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SYNTHESIZED SWEEP/SIGNAL GENERATOR

69A, 68B series

10 MHz to 65 GHz

g3

GPIB

A microwave synthesizer for any application

Arstitsa Wilron's El Toro micsowase symihasizeds present B0 modols,
providing you ihe rghl synthesirer Jor your LO duly, compenent
analysis, signal smulation, of ATE. applications. The BOA farmily,
with e kowesi Single Sideband (S8} phase noise avaabla, pro-
vides the ullimabe perdormance at modemie cost, and includes mod-
ols with urprecodaniad 0,01 1o &5 GHz freguoency coverags,

Features

= 120 models for pedect il b am aaplcation

& fitra-low S5E phase noise; ~100 dBa at 10 kHz ofsal frem 10 GHz
& 000 8o 65 GHr Irequoncy covampn N a single coaxial output

& Wavaguide exiensions o 110 GHr

= Economizal upgrades

® 17 dBm maxemiim povwer, —125 dBm minimum power

= Irmesnal AN, Fid, oM, pulse modulabon

® Uz dowr-oaded complex modutation

Applications

= CW stimadus

The ES000ARANO0E Synihesired CW Genorabors leature 10 MHz 1o
65 GHz freguoncy covarage, TW or slop swoeep, low 558 phase
noise and spuncus signats, output lovels bo +17 dBm, and cptional
0.1 Hz resolution combing [0 make these sources ideal for local os-
cilglos replacement appications. To meal requirements (hat expand
oved i, aeonomical upgrades are available 1o amy hghsr pafarm-
ing modal, For the mast demanding CW neguirements, the S50004
and BB0008 provide Be WiEmate in performance.

* Swapl moasureaments

Tha 5100480008 Syrihasized Sweep Gonomices feature 10
MHz b0 B5 GHz pnalog, slep, and manunl swoop capabdity. Cuiput
levals 1o +17 dBm and opSonal 01 Hz resckiton A avalabie &t
prices comparabla 1o CW only sources. To mes! reguinements That
expand cvar lime, soonomical upgrades an svailable 1o any higher
pedorming model. Features, pedormance, and valus combing o
ek thid 651006 and 581008 the optimum sounces for your network
analysis and swept A.T.E. source appications

and Fil via exienad modulaling signals or inbermal afiirmey wave:
form geneatons, The inbarnal ganerators offer 7 modulatng wave-
forma, ncleding Gaussian noise, a8 wall a8 user-dolined arbiirary
wnvlonms. Pulie modulaiicn paramelen can e ael edemally o by
1 bl pulss . Doubilat, tiplel, or quadruplsl pulsss
make AADAR blind spod esting easy. Semultaneous synchionized
madulations kot you sot complox signal scenarios across the anting
10 MHz %o 65 GH7 frequency rang,
* Complate synthesioed modulation and sweep capabilities for
lﬂrmw

Thia ESG0AMGEINOE Symttasized SweepSgnal Genoralors provice
all the capabslities of our CW genemaiors, sweep panerabors, and sig-
nal genemices in 0 singe package. The BEI00A & the highes! pet-
lermancs universal synthasized signal genorator available today.

