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FrEl.H:um from Epurlnus AeEpanaey
Through Preselealion

Lab Quality You Can Get a Handle On
The 402 i 2 high pedormance, nged, in
abument of compaoi =ize; wih micropm:
enEsnrlagic control. Full pregranimabilily wa
GFIB (IEEE Stanclaf d83-1978] conpabibdiby
15 Availzhle = tha £22P varsion

Thres-knob aperation peowicdles use a5 Eim:
ple-as 1, & 3 ieough microprocsssar cou
et Jonchidgneg such a2 msoldion . and-
widih, widee hendwidih, sweap time
ligegenncy span, BF atienuzlion, and rélerc
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1, BIGHE. _ Samils
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ance level Megstrermenl accuacy @ en-
haneed hrough the w=e ol A dH miode,
wihich switches 25 g2l sleps

Cigial stosags ang: processing facililale
bace comparisons and &dd measmramand
capahility throuah the Max Hold function for
frequency ol and armpliuge change med-
surzmants. . Anthmetic cpesaliong: Gan- be
parformen. BElwesn fracos. or betwesn &
frace arel o riefegnoe. Chgial notze averag-
NG mode reswis B Irace smodlkhing. With
diaital tarage; fhe deplay = steady and
wilhaud Ticker, aven at the |lowesl sweep
sooeds; ples frace values ey b rotainad
as1ang a8 powes s on

432P Makes Spectrum Analysis
Automatic, and Easy.

T instrumonts moone, the 4328 g & dully
programmanleversion of ne 482 Spocium
Anelzar 1 incoporiles 4l ol the 492°5 |20
quakly pefornince and sase of use’ lea-
lurgs whan uwsed =s-a manual instrement
Push the 'Hessl 19 Local button and the
4927 bipcomos a 192--wdh operalian lom
fhe front panel. But, most importanl the
S0P opens-the way to aulemaled soectum
anabeses and gooumentefion va its [EEE
Standard 488 (GRH) @lerlnee. This versalll
Hyomakes ine 42E8P uzaiul in many applice:
fians i Ihe lab. faciory or fekd
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ATE Software Enhances Uity

The NEN TekSPANS sollwise cxpands the
4027 into: a fuly “autoeiated measuremant
peckane lor goneral AF epplicebans, |n-
crzase poductwily and measuromeni e
peatabality ol the 4232P wilh a Tek 4041
Cetiroler—or ihyu pralar your o BN PG
or HF conirolier. See pdgs 158 for detade.

Add Programmability
Frogrammamiiy GFE featues can hoackd:
ed 1o 192 Specium Anakyzers: This maana
il you. wani fo delay a program-
mabilily/SPE decision betause. ol budgs
conalrainta, o ineanyy other reasan, you-can
conwer] your 490 Barigs specirim. anghzar
fder, Conversions: are: made at dasignitbed
Tekitronix Service Conbens

Easy fo Use

The-«22F: 15 sesigned for dase-of operation
waa the R, jusl bg the'd02 i dasioned foi
fronl “panel operational esse. Mast chm:
manca-for pregram conbel are sinply &b
brawatiorg ol he front panal nomeanclziure,

The #32P% high-level comerand Rnguags

gnd Ine similarity of commands end re

Sponses. smplify progremmng and miske

program listings easly readabie o ediing
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Put it to Work:

WilT the prograrmmable 482F an youe -
SwreEment team, @Epaldyd  measuremeants
.= be doge [hesarme way every (ime, Yoar
Hienighpul wall moreese—as will your conli
‘dance in reaults. And, B ondernzl process
ing-ard high level programmong langjisge
meegs software development fastor. You
:oet high. powver resulls Swith =asy program-
ming, Witen you look at {he ot pelor-
mence capabilily of the 422, vou'll recog
nze s vale) enso ol oparation boih &8s &
pregrammatla and  mandsl instioment
Wide frequency mnoe. Tho weesaliliby o go
whese yau go, Into the gt for aulomated
jesling, Inla the fielg for dala colksction

For marz infarmizion on lhe appdcaton and
benalits of e 490 Sap=a spactim dnaly:-
&0z undar program conlrol sk for brochure
iy B

