
MODULATION 
Comprehensive AM, FM and 0M focititie! 
are provided for testing all types 0 
receivers. A MO.D ON/OFF key is fitted l< 
allow signal-to-noise ratio checks to be 
made. and a six-frequency AF oscillator i: 
included to facilitate frequency response 
measurement>. A front-panel socket pro 
vloes a variable level output from the Al 
oscillator. 

Frequency and phase modufalion 
The wide range frequency mooulatlo: 
provides FM deviation up lo 5.2 MHz lo 
2018A and up to 10.4 MHz for 201911 
Excellent FM -accuracy is ensured by th• 
storage of calibration values in tne memory 
Phase modulation is ayailable with ' 
deviation range ot up to 520 radians le 
2016A and up lo 1040 radians for 2019A. 

Amplitude modulation 
• ••• • • • •' ·-- .. ~·.._ ... _ .... , .... ,.,...(\I), 

Low frequency selection 
selecnon of frequencies above the upper 
limit of each generator is inhibited, but 
carrier lrequencies·be!ow 80 kHz can be set 
with a warning appearing on the display. The 
generators are usable down to 30 kHz with 
minimal clegraqaUon of pertorrnance. One 

or over the General Purpose Interface 
Bus. (GPIB), with indication by an 8 pig it 
liquid crystal display and units annuncia 
tors. Frequency resolution is 10 Hz up to 
520 MHz, and 20 ~lz above 520 MHz. 
Carrier frequencies can be stored in the 
non-volatile memory with i·mmediate recall 
when required. A CARRIER ON-OFF switch 
Is provided to completely disable the output. 
PrOvision is· made for operation '.vith an 
external referenc!1) frequeJicy of 1 MHJI or 
10 MHz as required. 

•Variants available for enhanced FM, 
avionics, 10 kHz carrier and pulse 
applicaJlons 

•variable AF oscillator output level 

• Powerful fault diagnostic aid·system 

•Non-volatile memory with 100 settings 

• Optional GPIB programmability 

• Comprehensive amplitude, frequency 
and phase modulation 

• Offset calibration 

.Signal Generators 2018A and 2019A are 
similar ~ynthesizeil generators except for 
the frequency range -.so kHz to .520 MHz 
and 80 kHz to 10~0 MHz respectively. 
Microprocessor control provides simple and 
rapid operation by direct keyboard entry of 

-settinqs and the non .. voratue memory v vhich 
can store up lo one hundred seuinqs. further 
reduces measurement time. Optional GPIB 
p·rogrammability extend? the range of 
appJications to include use In automatic test 
systems. 

The excellent overall pertorrnance and 
wide. range of facilities provided ensure 
that the generators have many uses in 
development, production and maintenance 
areas and for military applications. These 
features are further enhanced in variant 
modets and special versions. 

• AuXitiary FM input socket for combining 
modulaUo~n signals 

•Choice of nine output calibration units 

•Reverse power proteclion up lo 50 W 

•Excellent oulput level accuracy 

•Frequency resolullon 10 Hz up to 
520 MHz, 20 Hz above 520 MHz 

• High output level; up to 2 V EMF 
(+13 dBm) 

• 2019A: 80 kHz lo 1040 MHz 

• 2<118A: 80 kHz to 520 MHz 

OUTPUT 
RF output levels up to 2 V EMF(+ t3 dBm). 
can be set by direct keyboard entry or via the 
GPIB, with r~solution of at least 0.1 dB over 
the .entire range and a total accuracy of 
± 1 dB from 80 kHz to 520 MHz and ±2 dB 
above 520 Mflz. Levels are indicated on a 
four-digil liquid crystal display wilh units 
annuciators. Oulpul levels can be incre- 

~ mented in steps of any size and up lo 
~ twenty level settings can be stored in the 

L------------------------------'- memory. 

Output calibraiion 
A choice of nine canbration units is available 
to the operator and provision is made for the 
simple conversion of units (e.g. dBm to µV). 
caunrano« data for the output 1.evel is. held in 
the memory and may be altered from the 
front panel ~sing a protected key sequence 
or over the interface bus. 

Output level offset 
nie output level canbe offset by up 10 ±2 dB 
from the calrorat.;>d value lo compensate for 
cable or switching losses external to the 
generator. The operator may also use thi£ 
facility as a means of·deliberately ottsellin£ 
the output level to ensure that all generators 
fh an area give identical measurements. 
While using the oftsetting facility the mair 
cauoratlon of the gener<)lor is not 1051 anc 
may be returned 10 at any time. 

Carrier frequency stepping 
An incrementing facility permits stepping 
of carrier frequency in precisely defined 
increments of any size with an indication of 
total shift by use of the TOTAL SHIFT key 
and with provision for instant return lo the 
starling frequency. 

2018A & 2019A 
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PROGRAMMING 
2018A and 2019A can be simply filled witt 
the optional GPIB interface so that al 
functions can be controlled over the. bus 
The instruments [uncfion as talkers as wel 
as listeners. In the listen mode th( 
generator's functions are set by simpl~ 
instructions, and in the talk mode, stringi 
of information containing details of lhE 
instrument's setlings can be sent back ovei 
the bus, allowing the controller to check tha: 
information has been transferred withou 
error or to team seltings for later use. 

Ease of programming 
Ease of prqgramming is ensured bY.· carefu 
selection of mnemonics. For example IC 
send a carrier freq_uency 0(123.456-MHz a 
frequency deviation of 3.!i kHz and ar 
output level of 1.74 i1V, an(l to pia9e 1hese 
settings in store 10 of the memory. 11 is only 
necessary to send over the bus instruction: 
CF123.456MZ. FM3.5KZ,LV1. 74UV,ST10. 
The use ol commas. as delimiters in the 
tnsnucuon siring is not essential but often 
aids interpretation of program lines. 

