Modulation Analyzers FMA/FMB

Modulation Analysis with High Precision

The Rohde & Schwarz Modulation An-
alyzers FMA and FMB provide fast and
high-precision analysis of all parame-
ters of a modulated signal. Thanks to
their versatility they can also be used as
RF counters, power meters, voltmeters,
psophometers and distortion meters.

The two modulation analyzers only dif-
fer in the frequency range they cover.
The FMB operates from 50 kHz to

5.2 GHz, the FMA from 50 kHz to
1360 MHz but can be retrofitted to 5.2
GHz. These frequencies are becoming
increasingly important for new radio
services and special outside-broadcast-
ing links.

Radiotelephony and calibration of sig-
nal generators are further applications
of these analyzers. Their unrivalled
measuring accuracy warranties relio-
ble values.

The low inherent spurious modulation
and the psophometer function using the
optional CCIR and CCITT filters facili-
tate measurements and the develop-
ment of oscillators, transmitters, trans-
posers and receivers.
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All important test parameters are indicated simultaneously on clearly arranged LCDs

® Frequency range 50 kHz to
1.36 GHz (5.2 GHz for FMB)

® High measurement speed

e Excellent S/N ratio even at high
carrier frequencies

¢ RF frequency measurement with 10-
digit readout

e Extremely accurate AM, FM and
oM measurements over a wide mo-
dulation frequency range

* AF frequency measurement with 5-
digit readout

e Distortion measurement down to
0.005%, continuous in the range
10 Hz to 100 kHz (optional)

¢ Universal filter capabilities, pso-
phometric weighting filters

¢ AC/DC measurement of AF voltage

¢ High-precision power measurement
(typ. error <0.5 dB, <0.3 dB gua-
ranteed for FMB)
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Measuring accuracy

With a measurement error of 0.5% at
modulation frequencies up to 20 kHz
and 1% from 20 to 100 kHz, the FMA
and FMB offer unprecedented preci-
sion in modulation measurements. The
accuracy can be enhanced and
checked at any time by means of op-
tional AM/FM Calibrator/AF Genera-
tor FMA-B4.

Dynamic range

For FM or ¢M demodulation, an
extremely low-noise local oscillator
(typ. =130 dBc at 1 GHz, 20 kHz from
carrier) is provided, which ensures neg-
ligible residual FM and oM up to the
highest carrier frequencies. This makes
the modulation analyzers ideal for
measuring both spurious and wanted
modulation.

A weighted FM stereo S/N ratio of typ-
ically 78 dB for carrier frequencies up
to 170 MHz allows precise S/N ratio
measurements on FM broadcast trans-
mitters, channel transposers and sound

processing units.
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Display

Frequency or level, deviation or modu-
lation depth as well as frequency or
distortion are read out separately on
three LCDs. All essential device set-
tings, such as mode of operation, type
of detector, weighting filter, are dis-
played too.

A scaled bargraph indicator with a
high resolution of one hundred divi-
sions is provided, in particular for ad-
justments made during modulation or
voltage measurements.

If the relative-measurement mode (% or
dB) is selected, the bargraph is auto-
matically switched to plus/minus indi-
cation when small deviations are meas-
ured. This ensures fast and easy adjust-
ment fo a defined reference value.

A special min/max hold display simul-
taneously indicates the current result
and the defined minimum and maxi-

mum values.



Modulation Analyzers FMA and FMB
are menu-controlled to handle the
great variety of measurement functions
and reduce the number of keys.

The small number of main function keys
and the alphanumeric display with four
softkeys on each side make for clear
front-panel layout and fast access to the
desired measurement function. Impor-
tant functions are at the top of the menu
hierarchy, the number of submenu lev-
els being limited to a maximum of three.

Parameters, such as reference values
for the relative display, are entered via
the numeric keypad and terminated
with one of the ENTER keys (unit/multi-
plier keys). The facility for storing up to
20 complete setups largely eliminates
operator’s errors in complex applica-
tions.

All FMA and FMB functions can be
remote-controlled. The [EC-bus inter-
face complying with IEEE 488.2 ena-
bles plain-text programming so facilitat-
ing program writing. To set an FM
deemphasis of 50 us for example,

the following entry is made:

DEMODULATION:FM:DEEMPHASIS
50 US

MINU

FUNCTION
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The few main function keys afford great ease of

operation:

RF All RF settings such as tuning
frequency
input level
RF frequency counter

DEMOD Selecting the demodulation
mode

AUDIO Setting the AF counter and
DIST/SINAD meter

SPEC FUNC Special functions such as volt-
meter mode, IEC-bus address,
bargraph indicator control, efc.

FILTER Selecting the audio filters

DETECTOR Selecting the detector for
modulation display

CALIBRATE Calibration functions

INFO Information on all options
connected and on the special
settings not displayed

MENU BACK  Going from a lower to a

higher menu

The FMA and FMB provide comprehen-
sive measurement functions for conven-
tional modulation analysis:

e Fast, fully automatic adjustment to
input frequencies from 50 kHz to
1360 MHz (5.2 GHz)

¢ RF frequency measurement with
10-digit readout and resolution up
to 0.1 Hz

* Measurement of AM modulation
depth, FM and oM deviation with
maximum error of 0.5%, wide dy-
namic range and 3-dB bandwidth
of >300 kHz

* FM and oM deviation measure-
ment range 700 kHz (700 rad)

e AM, FM and ¢M demodulation
from a carrier frequency of 50 kHz
onwards

* AF frequency measurement with
5-digit
down to 1 mHz

e THD and SINAD measurements
from 10 Hz to 100 kHz with a dy-
namic range of >80 dB (optional)

readout and resolution

* Weighted measurements with high-
pass filters 10/20/300 Hz,
lowpass filters 3/23/100 kHz as
well as optional CCIR, CCITT and
other special weighting filters

e Precise detectors: separate +PK
and -PK defectors with extremely
short response time, true rms detec-
tor, quasi-peak defector to CCIR
468-4 with filter option

¢ DC and AC voltage measurements

Softkeys enable fast access to measurement functions

Modulation Analyzers FMA/FMB 3



The FMA measures powers to an accu-
racy of typically 0.5 dB over the total
frequency range. Thanks to its highpre-
cision attenuator and special calibra-
tion facility the FMB guarantees a value
of 80.3 dB. External aftenuators are
taken into account in the readout. An
overload protection for input powers
up to 5 W is provided in all units as
standard.

A phase-compensated noise-suppres-
sion filter is provided atthe FM-MPX out-
put, mainly for use with the internal or

any external stereo decoder.

Separate +PK and -PK' detectors fea-
turing fast response time and high accu-
racy are ideal for simultaneously de-
tecting positive and negative peak de-
viation of FM stereo program signals.
With the use of the PK hold function
these values can be measured continu-
ously over exiremely short to very long
periods.

DC-coupled AM and FM demodulator
outputs, high DC stability, short settling
time of the FM demodulator (<100 ps
for a frequency error of <500 Hz) and
a storage oscilloscope connected to the
AM and FM outputs make it possible to
measure on/off transients of radio
equipment to FTZ 17R2028. The AM
output signal whose DC voltage com-
ponent is proportional to the RF input
level is used as a trigger signal.

The FM demodulator has a 3-dB band-
width of 330 kHz and measures devia-
tions up to 700 kHz. It can be used to
analyze modulators such as  the
GMSK*) modulators in digital mobiler-
adio networks.

*) Gaussian minimum shift keying

4 Modulation Analyzers FMA/FMB

ASATA

Transient measurement on
radio sets

Upper curve: FM output sig-
nal

Lower curve: trigger signal
at AM output (DC-coupled)

GMSK signal (such as used
in digital mobile-radio sys-
tem) frequency-demodulated
by FMA B x T =0.3,

fuit = 270,833 baud (pseudo-
random bit sequence); the
high demodulation band-
width of 330 kHz ensures an
undistorted signal at the FM
or AM output; the frequency
deviation can be measured
accurately

GMSK signal as shown
above, but modulated with
all 1's; the 2.9kHz devia-
tion generated by the non-
ideal GMSK modulator can
be measured with the re-

quired bandwidth



Peak deviation monitoring

When used together with a process
controller, eg PSA from Rohde &
Schwarz, the FMA and FMB are partic-
ularly suitable for monitoring the peak
deviation of VHF broadcast transmit-
ters. In the PK hold mode, all modulo-
tion peaks, even the narrowest, are
measured to a high accuracy by the
+PK and —PK detectors which operate
in parallel and have a very short re-
sponse time. The monitoring intervals
can be from 8100 ms to any duration.
For each interval, all parameters meas-
ured by the detectors such as +PK, -PK,
rms and quasi-peak are read out.

Modulation Analyzers FMA and FMB
afford a high measurement speed
thanks to the following features:

® Fast automatic frequency adjust
ment by direct frequency measure-
ment up to 1.36 GHz, even if the
AM depth is high.

* Two independent frequency coun-
ters for simultaneous RF and AF
counting.

e Al

adapted to the specific measure-

measurement times can be

ment problem, eg lowest test fre-

quency or required counter

resolution.

Measurement functions that are not re-
quired can be switched off, for exam-
ple to allow extremely fast modulation
measurements with preset RF level and
frequency. A maximum of 10 modu-
lation values can thus be measured per
second.

Fitted with a low-noise synthesizer of
0.1-Hz resolution, broadband IF con-
nectors and free slots, the modulation
analyzers are designed to meet future
applications. The FMA frequency
range can be extended to 5.2 GHz (op-
fion FMA-B12).

DIST/SINAD Meter FMA-B2

The DIST/SINAD meter can be continu-
ously tuned from 10 Hz to 100 kHz ei-
ther automatically or manually. Itis able
to measure distortion (THD + N) down to
typically <0.005% and thus meets the
requirements of pure audio measure-
ments using a voltimeter. The result can
also be read outas a SINAD value in dB.

Filter FMA-B1
This option contains the following uni-
versal weighting filters:

¢ Psophometric filter to CCIR 468-4
with quasi-peak detector

e Filter P53 to CCITT; 30-kHz and
120-kHz Bessel lowpass filters;
highpass filters can be switched in
for correct peak measurements on
squarewave modulation signals

¢ 5-Hz lowpass filter for hum suppres-
sion in DC voltmeter mode

® Special oM filter which allows cor-
rect demodulation with modulation
frequencies of 10 Hz and above

® 4.2kHz lowpass filtler with steep
skirts, particularly for spurious modu-
lation  measurements on  AM

broadcast transmitters (German ARD

Standard Specifications No. 5/4.1)

10-MHz Reference Oscillator FMA-B10
Highly stable 10-MHz reference oscil-
lator with aging of <1 x 10-9/day

AM/FM Cadlibrator/AF Generator
FMA-B4

This option is an extremely precise
AM/FM calibration source with an er-
ror of <0.1% and atthe same time a uni-
versal baseband generator fitted with
two switch-selected outputs for AF, sin-
gle- tone, two-tone and stereo multiplex
signals (data sheet PD 756.9951).