227




® FREQUENCY SYNTHESIZERS, SIGNAL GENERATORS

El Tara synthesizers product selection table
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Specifications
Dhsget Twenty indepandont, prasatiabie CA negusncies (FD o B9 and W40 o M3}
ALCUTAGY m-mmmnum“m
N e i e U T T g
Aot N bl [0S B with Option 1795
Smiiching e <4 s b5 e weihin 1 Kz of Sl Irocguency (fypecal masmum)
Irdepenciantly satecind Irom 1 MHz o bull mnge coniinuous sweep. For « 100 Mz seeap widih, tho start,
Analog pweep | S widm Sl W sl g s s, A Phusin-ook -Comctis dunng swoep Fos <100 M-z waths, 1fe
s (681004, carar Foquensy s phase-lask-tormisied
0 Accuincy The lesser of 230 MHE of (22 MHE widths) lor swesp speeds ol <50 MHzms
E-immmnpa 30 e G 59 secorels
S Irchpanaantly selecied, § KHZ (0.1 HZ with Dpoon 1] b0 Sl moge, Evary Spquisncy sMg o eeep regs
I8 sk,
Accuracy Same as imernal o gaemal 10 MHZ bme base
Prase-iocked | Fescltion (Min. siep st} | 1 Lz (0L e with Opticn 11)
M e of stegs: Visriaten from 1 1 10000
s Stps Shep sice: 1 kHz (0.1 Ha with Ogtion 1) b Fas full irequancy renge of the insirement. {If the #ep e doss
il elviche ko thee pelecied heguency range. e Lkl step s Irercaled )
Dowedl 1amar g 41 Virate om 1 ms 1 99 seconds
Swiiching time <15 me +1 muiGHT shep size or <80 ms, whohew is less (ypical max |
Allaimale febih mode HWH-H#.M“M;HEH““HHMM]MMH
POes $10pped, Phide loousd AESIMent of Teausncy bt Ulsar BOmCIAN numbor
Ml weoep mioe e o i s o
P R e, m“w‘;ﬂﬂaﬁ:WMH“ﬂmmﬁl
Sattirg Up 10 20 indepencent, safiable mackers (A0 10 FS and M2 1o MS)
Markers [ ——— «5 V or -5 V¥ marker cufg salectable. AL 10 connecton, rear paned
Irdaraty Marks Producs N Fisrsfed ool on Kaco, oblarsd by momaentary teel in AF pweep
B0 MHz |10 »50 MHz | »2 o 20 R
o232 50 M o 2 GHr | GHz (2.2 o] =20 o =0 o =80 o Al GG OBS GMz
Froquency mnge GHz (00 ({10 MHz | (OMHr |SOOMM: | <800y | <BOGMr |<B0GHz |BEGH: | (858
Mz units) | units) unas| iunits] unt) uits)
i-.—'. Harmonc and Mot | .50 g | <-30dBc | <40 dBc (<80 dBc |cd0dBc | - o - =
Hamon and RAMMONG | <50 dfic | <-30dBc | <40 dBc [<-80dBc | <4008 | <40 dBs | <-30 dBc | <-25 dbc | <30 dBc
[TErTr— <—&0 dBe <50 dBe
Cesal fromm carmies
i 100 Hz 1 ke 10 iHz 100 iz
0.6 GHz (BHC5A) ) T Sz 7
0.6 GHr -0 i —100 -102
2 GHr (B XEE 88 106 BT ETT
7 GHr —& =N =100 =108
Sangle-sidetand phass noss, BEXNLA % Gtz -m 100 100 108
% | (dBoHr) 0 GHz -7 100 105
E 20GHr - | -4 | -0 =
26.5 GHz - e Y )
E 4D GHz = -89 -84 a6
50 GHz e 83 —an =
85 GHz ) ) ) —0
Cetsat rom carmes
T 100 Haz 1 ke 10 kHz 100 iz
0.6 GHz (BBX0SE) & 100 i T
0B GHz =77 -Ba -Bh o [ i]
2 GHz |BEX XA, = B o2 108
7 GHz 80 T B T
Mmmm 6 GHr -8 -aa - BE =102
{0BerHs) 10 GHz = 88 63 -102
20 GHz =5l - =78 =100
26.6 Gz ) -8 1 =
| 40 GHz e =75 72 -84
50 GHz &4 ~&n &8
A8 GHz 54 T ik
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Pboals Frequency range Cutput jpovess Outpud povwer with stop atonuador
0LaT *2 10 <20 Gz +13 dBm «11 dim
ENEAN 05 jn <0 GHr +13 oBm 11 gim
Exmar 2001 ¥ £20 Gz 13 gibm | +17 aim
S— 23 ¥ <20 Gole o3 i +7 dim
20 1o 526.5 GHz < i +1.5 dfim
#1101 o =2 GHzx 13 dBm =11 JBm
EXK5D #2 10 <20 Gz 43 dBm +7 digm
>3 o 526.5 GHz oF flm +15 dBm
EXEAT =2 fo <20 GMz =5 dflm &7 dfm
=20 10 540 GHz <6 dBrm _+3aBm
#0101 10 <2 GHz «13 dBm «11 dBm
HIXEE 22 1o €20 Gadz +5 dBm «7 d8m
=2 i 240 GHz af gl «3 d83m
#0.01 4o 2 GHz 12 ditms «10 dilm
BEETT =2 1o 520 G =10 il ol & B
w2 by <80 GHz &2 5 dlm 0 3m
=40 by 550 GHz +2.5 dBm -1 é8m
#0.01 1o <2 GHz +12 dm +10 d8m
2 1o <20 Gz +10 diim +8.5 cfim
BAEAT w2 by <80 GHz &2 5 dlm 0 d8m
>4 by <50 GHz +2 ctim 1.5 gEm
=50 o 580 GHz «2 @B & Bm
=01 o2 GHz =12 dBm
=20 =20 GHz =10 o8m
0T 30 1o 540 GHz +3 5 dim -
=40 1o 550 GHz o it
=50 1o <BS GH2 -2 cBim
BT 22 10 <20 GHr +17 aBm +15 dBm
H15 o <22 GHe 13 o@m =11 om
s =22 in 220 GHz +17 gBm +15 Bm |
— e s e ——— — e — - 4
R .01 10 <2 GHz +13 d@m +11 d@m
j ﬂ‘bﬂﬂﬂ‘ll: #17 gBm # 15 Em
With Opion 15 | Loees 2 1o <2 GHE #13 gim 11 @@m
| ihigh powes) 20 1 =265 GHz +10 gilm +7.5 cilm
B A0 10 <2 GHz +13 gam +11 o8m
EXX5H 2210 520 GHr #13 g8m #11 Em
20 1o 526.5 Gz +10 dBm +7.5 cDm
+2 i <20 G 13 Bm 11 EBm
xR 30 tn <40 GHz +6 cBim +3 cBm
EXALED =000 o =20 Gl # 13 gBim «11 dBm
wd) by 580 GH2 =& oEm +3 o3