Service requests 
SeJVice requests (SROs; are sent ior a 
variety of reasons including reverse power 
protectron tripped and Illegal characters 
received. SROs rnay .bo inhibited if desired 
Qy setting flags in lhe gen9ratdrs using a 
secono Function. 

Speed of programming 
Programming speed is enhanced by the 
provision Pl a buffer memory which stores 
GPIB commands and·allows thecontroner to 
continoe 1.vith other tasks whilst the rece·ived 
d<11a is processed by the generator. To 
ensure compatibility w11h existing systems 
using 2018 or 2019, a Second Function 
command mav be lnvokA(l that .i:lllnv.i~ 

Stored status information 
Status·information.stored includes type an· 
.serial number, iaternat/extemat standan 
and GPIB adcress. Elapsed lime indicator 
are also accessed via 1he interns 
memories. One stores the number c 
operational hours sinoe the instrument wa 
manufactured and cannot be altered. Th• 
otner records the number of etapseo hour. 
since the clock was last reset: resettin~ 
being accomossneo using a Secom 
Function. 

Store a user·defined string 
In UPIB operation the non-volaule rnernor 
may also be used to store a user-deftner 
siring. Up to 32 ASCII charactersmay be 
written to. or-read lrom the 2018A or 20l9A 
for example to record lhe instrument': 
Inventory information, date of last calibra 
lion. normal insuument localion etc. 

2018A & 2019t 

NON·VOLATILE MEMORY 
The inclusion of a non-volatile semi 
conductor memory for storage of up to 
twenty complete generator settings and a 
further eighty carrier f(equencies ensures 
that settings are retained even when the 
generator is switched off. without relying on 
a battery. Any of the sets of data can be 
instantly recalled when required for later 
use and lhe 11 keys may be used to step 
through a sequence of tests. A furtl1er 
feature enables a single group of preset 
measurement values to be recalled 
automalically at switch-on. 

Stored calibration data 
Jn addilion 10 slorage and recall of 
measurement setting$, non-volatile memory 
contans other useful data. Calibration data 
- on RF level. FM accuracy and RF 
calibration units - are retained in these 
stores. and may be alterell using protected 
Second Functions. Outpul level offset 
values are also retained in the instrument 

Low harmonics 
Harmonically related signals are better than 
-30 dBc for carrier frequencies up lo 
520 MHz and better 111an -20 dBc above 
520 MHz. Non-harmonics are better lhan 
-70 dBc above 2.03126 MHz and -60 dBc 
below 

1': 
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SPECTRAL PURl1Y 
Good in-band and sideband noise per 
tormances allows the generators to be used 
for all tn-band tests and many out-of-band 
tests, 
Low sideband noise 
Sideband noise figures better than -130 
dBc/Hz at.20 kHz offset and at 90 MHz are 
obtained. Sideband noise improves at a rate 
of 6 d6 peroctave as carrier fr~quency is 
reduced. Typical sideband noise curves are 
shown below 

One touch incrementing 
A single lap on either th~ 1 or I key moves the 
parameter by one step. If lhe key is held 
down the parameter steps once, v.•aits one 
second and then moves al three steps per 
second. For search purposes it is possttileto 
reverse this stepping direction without lhe 
one second delay. Operation of the TOTAL 
SHIFT key displays the vartanons in all 
parameters from !heir original settings. Use 

INCREMENTING 
All parameters can be incremented or 
decremented in steps of any size, which 
may be simply entered via the keyboard or 
GPIB. If no step size is entered lor a 
parameter the steps are nreseuo 1 kHz for 
carrier frequency, 1 kHz for FM deviation, 1 
radian for 0M deviation, 1% lor AM depth 
and 1 dB lor output level. 

Wideband modulation 
A wideband version of the 2019A is also 
available and is intended for use wilh higlr 
bit rate digital radio systems. This version 
accepts rnoduiatlon rates up 10 7 MHz on a 
special rear panel connector socket. 

Variants extend applications 
Enhancements offered by the variants· 
provide pulse modulation. improved AM and 
extended FM banawidth. Pulse modulation 
is intended tor use in the testing of radar 
systems. and improved AM for testing 
avionics equil)menl. The extended F'M 
bandwidth variant is ideal for stereo 
broadcast measurements and Jests on 
mobile raoio equipment filled wilh digital 
signalling circuits. 

Auxiliary FM input 
An auxiliary FM input is provided to anow a 
low level mocutation signal to be mixed with 
either in_ternal or external rnodutauon. This 
facility is provided to allow suoauoble tones 
to be applied with standard modulation 
when testing militar/ or commercial radio 
receivers which require such tones to lift tt:ie 
souercn, 

External modulation 
External modulation is possible with a. wide 
band input of 50 Hz to 100 kHz for FM, 50 Hz 
to 10 kHz for 0M and 20 Hz to 50 kHz 
(DC coupled) for AM. A modulation levelling 
function is included which can be disabled 
when not requireo, HI and LO lights are 
provided as· an aid 10 maintain calibrate(l 
modulation. They are extinguished when 
the input level is in the range 1 V z5%. 

also possible to lncrernent the deviation and 
depth sellings. 



VARIANTS 
The 2018A/2019A range of signal 
generators is extended by the addition of 
four optional variants, which may be mixed 
to obtain a combination of pertormance 
features. 

Extended FM bandwidth 
An extended FM bandwidth variant gives 
improved stereo separation for broadcast 
applications and adds digital signalling 
capabilities for tests on pagers and mobile 
radio receivers. 

Enhanced AM per1omiance 
A second variant offers an enhanced AM 
performance, making it suitable for avionics 
applications. In particular, VOR/ILS signals 
can be handled with a specified DOM 
per1ormance of better than 0.045%. 