CHARACTERISTICS
The: faflawerg chamclenishos and features: apply
o ihn 4H24EER Specinnm  denbes allar &
F e wasmup (rnis unkiss oihenwea ol

FREQUENCY RELATED
Cantor Frequency Arrge — 5 kHr tn 31 GHz
glandard, amplitucio spacilied covesags ko
220 GHz with opbonsl - Tekironil' waveneide
MeaEtrs
Fieguenty Accuracy — =—{5MHr 4+ 588 of
tpaniedyy or 2 {02% al Ihe center frequency
LM ol -Bpan'diy) whichmor.is grealer aller
I vt warmige
Reodout Resobution — Willin § ki,
Fregueney Span/Divisian Aanges — 1082 1
S0 MEshaw i n RS coquance n The B0 RH2 1o
2HGHZ coner Irgquency’ ratge. Oplian 0 fro
eifes atdilians spin anges ol S8 Hz. | kHE
etz vred Skl
Fmquancy Span/Divieion Acciraay — 54
of epanda, messaed duer conlar aighl diisona,
Resclution Bandwidih (—§ dB Points) —
I IHZ 10 1 WHZ 100 e far Cpton 33 in decads
ERp; Pin-an Aulo: pozition; Resalalizr is within
ol unlenind banchwdih;
| Rosolition Shape Foclor (00 dB/G dBj —
.81 ar lass:
*Residual FM — 1 kHr pop far @ ms Eme donse-
- bon, impenees 10 (S0 HE) Jar 20 mewilh phascioes
Lty 03
Long Term Dritt (A1 Constan! Temperaiure
-3 Flxed Canler Fraquency) — 3 85200 min
Lites -=ier ane oo wamop wilth Oplisn 03 fa
Timdamenial mixing
Hotze Sidetands — A1 foasl — 75 0B ab 30%
maciuiicn oliset fom he centel Iregusnsy
| =M Bz lor 100 Hz iesalution bandwedth
Uplian L';!.:I

Froquancy |kHz)
Tzt Ang e Irstpevcp cantommancis Joe Mg D02 v
Clririn (13

AMPLITUDE RELATED
Roterence Loval Range — Fudl scmon fop ol
fralicide — 1E53dBm 1o -4l dBm | +4008m, in
Cudes mawimum safo npdt ol 430 g8 g
108 gain ot Fgain reduction] o 10 Sdv ong
By lag mades W momiem sads input in
me Erear mede

Reference Level Steps — 105 1dR, and
{25 aB for palatvie leved 4] mimsirements In Log
meacke. 1-2-5andquencaand | ab equivalsn e
ments n Lin modeé. Tha AF aitenualar siops
108 1or refarente level chanpgas ghave
— 30 dBim (|~ 2 B adien mnmum s isoac-
Ity unless minimum BF fleruadian is grantar
than naimel, The F gakyineronsos $0dB 16r aach
relerence level chonge below —230 @Bm
| A0 Fm wnEn mnimiEr fise = o)
Display Dynamic Ronge — ATAS g1 10 030k,
1628 at 2 dBiciiv and- akghl diagion i insar
mode

Reference Luvel Accutney — Accuaty. 1o £
funslian af the lolewing . charsciaisiics - lisled
bk

Calibratar: [Cal cull See oulpul-signal
charasnanglica

SENSITIVITY ANO FREQUEHCY RESFONSE

Inpeat -Ablgnupior Agcuracy! 05 dBHO dE in a8
mammmam af {07 dB e the BI.H8 mnge, up ta
4 GHr 0.5.48M10 08 1o & masomom of 14 gl aver
ez G- ramggo Aram 4 GHZ 10 21 GHz.
Frequency Rasponsa: Ses lkbquendy mspirea
1abls above.
Cisglay Ampliludy Accuracy! = 1.0 dB08 o
a maamom cumilalve eno: of 20 0B aver the
B0 o windony ared £00 dB2 o8 0 B maiuim
euraidalivg cerar af £ 10 B ovar e 16 ol wine
dizt. Lim Made iz 5% of |l scaks
Aesoitan Bandwidih Gain Vadation; +£05dB.
IF Gain Varmabon: <02 daidd o:a masimum al
= 2dB owar the B dB rangs