5.2-GHz Frequency-range Extension
FMA-B12 (for FMA only)

This unit extends the FMA frequency
range to 5.2 GHz, eg for new radio
services or special outside-broadcast-
ing links.

Stereo Decoder FMA-B3
The FMA-B3 decodes the internal or

any external FM stereo signal (see data

sheet PD 756.9551).

AF Analyzer FMA-B8

Enables FMA and FMB for in-depth AF

analysis such as

— selective modulation depth and AF lev-
el measurements from 10 to 150 kHz

— selective harmonic distortion and
true THD measurements

— universal infermodulation

measurements

When used with an external PC, FMA and FMB are able to monitor peak deviation measured

at intervals of <100 ms

Modulation Analyzers FMA/FMB 5



(The specifications apply to both FMA and FMB unless specified otherwise)

Frequeny range

Frequency tuning
Display
Resolution
Frequency error

Reference oscillator
Aging
after 30 days of operation
Temperature effect

Warmup time
External reference input/output

RF input
SWR
FMA
FMB or FMA with FMA-B12

attenuation $>10 dB

in power-meter mode

(attenuation $>20 dB)
Level ranges

Overload protection
Maximum peak voltage

RF power measurement
FMA

Frequency range

Power measurement range

Measurement error

FMB or FMA with FMBB12

Power measurement range
Error limits?) with input level:
fin = 50 kHz to 1.36 GHz:
= 1.36 GHz f0 5.2 GHz

Amplitude modulation measurement
Modulation frequency range
Resolution

Measurement error®) with peak
detection (% of rdg, plus

peak residual AM)

50 kHz to 1360 MHz (FMA)

50 kHz to 5.2 GHz (FMB or FMA
with option FMAB12)

automatic'! or manual

10-digit readout

0.1/1/10/100 Hz, selectable
+1 digit + error of reference

frequency

standard option FMA-B10
1x10¢/year 1107 /year

- 1x1 O'Q/dcxy
2.5x107°¢ 2x1077/°C

(0 to 55 °C)

15 min 15 min

manual or remote-controlled
switchover

Z;n = 50 Q, N connector

<1.4 (with 10 dB attenuation)
fi: 50kHzto 1.36t0 >2.72 GHz
1.36 GHz 2.72 GHz

<1.4 <2 8<2
<1.2 <1.5 <2
fin: 50 kHz to 1.36 to
1.36 GHz 5.2 GHz
-37.5 10 -31.5t0
+30 dBm +30 dBm

up to 5 W (15 V RMS)
25V (including DC)

50 kHz to 1.36 GHz
0.18 uWto 1 W
(-37.5 1o +30 dBm)
0<+1.5 dB +0.05 pW
(-37.5 to =10 dBm)
8<1 dB, typ. 0.5 dB
(<10 to +30 dBm)

0.18 uWto 1 W (-37.5 to

+30 dBm)

-37.510 -10to +5 to
-10 dBm +5 dBm +30 dBm
+1 dB +0.3dB  +0.5dB
(£0.05 uW)

+1.5dB +0.5 dB +1 dB
(£0.05 uW)

10 Hz to 200 kHz
0.1% of rdg; max. 0.001 % AM

fin: 50 to 300 kHz 300 kHz to 10 MHz >10 MHz
frod meas. error
m 8<80%30 Hz to 3 kHz 30 Hz to 10 kHz 30 Hzto 20 kHz 38<0.8%/
.0.5%
md <95%— 30 Hz to 20 kHz 30 Hz to 100 kHz gg] %
10 Hzto 8kHz 10Hzto 20kHz 10 Hzto 100 kHz 8<2%
- 10 Hz t0 50 kHz 10 Hz to 200 kHz 8<5%
Residual AM4) f<1.36GHz  £$21.36 GHz
to CCITT <0.01% <0.02%
20 Hz to 23 kHz, RMS <0.03% <0.06%
to CCIR 3 <0.05% <0.1%
Incidental AM in FM
(frod = 1 kHz, meas. bandwidth
20 Hz to 3 kHz)
fi, = 50 kHz to 10 MHz,
deviation = 5 kHz 8<0.2%
fi, $>10 MHz, deviation = 50 kHz <0.1%
AF distortion®) for
fnod = 10 Hz to 20 kHz
m = 40% 8<0.2%
40% <m <80% 8<0.4%
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Frequency modulation measurement
Modulation frequency range
Max. measurable deviation for
fin: 50 to 300 kHz
in/] 0
Meas. error®) with peak detection
(plus peak residual FM)
fin: 50 to 300 kHz
mod error fmod
30 Hz to 5 kHz <0.5%
10 Hz to 8 kHz <2%

300 kHz to 10 MHz

30 Hzto 10 kHz <0.5%
30 Hz to 20 kHz <1%
10 Hz to 50 kHz <2%

10 Hz to 200 kHz

300 kHzto 10 MHz =10 MHz
150 kHz 700 kHz
$210 MHz
error  frod error

30 Hz to 20 kHz <0.5%
30 Hz to 100 kHz <1%
10 Hz to 200 kHz <2%

Resolution better than 0.1% of rdg (min. 0.1 Hz)

Residual FM4) for f;, (in MHz)

CCITT, RMS

20 Hz to 23 kHz, RMS

CCIR, quasipeak + 50 us deemph

with £, (in GHz)

CCITT, RMS

20 Hz to 23 kHz, RMS

CCIR, quasipeak +50 ps deemph.

Stereo S/N ratio? weighted to
CCIR, 40 kHz deviation, at
FM output (with noise filter)

fin: 10 to <170 MHz

170 to <340 MHz
340 to 680 MHz

Stereo crosstalk
(Fin=10 MHz, without noise filter)

frod = 1 kHz

30 Hz 8<f,0g <15 kHz
AF distortion for

deviation of

fi,>10 MHz

fmod = 30 Hz to 20 kHz%)

= 20 kHz to 100 kHz

f,, >500 kHz

fnod = 30 Hz to 20 kHz
Incidental FM (m = 50%,
fnod = 1 kHz, B = 20 Hz to 3 kHz,
plus peak residual FM)
Deemphasis

Phase modulation measurement
Modulation frequency range
Max. measurable deviation (up
to max. 1 kHz AF, -6 dB/octave
for f>1 kHz)

8<340 <680 8<1360 MHz
8<0.5 Hz <0.7 Hz 8<1 Hz
8<2Hz <3Hz <5 Hz
B<83Hz <4Hz <6 Hz
8<2.728 <5.2

8<2 Hzd <4 Hz

8<10Hz <20 Hz

8<12 Hz <24 Hz

>76 dB, typ. 78 dB
>73 dB
>68 dB

>56 dB down
>50 dB down
75kHz 500 kHz

8<0.05%
8<0.15%

8<0.2%
8<0.5%

8<0.1% -
<10 Hz
50/75/750 us selectable,

effective at AF output and, if
selected, for result display

200 Hz to 200 kHz

fin: 50 to 300 kHz 300 kHz to 10 MHz >10 MHz
1/10 f,/kHz x 1 rad 150 rad 700 rad

Error®) of peak detection

(plus peak residual pM)
frod 300 Hz to 5 kHz 300 Hz to 10 kHz 300 Hz to

100 kHz
with special oM filter (FMAB1):
10 Hz to 5 kHz 10 Hz to 10 kHz 10 Hz to
10 kHz
3 2% <2% 8 2%

Resolution <0.1% (minimum 0.0001 rad)

Residual gM4) for f,, 8<680 MHz <1.36 GHz
CCITT weighting 8<0.002 rad <0.004 rad
300 Hz to 23 kHz 8<0.005 rad <0.01 rad

atf, <2.72 GHz <5.2 GHz
CCITT weighting 8<0.008 rad <0.016 rad
300 Hz to 23 kHz 8<0.02 rad <0.04 rad
AF distortion (at AF output) 8<0.1%

(Frod 200 Hz fo,20 kHz,
Ao = 4 rad, f, $>500 kHz)

AF voltmeter

DC voltage measurement:

Range

Offset voltage®)
unbalanced input
balanced input

function

Resolution

+10 4V 10 20V

8<1 mV | can be corrected to
3<3 mV [ 8<30 pV using offset

<0.1%



Error
3-kHz lowpass filter
5kHz lowpass filter (with
filter option)
AC voltage measurement:
Frequency range
Measurement range
Resolution
Error (RMS detector)
30 Hz to 20 kHz
10 Hz to 100 kHz
ter)
10 Hz to 200 kHz
ter)
Weighting facilities

Inputs
unbalanced

balanced

AF detector
Peak dectector

RMS detector

Quasi-peak defector

Weighting filters
Highpass filters

Lowpass filters

Filter option

AF frequency display
Frequency range
Resolution

Error

Distortion meter (option FMA-B2)
Readout either in% or SINAD in
dB, automatic adjustment for
S/N $220 dB
Measurement range
Display range

THD

SINAD

Maximum error
10 Hz to 100 kHz
(harmonics up to 300 kHz)
20 Hz to 20 kHz
(with 100-kHz lowpass)

Measuring time

Automatic tuning; RF, modulation
and modulation-frequency measure-
ment with 10 Hz RF resolution

(HP filter and PK detector

switched on)

Fast modulation measurement

(RF, modulation range and

level programmed)

DIST measurement f,og 5230 Hz
$>300 Hz

Outputs

IF output

AM output

10.5% + 100 pV + offset voltage
+0.5% £ 10 pV + offset voltage

10 Hz to 300 kHz
30 uV f0 20 V
0.1% of rdg

<1% + 30 pV (100kHz lowpass filter)
8<2% + 100 pV (without lowpass fil-

8<3% + 100 pV (without lowpass fil-

all AF measuring facilities, such as
detector, filter, frequency counter and
distortion meter, can also be used in
voltage measurements

input impedance 100 kQ Il 50 pF,
BNC connector

input impedance 600 Q, 3-contact
connectors to DIN 41 628

positive or negative peak of AF or
arithmetic mean of both

true RMS-responding rectifier,
readout as RMS value or converted
to peak for sinewave

to CCIR Rec. 468-4

10 Hz (2nd order)

20 Hz (3rd order)

300 Hz (2nd order)

3 kHz (4th order)

23 kHz (4th order; meets CCIR 468-4,
unweighted, if combined with 20-Hz
highpass)

100 kHz (4th order)

CCIR 468-4 (weighted)

CCITT P53

5-Hz lowpass (for DC measurement)
30-kHz Bessel lowpass, 4th order
120-kHz Bessel lowpass, 4th order
4.2-kHz Caver lowpass

special oM filter (phase demodulation
for modulation frequencies 210 Hz)
external filters possible

5 digits
10 Hz to 300 kHz

1 mHz to 10 Hz
+0.005% +3 mHz £1 digit

10 Hz to 100 kHz
0.005 to 50%

6 to 86 dB

12 dB £ 0.15% THD
+1 dB £ 0.03% THD

typ. s

<120 ms

typ. 2.5 s
typ. 1's

max. 200 mV into 50 Q
max. 1 Vinto 600 Q (can be
DC-coupled)

FM/@M output
for FM

for oM
Distortion output
(with optional DIST/SINAD meter)
AF output
10-MHz reference frequency
output
input
Interface for firmware update