Low frequency operation 
Provision is made in another variant for 
operation down to 10 k.Hz, and thfs VLF 
option is fully compatible with ~II other 
variants with the exception of the avionics 
variant. 
Pulse modulation 
o.,.,.i..;,. QC:- Onrl 11:: ct!:lnt>~ ,..~n ho t~~tr.w-1 with 

level 
0.211V~o2VEMF(-127d911ltO·• 13dBm) inC'-VFM 
arid 0M m1)d\'IS. 0.2 µV to I V EMF 1'"12710 •? c10m) ill 
RM mode 

1£'.1 se_leetlon 
~ 61 k~;ytcard enll)•. ~$ •Yl\lY toe p.V, rnV, V EMF or PO: 
~ cl9 f():ll'lli\'O 10 l ~v. ' rp-V, l v EMP' or 1:>0; dBm. 

L--L~:_ _J ... Co1W'Qf$i011 between dB a.rt()< •I011agc un11s may be 
achiei,v.iO by J)rCS;Sing me approp1iolo vnit !<oy 
(dB, orv. mV. µVI. 

lndie(Jtion 
4 ~!I I.CD ·1.'!lh urilts annuiX:lii.!01$. 

Rea.olution 
0.1 dB 01 t:eltO! oV(lr cnlffe'vollage t~~¢. 

Ovtpul level aCeuraev 
;i:l eB ff<>m 80 kHz to !.120 MH~. ±2 dS-aOO ... e G21,1 Mttl. 

Ou1~u1 lmpcdanct: 
so O. type N lema)() !)!Xk~l lo Mll 3901<!-'39· For 001pu1 
l(1Wll$ telO'A' 300 mV Et.!F-1he V$1.VR {$ t-Olt(>r (h$n 1.2:· 
{01 (:;)11ier ll'e(luericies up 10 S:WMHz and beOO• !htill 
1.¢'.1 1¢1. ea«~~ fre.Quencie3 ~·i»·~ 520 t11Hz. 

Reverse pow(l, ptoteetion 
M e!eclronic 11ip p1Qle¢l$ lhe genern_tQr 01.1tpv1 agalns1 
1c)\<1)1~ pqwer of up to 5l) \'/ h(')l'J'I DO to 1 GH.t lt.¢1n a 
SOUf(:(: V$\VA oh.1p <O b:l 'tne h1p may be reOOI !r'(lm 
the frof!I p;)1lOI ()!Ilia the GPIB. 

SPURIOUS SIGNAl.S 
Harmonf.cally re!alod s,ig1u11s 
f<>f ~u1put le~ less IJ'ia;) 1 V €MF. l:iett111 th(U\ 
-3()(10¢ for cauier froQU<Jf'1<:.h}$ up 10 S2-0 MH:c f1nfl 
beuer 1r.an 20 <lfJc tor wtriC~ fr(>Quftncles atxY10 
S20MMz, 

Sub·harmoril¢5 
N~ IC>r ca11le1 !1cqucncil}$ up 10 $20 MH;o -2D eae 
fo1 ¢{111ler frequencies aboll(: S:W MHZ. 

Non·harmonlcally re!ated.&!9n~lt1 
8e1~er 1han - 70 (IBC for cafl'ier rte<;.\.'*'l(;iOS rrom 
?..03~26 lv1Hz to 10-40 MHz. eener than -00 (IBc tor 
(;~ frequenclo.s f10n\ (IQ kHz to 2.03125 MM:t... 
(Al onsets lrom ll:leCll.!ril.11 ~.~ k'Hz: or ·more.) 

ResidoolFM 
Less lhll11 6 ti:t nMS In CCITI t~l')()!'lj; psopholll¢;1iC 

CARRIER FREQUENCY 

Ronue 
201aA: 8(tkHz. 10 520 MHt. t.1$(1l~e·do\'•n to 30 kllz 
2{.H&A· 00 klii lo. l04U MHz. u:x'l.W(> (l~'O 10 30 kHZ 

Selection 
By keyboard enlr,•, 

lnd!c;~llon 
8di!JilLCO. 

ResoluJlon 
10 Hz up re 520 l.IKt, 20 HzJrom 520.10 1040 MHz. 

Ac;c;uri'ICY 
E;C1uol 10 lh.O lr-equet'lcy s:and~n:! ac<:uraC'y. 
See FREQUENCY STANOARD. 

RF OUTPUT 

GENERAL DESCRIPTION. 
2018A and 2(U9A au> sy1uheS.!2ed signOI sJ_-tll&{a1.ors 
~·e1lng the freqcJcncy f31l9e 00 kHz to 520 ~AMz and 
80 kH?. 1<1 1040 MHz re:>;)Ot.1i'/¢{).•. the oo;put may be 
asnplilt.:<!"¢, onese or 1.{equenc;y ui(l(fUtated using e.ilh(I( 
the ·built•in 1-'\F 0$~1or or a/'I uxtOnlaf sccrce. All 
ecmrcr settings arc tt\lered from a fr<.)111 p~~I 
k.ey1>oa1d. Throe liquid <;1ysrn1 <!isplays ONO 
sirr1ulla:l.eOaS te.adovJ 01 ff~'~"">'• m:YJulnlk::Ji i>nd 
outi)lll 1ovet Aemote contro! •1la. the General Purf»$O 
lnterfaec llt.is is a•iaHable ~ah cplic1n. 

SPECIFICATION 

is selected by pressing the AM PULSE 
and FM PULSE\eys,simultaneously, Pulse 
modulation can ttlen be switched on and off 
using· the MOD ON/OFF Key. 

Ease of component replacement 
Careful mechanical design of the 
instruments ensures rapid access to all 
circuits for PCB or component replacement. 
The main RF assembly is hinged and the' 
front panel can be lowered as shown in the. 
photograph. Printed boards interconn<i>Ct by 
means of plugs and sockets and all except 
the RF osclnator board can be changed 
without significant recalibration, so 
simplifying first-line maintenance. A lull 
serviCing manual Is avanable and an 
optional maintenance kit provides the 
necessary RF extension cables, LCD 
insertion and extraction toots, etc. 