Continuad on raad D
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WiE R Mlpgirmanrs vl powed 1o —15 dBm (20 d8m bpical). For uns with Option 15 neisled. misimum
Lavwstind outpis WHBMURIH | o titie power i 5 oBim (—10 dBe typical)
ol Macirmirs kvollad power io =115 0Bm (=120 dBm bypecal), For unis with uppor Bmil 250 GHr and weils wily
T B0 ANBAUEISY | oo 15 instaled, minimum sefiabia powar k8 <105 dBm (110 cBim typical].
Lirbmvniod Withaut an aienuator | =00 dil below mas powar
PRI W AN Elea =130 (B Eapow TP, [arrevil
Withoot in
P“ll’h:- Changs in siop =1 m& bypecal
(i witun spec- rarge
et sccuny) | amenamer | <20ms fypial
ARBNUAToN oot i
Ealow max 005 Gz S 1o 20 Ghir | 290 5 40 G | £0 10 B0 GHE | B0 o 00 Gk | B0 b 5 Gk
et o
Accuracy and 040 25 0B +2.0 0B «1.0 8 #1000 #1.5 B #1.5 ¢l 1.5l
fininoes (stop | Aocuescy 25 bo 60 dB +2.0 0B +1.0 o8 =1.0d8 21,5 0B =35 08 -
f 1. =1 v | =
o m.:“““""’ =00 db 2.0 0B o o8 Gab 2.5 08 35 o8
Ot 25dB 2.0 g8 0.8 &8 =08 dJ8 s1,1 8B il 8B al, 1 2B
Flaraess 2% 30 60 B £2.0 ot =08 ol =08 gl 1.1 g =11 g -
=50 dB 2.0 @8 08 &8 =08 38 2.1 &8 w31 @8 -
Chsipist poswar nesoiubion ool a8
Lawal clbuat Cilssts tha diaplayed power el 10 srlabiish & new relarerse el
ey Sveps Duteoon By fed povwnr Wols & & Singks CW begquency
Fasoduton 001 dlsiep
W powest Actray Sama a8 TV power BOCURCY
¥ Step sitn Uigar-pontrodod, 01 lﬂhhhﬂmwﬂhm
mtm1mll:|ﬂmlh mlﬂm“lﬂqﬂ!ﬂhlmﬂp
o ol Sl chvell o approssmainty 20 ma 1o allow safiing ol tha siep afiermator
Am“ﬂmmm%mmm“mmhmﬂm
Swren trequencylsien powes requred lo tompleln ench sweep.
Ly AN gr bnaar AM inpil, roet of reae-panal BMC, 500 o0 B00 O impat impadancs Al pplions. sekctnbls
Exinrnl AN il (AR
Ly AN warable trom O o 25 GBY
Argdude A iy Linsar AM: Conbinuoushy variabie lom 0 o 100%V
modukaton A depn 0 % B0 brwar, 20 il iog (hypical with FIF lmved a1 0 0B below marimum mbed oo
AM Dandvadh (308) | DG o 50 KHr menimum (DG 80 100 ke bepical)
Maimum input 21
Extarral FM ngut Front of mar panal BNG, 50 £ of 800 1 fpot impedance. All aplions. seleciabia from modulaiion manu
Freguancy FM srndithity ‘Wariabin from @10 KH2Y 10 520 MHEY {ramow FW modes) of from o100 BHe o o 100 MHEY [wids PR modei™
E masduiabion Mamow moces 210 MEz, DC to 800 kHr miss
= Deorwiadion Wida mode: 2100 MEr, DC ko 100 Hz mies
Lokt prscie: Tha lessesr of £90 Mz or mbe o 300, ¥ o 500 kHz mbes
Onioll rato =50 48
i Asatal e <1 5 Bypecal
Fosur squs waws signaiy [400 Mz, 1 kb, 70125 dhr, and 278 kHz), selsctabis from modulaton men
Sopiatn i imieenal squam war Accuracy: Same as ininreal or extemal 10 Mz ime base
imoschutabicn = e Souane wave symmainy 500 5% of all powor ovols
muwmwmmm
Do bevemsl: compatible rpet
Extormal inpet Rlinimuam pise wicth =8 us
mmmmmmm sesociasie from moddmiion Mo
mm:mmm m:-rn'-m'ulﬂiﬁ.mnumurﬂm“
Extemal AM input Al cpfions salectable rom modulason manu
T Lesy AN Comtingously variable bom 0 e 295 o) par vell
Ry Linear AM: Confinuously wanabis f=om 0 1o 200% pervol
AN dapth (hypleal) O o Dl linaar; 20 d0 lag
e AR bandwidth Oo o 50 bl v {00 o 100 bbie bypacal]
modinbion™ | Flatneds #0.3 38 (D 1 10 kHE rabes)
ACCuracy e
i e ——— R
m= SRR =0 2 medians (20 dapih, 10 kHE min)
T 2V e
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e e e o et e e

