SINAD and R17 power
EASUTEIENTY
complement the high
dccuracy measurements of
AM, FM and @ M in
the versatile product

2305
Moduiation Meter

M 0.5% basic accuracy

B 50 kHz to 2.32 GHz frequency
range

intermal caliorator

Fast automatic wning

Low noise

RNon-volatile memaory

GPIB programmable

AM, FM and @M measuremenis
Freguency and power
measuremenis

Distartion and weighted
measurements (with oplion)

W Excellent stereo separation

B Overload protection

Modulation Meter 23505 is an aulomalic
tuning instrument suitable for a wide rangs
of measurements on signal sources. Con-
ventional tmeasurements such as FM oy
@AM deviation and AM depth are made with
excellent resclution and high accuracy over
a cartier frequency range from 50 kHz o
2.32 GHz. Additional measuraments such
as  frequency, RE powser,  frequency
response, signal to naise ratio, etc. can be
made and a high gualily demaodulated
autput is provided Tor monitorng purpnses.
An internal ealibrator is fitted W ensure
aptimum accuracy for all modulation
measurements.

Wide Ranging Applications

With its wide range of measurernent
facilities the 230% i suilable for devel-
opment, production and maintenance

testing of equipment for fixed and mobile
communications, broadcasting, telemotry
ang muliti-channel links. The unit can also
be used for measuring and catibrating
precision sighal sources.

Automatic and Manual Toning

In s mormal mode the 2305 wnes
automatically to the strongest input signal
with an acguisition time of typically
500 ms, but a manual facility is provided
whereby the instruiment can be pre-iened
 a Trequency entered via the numerical
kevpad. The frequency display is used to
ndicate the cairier frequency of ihe mput,
the error from a previously entercd value or
tha modulation frequency depending on
the function selected by the operator. The
2305 includes input protection against
accidentally applied overloads up o
25 W.
Maodulation Measurement

The 2305 is capable of measuring 'ivl
deviaticns up o 500 kHz, phase deviations
o 500 radians and AM depths up to
99.9% with modulating freguencies up o
300 kHz (50 wkHz for AM). Ranges are
selected automatically by the instrument to
give the best possible resoiution.

Four detector modes

rour deiector responses  can  be
seiected: average peak for all routine
modulation  measurements, positive ar
negative peak where madalation symmetry
needs lo be estabiished and nose
averaging Tor the reasirement of residual
naise. A peak hold mode is also provided
to hold the highest level of modulation
which occurs, allowing the limiting
periormance of transmitters to be correctly
measured.

Relative mode

A relaiive mode allows measuraments
o be made in dB relative to a reference
valug, tor example when checking
frequency response of  signal-to-noise
fravio.
Povwer Maastrament

The 230% directly indicates powet input
levels Trom 10 W o 1 W oand with
exiemat attenuator pads this range can be
easily exiended. The altenuation factor of
an axternal pad or the vaile of a known
power level can be entered into the 2305
and the unit will therr auwtomatically correct
its reading, to give an indication of the
power applied @ the input of the
allenuator,

internal Calibrator

The internal catiraior checks the 2305
each Ume the unit Is switched on and
updates the calibration whenever the
operaior  presses  the calibrate ey
Alternatively a software Tunction allows this
facility 1o be charged to provide a con-
fidence check where this is preferred.

LY Processing

A choice ol five different LF fillers is
offered 0 cover the widest range of
reguirements and they allow the user to
resirict the LF  bandwidth when full
coverage [s not required. An outpul giving
up 1o 3 V RVS into 800 € is provided Tor
external monitoring of the demodulated
signal.

Sterec Separation Measurements

The excelient phase and amplitude
linearity of the 2305 allow sierco
separaiion measurements of over 50 db o
be made.
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2305

Signal-to-Noise Ratio

Measurements of residual noise, signal-
to-noise ratio and freguency response can
he made with 2305 and ah oplion provides
for measurement of distortion (at 300 Hz,
500 Hz and 1 kHz) and also inciudes
psophometric welghting lilters for weighted
mnisa and distortinn measuremnents.