- --·•---·· --- ~ 1 .,..,.,,.,~ +hn t::l:OIO 

MAINTENANCE AND CAUBRATION 
The generators have been designed to have 
excellent reliability. 

Cool operation ensures reliability 
The use of liquid crystal displays to reduce 
power consumption ensures cool running 
without the need tor a cooling ran; and 
eliminates all the associated routine 
maintenance and cleaning of filters. The 
packing density of the instruments has been 
deliberately kept !ow to aid cooling and to 
improve access. 

Diagnostic aids 
Tlie ,Second Function mode provides 
powerful fault diagnostic aid facilities from 
the front panel or via the GPIB by allowing 
the operator to send data directly to 
individual latches in the instrument. The 
resulting changes in output condtuons can 
be monitored and the area in which the fault 
lies can be localized quickly. 

Automated calibration 
RF level, FM accuracy and frequencv. 
accuracy can be adjusted without removing 
the mstrurnent's covers. Level and FM 

SECOND FUNCTIONS 
The front panel Se.cond Function key gives 
access to a nomaer of different features 
avaifable·with 2018A and .2019A. Some of 
these a(e related to maintenance. calibra 
tion and programmable operation via GPIB. 
To prevent ·accidental inter.ference with 
lhe contents of internal memories, those 
Second Functions that enable the internal 
data to be altered are protected by a secure 
key sequence. 

Second function protection 
Two levels of protection are offere'd, 
appropriate to the Second Function being 
accessed. The most secure is reserved for 
Second Functions thatatter the instrumenfs 
calibration data, change its identity string, 
protect its store sening~ or blank the 
displays when rnemoriesare re-called. Less 
severe is the first level of protection. which 
enables the user to access those. Second 
Functions that do not aflect the fundamental 
calibration, but which rnay be relevant to 
normal operation. Examples include the 
selection of: RF level calibration units. RF 
level offsets, external standard frequency 
·and switch-on status .. 

Additional operating features 
In addition, unprotected Second Functions 
provide a range of additional operating 
features, such as the ability to display status 
information. elapsed time, type and serial 
number, as well as controlling the auxiliary 
output socket on the GPIB module. 

I 
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RATED RANGE OF use 

SAFETY 
COmphes wilh !EC 3481 

GPIB INTERFACE 
A GPIB ui1erta(!(l I$ \s11Qili1ble as an·op1ion. All lvnc1Joos 
except tr.& s1,1pply :;wi1ch are r~mo:ely P•O:)i_amrnable. 
In add:tiCl'l I<> oJll0\'1ing l'uH Gl~B COl\ltQI Of tha 
tn:s1111m-0n1. the GPIB module Th.'1.S {111 i\Ultillal)' ®tput 
sOc.kol wiif.ch <:an oe use<J :o cont1olre1a;--s e1c. 

C31)ilbilities 
Complies wl1h 1J1¢ f¢110' ... 'ing subse1s :;tS (ll)fi•~ in 
IEEe '18S· 197a l.1n'J !EC Publlce11()(1 625· I. SH1, AHt 
f6, teo, 1.4, LEO. SA I, ALI, PPO. DCl, OTO, 00, e I. 

RADIO FAEOUeNCY INTeRFERENCE 
Conforms wlltl llt.¢ 1cquirornen1s of EEC'llifl}C:li~'Q 
761889 a;> 10 liltiils or Af i"terlere~ 

SECOND FUNCT. 
Se1ect-SocO(ld'Funcbon entiy mode. 

Secondary keyboard func_tlons 
'The fonowhl!J SO;COtldary funct+on$ m3y bo solocied 
using lh~ Soco~ FuncttOll ~y 10110.,.,,'C<J by one°' f'llOf'e 
numt)(lr lw;•s. 

lJnprotec1ed function$ 
o· Second Fuv.ic.tiOI) P'Otecl•on 
I: Olspl;ly inswrnont starus (GPIB ~(t(l1e$$. ct1lib1alb 

ottSc}ts. 1 Q< 10 MHz extetn.'1 $1~md<ird, le•,'ei of 
p1oloctlon. RF output le•l¢1 units etc.) 

2: Ois.playidlange CPUl :>dclress 
3: Oirec1 ed~(essin!J c>I ffllernal latches ($e1vieiri9 ttid) 
4: Oisptay/¢h(1/l!,)C GPIS SRO mas" 
9: l!f~od llrno display (sJ-nee IQ.st rowl) 
11: P.Ot•d i<.:'efllitt s.r!ng (lype ti1ld serial !'lumber) 
<-2! \'/rite a user·def!ne<t Sl/#19 (GPIB only) 
13: Read a user·(fe1io(l(I i;.:1ing (GPIS only) 
18: Set .aata 01\ GPl& i:luxUiary ooli)tll pins 

Protected fvnctions 
5. Ok;pla:y/change AF ICVC-1 unit:; 
6: Oisplay/cf13119e RF 1¢•/CI of(sot 
14; Selee-t I or 10'MH.: 0~1e1nal frequency im.i:O(l;l1(1 
15: Se1e¢.1 d41no...- GPJB oommant1 sel 
16: &!e¢1 Starl~vp wiltl settl119s <~;:>11¢d from Sto1e 10 

Doubly protected funelion~ 
7: AF caiioratlo1l 
'6; FM ~ah..~Ali(ll'l 
9: Ae!let c1opscd lime di&play 
10. Oit1)l;)y total ins<rumeol (>;')~alinH limo 
11: Reserved for calibralion 
190: Wri:e 1cren1ity suin9 sotling 
191: Pro1ect s1cl'e S"ct1in9s 
192: Blank di~}' ot 1-ucal!ed s.<01es 