e chpliespd |Dption 10}
Interral &44 Lot 01 Hz 10 1 MHE sinuscedal, 0.1 Hz 10 100 MHE squisesmg, Tanghe, mmps
aenemior Rriohmon 1 Hz
Apcuracy Saem s instrumant temakase
(& 75T BHE connecion, nes panasl
Frent o rgar pasned BMNC, 500 or 800 1 ingu smoecancs
ks e Attt bt from e inlion m
wilruin Troemy o 10 WHE por w0l 50 a0 WHE pi vl (e, It ey noese aned unkésked
FM sanaithvily narmgey e . oF w100 KHE paer voll b 2 100 MHE par vt ikl el
For 300 MHF units, Saacrmum sensihity is diaded by 2 from 1 80 2.2 Gide and is divided by 4 brom 500
WEHE 8 1 O,
Uinkchoed wic; o 800 BHE, DG 10 100 HE mies
DB Linkoaiona rarroes & 00 RiFE, DC %0 8 MHE fales
Frequancy Lokt Tha lesasesr of 510 Mz or rale @ 300, 1 Krlz 5o 8 Mz mios
i Litsckasse] by P Thas ke of 210 BBz or mie @ 3, 50 K4z 80 8 MHz mles
Lwlih:ﬂﬂn':lnﬂflnlitﬂt
Unloched rarrow: DG 1o
FM bandwic (3 0B) | et 1 g o 10 M
Lischisc] hosw micdseec 30 kiz o 90 Mz
Flaingss w1 28 (10 kHE 10 1 MHE rales)
Aoouracy 1% (5% typeoad, =200 kHr deviaton, 100 kHz mir
Inaciciantal AM 2% (21 MHZ deviaon, 1 MR rabe)
M mone S inee <% (1 MHz deviwson, 10 kHr inla)
M inpsi 1Y
gl FRA Ao 01 He %o 1 WMHE sinuscidal, 09 e o 100 kHz squaneways, Iriangle, remgs.
e aky Hiesnlabon 01 He
Arciracy Zare a8 intrumer bmebase
g BRC connaciod, mar puenel
Harow ercacke (DG 60 8 MMz rades): The lesssr of &3 mdans of 25 MHzmie
Wida mode (D 10 1 MHz miss):
ol doviason
Tra hessar of +400 radans o o0 MHZmN, For 00005 units, Mmum inaalos & onaaed Iy & Bom
=1.0 8 <22 OHr and o divided by 4 feom 205 10 51.0 OHE,
oM bandwadsh (3 dB. Mamow mode: DC 10 10 MHz
refative o 100 kHz min) | Wids mode: DG i 1 MMz
ab Ratnass olatees 1o | Rarmow mods (DO 6o 1 M4 rates) 21 OB
Pruase 160 kM mana) Wide mode (DG 1o 500 ki4z rates | a1 o8
| ok, Ot & | seourmey 12 (a8 100 kHiz sing wive)
Exi [ ol ingot Frond o poar pansl BNC [shares the Fllll'q:utl S0 43 o SO0 0 ingeul impendancn, AN apices. Sleciabie froem
acnion M Shand corssiom with Fi
wariabls bom +00025 lo =5 aedians per woil (nanos b mode) of =25 o $500 (e paer
Exfiernal phd s itsyedy wolt (wicde oM mode), sekectnbis feom modulalon M. For 0005 whls, MEETLm aenkinaty i@ dhvided
iy 2 from =1 1o =22 GiHr and ks dvaded by 4 from 205 I <1 GHz,
Esfarnal @b maximum &1 ¥
et
_Wanedorms Sra, Muiie, Fiangie. posithe amg, nigative camp. Gacmsian nose, unifiorm nolse, user defined joption 10
mﬂ Haln 0F M7 by 1 MHZ for sine s, 0.1 HZ 15 100 kHE for o wanasion=s
[sharos tho Flaschtisn 01 My
mlm: Acourncy Same us instiumant bmebes
Cipad BN connector, mar panal
Dvvall it =40 &
Fasastall b (B0 W0 00%) | <00 A (<5 e nypecal), (or ED00XS unds, reatall v Balow 1 GHE = 15 ng)
Mrsmum lovelled PSS | 100 na (22 GHa, <1 po (<2 GHE)
moduiaton®® | Minkmum unieveled
i <10 na.
Puls crmrahant <10 {Jof 80 and 85 GHz unia, overshool from 40 1o 60 Gz [ 20% typecal)
m“’"“-'”"'"" 0.5 0B (21 g pulse wagiih, a1.0 dB f<i 8 pulse width) 100 He o 1 Wz PRF