Non-Volatile Meniory

Information on ug to 10 settings may be
stored ir: the instrument for later use and
the provision of a non-volatile  semi-
conductor manmory allows the data o be
stored even after switch off without relying,
an @ battery. Recalling a complele setling
from the memory only requires a simple
kewboard action.
Programimalility

The 2305 can be simply fitied with ine
optional GPIB interface so that alt funetions
can be controlled over the bus. Simple
commands  set up  the  reguired
rneasurement conditions and the unit will
then send results o the GPIB controller
when requested.
Matndainability

The use of liguwd crystal displays
redupes  power consumplion and &g @
result a coofing tan is not needed, thereby
reducing  rouline  maintenance  and
impraving  reliability.  Self-diagnostic
faciliies are incorporated within the 2305
which, with the aid of other diagnostic
features, simiplily the localizing of taulis.
Access to the unil is very straightforward
ana atl cireuit boargs are interconneciad by
plugs and sockets for ease of removal or
raplacement. Normal calibration is carried
aut automatically by the intermal calibrator
and no adjusiable calibration cantrols are
fitted inside the instrument.

Specification

GENERAL DESCRIPTION
The 2305 is an avtomalic wining modulation meier
covering the frequenty ange 50 kbz o 2,52 GHy,
with & bsi meculation measurerent accuracy of
=0.5%.

Carrisy Freguency Range
50 kHz 1o 2.32 GHz

Autoniratic Tuiing
Seleciing “Ault Tung” causes 1he instruroernt W e
autonmancally to the sirongesi signal in the carher
Irequency fange.  Acguizition fime s iypically
500 ms.

Freguency Indication
8 digit LCD - siee under FREGUENCY DISPLAY

Manual Tuwing
By front panei keyboard or GPIG eniry

Seqisitivity
=25 dlm {13 mV RS inte 50 ) fiom 0.5 MHz To
500 MHz
23 dBm L]_B my S
1000 M
518 d}t{im (98 miy RS intee BO £2) fom 1 GHz 1o
f1aHdI3m {A0 MY RS into 50 €1) from 1.5 (o
34

o 50 L) from 50D o

WMaxiiouin Dnpui
P30 dBm {1 W or 7V RMS indo 50 L) Trom 50 kklz
o 2.3% GHz

Overload Protection
Agtomatic trip piovides proteciion apainst overloads
up to 26 W
Inpui Connector
Type N fermale
Inpul bripedance
50 L nominal

requency Modulation .

Maximurn Deviation
500 kHz peak devialion al modulation rates of
A0 Hz to 275 kHz at camer iresuencies above 5.5
MHz. 50 kHz peak devigbion at modulaiion ries of
30 bz to 15 kHz dp 80 5.5 MHz

Ringe Selection
Renges aulumaticaily selested for best resoluiion

Display
4 digii LCD

Accuracy
After salibration us

s undey MODUIATION DISPLAY

ang intermnal calibrator, £0.5% of
reading -2 feast ficant changing digit at 1 kHz
rodultion e wil: the 50 He 1 15 iz liler
selesied. £1% <1 digt for deviations less than

5 Khe.

Fiequerncy responsg relative w 1 kHz modulation
raie with e 10 He o 300 kM2 dilier selecied:-
=0.5% of reading ror modulaiion rates from 20 Hr
in 20 kHz;

+0.5% -4 ol reading 1or misdulaiion rass from
20 4z o 50 Kz

+0.5% 5% of isadhing Tor modulation rates from
20 He to 275 Kz

Noies
1 Where necessary, allowance must be made for
peak residual noise which will contribute o peak
redadings.
2 hgurps apply for carrier eguancies greater than
5.5 MHz.