Display$ 
Thr<:¢ liqu!d cr>'S<al diSPl\I~ p«11ido simuhaneous 
re:.\dout of Carrier Fr:equcricy. Modu!atlori ano RF t<Y..OI. 
Canier f:eq-JM<:Y cli$play: 8 digit dlsplay With 
anm.1nda101s ;o $how tre9uency uni1s. oxt.¢1n.-il 
freQuen.cy St<lndard, f1equl'ln.cy fimi1 O)((;oodod and 
<e.'1"1010 Opera;ion. Mcdul~tion (:lii;p1;.iy: 3 di911 d!Splay 
wilh \lnnuncialOt'S 10 show m¢<1ut<l.1ion tm:ls., FM, 0M1 

AM, 1T1c;dura1!cn ou, 1>x:to1n\ll modulation selaC1e(I 3fld 
rnoduladon llmil "xOO(X.1ed. Le'All dlspitly: 4 4ir,al <liSC(a~· 
\\'ilh annunei(l,1¢1$ •<>show le\•'el 1.1ni1s, 001pu1 Off. 
reWt($O IX)'1101 :rip operated $1\d.fi(r.·C:l limil exceeded . 

AUXILJA.RY INPUTS ANO oUTPurs 

Modulation input 
A lr'Q<ll p.a.OG:l BNO SOC1<e1 aocop;ti. an external 
rn:o:Julot1on input. lhe if¢>vt $19na1 may be levelled l)y 
w.lecling \he MOO A!..C ON,;OFF key. 'rwo LEO 
indicalOtS, HI ~(1(1 LO, IJ(cwide an aid ti'> mailll.Wr1 
caUl)ral(ld 11l(xSt;la1ion ln the Al.C OFF nl(xf9. 

lnlcrntil AF oacUlator outp1,1t 
Tho oulpu'I can ~(:I sot boto-1eon 0.1 mv ant.1 s v inio 
2 kQ or greater. oo'O<.:·:od b')' ke:r·boa.f~ en1.1y. Output ma: 
also be emarect in <IBm into 600 Q b)• rne-an$ <>11.ho 
koymt<1 OOICJttion, 'The output fr~(l(ICy i~ always Iha 
<>flh<l AF OSC and·is $Mrl-¢if¢ui1 prcof. Al swdcll-on 
!hi)/~ (G\'O:I is S~l to 1 v RMS Capable of dri<Mg a 
000 U load for&e\~!!l OOIOW 2 V RMS. 

2018A & 2019A 

EXTERNAL FAEQUENCY STANOARO 

Exte.rnaa a1and3(d fupvt 
Accep1s emle• a 1 MHz of tO MHz ~ri:'l.J of <tt least 

W;)rm·Uptlme 
V.'ltt!~ 0.5 Pf>M ol linril lfcQuency S Mlnure!l 11(11'1; 
.s1Vr1oh·on a1 2Dt- aw.bwn1. 

Ageing ra1e 
8e11~ lh\U'I 0.1 PPM per m()(lih a1101 I l\'ICtlih's 
co1111111JooS (.ISe al cons1an~ :lmbiont tomperat1.11e. 

lnlcrnal s-t.,nda1d output 
Eiti1'°'" 1 tAliz or 10 MH1. :ll. ncrnina!ly 3 VP·P $Qu,;l10 
wave. Source fmpe(lt.HlCCJ 100 Q_ nomfnal. 

INTERNAL FAEQUt:,NCY STANDARD 

Fre:quency 
!OMHl. 

Tempcratvr<t $k,bility 
Belle( lh(lfl :1:0.1 PPM cw< the u:m;;or<1ture;·range o io 
4.0'C. 

FREQUENCY STANDARD 
ftue1ns1 or C)(li.lfrlal fre®ency &laod~f(I nioy t.:e seiec100 
;rQnl lh<i rt<):11 oariel Ann1.1ociatQ.f$ S!1()'1t whi:h IS 
~.k.'Ctod. 

Froquency stand,rd 1·npul/Ovlp1.1t 
A rear·t)l.OOJ BNC 00¢kCI p1ovides an ou1pu1 lt(lrn the 
internal fteqi1~1)(;y $landilld at either 1 MH; ¢110 MHz 
wl)en Jn1¢1n(ll s~t'lndard is' ~e1eo1e<1 This oocket 
be-C¢mC$ the extema!'StandlHd i11jXlt whon ex1ernat 
Sllln<:$;)1d is selec1ed. 

Freqvcncil)$ 
300 Hz. 400 Hz. 500 t:t2. 1 k:tlz. 3 kHz and 6 k>-0; 
selected sequentially by 1epetili~ pressing ¢1 •Ile AF 
OSCl<i!y. 

Olspia.y 
She: 1;eos indicate se1ec100 lfet::a111.lnt.')', 

Fr0qu(lnoy accuracy 
±5%. 

OutputJev~ 
0.1 mV to 5 v in:o <l load ol 2 k2 or g<et'l.l(.'f, :'iCllocted b>' 
"=eytx>M~ ootry. Ou1pu1 may be en101ot1 i/1 mV. V or- as 
(fem irtllO 000.Q. Capable ol (:l(Mt19 a 600 U .load lor 
IC~ ~11 'll/. SOurce IMl)C<l<lflCO ~S lha.A 10 2. 

Lcvtil accuracy 
1 S% fe< outpvl l(NOIS <1bove !)0 my. :1: lfl% 1¢( lovels 
from 0:5 10 so mv. 

Olstortion 
l3~1.1or thon 0.1% total' hau'l':()(liC (1it;1ortloo fot a l kH'.{ 
ovlPQl frequency at al'! auc1i<> IO'l(ll of S V AMS i.uo 
iOOkQ. 

AF OSCILLATOR 

Accu1121;v 
Better lhan ±(·1~,. ot d'eplh $Cttitlg •l%; for modvh)lli<)tl 
<.tepths up to 95% nt 1 kHz mod1Jra1ing 1requcnc1 and 
carrier frequ~~¢ies ~•r> to 400MHz. 