Remote control
Interface

Interface functions

General Data
Environmental conditions
Rated temperature range
Storage temperature range
RFI suppression

Power supply

Dimensions, weight

Order designation
Modulation Analyzer FMA
Modulation Analyzer FMB

Accessories supplied

Options

Filter

DIST/SINAD Meter

FM Stereo Decoder

(see data sheet PD 756.9551)
AM/FM Calibrator/AF Generator
(data sheet PD 756.9951)

AF Analyzer/DSP Unit

(data sheet PD 757.0635)
RF/IF Selection

(data sheet PD 757.0912;

only for FMA without FMA-B12)
Reference Oscillator

5.2-GHz Frequency Range
Extension for FMA

Recommended extras
Service Kit

19" Adapter
Transport Case
High-power Attenuator
20 dB, 50 W

6 dBm (1.545 V) into 600 Q,
40 kHz deviaiton (DC-coupled)
1.545 V into 600 Q, 40 rad

max. 1V into 600 Q

110 4V into 600 Q (peak voltage)
switch-selected output/input

+12 dBm, 50 Q, sinewave

-10to +12 dBm

7-contact Cannon connector

[EC 625-1/625-2

(IEEE 488.1/488.2),

connector: 24-contact Amphenol;
controls all device functions including
Serial Poll and Parallel Poll

SH1, AH1, L4, T5, SR1, RL1, DCT1,
DT1, PP1, CO

to IEC 359, class |

O to +55 °C

-40 to +70 °C

to VDE 0871, limit B

and German PTT regulations
527/1979

100/120/220/240V £10%,

47 to 440 Hz (170 VA)

435 mm x 192 mm x 460 mm, 25 kg

852.8500.52
856.5005.52

special cable for firmware
update, manual, power cable,
spare fuses

FMA-B1 855.2002.52
FMA-B2 855.0000.52
FMA-B3 856.0003.52
FMA-B4 855.6008.52
FMA-B8 855.9007.55
FMA-B9 856.6501.52
FMA-B10 856.3502.52
FMA-B12 855.8500.52
FMA-Z1 856.4009.52
Z7A94 396.4905.00
77K-944 1013.9366.00
RDL50 1035.1700.52

1) In specified inputlevel range; for amplitude-modulated signals with
m <80%: specified minimum input level +10 dB.
2) Frequency-response correction switched on, ambient temperature 20
to 25 °C, additional error per 10 °C deviation: 0.1 dB for levels
>-10 dBm, 0.2 dB for levels <~10 dBm.
3 In temperature range 20 to 30 °C, additional error of +0.5% over total
temperature range; error of RMS detection may be up to twice as high as

that of peak detection.

4) For input level 220 dB above specified minimum input level.
3) 100kHz lowpass filter switched on.
6) With input attenuator switched on: value x 10.

Modulation Analyzers FMA/FMB
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Modulation Analyzer R&S“FMAB

The specialist for sound broadcast signals from 50 kHz to 1360 MHz

# Built-in precision stereo decoder both
for internal FM stereo decoding and
for decoding of an external stereo
multiplex signal

@ External stereo decoder input

@ Demodulation of RDS and traffic
program signals

@ [TU-R detector and standard
weighted/unweighted ITU-R filters

4 Distortion meter from 10 Hz to 100 kHz

@ RF frequency measurement with
10-digit readout, maximum resolution
0.1Hz

@ High-precision AM, FM and M mea-

surement over a wide modulation
frequency range

@ Complete AF analysisin the L, R, M
and S channels including distortion

measurement and S/N ratio measure-

ment to ITU-R standard

@ Selective measurement of pilot tone
deviation and deviation of 57 kHz
traffic program carrier

4 Built-in RDS demodulator with clock
and data output for external decoding

@ Measurement of modulation depth of
57 kHz traffic program carrier

4 High-accuracy power measurement
(typ. error <0.5 dB)

ROHDE&SCHWARZ



The Modulation Analyzer R&S®FMAB
has been especially designed for the
analysis of FM stereo broadcast signals.
[t combines the universal features of the
R&S®FMA basic model and the addi-
tional measurement capabilities of the
built-in stereo decoder.

The measurement tasks of the
R&S®FMAB mainly cover the field of
sound broadcasting and include compre-
hensive analysis of VHF transmitters,
channel transposers and VHF/baseband
converters. Since the stereo decoder
with all its analysis functions can be

Front view of R&S°®FMAB

2 Modulation Analyzer R&S'FMAB

separately used via the rear-panel input,
measurements on FM receivers and
stereo coders are also possible.

Three large illuminated LCD displays
simultaneously read out the measured
carrier frequency, modulation and modu-
lation frequency, plus additional informa-
tion about device status and settings. The
clear front-panel layout, with softkeys
and a few main function keys, makes for
user-friendly operation. Previously com-
plex measurements on FM stereo signals
thus become very simple.




All essential test parameters can be read at a glance on clearly arranged LCD displays

Characteristics

Owing to the clear layout of the
R&S®FMAB, all essential test parameters
can be read at a glance on the LCD
displays. Superimposed additional infor-
mation, such as the test channel,
deemphasis switched on, affords high
measurement reliability.

Precision stereo decoder

The precision stereo decoder has been
especially designed for wide dynamic
range and flat amplitude and phase
response that are required in FM stereo
measurements. The weighted stereo S/N
ratio of >80 dB and the channel crosstalk
attenuation of >60 dB in the range 30 Hz
to 15 kHz are top-class.

The special characteristics of the built-in
FM demodulator regarding frequency
and phase response as well as low distor-
tion are ideally matched to the stereo
decoder. The values achieved meet the
relevant specifications of broadcasting
corporations and are even better in many
cases.

Dynamic range

An extremely low-noise local oscillator
(typ. —130 dBc at 1 GHz, 20 kHz carrier
offset) ensures a sufficient S/N ratio for
FM stereo decoding even far above the
VHF band, e.g. for measurements on
channel transposers in the UHF range.
A weighted FM stereo S/N ratio of typi-
cally 78 dB for carrier frequencies up to
170 MHz allows precise S/N ratio mea-
surements on FM broadcast transmitters,
channel transposers and VHF/baseband
converters.

Result display

Frequency or level, deviation or modula-
tion depth as well as frequency or distor-
tion are read out independently of one
another on three LCD displays. All essen-
tial device settings, such as operating

”IBE Hﬂu—.; CAL TENP

mode, test channel, type of detector,
weighting filter, are superimposed on the
relevant display.

A scaled bargraph indicator with a high
resolution (one hundred divisions) is pro-
vided especially for the alignment of
DUTs followed by modulation and voltage
measurements.

When relative measurement (% or dB) is
selected, the bargraph indicator automat-
ically switches to plus/minus indication in
the measurement of small deviations.
This ensures fast and easy adjustment to
a defined reference value.

A special min/max hold mode allows
simultaneous analog display of the cur-
rent result and the defined minimum and
maximum values.

MODULATION

Fi .
| 6232

ﬁ

FILTER:

The analog bargraph indicator is ideally suited for adjustments, e.g. to a defined reference value
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Operation

Due to its versatile measurement func-
tions, the R&S®FMAB is menu-controlled
so that there is no need for a great num-
ber of individual keys.

The minimal number of main function
keys as well as an alphanumeric menu
display with four softkeys arranged at
both sides make for clear front-panel lay-
out and fast access to the desired mea-
surement functions. Important functions
are at a high menu level, the number of
submenu levels being limited to a maxi-
mum of three so that finding one's way in
the menu is easy.

Parameters, like for instance a reference
value for relative display, can be entered
via the numeric keypad and are termi-
nated with one of the ENTER keys (unit/
multiplier keys). The fact that up to

20 complete setups can be stored consid-
erably enhances the measurement reli-
ability in complex applications.

Remote control

The Modulation Analyzer R&S®FMAB
features full remote-control capability.
The FM stereo measurement facilities are
system-compatible. The IEC/IEEE bus
interface fully complies with the

IEEE 488.2 standard and enables plain-
text programming, which greatly facili-
tates program writing. For setting an

FM deemphasis of 50 s, for instance,
with FM stereo decoding switched on, the
following entry is made:

STEREODECODER:DEEMPHASIS 50 US

Measurement functions

The R&S®FMAB features standard mea-
surement functions in modulation analy-
sis and a wide variety of additional
capabilities owing to the built-in stereo
decoder:

The few main function keys make the R&S®FMAB user-friendly:

@ Fast, fully automatic ranging to input
frequencies from 50 kHz to 1360 MHz
at levels from3mVto 7V

@ RF frequency measurement with
10-digit readout and resolution down
t0 0.1 Hz

# AM modulation depth, FM and @M de-
viation with error of less than 0.5%,
wide dynamic range and 3 dB band-
width of >300 kHz; FM and @M devia-
tion measurement range 700 kHz (rad);
AM, FM and @M demodulation from
50 kHz carrier frequency upwards

@ Audio frequency measurements with
b-digit readout and resolution down
to 1 mHz

# Distortion and SINAD measurement
continuously from 10 Hz to 100 kHz
with a dynamic range of >80 dB

@ Psophometric weighting filters
— Highpass filters 10/20/300 Hz
— Lowpass filters 3/23/100 kHz
— ITU-R filters (468-4) weighted

and unweighted
— ITU-T and other special weight-
ing filters

RF All RF settings such as tuning frequency, input level and RF

frequency counter

Selecting the demodulation modes and access to the FM stereo

Setting the audio frequency counter or the DIST/SINAD meter
Special functions such as voltmeter mode, IEC/IEEE bus address,

Selecting the detector for the modulation display

DEMOD
decoder functions
AUDIO
SPEC FUNC
bargraph indicator control, etc
FILTER Selecting the audio filters
DETECTOR
CALIBRATE Calibrating functions
INFO

Readout of all internal settings on the menu display

MENU BACK Going back a level in the menu tree

Softkeys enable fast access to desired measurement functions
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@ Precision detectors: separate +PK
and —PK detector with extremely

short response time, MAX PEAK func-

tion; true RMS detector; quasi-peak
detector to ITU-R 468-4
@ AC and DC voltage measurements
@ Power measurement (error typ.
<0.5 dB, overload protection circuit
for up to 5 W input power)

Options

The R&S®FMAB can be expanded by the
optional highly stable 10 MHz Reference
Oscillator R&RS®FMA-B10 with aging of
<1x107/day. The frequency measure-
ment error at 100 MHz of maximally

200 Hz is thus reduced down to 10 Hz
within a calibration interval of one year.

The AM/FM Calibrator R&S®FMA-B4
including an AF generator from 10 Hz to
100 kHz with two external, separately
switchable outputs is also available as an
option. The error of the calibration source
is less than 0.1%.

The 5.2 GHz Frequency Extension
R&S®FMA-B12 is provided for special
applications at higher frequencies, e.g.
outside-broadcast links in the GHz range.