AM Hejection
Typically 40 Hz peak deviation for 0% AM ot L KHz
rodulation rate with the 300 He 1o 3.4 KHe Tiher
selected
Wabes
1 MNoise in 50 Hz 1o 15 kHz band is typically 6 dB
higher

2 Noise in CCNT peaphometric weighting fitier s

ypically 3 dB lower
Phase Modulation.

Carrigr Frequency Range
4.4 MHz 1o 2,32 GHz, usable down w 50 kHz

Mazirmur Deviakion

500 radians for modulaling fregquencies up o 1 k.

{500/f) radiang Tor modulating requencies above
1. kHz, whave g the modulaning freguency in kHz.
Range Salection
Ranges automatically selected for best resotution
Display
4 dighi LCD --
Accuracy
Alter caltbration using internal calibrator, = 2% of
feading =3 leust significant changing digits for
1. kHz madutation rate.
Fn‘quency respoise elative 1o 1 KHz modufiion
rate, =2% of reading =3 least significant changing
digh Tor modulalion raies ftam 300 Hz to 4 kHz
L able from 50 Hz o 20 kHz.
Mot
Where necessary, alowance rmust be made for peak

see under MODULATION DISPLAY

tesidual riolse wiiich wilh conlribuie to peak readings.

AM Rejection
Typicaily 004 radan peak deviation for 0% AM &t
L kHz modulation rate measurad with the 300 He o
3.4 kHe filler selected.

Amplitude Modulation .

Mdmmum Modulation Deptih

Modulation Hates
30 Hz to 50 kHe for cairier fraquensies from
5.5 MHz to 2.37 GHz.
30 Hz to 15 KHz for carrer frequenciss fiam 50 kile
o 5.5 MHz

Hange splection )
Ranges automaticaly selected tor best resolution.

Display
4 dligit LED -

Aceuracy
Afier calibwation using internal calibraior = 1% of
rgading 24 leasi significant changing digit at 1 khz
modulation rate for depths ip 0 95%.
Fresgpuiesiioy vesponse yelative va 1 kHe =2.5% of
reading Tor inodutation rates from 30 Hz t© 50 kHz.

sed unider MODULATION DISPLAY

Notes:

1 These accuracy figures apply with 30 Hz o
50 kHz LF dilter selecied.

2 Whene necessary, allowance rmust be made foy
peak residual noise which will contribute t pedk
readings.,

FM Rejection

Less than 0.5% AR Jor BO kHz peak deviation for

varrier frequencies above 5.5 MHz mieasured with

ther 50 Hz 1o 15 kHz filter selecisd.

Hesiduat AM Noise
Less than 0.02% RMS AM mizasured with the
300 He Lo 3.4 KMz filler selected for ingut levels
above - 17 dBm (30 mv).

-Ppwer. Measurement

Rangs
1O MW o 1w (+10 o +30 gBm) from 50 kHe 1o
1580 MHz Usable o 2 3 GHez.

Accuravy
=1 di¥ at 8O0 MHz, front 10 mW io 1 W
Fraguency response
=1 i wom 500 kHz e 1.5 GHz usable down (o
50 kHz and gy o 2.32 EHz
YSWR
Belier than 2:1 from 500 kHz o 1.5 GHz

- Fregueney Display - - -
ront panel keys select display of the ‘f‘oHuwmy O an
8 digit LG
Carner Trequency;

Carner error - the difference between sarser
freguency receved and carrder frequency set from
ihe tient patiel or by GPIB control;
Madillation rane.

Carrier Fraguency Mode
Rangie: 50 kHz 0 232 Gl
Resolufion: 10 He for carrder {reguencies up o
1000 MMz, 1060 He oy cariey frequencies up o
2.32 GHz.

Capier Erfor Mode o _
Resoliion: 10 Hz for all sander fregquensios

Modilation Rate Mode
Range: 20 Hz to 275 k- I/
Resolution: 0.1 Mz up v 5
5 kHx

Agourasy (all modes)
&3 counl & Trequency standard eror

5 kHz and 10 Hz above

“Maduiation Displa
A digk LCD Indicates resulis in the following unigs:

AM % modutatich depih
Fid kHz devigtion

61| Radians deviation
Power diim or W, us selected

Redaiive  db.