Frequency 1esp<>nsc: 
±1 (18 lrorn 20 Hz to 50 kHz (~-'!ill¢ l<> 1 :kHz a;&'.)%. 
(lep.th oc -ooop'ed. 

Ef'iVelopo distortion 
Loss men 3% l(>tal l\.(l!manic d~storUon.for modv!.(!JirJn 
depths up to~ ;)I 1 kHz modula~ f<eQv~f;(;'( and 
c.arrtH troovOl'ICICS up to 400 MHZ. tess th;)n 2% 10181 
harmO(l1<:.<tiSto111«1 fo1 modula.lion <JQPlhS cc to 90% a1 
1 kH}. M<X:l~laUng frequency tor ¢;lnior lreQuenc,ie.s up 
I032MH~ 

EXt~rna1 modulation 
\'/ill1 lite rr.ooi~1ion AlC on the modulst(on <f~l.tl is 
ca!lbrat«t IOf fl'lf:)(l.I to-.·.a!s between 0.8 V and 1.2 v 
RMS, \'filh the moduta1ion A.LC <>fl. thl> moduJaoon 
{1¢f::h is calibrated 1or an lnfJUt lcvot of 1 V AMS. HI al1(.I 
LO l.EDs are pr0'1ideC1 a~ M ;)id to mairnaining 
ca1ib1ated rr.od>JUli01l in thU ALC OFF rr.oo~. v.•non the 
HJ and LO U:Os -$1~ ¢xJiriguish&d. ttle lnpvt •l()l'IO!'le will 
be fn tM ran9c 1 v RMS :t;$%. Input ifOP-O<itlnce: 
100 1-:Sl nomiri:J.1, OC coupled. 

AMPUTUOE MODULATION 

Rang.: 
0 to 9'9% in f% stops.,. 

Scl«.tion 
By fronl p.1001 k<l~·bOU•cl. ln:ernal-SOUfOO ($00 AF 
OSCILLA'l'OR) Of l!)(l"rn;il inr111t M,$1~ tV' ~·~ 

Ailr:ige 
Mcaul31ion ii'lC'¢.,c 0 10 10 radians !or ¢;;'1rricr frec:uel'lcies 
bel0\'1 2.00125 Ml-lz: 0 to a value in r:t(li(ms equal 10 me 
cerne- 11~$i1CY in MHz, tot frc-qul}ilC;if;ls a~·11: 2.o:u2s MHz. 

seiecucn 
6~· J10l'lt ponel Jee)'~<' h\1¢1,~1.I scesce (see Ai 
OSCILLATOfi) or P.Xll'l(1,;,d inpul may be -se1ec10<1 

Oi$pl;1y 
3diy!ll00. 

ACCVMC)' 
x5')) exd~c1r4 tt'l$:~1 J.?;M. 

Frequency response 
.1: 1 dS from SO M.i: 10 10 kHz·rP.!ah\•e 10 1 kHz. 

OWorOon 
~~:~u:;i~~~:,:.;rmo(ltOdi$f01li<)I~ ;n 1 kHz 

Extenial modulation 
\'vt1h mocJvlOtion P.LC oo trwr (le·1la1ion is c"<llit:«Ued IO( 
Input IO<Ms tx.11ween 0.8 \I ilnd 1.2 V AMS. \.\'Ith 
ll!.<X1'JUUion ALO off. lh(I <J'<r.>i<itbr: is ca.Jib1~1e(f JQe on 
ini)ut level of 1 v RMS Ml and LO Leos ere J)1cr.•ided as 
an aid to,malnt;)inin!) calibrated nlOClul~tY.>fl in Iha ALC 
OFF mo(.!!), V\'t)on the H.I and LO LEOS are 
extlngvishacl, tho f11pu1 vo11:0.o wit bo .n the range 
1 './Rt.IS :t5%. Input lfnt)OO;,\nce; 100 I& oomil,31, 

PHASE MODULATION 

FAEQUE;NCY MODULATION 

Hange 
f><:\'IJ< devi;i;lton from O IQ 100 klolz tor carrier ff<l<i.V<)fl¢i0s 
up 10 2.00125 MH~ Po\lk. doy?alion from o ·10 i% of 
carrier f1equel\¢)' tor cmrier f(eq\Jen¢ies l)l)OV6 
2.<X.!125 -.1M,:, 

Selection 
By, 1ront ix•nol ~yboard. hne1n(ll sowca (see AF 
OOCILLATOR> or exien{til i1)J)ul may ee eerecrec. 

Dl.$pk1y 
:l digit LCD. 

Dov.i<ition il'OC-Uracy 
1;5% of de\f!ath'.>1l 0.1 1 II.Hz niO<lu~llng frCl(lu¢11Cy' 
excluding re~iCll•{ll l="-l 

Frequency respcese 
.l I dB fiom SCI l<lt 10 f-00 kH.z re1a11v'e 10 t kHz. Usable 
dOW)l I(> 10 tfz v1ith reduced ce"d;lti;>n, 

Ois-torUon 
l.<i'S$1Nlt~ 3% total h&lmottie 4i:>·:ort<>n at I kH2 
mo(lulotirig ire'qlH!ncy anc ~ dt.wiu~ of up 1p 70% ct 
maltimUm e'lll!lable ;l~ ;)lly. e<11cier fr&!1ueooy, l.OSS ltlwi 
0.3% to1a1 ha11liOO!C <.5•storto0n at 75 >:H~ <1t-.·iab'on at 
cemer llOllUOnciosJrom 88 MH2 10 ,106 MHz at I kHz 
1no:11>IP.lin~1 rrcc;,.ue11cy ustr:g lmf)fll;)I AF ceciaercr 0< 
elO(!nl:)I soetce Nilh ALC OFF; 

Externttl mc>ch1l;,tion 
IA'ith ~vJn6oo ALC oil lh¢ (lovi~1ion is ca!lbrated tcu 
inpvt llWels bet:o'teen 0.{I Vond f.2 V PO. \','Ith 
moduladon ALC ou, tho de'/lalion Is .ca!l~··~nc(I lor an 
.inpuUe:\'el ot I V RMS. HI and LO LEDS ;l10 Pf(Y1icted as 
att aid 10 m(1inw,1ni~ calibre tee 1noo:1l~tron in lhe AlC 
OFF 1110<10. \'/hen th;e HI fin() 1,0 LEO$ a1e 
(l)(IJtl~ulshod. the inp,ut YOll~go .viii be in 1ne range 
l V ±5%. fnpol'impe(l:;tl'l¢U:'1001cQ nomfnal. 

