enhanced Operaen — Pl s cas e 400 s Compatiblo 1m0
. setting), L
e (i o me control seting); Option 13— elp Mods Text, AT prompts 75 @ 16 50 © Minimum Loss Pad — e
b e S L i +3200
2z, 5 Mz o 10MHz 5 ppr (i Opton 14— e oo ex. AT proris DeBhoct B~ Omar s eR =
Wavesape Sovave, ECL, T1L Gty cycle 0% twcen Spansn and Englih PE20Y FET Prob 1o 900 Mz —
Errmpeimiglisd ‘Spanish, 45200  Order 0104 $1.220
o Impedance: 5081ac S00.e. Optan 0 oru Pupese 12404 0 15 1V Sidebang Adaptor — 52550
Power: —15.dBm to +15dBm. weguide Sel. (124GHz fo Wmmswwﬂ 45,700
Maximum Sate Input Level (RF Atienuation at mcux b fo2n5 e ma 258 e Trigg Sychronizer —
e o SR, (1 conlngous, ToW 400+ and ardec o0 e Gsesen 450
eak for 1 s or foss e with and 0001 maxt np..,.. o g P e Hard Case (Transiy — Croe DIGOES300  $125
i iy factor {reraten M) D must never Visveguide Mawer Sal (18GHz o i el Pl s
ot 0 Gr) snd rars
=i o ok Botu 52525 Rear Pane Prtective Cover —
PUT SIGNAL Option 22 — Hon Petomence 185t o &
Catlrator — 1c;| Oul) —200Bm +03dD, Shesn Waveor M e (8o o Lab Cart — K213 (e page 424) 595
00 Vi x requenoy enor, 265 255 G 040 G, and 20 i o Gamrn — 05C (5 pge 1) 495
mmaznm.o ides access to the output &0 GHz) and hardare. +§4280 490 Seres Specinum analyzers are compatiie Wil
of +758m 9inch rck wietn it 550 Sores et
o of 15 Bt LD Wi ot P ot 500 e 10143780 i
=228 mibe 0 8 maxmun of +16Bm)  Opton 31— Rakmaun. 194 ach ol o
These ports must be leminated n S0 at al lmes.  wih ear panel oyl capabiy. See
e sseo 4081 System Contoler (Seo pago TB) 39995
Vertcal Ot —Provides 05 % o s v 4705A Color Termina (Sc2 paga 58 3485
of vidoo above and below the cent Opton 92 — Dechmunt A s o 4895 Colo Graphics Corier (520 9ag0 76} $1,895
Horizontal Out — Provides u5v ehar o of 190 PRras ciyin berdien B b e
center. Fullrange —25V 10 +25V & 0% o e

Pen Lift — TIL, +5V nomnal to.6f pen

IF.Out—Oupitof e M2 & Lovic sppun
5.0Bm for a ful screen sgnal at —30cBm

frftodiody m impedance 502

ow ing_voltages
T, W, T8y ond) 1o see
probes
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SPURIOUS RESPONSES
Residual (No Input Signal Referenced to Mixer
Input) — — 10008 of less. Fundamental mixing
Bands 13
Harmonic Distortion (cw Sig
orton Mode) o eicaly 80 e for ~ 0B
sgneln o i dstorion mode 21 G A
east —100cBc for presclected bands 1.7 GHz o
b
Thirc-Order Intermodulation Distortion (Mini-
mum Distortion Mode) — AL least 7008 don
o w101 scieen Soras witin any oauency
for

IEEE Standard 488-1978 Interface Function
Subsets implemented (494P) —
stk S| Scospio arcab A

et S Renaeoca
R el poe PP Dove G D1 Dovce
Trigger: DT. Controle: CO.

GENERAL C1

For detais see page 164

Per MLT28300C Type i, Ciass 3, Stye C. For De:
tas see page 160,

Option 41 — Digiel Raco. Provides vackr
e prseecir 0 v ey i
100Kz resdhton and
oo cottnaea I Gh ang 1 G
#3450
Qptlon 2 — 110Mz F Qu. Provdes
‘5Miz banowicth 1 68 +81500
Optio 4905
454 10 484P — Conversions aro made by
yoix orest Tekroni Sevice Cente.
Ordor 040114001 55300

g bie 0
MHz apart from 1.7 GHz to 21 GHz

b ssdecfsdband

LO Emissions (No RF Atienuation) —

~70.6Bm maximus

494 Spectrum Analyzer 342,175
Inchudes: ‘assambly OI5O500L 61 N o N
‘connectar S0 coa cable, (01201 1400). N e to BC
femdie adaptor (10004500, 181n BNG 1o BNC comec-
tor, 50 coax cable (0T20076-00) GAT mesh fiter