SPURIOUS AESPONEES
Residual (No Input Signal Referenced o Mix-
e Inpud) — — 100 2B O less
Harmanie Distorbien {ow Signal, Minimm
Distortion Mode] — Tymcally — 66 dBe for ful
somoan signal in Me minkpom dsterion moss© i
21 GHE AR Jeasy — 106 dBg lor praseleshed Op:
i 1.7 GHr ko 21 GHz
Third-Order Intermadulation Distartian (Mini-
mum Diglartion Mode] — A1 eanl 70 0B devn
fram iwo dull sepoen Sonans within ang Meguinnoy
span Al east 10098 diwn 5 two signals
spaced moee ke 100 8MHz apart from | 7 GHz o
21 &z lor prosciechad. Cakon 01
LO Emissions (D dB Attenuation) —
— |0 elBrn madimum; — ¥ ddm magimien H
21 GH7 1er Ciptian 01

IHPUT SEOMAL
AF Inpul — Typa M lemale connzcior

Input Impedance — 500

Maximum YEWRA® " with =10 dB Attenuation

Fi Menpe. | Typioal Epetilivg M
e n 2 BhGHE 1.2:1 1 an
2.5 GHz oo B0 GHa 15:1 1701
8.0 GHE w18 GHr 1 8:1 2
1E Oty 4o 2% Gliz | 35:1

=T AT T IV dovike covmisckor (o e money

Aviragn Homs Lyl Fisfuarey Mexsznin
tzr 1 kilx Rasslurion With 10 =8 Ahwruaiian
Winizg Ho Prasalesied Mo Pies i e
Fruzupsey Mangs | humher |nj Fraslestizn CpHan 0l Fidgalestizn COipimn a1
BOEHx i L0 GHET | —115 df= Hig o@n 11508
B3 kHz o 0.2 GHET I -3 1% diley —11a84 1. 0d3
17 02 1o 5.50H | 116G HEn 110 =Am =1 508 + 105 @iy
LI PR IR W R | 115 S8 =110 siEm +1 528 i N
54 Gy 10 GHE 3 — Tl =¥ a5 aEm {2 dHE| re A L5 dR
— 1 lm PR Gz
15 G s 21 Gt ] 26 SBm -85 phm +35 el Ta0dn
100 Mikr o |8 GHE 850 A5 dB

WITH TEKTRONIX OFTIDHAL HIGH PERFORMAMGCE WM 490 SERIES

WAVEGLUIDE MIXERS

{See Page 165)
10 8Hz SO 1] AT 2By T a8
N GHE Ao AN GHE ] =25 g + 20 E
T 3Ht o 3D adHe 19 =85 a0m L1 B
A0 JHE e 8d GHE [= BE dBm L 060
BOCHr 1o S0 g 1% =A% d8in 0 09 Cikr =3.0.087
~RE il 0 B) Gy =0 Ty
BIGHL 3o 40 G2 Hal ~ A% g3 GF BY Gha| = 3.0 ot
T3 03m 6 1400Ha £ 3003
T GGz F8 Gier T - B e B 220 GHrd =30 09

Tl ) ad S Tormance, doss Aal mckade efacts dus 0 FHE feadtrougty

v g 8 O bandaedth

=TT inGiais WRgLRNC BEd Sacing evroe ol PO maxnenam

i Tyeveat
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50 kHz TO 220 GHz

TE!

PORTABLE SPECTRUM AMNALYZERS

Inpit Level (Optimum Level for Linear “P""T'
afion) — <50 dBm relemaced o hpal miga
Ful sorman nol-asgeanad and: mirein dasorian
sonral Getlings

1 4B Compression Faint — — *E dBm
Maximum Sale Ingui Level |RF Attenuntion
8l Zero €8] — 13 0Bm wishoul Oplicn 01
+30 3 {1W) wah-Gptian 01

Manemum Input Level {with 20 dB or more BF
Atbenuslion) — --20dBm (1 W) conthuous,
TSN ok far | ain ar 855 palse widl drs 0001
i duly leclor faltepuaalion imil), Do mest
miteeer b mpsled 1o AF apal