Single sideb11t~ phi!se noise 
Seuer 1h{l11 -130 dBciHz at 90 MHz M•<$ 20 1':H2 o;fset 
r1().')l 1hc <;ilrrier, T>•plca.! per1011n.'\11Ce curves are a!l<>wn 
in :ho·teld. 

RFl~.fl.J(age 
Luss than O.S JLV PO (J<.lner<i~ed in a 50 Q k>tl.<lb)' <1 l.,..<o• 
lurn, 25 mrn IQOI}, ZS mm or mere ftom lhO <.:0$$ of the 
geoor81or V1iU1 U~ OU<PUt level $¢1 10 ~S thall -10 d8m 
<lf!O lh¢ Ol•IPvt t~minated In a 50 Q sooled load. 

Signal Source~ . 



Note: ;\dash(-) .n. place of~' p:u1 numbof i(1(1ica1es thal lil>O combination (l! vi?flsnts i.s no1 available, 

VERSIONS 
Sing!"' OpUon 

Stand.ard V(lrSIOf'I 52019·0JOP 
52019·9l0E 

Avk>nlcs 5?.018·<1028 Avi<>ni¢$ 
52019·402.J 

10 kHi Cartier s201a.·404A - 10kH~ 
S2019''04G - Cnrricr 

Pulse f.lodvlalk>l'I 520)8·'i08U si018·410E 52018'-4. l'aY Pulse I 
.S2.G19·'1000 S0019·410'N 52019-41.ZT Modu!aflon 

FM E)(tensl<>n 52018-·IOIR tl201~.!.03K .S2018·40SZ 5?.018-409Y 
5:?019--.tOll G20H)·t.03F $2(}19·46!>\• G20l!i-'-O~·r 

FM E>:teoslofl wilh 52(1i6·4tlU 52(>18•4l3N 
Puts.c Modulation 52019·4110 .5ro19.413P 

OrdCfing Supplied A<::<:¢$$Oflff 
numbers AC suppfy \ead ~3129·07€-Y 

CSijH'ating manu<d 466Bl·S"llA 
iH$20.)6' 91\)l•Vol \)J01 2018A 
(!hd .2019 ... \, 

54433-00tU 
Optional Ac:tQS!\.Or!es: 
GPIB ·Modvle. 

43129-1'89U Go1a I.toad Asoo1no11. 
46881·385R G.PIS t.i;:ul'JatH554<}11·010P 

(cor1tains cetaHs of gonof:il GP18 
r.(o:ocol.s;. 

46683·408K TEEE/IEC Atl\\1)ttr B!ock. 101 
GPlasccket. 

54711-033£ Main1onanoe Kil. 
4G883·511R Front MW\<!e Kit. 
46883•506M 1;iack. Moon1ing Ku. 
43126'1)12$ RF Connee~ttg Cab',g·(Tl-A.!.969.'3) 

50 !~ \$ m, 6NC. 
54411-051X 1n1p(!d~ce Ac'.IJ.;>1.Q( sa.•?a Q, 

BNO C¢flflector.s. 
46881·51~Z Servke M:~nual H520tl}-9\0f> Vol. Z 

(tor 0018A ar~ 2019A). 
54311·092P Qoaxlal .Adij/)1¢t N Male to 

~N'.; Female 
54311·09SC' Cornl•)Cle< caole, 1 m, lype N 

Cot111(.1<:•6t$. 
46662·066S Carr11inn caoo 

ACCESSORIES 
•Nhon orde1ing 5_)l¢f:t!le qooie Ci;)hl d19lt co:.10 numbe1s. 

V/IOEBANO FM 

lnpul 
Rt}ar panel BNC $DCl<e1. 

Btindwidth 
20 Kr. 1.0 711/1Hi. 

l)evialion Sti'sltlvlty 
I vcu pqv.k o<¢Jces a r-Ominal devi~Hi0•' ol t2 MH~tll 
a c!rrler f!OQocor.y cl $00 M.l'iL 

RF OUTPUT 
L~WI eccwecr 
tl (IB lrom 101'J'l~10S20M~t.±2i:l8 lrom5?,0 MHZ !O 
1040 MHi'(2019i\ OO.')'.) 

$2019"497L V/IOEBANO Fll.t VERSION 
f>peci6ca1;'<:<1 is lhe same as for ;he st~(t(Satd 
520U)·910E rnodel •,•/llh l.>"l<.1- r.tldltlon ot: 

CARRIER FREQUENCY 

R.;inge 
20i$/,. 1() kHz to 520 MHZ. 
2010A: ·,o !<Hz to 1040 MHz. 

EX.TENDED LF CAFOllEA RANGE VARIANTS 
Spscill<:l'lllQA is the same as !o1 the siaooard mo'1CISi 
\\~1h 1he 1¢11¢'1.•lng oxcc(.l~ions::: 

PULSE MODULATION 

C<1rr~r pulse rotiponse 
~it;(l time less 1ht"ln 100 ns Fatl \imn lflss than 1(!0 ns 

C~uYler on/OU reno 
f!e1117r ;.han 65 ce a; 70 t.~H;; cerrter l'«!Qu(l(1¢y reduc109 
tiri<}:l.rty 10 bel,)c• lhtin SO dB al S20 MHZ. c.aJMi 
fr<J<;.veoc:1 and 1h1)n ll'l Qe1;e1 ih;;n'l -35 es al .600 MHZ" 
canic1 flf::)Uenc;1. 