Applications

A phase-compensated noise suppression
filter with a bandwidth of 95 kHz (-3 dB)
can be switched into circuit between FM
demodulator and stereo decoder espe-
cially for internal stereo decoding. High-
frequency spurious components can thus
be efficiently kept away from the stereo
decoder, with negligible effect on the
phase linearity and channel crosstalk
from Lto R and Rto L. In conjunction with
the option R&S®FMA-B4 (calibrator and
audio generator), the R&RS®FMAB can be
expanded to form a complete test set
especially for FM broadcast transmitters.
All quality-relevant parameters of VHF
sound broadcast transmitters can thus be
measured without the need for any addi-
tional measuring instruments.

Separate +PK and —PK detectors featur-
ing very short response time and high
precision are ideally suited for simulta-
neous detection of positive and negative
peak deviation of FM stereo program sig-
nals. In conjunction with the PK HOLD
function, peak deviations can be moni-
tored for periods ranging from very short
to a duration of any length. If the MAX
PEAK function is selected on the
R&S®FMAB, the maximum deviation will
be indicated on the display.

Peak deviation monitoring

In conjunction with a process controller,
e.g. the R&S®PSA, the R&S®FMAB is
ideal for monitoring the peak deviation of
VHF broadcast transmitters. In the PK
HOLD mode, +PK and —PK detectors
operating in parallel and featuring a very
short response time ensure precise mea-
surement of all, even the narrowest of
modulation peaks. The monitoring inter-
vals can be from <100 ms up to any dura-
tion. The values measured by all detec-
tors such as +PK, —PK, RMS and quasi-
peak can be read out per unit time.

Rear view of the R&S°®FMAB

Modulation Analyzer R&S'FMAB 5



The R&S®FMAB is designed tor high
measurement speed:

@ Fast, automatic frequency adjustment
by direct frequency measurement up
to 1.36 GHz

@ Correct frequency measurement even
at large AM depth due to state-of-
the-art technologies

@ Two independent frequency counters
for simultaneous RF and AF measure-
ment

Frequency response in L channel;

s e e e TR

i 000.000HZ STOP 100

@ All measurement times can be adapt-
ed to the specific measurement prob-
lem, e.g. lowest measurement fre-
quency or required counter resolution

Measurement functions that are not
required can be switched off, e.g. for
extremely fast modulation measurement
with preset RF level and preset RF fre-
quency. In this way, 10 modulation values
can be measured per second.

Future-oriented design

The frequency range can be extended up
to 5.2 GHz, thus allowing measurements
on special broadcasting and program dis-
tribution systems. The built-in firmware
can easily be updated via a serial inter-
face using a PC compatible with the
industry standard.

5. S W S — —

Frequency response of pilot filter;

Selected components ensure minimum frequency response and high
spurious suppression in the L, R, M, S channels

6 Modulation Analyzer R&S'FMAB

A high-selectivity pilot tone filter allows unimpaired measurement of the
pilot tone deviation; the phase error of the pilot tone filter can be automat-
ically eliminated with the aid of a method specially developed by

Rohde & Schwarz; new standards are thus set in the measurement of stereo
channel crosstalk



Specifications

Frequency
Frequency range
Frequency tuning
Display
Resolution

Frequency error and drift

Reference oscillator
Aging
After 30 days of operation

Temperature effect

Warmup time

External reference input/output
Output level
Input level range

RF input

Overload protection
Maximum peak voltage
RF power measurement

Frequency range

Power measurement range

Measurement error
0.18 UW<P< 0.1 mW
P>0.1 mW

Amplitude modulation measurement
Modulation frequency range

Resolution

50 kHz to 1360 MHz

" or manual

automatic
10-digit readout
0.1/1/10/100 Hz selectable

+1 digit + error of reference
frequency

standard  option R&S®FMA-B10
2x 107/year 1x 107 /year

1x 10%/day
25x10°%  2x1079/°C
(0°C to 55°C)
15 min 15 min

manual or remote-controlled switch-
over

12 dBm +2 dB

—10 dBm to +15 dBm

Zi, =50 Q, N connector, VSWR <1.4
with 10 dB attenuation

up to 5 W (15 V RMS)
25V (including DC)

50 kHz to 1360 MHz

018 uWto TW
(~37.5 dBm to +30 dBm)

<+1.5dB +0.05 uW
<1dB (typ. 0.5 dB)

10 Hz to 200 kHz
0.1% of reading; max. 0.001% AM

Measurement error? with peak detection

(% of reading, plus peak residual AM)
f

in

fmod

m<80% 30Hzto3kHz 30Hzto10kHz

m<%H% — 30 Hz to 20 kHz
10Hzto8kHz 10 Hzto 20 kHz
— 10 Hz to 50 kHz

Residual AM?
To ITU-T
20 Hz to 23 kHz, RMS
To ITU-R

Incidental AM in FM mode (f,44 =

1 kHz, meas. bandwidth 20 Hz to 3 kHz)
fi, =50 kHz to 10 MHz,
deviation = 5 kHz
fi,=10 MHz, deviation = 50 kHz

AF distortion for f,,,g = 10 Hz to 20 kHz
(for f;,, <300 kHz: f,,g = 10 Hz to 5 kHz)
m=40%
40% <m<80%

50 to 300 kHz >300 kHz to 10 MHz

>10 MHz measurement error
30 Hz to 20 kHz <0.8%
30 Hz to 100 kHz <1%
10 Hz to 100 kHz <2%
10 Hz to 200 kHz <5%

<0.01%

<0.03%

<0.05%

<0.2%

<0.1%

<0.2%

<0.4%

Frequency modulation measurement
Modulation frequency range

Max. measurable deviation for
fin: 50 kHz to 300 kHz
fin: 300 kHz to 10 MHz
f.:>10 MHz

n-=

Meas. error?! with peak detection
(plus peak residual FM)
£, 50 kHz to 300 kHz

fin: 300 kHz to 10 MHz

fin: <10 MHz

Resolution

Residual FM? for f,,
To ITU-T, RMS
20 Hz to 23 kHz, RMS
[TU-R, quasi-peak +50 ps deemphasis

Stereo S/N ratio® weighted to [TU-R,
40 kHz deviation, at FM output (with
noise filter)

fin: 10 MHz to <170 MHz

fin: 170 MHz to <340 MHz

fin: 340 MHz to 680 MHz

Stereo crosstalk
(f;,210 MHz, without noise filter)

g =1 kHz
30 Hz < f 0y <15 kHz

AF distortion for deviation of
fi,=10 MHz
fn0g = 30 Hz to 20 kHz"
fmog = 20 kHz to 100 kHz
fi> 500 kHz

finog = 30 Hz to 20 kHz

Incidental FM (m = 50%, f,,oq = 1 kHz,
B=20Hzto3kHz, plus peak residual FM)

Deemphasis

Phase modulation measurement

Modulation frequency range
With special oM filter

Max. measurable deviation
(up to max. 1 kHz AF, —6 dB/octave
for f >1 kHz)

fin: 50 kHz to 300 kHz

fin- 300 kHz to 10 MHz

f.:>10 MHz

n-=

10 Hz to 200 kHz

fi/10

150 kHz

700 kHz

fnod error
30 Hz to 5 kHz <0.5%
10 Hz to 8 kHz <2%
fnod error
30 Hz to 10 kHz <0.5%
30 Hz to 20 kHz <1%
10 Hz to 50 kHz <2%
Tod error
30 Hz to 20 kHz <0.5%
30 Hz to 100 kHz <1%
10 Hz to 200 kHz <2%
better than 0.1% of reading

(min. 0.1 Hz)

<340 MHz <680 MHz <1360 MHz
<05Hz <0.7Hz <1Hz

<2 Hz <3 Hz <5Hz

<3 Hz <4 Hz <6Hz
>76 dB

>73 dB

>68 dB

>56 dB down

>50 dB down

75 kHz 500 kHz
<0.05% <0.2%
<0.15% <0.5%
<0.1% —

<10 Hz

50/75/750 us selectable, effective at
AF output and, if selected, for readout
of results

200 Hz to 200 kHz
10 Hz to 20 kHz

1/10 x fi,/kHz x 1 rad
150 rad
700 rad
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Error? of peak detection

(plus peak residual M)
fiog: 300 Hz to 5 kHz
finog: 300 Hz to 10 kHz
fiog: 300 Hz to 100 kHz

With special oM filter:
fioa: 10 Hz to 5 kHz
frog: 10 Hz to 10 kHz

Resolution

Residual oM® for f,,
[TU-T weighting
300 Hz to 23 kHz

AF distortion (at AF output)
(fmog 200 Hz to 20 kHz, A = 4 rad,
fi, =500 kHz)

AF voltmeter

DC voltage measurement
Range

Offset voltage®
Unbalanced input
Balanced input

Resolution
Error

AC voltage measurement
Frequency range
Measurement range
Resolution

Error (RMS detector)
30 Hz to 20 kHz
10 Hz to 100 kHz
10 Hz to 200 kHz

Weighting facilities

Inputs
Unbalanced

Balanced

AF detector

Peak detector

RMS detector

Quasi-peak detector
Weighting filters
Highpass filters

Lowpass filters

<2%
<2%
<2%

<2%
<2%
<0.1% (minimum 0.0001 rad)

<680 MHz 680 MHz
<0.002 rad <0.004 rad
<0.005 rad <0.01 rad

<0.1%

+10pVto20V

<ImV
<3mV

<0.1%

can be corrected to <30 pV
using offset calibration

+0.5% +£10 pV +offset voltage

10 Hz to 300 kHz
30uVto20V
0.1% of reading

<1% +30 pV (100 kHz lowpass filter)
<2% +100 pV (without lowpass filter)
<3% +£100 pV (without lowpass filter)

all AF measuring facilities, such as
detector, filter, frequency counter and
distortion meter, can also be used in
voltage measurements

input impedance 100 k< I1 <50 pF,
BNC connector

input impedance 600 Q, 3-contact
connectors to DIN 41628

pasitive or negative peak of AF or
their arithmetic mean

true RMS-responding rectifier, read-
out as RMS value or converted to
peak for sinewave

detector to ITU-R Rec. 468-4

10 Hz (2nd order)
20 Hz (3rd order)
300 Hz (2nd order)

3 kHz (4th order)

23 kHz (4th order)

100 kHz (4th order)

5 Hz lowpass

(for DC measurement)

30 kHz Bessel lowpass (4th order)
120 kHz Bessel lowpass (4th order)
4.2 kHz Cauer lowpass

Standard filters

AF frequency display
Frequency range
Resolution
Error

Distortion measurement

Readout either in % or SINAD in dB,
automatic adjustment for S/N >20 dB

Measurement range

Display range
THD
SINAD

Maximum error
10 Hz to 100 kHz
(harmonics up to 300 kHz)
20 Hz to 20 kHz
(with 100 kHz lowpass filter)

Stereo decoder

Crosstalk

30 Hz to 15 kHz,

RMS or ITU-R detector
LtoR RtolL
MtoS, StoM

Frequency response L, R, M, S
30 Hz to 15 kHz

Level difference between L and R

Measurement errors L, R, M, S
19 kHz pilot tone
Level, deviation
57 kHz carrier (level)
AM of 57 kHz carrier
(fnog = 10 Hz to 125 Hz)