Comirsied on fuof] page
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e =

Vi sl ErrOLOh =310 m¥, =2 GHe
I'-"l.I:|.l|um:l'r|:|:l'|'|:li-||:|"|I wifl ns fypical
Extorrsl moda: 50 ne
Puisg Puise delay (hpicall | Trggened mode: 100 ra
motulalion ™! Triggared with deliry mode: 200 ns
PRF mnga . DC i 10 MHr unbeesied, 100 Hr io 5 MHY lesaload
Front or mear-pansl BHC, ssleciable rom modulatcon menu
Extomal rput | Driver lewet: TTL compatible inpet
B Input hogic: Positie-inue o nogaive-inue, solectabls from modulabion mend
:-muu'm“dnnmm | 80 MHz 10 Mbr
P wadlh | 25 il b0 410 i INH!HI‘I.I-I-
s panod 250 ns o 419 ms BE0miolfia
Sy 0% 418 me Okifs
Intmiral pulsa WP il _Dﬂl.i:l- 1000 el B 409 el o minlba
genaminr chedy Triplat 100 e o B1E e 300 re 1o 1.5 8
Cusdruplst 100 ne o 419 ma oo 10a
RAesoiuton 25ns 100 re
Aonieny Free-fun, liggoned, gaed, delsyed, singler, doubled, tripiet, quidrupiot
AOCLRRCY 10 ns {5 na typsgal)
“Outputs Yiceo pulss and syrc out, rear-pansd BNG connecions
Fiequancy rangs 1 40 20 OHz
SCAM Amanualion mnga™’ 01060 dB
gsdulsion Flpresn 2 o [0 6o 40 9By, +3.5 dB (40 o 50 cB)
gm0, [Swomons T <m
AT, EX337, | Sansinaty =10 JBY
ﬁm m"’“ . o G 1 b 18 Gikiz], o o {18 %0 B0 Gis)
[y -5 Rinps-parsl BHNC (1) corrsiior