Pro-paga11on delay: putse input to carrlc:r pulse 
T~·pical.t)' 280 )if;. 

lnpvt 
Aear p;)nQI 8NC conoecicc Input int¢(fance:·50 l~ 
nom11wl Nonv.na1 s~r.~ l(l\lt)ls: O v le• c::ime-r off ..... s.v 
101 carrier on. 

SeJ'1cli(ul ~nd dh>pl;iy 
Pulse mo(l\1!a;lon is 31:~'1¢¢.ted by proo~ng tne AM 
PULSE anti 0M PULSE ~C'f!\ slmJ~tinCOl•~Y ti IS lhen 
$ .. ,1~i;hed on.1fl(!. ~11 u.sinQ the t.100 ONIC'&F Miy. 

Ftequancy r~$ponse 
±I d8 from 5(} I b: I() 100 kHz 1(ll:;nt..•e re I k)<li. tJ!l$ble 
t11J\\"t'l 10 1 Hz wim t«t1z.::ed devia:ion. lhe 1r.st111mel'I: ls 
wf•~t:!e fo1 teStinfl le<iel'l'~rs reQvi1ing slgnal!in9 icnes 
wiltl ~ f(~J<!ll"C:'.f c.«1IOf1I down to 1 Hi., 

Carrfc::r froquency 8't11ing.time (FM Off) 
The lit1in9 or Iha exte.ft<.S(IQ FM bl.ttdw\dth (IJ)1i()n results 
in tne &eltlif\!) time ct me iru;t111mel'lt ln'lhe r:M ON mad9 
being aP\'.)roximOtl}?y..S s to wl1hin 100 Hz o1 <he lill\\l 
(1fl¢;\.l()(IC'.f. 

AVIONICS VARIAN'l'S 
S(.)C<:il"..¢a11on is U!o same as for the SIA('..6?.ro mo<:I01$ 
·1:ilh. U~ !o:lo't•lr>g e)((:01}1iOOS.. 

CARAIEA FREQUENCY 

Range 
20\6/\: \5 MHz to 520 W1HZ, 
2019A: 15 MHZ to 1040 MMi.. 

RFOUTPtrf 
Levo1 vccul'acy 

±2dB"i1om'tSMHrto5 MM?., ±I dBf101:l 5MHz: to 
S~1f MHz. ·~2 dC.lfom $2'0M.Hi1¢ 10·~0 MH:t 
<2019A ool;•}, 

AMPLITUDE MODULATION 
Ef'W8o~ di51<>r1iOf1 

I.OS$ men 3% 1c:a1 hru:monic dis101~i0n tor mot.ivl;:ttXJn 
Cv?lh$ up 10 60% al 1·\<Hz modulu.liug l:reqoenc:t IQ! 
ca11i<.11 ltequencles VI) 10 400 MHZ; 

DOM purt(umance 
eener 1t1~11)·().0t.5% Af,J, t!i!le<(Y.l<:e 1n dep\l) of 
roodulalion l(lf 11.."'3- tones al 90 Mz and \50 Mt escn o1 
40% modulat'°'• nenm. 

PULSE MOOULATOR VARIANTS 
SpecH1ca1icn iS 1he sarre as fot 11~ s1andaJ'(I models 
will'• Iha 10Uo\ .. it1g cx.cepl'.MS. 

AF OUTPUT 
L.c::vel a.ceura.cv 

V''i\.li pul~ mocMatiou 001 io.elect(;ld· :i:1 <lB froCTI 00 k.H,_ 
to :.i20 MMZ, ±3 dB ft(.)Cn 5~1> M~l 10 IQ4Q r.,i.u,i 
(2019A only). V/11.n puloo nt()(Sltlalion seh)Cl(l\1 ;)nd •5 V 
applied 101luloo mocvlaUoo i~UI tl.e c<"1111(ir on), ·- . -- . . . .. ...... " ..... ,. .,,,.. .......... 

EXTENDED FM BANOV/IOTH VARIANT$ 
Specill<:Ut'«I is me snn~ :·1$/Qr the sti1;1iJ:lf<'.-mcaets 
with the rQll¢-'.1.·1t\'f! exc_eptkms. 

FREQUENCY MODUU\TION 

stereo $epar~tion 
f« ca.'rlie{ k(lc,uencies 1.>0:1· .... een 88 MM'f :;in~ ~08 MHz 
l:Y.!1::er 1ha1' so df:I et i kMz. Typical ~w.~1ioo~- 

v.·~1 
·,ok{J 
35.211J 

Oep1h 
!)2Smm 
20.7in 

V\'l<lth 
ll25mm 
16,7in 

DIMENSIONS ANO WEIGHT 
(ever ;>r~.-ecOOr,,G Wl txr.fo~!ng optlonitl llonl P{ll'lel 
hand!GSi 
Hetg:h1 
-sa mrn 
6in 

CONDITIONS OF sroRAGE ANO TRANSPORT 

Temperature 
-40'C U') • 70'C. 

Humidity 
Up 10 90% r(.'{:)li11E! humidity', 

Altitude 
Uv \O i~oo m (p1e(;;l111il(!d frli9h1 (ll 27 kf'a d-l{uu)nlitl.l. 
1,e, 3,911)/ltl~). 

POV/ER REQUIREMENTS 
AC$upply 

S+.\llc!Wtl.e volta9Et 1;,\n!'JOS.105.10 120 v, 210 10 2•10 V, :111 
:1:10'%.-45 t<> 4.40 Hz. 85 VA maxlm\.ltn, I 

2018A & 2019A 

nal Sources Si 