Nonlinear distortion
(with input level 6 dBm and 12.5 dBm,
L, R, M, S outputs)
THD (30 Hz to 15 kHz)
Intermodulation distortion
to DIN 45403

S/N ratio, referred to +6 dBm
at 500 Hz, deemphasis 50 ps
ITU-R unweighted
ITU-R weighted

Auxiliary carrier suppression,
referred to +6 dBm
Pilot tone (19 kHz)
RDS/ARI (57 kHz)

Deemphasis

External decoder input

Common-mode rejection
f<1kHz
1 kHz < <15 kHz
15 kHz < f < 100 kHz

Input impedance

ITU-R 468-4 weighted
ITU-R 468-4 unweighted
ITU-T P53; plus external filters

5 digits

10 Hz to 300 kHz

1 mHz to 10 Hz

+0.005% +3 mHz +1 digit

10 Hz to 100 kHz

0.005% to 50%
6 dB to 86 dB

+2 dB +0.15% THD

+1dB +0.03% THD

>60 dB down
>50 dB down

max. 0.1 dB
<0.1dB

<2%
<5%

<2% of reading +0.1% AM

<0.1%

d, <0.05%, d; <0.1%

>80 dB
>80 dB

>90 dB
>80 dB

50 ps or 75 s, switch-selectable

balanced, 3-contact connector to
DIN 41628 on rear panel

>60 dB
>50 dB
>36 dB

240 kQ
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Input level range

Resolution of level setting
Stereo decoder outputs

LR M

S (L-R/2)
RDS demodulator outputs

Signals available

Measuring time

Automatic tuning; RF, modulation and
modulation frequency measurement
with 10 Hz RF resolution (HP filter and
PK detector switched on)

Fast modulation measurement
(RF, modulation range and level
already programmed)

DIST measurement
finod =230 Hz
fnog 2300 Hz

Outputs
IF output
AM output

FM/@M output
For FM

For oM

Ordering information

Modulation Analyzer

Accessories supplied

—12 dBm to +12.5 dBm (600 Q)
(nominal +6 dBm/40 kHz)

<0.2dB

balanced, 3-contact connectors on
rear panel, to DIN 41628, +6 dBm,
2,1 <30 Q, 7, 2300 Q

unbalanced, BNC connector, Z, 2600

9-contact Cannon connector on rear
panel

data, clock, quality signal, TP informa-
tion, 57 kHz carrier (TTL)

typ. 1s

<120 ms

typ.25's
typ. 1s

max. 200 mV into 50 Q

max. 1V into 600 Q
(can be DC-coupled)

6 dBm (1.545 V) into 600 Q,
40 kHz deviation (DC-coupled)
1.545 V into 600 €2, 40 rad

R&S®FMAB

Special cable for firmware updating, manual, power

cable, spare fuses

Options

Reference Oscillator

AM/FM Calibrator

5.2 GHz Frequency Extension
Recommended extras

High-Power Attenuator 20 dB, 50 W
Service Kit

19" Adapter

R&S®FMA-B10
R&S®FMA-B4

R&S®FMA-B12

R&S®RDL
R&S®FMA-Z1

R&S®ZZA-94

Distortion output

AF output

Remote control

Interface

Interface functions

General data

Temperature
Operating temperature range
Permissible temperature range
Storage temperature range

Humidity

RFI suppression

Safety

Power supply

Dimensions, weight

max. 1V into 600

1Vto 4V peakinto 600 Q
with autoranging

|EC 625-1/625-2

(IEEE 488.1/488.2),

connector: 24-contact Amphenol;
controlling all device functions includ-
ing Serial Poll and Parallel Poll

SHI, AH1, L4, T5, SR1, RL1, DC1, DTT,
PP1, CO

0°C to +55°C
0°C to +55°C
-40°C to +70°C

+40°C, non-condensing, 80% relative
humidity, meets EN 60068-2-3

meets EN 55011 class B and
EN 61326 (EMC Directive 89/336/EEC)

meets EN 61010-1: 1991

100/120/220/240 V +10%, 47 Hz to
440 Hz (170 VA)

435 mm x 192 mm x 460 mm, 25 kg

" Foramplitude-modulated signals: P;,>~27 dBm, m <80%.

in=

In temperature range 20°C to 30°C, additional error of £0,5% over entire temperature range;

error of RMS detection may be up to twice as high as of peak detection.

100 kHz lowpass filter switched in.
Input attenuator switched on: value x 10.

856.4750.52

856.3502.52
855.6008.52

855.8500.52

1035.1716.00
856.4009.52

396.4905.00

Forinput level 220 dB above specified minimum input level.
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Selective Modulation Analyzer FMAS

Stereo receiver and modulation analyzer in one unit

The Selective Modulation Analyzer
FMAS from Rohde & Schwarz is the
first instrument to combine the char-
acteristics of a universal modulation
analyzer with those of an FM ster-
eo/TV dualsound receiver in the fre-
quency range 5 fo 1000 MHz*).

Features

* Excellent static and dynamic selec-
tivity

* level range 10 uWV o 7 V

* Quistanding transfer characteristic

* High overload capability to
interfering signals

* Selective RF level measurement

Uses
® Remote measurements on VHF
broadcasting and TV dualsound
transmitters such as
- peak deviation monitoring
~ field-strength and frequency mea-
surements
- VHF coverage measurements fo
ARD/DBP Specification 5R 4/1.3

* Modulation analysis of TV sound
signals
* Modulation analysis
- in cable networks and headends
— at VHF transmitter combining
networks
— of TV sound subcarriers in the
satellite baseband

* FM stereo relay receplion

*| This combination can also be abtained by re-

trofiting FMAB (data sheet PD 756.9551)
with aptions RF/IF Selection FMA-B? and AF
Analyzer/DSP Unit FMA-BS {data sheet

PD 757.0635).

ROHDE & SCHWARZ
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Characteristics

FMAS is the first instrument to offer the
capabilities of a modulation analyzer
together with those of an FM ster-
eo/TV dualsound receiver. As the re-
ceiver can be switched on and off as
required, the whole range of applica-
tions afforded by a modulation ana-
lyzer in the frequency range 50 kHz to
1360 MHz is readily available®). At a
high sensitivity of 10 pV, a tunable
4-pole preselection filter (from 87.5
fo 108 MHz and >183 MHz) and a
high-level input mixer guarantee high
overload capability fo interfering sig-
nals in the receive mode.

Phase-linear IF filters with an ampli-
tude equalizer at the AF together with
a low-noise LO yield excellent static
and dynamic selectivity and, af the
same lime, guarantee a high S/N ra-
tio as well as low linear and non-linear
distortions.

2 Selective Modulation Analyzer FMAS

As there is always a compromise to be
made between high selectivity and
low distortion and between a high
S/N ratio and immunity to overload-
ing, the user may adapt the FMAS to
his particular measurement problem:

With the narrow IF filters FM narrow
and TV sound, maximum selectivity
can be obtained but distortions are
slightly increased. The FM narrow fil-
ter makes the FMAS comply with ARD
Specification 5/3.5 for stereo relay
receivers and is ideally suitable for all
kinds of remote measurements such as
VHF peak deviation monitoring even
under unfavourable receiving condi-
tions.

With the IF filter FM wide, the FMAS
complies with ARD Specification
5/3.4 for FM test demodulators. In ad-
dition to the required low distortion,
high selectivity (see diagram) is ob-
tained with this filter too. The wide IF

filter may be used for example at frans-
mitter combining networks whenever
at least two adjacent channels are not
occupied.

In the low-noise mode, the preamplifi-
er is permanently on and the mixer ley-
el is increased so that the maximum
S/N ratio is obtained. In the low-dis-
tortion mode, the mixer level is kept
low and the preamplifier is switched
off. This mode should be used for
measurements on antennas where
strong, closely spaced interfering sig-
nals within the bandwidth of the prese-
lection filter cause intermodulation in
the receive channel. The maximum ob-
tainable S/N ratio is reduced only by
about 3 dB but the RF/IF intermodula-

tion suppression improves by 10 dB.

*] See FMAB data sheet PD 756.9551



Factory-stored level calibration data
versus frequency guarantee high-pre-
cision selective level measurements.
With the aid of the AM/FM Cal
ibrator/AF Generator option FMA-B4,
level calibration can be updated any
time at a fixed RF (10 MHz). Elaborate
temperature compensation techniques
ensure compliance with specifications
over a wide temperature range in the
receive mode through
— femperature-responsive tuning of
the RF preselector filters by the pro-
cessor,
~ temperature-compensated IF filters,
— computational correction of the se-

lective RF level indication.
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Characteristics of various IF filters in the FMAS (frequency axis 200 kHz/div]

red:

green:

FM wide filter still offers good selectivity.

Maximum selectivity is obtained with the FM narrow filter, With a wider bandwidth the

The particularly low distertion of the FM wide filter is obtained thanks to a very flat group:

delay response in the range =100 kHz around the centre frequency.
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%
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Stereo THD at 75 kHz dev.

Thanks to high phase linearity, dis-
fartlon remains low even with the
narrow [F filter.

Considerably lower distorfion is ob-
tained with the FM wide filter which
is particularly suitable for modula-
tion analysis in cable networks and
fransmitter combining netwarks.

-5/MN ratio of inpuf voltoge (referred
to 40 kHz dev). The high sensitivity
-and selectivity make the FMAS par-
ticularly suffable for measurements
directly at the antenno.

Selective Modulation Analyzer FMAS 3



Uses

Measurements which up to now were
time-<consuming and laborious be-
come simple with the FMAS:

The IF filter FM narrow meets all re-
quirements of relay receivers. Remote
measurements on VHF fransmitters are
easier and much more accurate. It is
no longer necessary to use a separate
receiver with IF filters that are not opti-
mal for FM mono or stereo signals. In
addition, the receiver’s S/N ratio is of-
fen inadequate because of poor phase
noise.

Other fields of application for the FM
narrow filter are accurate peak devia-
fion monitoring, remote measurements
of field strength and frequency with
high precision as well as coverage
measurements. In many cases it is not
the field strength but multi-path recep-

Specifications

tion that puts limits on the coverage
area of a VHF transmitter. The degree
of multipath reception can be deter-
mined by parallel evaluation of AM
and FM components of a received FM
mono or stereo signal,

In the FMAS this is possible with the
builkin AF analyzer and the quotient
measurement function. Measured re-
sults are indicated in "% modulation
depth/kHz deviation". Thus FMAS
complies with the specifications of
ARD and DBP Telekom. In addition,
the builtin stereo decoder allows aural
monitoring via headphones.

The special IF filter TV sound makes the
FMAS svitable for modulation analysis
of dualsound carriers in TV transmitters
and in cable networks, uninfluenced by
vision modulation or adjacent chan-
nels. Further applications are remote
deviation monitoring as well as level

FM stereo
Selectivity

and frequency monitoring of TV sound
carriers. The TV-sound filter permits
also TV sound subcarriers in the satellite
baseband fo be analyzed,

The IF filler FM wide is particularly suit-
able for modulation analysis of the rel-
atively wideband FM stereo signals
for all applications where adjacent
channels are not occupied. AF fre-
quency response, modulation distor-
tion and stereo crosstalk of this filter
are considerably lower than those of
the FM narrow filter. All transmitters of
a partficular site can be measured at
the transmitter combining network so
that the analyzer need not be carried
from one iransmitter to another. Such
measuremenis save lime, simplify
automatic monitoring and make sure
that the signal quality is not impaired
by transmitter combining filfers.