Option A1 — Unlversal Euro ZZ0 VI16 A, 50Hz.
Option A2 — UK 240 V/13 A, 50+

A& — Norn Amarican 240115 4, 60 Mz

INPUT SIONAL
= o ot WARRANTY-PLUS SERVICE PLAN
mm m\ea.nee son Voo (015 CAT g fter (78011501}, SEE PAGE 457
B Atenustion_ ipey GY lgn fer (V60115025 be CRT hgnt fler M1 — (190)2 Calbeatons s695
S 760115001, operstor manal sicr M1 — (494P) 2 Cabraions. +4718
e e o o (T3S0 Sece maml ke M2 — (00 +2 e Sonie. +813%0
‘e voume 2 (704 sy
R ean | 151 ‘.,.,5 Nl O oAtn I ks < e, 143758
50.GHe 118 Git 191 231 W’“"" : AU e e bk =
Toonrozian | 271 b e e 2, cats s, M3 — 400 4 Cotmairs 1 o S
S | a2 o ) Camie (0120803 programmer manual Ve +3a785
25GHZ 10 BOGHZ 191 (070441 — {484) 5 Calibrations. +$1,580
Gooi 0800 | 231 M& — (4547) 5 Caltratons +51830
0 OFTIONS (494/434¢) W ..
Tar i M5 — (494P) 9 Caldxations +2 Years Ser-
InpotLovel Optmum WierLovel o i ecr o s o v w«m i e e
D istortion Lir peration) — dBm (mink-
‘quency range o 10kHz 0 21 GHz {coaxial (OPTIONAL ACCESSORIES
ma ﬁzm Gonks setig): 108 gan comprs- ~$1780 T 505 Trcking Gorernr — S e
12— rompts. " 36,620
Optimum Mixer Leve or inimum Noise s~ 200 bt Garmen ano Ern Wicrowavs Gomb Ganerator T 500 Se-
play Dynamic Range Enhanced Operati Pullout refererce cards in German. +$200  ries Compatible — Order 067086540 $1,800
2 i (e noge conka sar) 168 Option 13 — Help Mode Tex! CRT prampts:
iedv b oo o Mods Text AT promp 50 Minimum Loss Pad —
gain Selectabie between French and Englsh Ful- Ovcler 011011200 50
External Reference Frequency — 1MHz,  ouf reference. +8200 lock N o
21 SV O 5o (b i 34 il o e i e Block N to N — Order 015050900 250
Waveshape: duty cycle 40%-  selectable between Spanish and Enwm Pa201 FET Probe to 900 Miz —
Pulout r-l-mue c.!lds n sm +s200  Order OX sz
pi mpotarce 0ac 00100 Option 20 — 1405 TV Sideband Adeptor — 52560
Z156Bm 1o +15.68m. RO Vst M S 124 1 o Matkors See page 173 s
e e u | Bl s e TV Trigger Synchionizer —
Zero aB) — +30dBm (1W) confinuous, i T ol
peak for 1 a5 or fess puise wich end 0.001 max  Oplion 21 — bigh Perornance 18GHe to Mard Casa (Transit) — Orcer 016065600 8725
Toum chty factor (atenuation i, Do must never 40 GHz Wevegude M Set. (18GHz to oMt Cane — Oidor 606900 s100
oy 255 Grt 200 255 Gz 10.40 GHe) and rerc
input - 482525  Roar Panel Protaciive Cover —
OUTPUT SIGNAL ion 22 — High Performance 18 GHz I ks ¥
Calloator — (Ca Ou) ~20dm £029B e s v S S Ty Lab Cart — K213 (See page 424) 505
100 MHe freguency e 255 Gri, 205 Ot .40 Gz, a0 80 Oz 1 Gamera — C5C.(5ee page 416) 455
HHAWMLQ Provides access Iﬂmem‘t;;"ﬁ i " 8250 wmm?lmmmwm with
minimum to a maxmum of +150Bm; 2nd LO  wih front panal iputioutpuls. See page 161 43780
~Z20Bm i 10 8 maxmun of +158)  Oplan 1 — Rackmaun 19 ack v sl e
Thess ports s e tminated i 504 a limes i e e st VS 4001 Sy ol (o page 56y 839
Vel Out — Pros 05V 5% of sl i A SR 41058 Colr Termna (Soe page 58) 53485
A By i o 1 P, i s 3 (o1 1o & 445 Colx (ot Cooel Coe AR T5) - 81,808
— o
sl O e oL e okl berch op oniuaton Seopage
Pen

— TIL, +5V nomnal taff pen.
F Out — Oulput of the 10MHz F. Level s appri
mately —5 dBim lora ful screen sigral at ~3)dBm
nput reference level Norinal impedance 509.
oues gporaing vloges
—15V, and ground) for

(+6V, 415V,
probes.
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