OUTPUT SIGHAL )
Cafikfalor — (Cal Out) -2 dBm {3408
I bHz =47 ki
Tt and Ind LO — Piowides gccess b lhe ol
pul ol e rEspecing loanl ascilales (121 L
=T 5 dim myrimenm o a2 masmun ol +15 45m;
el L0 22 aBm eninkmu 1o memrmm ol
+ 1508 Thase poels st bo Sarminagied in
S0 Al hmas
Wertical Qut — Procdes 054 5% af signall
oy af wigan above and beliowy the-cantal line
I-tmlznrlhﬂ Ot — Prowdas 05 eilher e of
:mlnz_r Full range =25V s +25 )4 4 L
Pen Lift— TTL 5 naminad 0] pen
IF Qul = Cailput of Ihe 108He F Lewvel s
provmalely —18.d8m Iee 8 foll sSicon saral al
=30 b8yl falerenoe val. Momonal imged
ancea S0H3 )
IEEE Standard 488-1 876 Intertace Functipn
Sutsels Iinplementod (4540 ) — Souies Hard-
alsEka 'SH1 . Accephor Hardahake: AN Tehe:
Th. Listemer: L. Senses Ragurst SA1. Bomals:
el AL Pariliel Pak: P21 Davice Clean GO,
Diwice Triggar (1Y, Carstroder: ©0:

GEMERAL CHABAGTERISTICS

‘Bweep Time =— 3 psdo Sty (1 adivin o)

=35 saquence

“CAT Readoul — Dispirs reteronce leved can

le= Irequoncy. freooBncy BNQE, verical dikpley
miccti Arequenty” soantdy resakilion Gndeidib
and R atidraabion

CRT — [em W 0em, GH P phosghar
randard

Inpul Valtage — B0 ool 145 W ager B0V ac
w25 g 40 Heto 440 He

Pawar — 210 %W masiitam with ol oploss, ‘at
15V =g 60 My

Configuration — {Pritanie) 4824320 jatal
Wbl ineluding Trent cover @ siasdang agces:
sones 2hg (42 ) 1T Bemo 327 cmon 4958 0m
(B S m e 1 B S0 ind wilbdud naedle or cover,

_ ENVIROMMENTAL CHARACTERISTICS
Py ML T-20000C Typell, Glans 3, Syle O -See
fror

OROERING INFORMATION
498 Spacirem Analyzer SEa.E00
Includesr- 18 noh SN 10 BRO corrsachi 50 Whomix ca
bie {1NETE G 6 1A 50 W eonnector 500 codx cakin,
(00 1000 2 & |zt bhow fun {1ESHOOPS 000 B ke

BN femne aoppion (IESOHS0 T meth- (e

EFHEEEANL tan A A fad) Bde fude (TEHODIT0)
SR ferv oindl {1594011B00),; cord ciarmp (GH3 01T I0
CRT wisar d0bREL00|; deboety absemibiy (OGS0,
gmber CHT Sghl- i (TR0S0T); b DAT kgl lor
(IR T A5 00 gy CAT, ki e (LS00 IR adwriine
I'|'|3.||.|,q:|| [UEr . opemaor harcbods (-2T20401%
Sirice RN ek | T AT O | e maniial vt
o 2 [EFETEA T

4492P Fully Programmable/ SR8, Dig-

tal Siorage Speckum Annlzor 531,750
Includies: 0 adcklicn (¢ e nboe =3 my doubia shinkd

GFE bl (00 programmer mail (070
BB ]

OPTIONS (4024020}
Cptipn I — Colteniod nlomed Pk
Fllemng of inpul 18- 60 moise o each. e
ouanoy buangt
Opprtian 02 — 1452 Oniy| Diginf Sioreoa W
Saven A masimam kakd) B mieus Seee &, o
Flzy Dvamgng & dlovioe I:'pm;ss
Crtioey 1 — Froguency Stabecaton 60 He
Respiulicn: Provdon Red losal Sl e stk
azalion by phaks ek M oecilater foan
A palic ey,
OpScn 08 — Delote Estomil Sanr Capulah
ty.- Dletos intamal gedichesy onl pans con-
recior and ealpmsl grieser lo connegl &ed
Rt pxiomal wiegUos mloim