The specifications apply to the FMAS in the receive mode. For the nonselec:
tive mode refer to FMAB data sheet PD 756.9551. (Instead of the distartion
meter FMAS includes AF Analyzer/DSP Unit FMABB, data sheet
757.0635).

Frequency
Frequency range 5 10 1000 MHz
1stIF 158.5 MHz at f,,=87.5 o 108 MHz

and 183 to 273 MHz,
otherwise 208.5 MMz

fin + 317 MHz ot 158.5 MHz IF
fin + 417 MHz ot 208.5 MHz IF
fin + 17 MHz, f, — 3 MHz

Image frequencies

IF bandwidths (-3 dB) FM wide FM norrow/TV sound
350 kHz 150 kHz
Shape foctor [-3/-60 dB} 3.4 37

RF level
RF input level range

-87 to +30 dBm [10uV 0 7 V)
Overload protection

up to 5 W (15 Vi),

max. peak vollage 25 V

<2.7 [without attenuation)
<1.4 [with 210 dB ottenuation)

VSWR

Selective level measurement
[peak measurement)

Measurement error ')
5 to 500 MHz <42 dB 23 pv
500 10 1000 MHz <+3 dB 43 pv
LO feed through ot £, + IF
87.5 1o 108 MHz <20 pv
otherwise <60 uV

Ratio of wanted 1o unwanted signal for a weighted $/N ratio of 254 dB re-
ferred to o wanted signal of Af 40 kHz, f,,4 500 Hz. Sterec measurements
with a 50 us deemphasis in the stereo decoder.

Specifications apply to input levels 200 uV (-61 dBm) for mono and

22 mV [-41 dBm)| for stereo.

Stereo Mono
Common-channel suppression
Frequency difference
Oto 10 kHz
Unwanted signol, unmodulated <49 dB <49 di
Unwanted signel, medulated
imod 500 Hz
dev. +40 kHz <63 dB =44 dB
Nearby selectivity
Unwanted signal, modulated
tmod SO0 Hz, AF 75 kHz FM M FM FM
wide  narrow wide norow
Frequency difference
+100 kHz <64 dB <61 dB <7 dB <4 dB
+200 kHz <25dB <11 dB <7 dB <0 dB
1300 kHz <5d8 <-15dB <4 dB <~16dB
+600 kHz - - <-26dB < 46dB
Far-off selectivity
Unwanted signal, modulated
fmed 500 Hz, Af 75 kHz,
trequency difference 21.2 MHz
|except for image frequency and
1t IF]
87.5 to 108 MHz - <-54dB =-54dB
otherwise - <-40dB <-40dB

Selective Modulation Analyzer FMAS 4



Image-frequency rejection
Unwanted signal, modulated
frod 5300 Hz, FM: Af 75 kHz,

AM: m=90% at image frequency +6 kHz

B7.5 1o 108 MHz
otherwise

IF rejection
Unwanted signal, modulated
Frod 500 Hz, FM: Af 75 kHz,
AM: 0% at IF £6 kHz
87.5 to 108 MHz
Sto<87.5/
=108 to 350 MHz

otherwise

Linear distortions

Amplitude frequency response

Stereo
<10 dB
=410 dB

=20 dB

=+15dB
<10 dB

measured ot MPX signal output,

AF 40 kHz,
ref. frequency 500 Hz

40 Hz to 43 kHz
43 to 53 kHz
53 to 61 kHz
41 to 70 kHz
70 to 75 kHz

FM wide
=+0.1 dB
=+0.1 dB
=+0.2 db
<10.5 dB
=+1.5dB

Stereo crosstalk between L and R channel

measured via stereadecoder,
without deemphasis

40 Hz to 5 kHz

Sta 15 kHz

Nonlinear distortions
THD measured at MPX signal
output (mono)

40 Hz to 5 kHz
40 Hz te 15 kHz

Measured via stereodecoder

40Hz to 5 kHz
AF75 kHz
AF100 kHz

Differencefrequency distortion
to IEC 268-3

measured at MPX signal
output [mono),

difference frequency 1 kHz,
A 75 kHz

5to 15 kHz
dz
d3
15 to 53 kHz
do
da
Difference frequency 1 kHz,
AF 100 kHz
5to 15 kHz
dy
da
15 to 53 kHz
do
d3

S/N ratio

=-50 dB
= 44 dB

AF 75 kHz

FAA Fi
wide narrow
- <0.5%
<0.25%

Stereo
FM FiA

wide narraw

<0.3%
=0.6%

<0.B%
=1.6%

FM wide

<0.1%
20.15%

=0.2%
<0.3%

=0.2%
=0.3%

<0.4%
=0.6%

to CCIR 468-4, deemphasis 50 us,

ref. to Af 40 kHz
Unweighted 5/N ratio,

low-noise mode?)

Stereo Mano
i/ MHz: Ste 130 13010 470 470 1o 1000 50 130
Input level
=200 4V - = = =263 dB
=2 mVy =63 dB =63 dB =61dB  >=BOdB
=20 mV 275dB =48dBE =45 dB =80 dB

Mono
<30 dB
=10dB

40 dB

1

=5dB
<30 dB

A1

FAVY narrow
=+0.1 dB
=+(0.3 dB
=t] dB
<+3 dB
=+5 dB

=37 db
=31 dB

Af 100 kHz
FM FMA
wide narrow
= <194
<0.5% -

Mono
FM FM

wide narrow

<0.25% <0.5%
=0.5% =%

FM narrow

<0.25%
=0,37 %

<0.5%
=0.75%

=0.5%
<0.75%

<1%

<1.5%

130 to 470 47010 1000

=63 dB
=80 dB
=80 dB

=63 dB
>78 dB
=78 db

Weighted 5/N ratio,
low-noise mode®)

Stereo Mono

b/ MHzZ: 510130 1301470 47010 1000 5140130 130 0 470 47010 1000
Input level

=200V - = = =58 dB =258 dB =58 dB

=2 mV =58dBE =58dB =546dB =76 dB =76 dB =74 dB

20 mV =70dB =63dB =60 dB =76dB =76 dB =74 dB
TV dual sound
Input signal TV dual-sound signal, standard B/G,

Deviation measurement errar

30 Hz to 15 kHz, AF <70 kHz

Difference error

with successive deviation
measurement,

sound channel 1/sound channel 2,
30 Hzto 15 kHz

MNon-linear distortions
THD
fmad 30 Hz to 5 kHz
fnod 5to 15 kHz

ot IF or in bands |, Il and IV, V, with
and without medulated vision carrier

<+1% + residual FM

2+0.3% + residual FM

Difference-frequency distortion (30 Hz ta 15 kHz)

dp
dj

S/N ratio

Af 50 kHz AF70 kHz
=0.3% =0.5%
<0.5% =1 %
<0.2% =0.3%
=0.3% =0.5%

Quasi-peak measurement to CCIR 468-4, weighted and unweighted. Deem-

phasis 50 us referred to Af 30 kHz.
Input level [selective]

=200 1V

=2 m¥

Channel crosstalk,

ref, to At 30 kHz,

selective meaasurement,
deemphasis 50 ps, other

sound subcarrier modulated with
frequencies from 30 Hz to 15 kHz,
AR 55 kHz,

level (selective) =5 mV

Ordering information
Order designation
Accessories supplied

Options

AM/FM Calibrater/AF Generator
Reference Oscillator

(AF/F 10 7 /year)

Other options

Recommended exiras
Log-periodic Antenna
High-power Affenuator
(20 dB, 50 W)

To be fitted into FMA or FMAB
AF Analyzer/DSP Unit
RF/IF Selection

Unweighted Weighted
=53 dB =53 dB
273 dB =73 dB
=80 dB

Selective Modulation Analyzer FMAS
856.6001.52

special cable for lirmware update,
manual, power cable, spare fuses

FMA-BA 855.6008.52
FMAB1O B56.3502.52
see FMA/FMB data sheet

PD 756.92300

HLOZ3 Al 577.8017.02
RDLS0 1035.1700.52
FMA-BS B855.9007.55
FMA-RS B56.6501.52

)

T W G Ry

¢

FEE N IR

! ]In the range 15 to 35°C, aver the full temperature range the error

doubles.

2 )In the low-distortion mode, the /N value may be lower by up fo typ.

3dB

Selective Modulation Analyzer FMAS 5
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Modulation Analyzer FMAV

Modulation analysis for VOR/ILS air navigation

Modulation Analyzer FMAY, a mem-
ber of the FMA family, features the ver-
satile measurement functions of the
FMA basic model and fulfills the re-
quirements for measurements on
ground stations of VOR/ILS air naviga-

tion systems.

With its extremely low measurement er-
ror achieved by means of digital signal
processing, FMAV meets the stringent

requirements placed on measuring in-
struments for ILS systems of category IIl.

The comprehensive measurement func-
tions make FMAY ideal for all modula-
tion measurements including phase
measurements on ILS/VOR systems as
well as for use as a calibrator for VOR/
ILS signal generators.

FMAV has been designed especially
for airraffic control authorities, airport
operators as well as for manufacturers
of air navigation fest systems and air-
borne systems.

Due to its unrivalled measurement accu-
racy, comprehensive measurement func-
tions and great ease of operation, FMAV
ensures an extremely high reliability
standard of air navigation systems.

ROHDE&SCHWARZ
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MODULATION AN

All essential test parameters can be read at a glance on clearly arranged LCD displays

Special FMAV measurements

¢ Selective modulation depth meas-
urement on VOR/ILS systems with
an error of less than 0.8% (for ILS:
<0.5%)

* DDM measurement with an error of
<0.0002 DDM for localizer and
<0.0005 DDM for glide path

* Deviation measurement of VOR
subcarrier

* Modulation frequency measure-
ment of VOR/ILS signals

* |[LS/VOR phase measurement with
extremely high accuracy and reso-
lution dewn to 0.001°

General FMAV measurements

e RF frequency measurement with
10-digit readout and error <10 Hz
at 100 MHz within calibration in-
terval thanks to highly stable refer-
ence oscillator (aging <1077 /day)

* AM, FM and ¢M measurements
over a wide modulation frequency
range

¢ AF measurement with 5-digit read-
out

» Selective distortion and intermodu-
lation measurement

* Universal filter capabilities, psopho-
metric weighting filters (optional)

* AF voltage measurement

* RF power measurement with error

of typ. <0.5 dB

2 Modulation Analyzer FMAY

Characteristics

In addition to the broadband analog
demodulators, AF filters and detectors
of the FMA basic model, FMAY has a
signal processor.

This signal processor module allows the
relatively narrowband modulation con-
tents of air navigation signals fo be sam-
pled at the IF already and then digitally
demaodulated, filtlered and evaluated.