. GPE acdress Sedoctablo from a sysiem menu

HEEE-£BS mtaciscn henclon st S, AT, TH, L4, SA1, ALY, PP, DG, DT 00, ©1, G2, G, C2R, B2
Tha insirument msponds o ihe pubisred GPIB commands and responses of T modeis 60000-seres

Emuiatins Sgnal sourcis. Whan ANGihe agnal sourca, e iNSirumern & IMAed 10 M CaDAEsEe.
Eacens front pans satings and nire Rodtonal ront-paessl setugs. in o non-volabily FAM. & sysiem menuy

Sinned solups nilers saving and recaling of irsirument setups. Whisnge! iha instrument i lumed on, coninol satiings
o Of Bl e aama lunctond s ke guissng whan ha insirument wad bened off

Mamary sequencing input Aocepts & TTL kow-bevel signal to sequeron though nine siored setups. ALK 10 conrecion, e panal

Sab-insl mwﬂimmwmm-MFNMimmm_
massngs i daplayed n 8 o on B LED ideniitying the probable causa

Sacure mooe Dinabies all fepguarsy, Povenn B, bl modulaon sinin despliys. Sonkd Selupd sl in Secusn moda

refran aacuied whan recaliod, Modn sslaciably Ind @ aysiem mony and CPTE

o— Aslurs msinement  parEmeters 1o prodolined delaull sinles of values. Ary pending GPIB 1D s sborted

Eplpoiainda: Trom: Bl Syulam manu

Allgrven Byvs G000 culpul signals 1o be swepd with & usar-salacied neguency ofset. One BOX00DN writ

contrody e offwr via BLUE L0 and SERLAL 10 connections. Flaguines MASTER'SAVE inledscs cable sat

[part no. NO3E323)

Allrary umtasr BS calbrale cad path loss dus o exiernal seviching and cablss via esteend posr Eable Irom e

GPB power matir or caloulabed data. When user kel cosrection is acthvalid, enlened powes beasls ane

dedvared al T poirt whaens cobEraton wis podomed. P mibers an Anrim WMLESIIN

and HPAITE, 4384, and TO1D0A. Frha user Isbiss oo pvslabis ol up o B0 posmsinbis

From standty: M) mireties From cold star () 120 hour o sohiew <2 x 10%day frequency stability
| From sisndty 30 minutes From cokd star (D) T2 hours 19 achhve <5 x 10 "%y freguency slabdity

glﬂrﬂrﬂ'ﬂ-—m

Lisor kel Bainoss comection

W U 1T | Bareaard e Easa)
Warm up G (oo 16 Bmae Dase)

Poswer | 80 1o 132 Vac or 184 bo 364 Ve, 49 o 440 He, £400 VA
Bianck ':l-ﬁtnr?-'mnihdhmmhmﬂmnﬂln_mhm
Dendfgbing A mass £20 (W 5 130 () & 507 (0 /e 525 (H) = TETS OW) = 238 (DY a2 kg (50 )

‘_FFmﬂm Tyos K lermals [£40 GHz modais), Typa ¥ lemaia (=00 GHr modals)

ri.ﬂlmm Bpply 10 T phda-Icked CW ahd Shep Pwsen modes: al the legser of 10 allm oulpul o maxmum speciad leveded oulpul power, Unsss

olharsee

i bl G imits and unds with Ciption 18 al maxmuem specihied bvelad cutpul posver

w3 For Bxx8 units, maximum sensfisady b dvided by 2 fom 1 1o 2.2 GHz and s deeded by 4 from 500 MMz 1o 1 GHE
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