Detwctor Modas
The following detecior modes may be selecled:
Averape peak [{pk-pkf2], Positive peak, Hepative
peak, Nose sverapng.

Bisplay Modes

The following display modes may be selected.
Absoiute - displays absolute value of modufation;
Relative - displays modulation in dB relative 1o a
reference level eniered fram the front panel;

Peak hold - holds and displays the peak values of
the modulation or power




Five LF (post cimeuu‘m) ulms ey be selecied:
10 He i 300 kHe, 30 Hz © 50 KkHz Dai within
0.1 db.

G5 Hz 1o P50 He, 50 He o 15 kdz, 300 He o
3.4 kHe nomial 3 dB bandwidth.

Pe-emphasis.

Three df‘ empn.lm tme consldnis may be sejecled:
50 ps, 5 ps and 760 yis. (De-emphiasis alfects
only the L output and relative measurenients, nol
the modulalion readicg.)

IF pufput 15 avaitable at a front panel BNG societ.

Frenuency
As carmar frequency Tor puts up o 1.5 Mz,
250 kHz nominal iof inpuis from 1.5 to 5.5 MHz
1.5 WiHz aominal for inputs abave 5.5 MH2

Amplitude B
Gueater than 50 mY AMS nominal inle 20 L load

Output impedance
50 L} nowinal

A derodilated, Tiliered dnci (i emphas zod LF
output is available ar a front panel sockel

Level
Front paned conirol adjusis level fram O 1o ai least
3V RMS into 800 € for TM deviations gieaier than
5OG He, AM dapih jreater than 0.5% or @M greater
thar 1.6 radians at 3 kHz

FM Distoition
fu Jmoduiai,i(m rates up i 20 kHe: Betier than
1.15%
THI for deviations up to 100 kHe Better than 0.5%
THD for deviations vy o 500 kHe Al modulation
rates up o 100 kHz: Bewer than 1% THD for
deviations up to 500 kHz

AM Distortion
At a1 sz modalation cate: Belier than 0.3% THD
for modulztion depihs uy @ 95%., AT modulation
faies up o 50 kHe Better than 1% THD for
moduladon depihs uz o 95%.

Steveo Sepavation
Better than 50 dB at 1 kit

FREGUENCY STANDARD
Internial slandard or extemal input. front paned
indicator shows whin extermnal standard is sefecled.

Internal Standard
Froguency: 10 Mifz.
Temperalure siability: beiier ihan 0.1 pjrm over
hemperature range of O o 40°C
Warrni-up tme: Within 0.5 ppm ol final freguency
within & min from swiich-on ai 20°C ambient,
Ageing rale: better than 3 in 107 ger day, 1in 107
per rmonth, L in 10 per year.

REAR PANEL INPUTS & GUTPLYS

LF Curtpui
Auxiliary LF outpet unaifected by front panel level
control is aygilanle ai a sterso jack sockel. Dutpui
level is proportional 1o modulaiinn depth with
approximately
5V peak into greater than 10 KL corresponding
full scale on each vange.

External Filber
An exiernal LF lilker may be connecied via & jack
s0Che!

Extenial Local Oscillator Input
An extenial local veciliaior may be connecied 1o a
BN snchet,
Fieguency range 28 10 56 Mz o cover inpui
signals om 26.5 Mz 1o 2.32 GHe
Input level: 160 my 10 1V WS
Input mpedanse: 8O £ nominal.

Internal Standard Outpui
10 MHz infernal standard suipul available ab a BNG
gockei. Cuipul level grealer than 100 my RMS inio
5O K2,

Extemal Standard Inpui
Actepts d 10 Ml Iz ,A snal of gt least 1Y RS
Maxirrium {npul: 2 Rivis
Lriput impedance: 1L10 1) norminal.