The IF is digitized by a 16-bit A/D con-
verter: the digital sampling values are fur

ther processed by the signal processor.

In contrast to analog demodulafors, fil
ters and detectors, the digital AF filters
of the signal processor module are prac-
tically errorfree and have no drift what-
soever due fo aging or temperature.

The digitally demodulated and filtered
signals are additionally converted into
analog signals by a D/A converter and
are available as two channels at two
BNC connectors on the rear panel, eg

for visual checking on an oscilloscope.

Operation

Due to its versatile measurement func-
tions, the FMAVY is menu-controlled so
that there is no need for a great number
of individual keys.

A minimum number of main function
keys as well as an alphanumeric menu
display with four softkeys down each
side make for clear front-panel layout
and fast access to the desired measure-
ment functions. Important functions are
at the top of the menu hierarchy, the
number of submenu levels being limited
fo a maximum of three so that finding

one’s way in the menu is easy.

Three large, illuminated LCD displays

simullaneously read out the measured

values for:

s carrier frequency or power

* modulation depth, deviation or
DDM

* modulation frequency, distortion or
phase

Device status and settings are also dis-

played.

Softkeys enable fast access to desired measurement functions

MENU




Parameters, like for instance a reference
valve for relative display, can be en-
tered via the numeric keypad and are
terminated with one of the ENTER keys
(unit/multiplier key). The fact that up to
20 complete setups can be stored con-
siderably enhances the measurement re-
liability in complex applications.

Modulation Analyzer FMAV features
full remote-control capability. The IEC-
bus interface complies with the IEEE
488.2 standard and enables plain-text

FUNCTION

@ ®F . DEMBD _@ _AUDID

N

The few main function keys make the FMAV user-
friendly:

RF All RF settings such as tuning
frequency, input level,
RF frequency counter

DEMOD Selecting the demodulation
modes

AUDIO Setting the audio frequency
counter or the DIST/SINAD
meter

SPEC FUNC  Special functions like voltmeter
mode, |EC/IEEE-bus address,
bargraph indicator, canirol efe.

FILTER Selecting the oudio filters

DETECTOR  Selecting the detector for the
modulation display

CALIBRATE  Calibration functions

INFO Readout of all internal settings on

the menu display
MENU BACK Going back a level in the menu
tree

programming, which greatly facilitates
program writing. The inquiry for the ILS
DDM  value, for instance, reads:
DEMODULATION: AVIONICS:ILS:DDM2

Measurement functions

ILS signals

* Selective measurement of 90-Hz,
150-Hz and sum modulation depth
without influence from additional
signals (identifiers) with an error of
less than 0.5% of reading

¢ Measurement of modulation depth
of identifier signal in the range
from 300 Hz to 4 kHz without in-
fluence from ILS signals

* High-precision DDM measurement
with an error of less than 0.0002
DDM for localizer and 0.0005
DDM for glide path

¢ Selective measurement of modula-
tion frequency

¢ 90-Hz/150-Hz phase measurement

¢ Unaffected selective measurement
of all ILS distortion products

VOR signals

* Selective measurement of 30-Hz
and 9.96kHz modulation depth

* Modulation-depth measurement of
identifier signal in the range from
300 Hz to 4 kHz without impair-
ment from VOR signal

¢ Deviation measurement on 9.96kHz
subcarrier

* Modulationfrequency measurement
at 30 Hz, 9.96 kHz and of FM-de-
modulated 30-Hz signal

* High-precision phase measurement
on 30-Hz signals (error <0.02°)

ILS signal

DDM=0.1 Ap=d45":
90 Hz: m=45 %,
o=0°;

150 Hz: m=35 %,
@=45°

]

NN

. Demodulated
‘ RANGE 5 signal
/\ /-\ 1 _VG‘-T top:
' / \ TIME 90 Hz (p=0),
filtered;
\ 5.5V bottom:
| S5 m= 150 Hz {p=457),
\/ filtered
0.5
5 m=

I\

i
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TACAN signals*)

* Selective measurement of 15-Hz,
135-Hz and sum modulation depth
with an error of less than 0.5% of
reading

* Phase measurement 15 Hz/135 Hz

* Selective measurements of modula-
tion frequency

* Distorfion measurement (optional)
using the standard analog AM de-
modulator at all modulation fre-
quencies from 10 Hz to 100 kHz

In-depth AF analysis

bosed on selective harmonic distortion
and intermodulation measurement is
standard with the FMAY

Certified Quality System

ISO 9001

DQS REG. NO 1954-02

» Selective harmonic distortion meas-
urement of dg, d3, ... d;

e True THD measurement of inter-
modulation products to [EC 268-3

* Universal measurement of inter-
modulation products fo IEC 268-3

* Scaled display of AF spectrum by
direct connection of an oscillo-
scope

¢ Selective distortion measurement on
n x 30 Hz components (ILS signal)

¢ Baseband ILS and VOR measure-

ments at voltmeter input

*) Measurements are possible only on nonpulsed
signols_ not on realworld TACAN signcls

VOR signal

30 Hz: m=30 %,
p=20"

9.96 kHz': m=30 %
FMm:

deviation 480 Hz
Fmod-30 HZ
phase=0"

[reference)

) Frequency
not to scale

Demodulated
VOR signal

top:
FM-demodulated
reference signal
[p=0°)

bottom:

AM-demodulated sig-
nal, 30-Hz filtering
[p=90")

4 Modulation Analyzer FMAY

Options

The options available for the FMA basic
model can also be used for the FMAV
as far as they are appropriate for the
FMAV applications.

Filter FMA-B1

This filter option contains universal an-
alog AF filters, of which CCITT filter
P53 is of special interest, since it allows
weighted noise measurements in radio-
telephone systems.

AM/FM Calibrator/ AF Generator
FMA-B4

The high-precision internal modulation
source (error <0.1%) is used for cali-
brating the builtin analog demodula-
tors and the AF measurement section. It
also enables a simple performance
check of the digital VOR/ILS measure-
ment section.

Since this option is able to produce
high-precision VOR/ILS baseband sig-
nals (2 rear AF outputs), signal genera-
tors can be modulated and hence be
used in VOR/ILS systems.

RF/IF Selection FMA-B9 (model .57)
The retrofittable option RF/IF selection
from 5 to 400 MHz extends the FMAV
to a calibrated VOR/ILS receiver of
high sensitivity for off-air measure-
ments.



Specifications

Frequency range

Frequency tuning

Display

Resolution

Frequency error

Reference oscillator
Aging
After 30 days of operation
Temperature effect
Warmup time

External reference input/cutpur

RF input

Overload protection
Maximum peak valtage

RF power measurement
Frequency range
Power measurement range
Measurement error
0.18 uW =P <0.1 mW
P=0.1 mW

Amplitude modulation measurement
Modulation frequency range
Resclution

50 kHz to 1360 MHz

automatic ') or manual

10-digit rendaut

0.1/1/10/100 Hz selectable

+1 digit + error of reference frequency

1% 107 /year

1x1077 /day

20107 6

15 min

manual or remate-controlled switchover

Z;,=50 0, N connector, VSWR <1.4
with 10-dB attenuation

upto 5 W (15 V RMS)

25V [including DC)

50 kHz ta 1360 MHz

0.18 pW to 1 W [-37.5 1o + 30 dBm)
<1.5dB£0.05 uwW

<1 dB (typ. 0.5 dB)

10 Hz to 200 kHz
0.1% of rdg; max 0.001% AM

Measurement error?} with peak detection (% of rdg, plus peak residual AM]

fi 50m300kHz| 300 kHz fo 10 MHz | > 10 MHz |err0r
‘(rnod
m=B80% | 30Hzto3kHz | 30 Hz to 10 kHz 30Hzw 20kHz [ =0.8%

m<25% - 30Hzto 20 kHz 30Hzte 100kHz | <1 %

10Hzto 8 kHz | 10 Hzto 20 kHz 10Hz1o 100kHz | <2%

- 10 Hzto 50 kHz 10Hz 1o 200kHz | <5%

Residual AM?)

to CCITT =0.01%
20Hz te 23 kHz, RMS <0.03%
to CCIR <0.05%

Incidental AM in FM mode
(Frod= 1 kHz, meas. bandwidth
20 Hz to 3 kHz)

fi=50 kHz to 10 MHz,

deviation=5 kHz

f,210 MHz, deviation =350 kHz
AF distortion®) for
Fnod=10 Hz to 20 kHz

m=40%

40% <m =80%

Frequency modulafion measurement
Modulation frequency range

Maximum measureable deviation for

<0.2%
<0.1%

=0.2%
<0.4%

10 Hz to 200 kHz

i 5010 300kHz | 300 kHzlo I0MHz | =10 MHz
f/10 150 kHz 700 kHz
Measurement srror?) with peak detection (plus peak residual FM)
k 5010 300 kHz 300 kHz to 10 MHz =10 MHz
fead error | fod error | frod error
o |30Hzto o | 30Hzlo &
30Hzto 5 kHz | <0.5% 10kHz <0.5% 50 kHz =0.5%
. 30Hze = 30Hz o 4
10Hzto8kHz | <2% | 5011, <1% 100kHz |217%
10Hzto o 10Hz o 2
sokHz | %% |o00kHz |2

Resolution better than 0.1% of rdg [min. 0.7 Hz)

Residual FM3 for .,
to CCITT, RMS
20 Hz to 23 kHz, RMS
CCIR, quasipeak + 50 ps deemph.