Opbon Tt = [EEE Tl Solomstd e
leetto Bl Tp ehons peak preselsceor ol
i bang- 2070 and 4

Dpton 20 == Cenomd Fapeas 174 0 i
A1 GHE Wasagied M el [124°GHE 1o
SR, A GHE he 864 G-, ana B 5 OHE
) Gz} -and - alinching: racheans 1o il
tho upper Imouancy,

Cerllan 21 — High Peiformance 1B GHE 16
SGH: Wavsgiids Moos Sal. |18 GHE i
DOy anad 6.5 G 10 40 G and al-
laghang Feindware 1o pstend the oposr e
Huermy

Opaion 22 — Hegn Pisliamance 10 GHE 13
A GEHE  Wineguids Maer 5ot [T GHE
06 e SR EGHE o 30 G- s 20 GHE
Bl EHz) and: Siaching heedwiim 0 elerd
o e Treepsdaney,

Dption W) — Backmoun). 19 noh mcs wikh
vath frard panal inpitisidpeda

Oplion 31 — Fackmaus), 15 neh IHER-arth
wilh mar paeel mgulioneal copabd iy
Cotion 32 = Benchaoiml A0 won dig
lop ponils; earhatd figrmdes and feet ioro
Hlstkadin Lench Inp configuranon

+53.9495

+51.950

+53,50

=80, TE0

3

+ 5200

FEeh2n

+54, 250

J..":;m

+5340

‘Bption 81 — Dvgital Ando. Proaoes wide

banded prokakaion 3 He vdea Nz wilh
108 BHE wgihofion  bandwodin -ond S 804Hz
spanicye ofpsmried lor S GEHD and 1 GHE
O

A3 — 10 FOuto, Provadics
Sz perohwidiinal U oH poi

CONVERSION KIT
250 w0 AP Coammersion — Converzan mocki

1,50

by your Tekbmnx soewicn cioior, Fi-a08's willi
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£7,550
£7,540

Olntions [ 0, (13 08, Oheclesr D400 10008 02
Frt A0 5wy Cphpes 08, 0200
Uit L0 RI3700
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INTEANATIIMAL POWER FLUG OFTIONT
Opfor AT— Unkesmal S 50 V6 &, 51 H:
Dpfon AF = UK M0VAT A, 50 H:

Option A3 — Susicilan MO0 A, B -
Opbion A — Horh Amescan 40 WS4, G H:
dmpbon A5 — Evilzaiand 200000650 s

OPTIOMAL ACCESSORIES

TREE3 Troching Ganarslar — [See pogs
Tl

Compatbin — Crler D570 £1,500°
7510 10 50 [ Minimum Loss Aftenuntor — '
Crer 1111011200 £60°
Do Bick M b B — G [HE-EG9 00 585
FE201 FET Brobe o 200 MH.r. —

Dordlar H-EE01-H 51,000,
1405 T'ﬁ"-ﬁ-ldl&hiﬂld Adnior ~= SENED AN 4
9. [Sen poge T} SLm
T Trgger Synsteonioe —

v 035026141 $450
Hard Cose (Tranal) — Crcor 016085500 $725
Boff Cane — gy OFF D580, Fi00

Fwur Parsi Protectun Cover —
Chip: B7-02 0400 £5.
Lab Cam — K53 |Sew e 428 |
Comgrs — CEC. == poge 41 |
Mode! Fho 495 Soid Shein dninn s compatil
Wl N Tk o5 Saevdes! comeas. Haliog) ok
O P20 regeard-dor: E850, 551, G002 w553
cameYEE

FERIPHERAL FRODUCTS FOR

AP SFECTRUM ANALYTER

B0k Simlem Canbodes {Sin fis 25 300
L1054 Codnr Tainvkel 5w page 50 53,455,
4555 Colod Gesprece Copier |Sec pago TR 51,588

See page 158 for complate desciption af
the Tal's GRASP (Gensal AR Appkoabans,
Software Pachage)
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