SECONDARY FRONY PANEL FACILITIES

Store/Recall
A STORT/AECALL key used with the numeric kc‘vﬂﬁc1
allows up o 140 inslrument setiings o be stored i
the non-velalile memory for laier recall.

Second Functions
Numerous second funciions are available, selecien
try pressing lhe blug ENTER key. Four levels of
nictection are employed wo sateguard caliby
data ¢ agamst aveideatal coruption. Full information
i5 given in the handbooks.

GPIB INTERFACE
£ GPIB interface is available either faciony Titted o
a8 an dusessory Tor the user o il (see Verslons and
Accessories for orderirmy information). All controls
excep the supply switch and LF GUTPUT LEVEL are
rernaiely programmable.

Capabilities
Cormplies with the following subsets as definad in
ICEE ABS-197B, JEC B25-1 1979 and BS6L46:
SH1, AHY, T O, L4, LG, SR, WA, PP, DO,
DT, €0 and

DiSTl}RTIUN,!WEIGHTING FILTER OPTION
A distorlion and SINAL measuring Tacility (with
weslphting fillers) i gvailasie aither as a factoy 1ited
eption OF 3% A Bceesstry Tor the wser o L (see
VERSIONS AND ACCLSSORIES for ordering
inforration).

Distetion/SINAL
Measurement reguencies: 300 e,
1 kHz {all =5%).
Hmudmmlal rejection: Greater than 85 dB.
Bigiortion iange: O.1 o 100%.
SIMAD range: 0 50 dB. Accuracy =1 dB.

Welghtmg Filbers
CCITT: Frequency response contorms o CCITY
r&um:nﬂ]dmilun Ph3.
CCIA: Frequency response confoms CcOIR
fecommendation 46e-2.

H00 He and

Electromagnetic Campatimlity
Confarms o the requirements of EEC directive
TEE89.
Cuormplies with VOE 0871 (Class B) and VBE G575
SHFETY
Coenplies with JEL 348
RATED RANGE OF USE
{Over which full specificaiion 1s met)

Temperalure
U o 55°C

CONDITIONS OF STORAGE AND TRANSPORT
Teriperaturs

A0 ta 4+ ¥0°C
Humidity

Up ‘:JO% relative humidily

Altitude
Up o 2500 m (pressudsed freight ai 27 Pa
differential 1.e. 3.9 bifin2).

POWER REQUIREMENTS

AC Supply
Switchable voliau\ ranges 105 to 110 Y. 115 ©
1200V, 210w 220 v, 230 w0 240'Y, all £10%. 45
0 440 He.
Approximately 70 VA maxirmum

GIMENSIONS AND WEIGHT
tover projections but excluding handles)

Height Widdeks Dazpth Weigirt
152 mm A25 mm A48 men 13.5 kg
6 in L6 in 21 0n 29,7 b

When ordenng please quoie ihe full arder nuinber

information

2305

Varsions and Accessories

Ordering
Noiibrors
2305

A31ZZ00E
AGHEBLAS
PREVITLYI

LA433/001
43129/189
ABERIFEEH
ARBEI A0
45BA3/527
54721/034
4GABIBLL
AEBE3MOG
4EEB1 432
S4A52/01]1
54431071
L4 F10022
L4422/011
b 1042
B4 1005

434126/012

Versionis

Modukatian Mewer 23135
Supphed with

AL Suppty lead

Operaiing Manuai

Gierea Jack Plug

Avcusiuiey

GPiE ol

GPIY Lead Assembly

Gl Manual

it ARG Conneetar Adapier
Distoriion/Meighting 1lter )il
Mainicnance Kit

Frant Aandle Kb

Rack Mounting i

Survice Man

Signal Sniffer

200w, 500 20 g Aliendaator
1043, 100 W Attenuator, S0 &, N
12 W, biF L2 Taimination

Coaxiad Adapier N Male io BNC Femae
R Connector Caple, 1 m. 1ype M
Connecions

O L), BNC-HNC, 1.5 m
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