<340 MHz <680 MHz <1360 MHz
<0.5Hz 20.7Hz <l Hz
<2 Hz <3 Hz <5 Hz
<3 Hz <4 Hz =6 Hz

AF distartion far deviation
£, 210 MHz
Frod =30 Hz to 20 kHz?}
froq=201o 100 kHz
fip =500 kHz
fred=30Hz to 20 kHz
Incidental FM [m=50%,

fred=1kHz, BW=20 Hz to 3 kHz,

plus peak residual FM)
Deemphasis

Phase modulation measurement
Meodulation frequency range

75 kHz 500 kHz
=0.05% <0.2%
<0.15% <0.5%
<0.1%

<10 Hz

50/75/750 us selectable, effective at
AF output and, if selected, for readaut
of results

200 Hz to 200 kHz

Maximum measurable deviation (up to max, | kHz AF, -6 dB/octave for

f=1kHz|
F 5010300 kHz 300KHz 1o I0MHz | =10 MHz
1/10 x §i,/kHz x 1 rad | 150 rad 700 rad

Errar?) of peak detection [plus peak residual pM)

fnad | 300 Hz e 5 kHz

300 Hz to 10 kHz

300 Hz to 100 kHz

2%

=2%

=2%

Resolution

Residual EpM3:| fort,
CCITT weighting
300 Hz to 23 kHz
AF distortion [at AF output],
fnod= 200 Hz to 20 kHz,
Ap=4 rad, f;, 2500 kHz

AF voltmeter

DC voltage measurement

Range

Offset voltage®)
unbalanced input
balanced input

Resolution

Error
3-kHz lowpass filter
5-Hz lowpass filter
(with filter option)

AC voltage measurement
Frequency range
Measurement range
Resalution
Error (RMS detectar)

30 Hz to 20 kHz

10 Hz to 100 kHz

10 Hz 1o 200 kHz
Weighting facilities

Inputs
unbalanced

halanced

AF detector
Peak detector

RMS detector
Quasipeak detector

Weighting filters
Highpass filters

Lowpass filters

<0.1% [minimum 0.0001 rad)

=680 MHz =480 MHz
<0.002 rad =0.004 rad
=0.005 rad =0.01 rad
=0.1%

£10pV 10 20V

<] mV \can be corrected to <30 uV
<3 mV Jusing offset function

<0.1%
10.5% = 100 pV + offset voltage

+0.5% + 10 pV + offset voltage

10 Hz to 300 kHz
30uVto20V
0.1% of rdg

<1% + 30 uV (100kHz lowpass filter)

<2% + 100 uV |without lowpass filter)

<3%+ 100 uV {without lowpass filter)

all AF measuring facilities, such as de-
tector, filter, frequency counter and dis-
tortion meter, can also be used in volt-

age measurements

input impedance 100 k|| 50 pF,
BNC cannector

input impedance 600 €, three-contact
connectors to DIN 41628

positive or negative peak of AF or the

arithmetic mean of the two

true RMSresponding rectifiers, readout
as RMS value or converted fo peak for
sinewave

detector to CCIR Rec. 468-4

10 Hz (2nd order]
20 Hz (3rd order}
300 Hz (2nd arder]

3 kHz [4th order)

23 kHz (4th erder, combined with
20-Hz highpass filter to CCIR 4684,
unweighleci:]?

100 kHz (4th order)

Madulation Analyzer FMAV S




Filter option CCIR 468-4 |weighted)

CCITT P53

5-Hz lowpass (for DC measurement}
30-kHz Bessel lowpass, 4th order
120-kHz Bessel lowpass, 4th order
4.2kHz Caver lowpass

special oM filter (phase modulation for
modulation frequency <10 Hz)
external filters possible

AF frequency display 5 digits

Frequency range 10 Hz ko 300 kHz
Resolution 1 mHz to TOHz

Errar 10,005% + 3 mHz £ 1 digit

Selective distorfion measurement

Readout in % or dB
Display range 0.001 to 20%,
—100to—14 dB

Measurement of individual distartion d; (i =2, 3, ... 10)
Measurement error

10Hz= ) =14 kHz, fy; =42 kHz <5% of rdg = 0.02% absolute

THD measurement
Measurement of harmonic i = n (n = 2 to 10 selectable)
Measurement error

10Hz <) <14 kHz, , <42 kHz

T

v

<5% of rdg + 0.03% absalute

=]
I
o

f—»

Intermodulation measurement

Intermodulation distortion d, d3 to DIN 45403 and IEC 248-3

Readout in % or dB
Display range 0.001 to 20%,
-100 to 14 dB

Measurement error
fo+2xf) =42 kHz, f1 210 Hz

T

v

<5% of rdg £ 0.1% absclute

f ":IZdB

d
2 Pwduclﬁ: ) 2 edia

fq

Difference-frequency distortion dy, d3 fo DIN 45403 and IEC 268-3

Readout in % or dB
Display range 0.001 to 20%,
100 to—14 dB

Measurement error (fo—f; =30 Hz]
2 xfo-f) <42 kHz

T

v

=5% of rdg + 0.05% absolute

d 3 prod ucts

I dy product l

fzh 24,11 12 21,4,

f——

6 Modulation Analyzer FMAV

Measurement of distortion and intermodulation products on ILS signals
[AM with 90 Hz, 150 Hz [DDM=0) and identifier signal T020 Hz)
Selectable single or total harmonic
distortion {THD) measurement on
20 Hz, 150 Hz and 1020 Hz
components

Accuracy
Selective distortion measurement
of n x 30 Hz components from 30
ta 1200 Hz relative to 90 Hz
component |=100%

Accurocy
Total harmanic distortion (THD}
measurement of speech channel
from 300 Hz to 3 kHz (90, 150 Hz
components on, 1020 Hz comp. off)

Accuracy

<5% of rdg 0.1 % absolute

<5% of rdg +0.1% absolute

5% of rdg +0.] % absolute

Measuring fime

Autematic tuning; RF, modulation and
modulafion frequency measurement
with 10 Hz RF resolution (highpass

filter and PK detector switched on) typ. 1 s
Fast modulation measurement
(RF, modulation range and level
pragrammed) <120 ms
DIST measurement fo 4= 30Hz tp 255
fod2300Hz  typ. 1s
Outputs
IF output max. 200 mY into 50 £2
AM output mee. 1V into 600 L2
(can be DC<coupled)
FM/ M output
for FM 6dBm (1.545 V) into 600 £,
40 kHz deviation (DC-coupled)
for oM 1.545 Vinte 600 ©, 40 rad
Distortion output (with optional
DIST/SINAD meter) max. 1 Vinto 600 &
AF cutput 1 to 4 ¥ into 600 02 (peak voltage)
10-MHz reference frequency input/ output seleciable
Ou#puf +12dBm, 50142
Input ~10+1o +12 dBm
Deflection for external oscilloscope
DSF1 ¥ deflection, O to 4 V¥, BNC female
DSP2 X deflection, 0 to 4 V, BNC female
Scale markers
Vertical 13 markers, 10 dB/div
Horizantal 10 markers
Remote control
Interface IEC 425-1/625-2 (IEEE 488.1/
488.2) connector: 24-contact Amphe-
nol; contralling all device functions in-
eluding Serial Poll and Parallel Poll
Interface functions SH1, AH1, L4, T5, SR1,RLT, DC1,
DT1, PRI, CO
VOR/ILS-specific data

These data are guaranteed within the frequency ranges specified (fig). They are
typical values for all frequencies 210 MHz

VOR
.. 10 MHz; 108 to 120 MHz
Amplitude modulation measurement

m: 10 to 0%

friad measurement error’ ) (% of rdg)
30Hz+ 1% <0.8%

9.96kHz +1% <0.8%

300Hzto4 kHz
Frequency modulation measurement
at 9.96-kHz carrier

<1.2% (typ. <0.8%)

Max. measurable deviation 700 Hz
frad measurement error’} (% of rdg)
30Hz1% =0.5% + 0.1 Hz

Phase difference measurement

at 30 Hz
Measurement range 0 to 3607
Measurement error <40.03° [typ. <+0.027)
Resalution =0.01*



ILS
fni 1O MHz; 108 to 120 MHz; 328 fo 336 MHz
Amplitude modulation measurement

m: 10 o 90%

Fad measurement error’) (% of rdg)
QO Hz+2% =0.5%

150 Hz = 2% =0.5%

300 Hz to 4 kHz (identifier]
DDM measurement

Measurement range: O to £ 0.2 DDM

frod: 90 Hz £1% and 150 Hz | 1%

<1.5% [typ. <0.8%]

m measurement error” |
181022% <10.0002 DDM 0,17 ao{rdg
32t048% <.0005DDM £ 0. 1% of rdg

Resolution: =0.0001 DDM
Measurement of phase angle
between 90-Hz and 150-Hz signals

Measurement range +60°

Measurement error <) 27

Resaolution =0.01°
TACAN")

110 MHz; 950 to 1250 MHz

Amplitude modulation measurement

m: 1010 20%
bicd measurement error”] (% of rdg)
15Hz+ 2% <0.5%
135Hz 1 2% <0.5%

Measurement of phase angle
between 15-Hz and 135-Hz signals

Measurement range 180+ (135 Hz)
Measurement error <+(.5°
Resolufion =001

*) Measurements are passible anly en nonpulsed signals
[not on realworld TACAMN signals)

AF outputs DSP1, DSP2 max. 4V into 600 Q2

DC offset <+3 mV
Additianal error
Sealing for AM ANV/100% £ 1% E2mY

Scaling for FM
Gain difference for ILS

AN/ kHz £1% =2 mV

{#0to 150 Hz) 0,2%
Phase difference for

VOR (30 Hz) 0.05°
TACAN (1510 135 Hz] 0.2¢
ILS (PO to 150 Hz) 0.3

VOR/ILS baseband at voltmeter UNBAL input
AM sensitivity 100 mV ko 10V peak, 100% AM

WOR:

Am p|irude modulation measurement

= measurement error 7] [% of rdg)

30Hz+ 1%, 9.96kHz+1% | =0.8%
300 Hz fo 4 kHz |||dermf|er} =1.2%

Frequency modulation measurement
at 9,96 kHz carrier

Maximum measurable deviation 700 Hz
Foesy measurement error 7
30Hz+ 1% <0.5% 10,1 Hz

Phase difference measurement

at30 Hz

Measurement range Oto 360"
Measurement error <(.02°
Resolution <0.01¢
ILS:

Amplitude modulation measurement

Fosmat measurement errar 7} {% of rdg}

90Hz+2%,150Hzx2% |[=0.5%
300 Hz to 4 kHz (identifier) | <1.5%

Rear view of FMAV

DDM measurement

Measurement range Oto+ 0.2 DOM
Fred 90 Hz + 1%, 150 Hz= 1%
m measurement error /|
1810 22% <40,0002 DDM + 0.1% of rdg
3210 48% <10,0005 DDM £ 0.1% aof rdg

General data
Environmental condifions
Rated femperature range
Storage temperature range
REFI suppressior‘.

to IEC 359, class |
Oto+55°C
AQ to +70 C
complies with VDE OB7 1, limit B and
German PTT regulations 527/1979
100/120/220/240V £ 10%
47 to 440 Hz |1 70 VA)
435 mm x 192 mm x 460 mm, 19 kg

Pawer supply

Dimensions, weight

1) For amplitude-modulated signals: Py, =27 dBm, m <80%,

? ] In temperature range 20 to 30 “C, additional error of 10.5% over enfire
temperature range; error of RMS defection may be up fo twice as high as
of peak detection.

) For |nput level 220 dB abeve specified minimum input level

4} Far 2300 kHz: Fy0q=10 Hz to 8 kHz.

51 100-kHz lowpass filter switched in.

_:I Input attenuatar switched an: value x 10.

“)In temperature range 20 to 30 °C, additional errar +0.3% over enfire
7Cm_nEF'ﬂhJ[e runge.

Ordering information

Order designation VOR/ILS Modulation Analyzer FMAY
B56.4509.52
special cable for firmware update,

manual, power cable, spare fuses

Accessories supplied

Options

Filter FMABT 855.2002.52
AM /i Calibrator/ AF Generator Fhia-Bd 855.6008.52
RF/IF Selection FMABS 856.6501.57

Recommended extras

High-power Attenuatar, 20 dB, 50 W RDL 50 1035.1700.52

19" Adapter ZZAS4 396.4905.00
Set of Frant Handles I7G94 394.5160.00
Transit Case ZZKS44 1013.9366.00
Service Kit Fiia-Z ] 856.4009.52

Certified Quality System

ISO 2001

DG5S REG. NO 195402

Modulation Analyzer FMAY z
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