RM-5

Radio-link Measuring Setup 35/70/140 MHz IF

for distortion measurements on radio-link and satellite systems

IEEE 488

(IEC 625

All standard IFs:

70 MHz (basic version), 35 and/or 140 MHz (options}

Test frequencies from 25 kHz

Very accurate IF setting, no calibration required

Easy to use: all important data displayed on screen

iF frequency counter for center frequency and sweep

limits '

Digital noise averaging and normalizer functions

Optional wideband facility for 70 and 140 MHz IFs

® Optional facility for calculating intermodulation noise
from the results of distortion measurements

e Simultaneous display of two INTELSAT tolerance masks
possible .

# iF switch for determinatian of absolute delay difference

The exceptional versatility of the RM-% radio-link measuring
setup makes it suitable for tesling any radio-link or satellite
system.

— Wideband EM radio-links for telephone and TV fransmissions:
The BM-5 has 70 and 140 MHz IFs, test frequencies up (o
5.6 MHz and color subcarriers

— Narrow band PM and FM radio-links:

The RM-5 has 35 and 70 MHz ifs and test frequencies from
25 kiHz upwards

— Digitat radio-links:

The BM-5 has 70 and 140 MHz IFs and a wide dynamic range
for IF to IF frequency respense measurements

kHz and can detect test signals when the G/
as 10 dB. A facility for ncise averaging is also

The RM-5is specially suitabie for test departments, where more
rational and flexible test proceduras need to be adopted to cope
with the increasing number and variety of test items.

All generator and receiver funclions can be remote-controlled
via a standard IEEE 488/IEC 625 interface so that the RM-5 can
easily be incorporated into ATE systems.

An optional wideband facility (modulator/demodulator) is avail-
able for white noise loading arss for measuring BB to BB fre-
quenay response between theslF ports of wideband analog
sadio-fink systems. The necessary pre- and de-emphasis net-
works are available separately.

Operating the RM-5 is simple, thanks to mademn design fea-
tures. The generator and receiver functions are pushbutton
controlled, and the accuracy of the parameters set is extremely
high. The RM-5 incorporates some of the best features of older

IFrange . . . . e e e 70 £30MHz
asoptions . . . . . .. 140 +50MHz

and/or 35 +5 {10) MHz
Seven testfrequencies between 25kHz and 5.6 MHz
Sweepfrequencies . . . . .. . . .. .. 18and 70Hz




W&G radio-iink test sets, such as automatic test frequency
‘deviation correction, gap pulse generation (RMS-5 generator)
and agtormnalic test frequency recognition (RME-5 receiver). All
of the mare important generator parameters are shown Clearly
on the multidigit 7-segment LED display of the RMS-5. Saettings
can be made via the keypad or using the up/down step keys.
Device seliings which are often used can be stored and recalled
as required. The memory has back-up batlery power, so that
daia i retained even when the M-5 is switched off.

The resulis of measurements are shown as a frace on the VDU
of the RME-4 receiver, along with the relevant parameter set-
fings. This information can be permanently recorded by photo-
grapting the display or by prinlout via a video plotter, Adjustable
curser pairs for the hiorizontal and veriical axes are provided,
which considerably simplifies reading off trace vatues. The ver-
tical pair is spaced symmetrically to the center line and the indi-
cated frequency difference 1o the center value is also shown in
clear text on the screen. The difference between the hortrontal
eursors is similarly dispiayed,

Operation of the complete BM-5 setup is further simplified by

the varicus alomatic features built into the RME-5 receiver:

- auiomalic adjusiment io & wide range of IF and BB signal
nput levels and frequencies, even for signals with high dy-
namic range,

— pushbutton selection of calibrated ranges for distortion

measurements, with instant display of the chosen scale on
the screen,
frequency counter automatically determinas the IF signal
cenier frequency and deviation,

- simuiltaneous display of center frequency IF level and sweep
curves,

- aulomatic display of test signal deviation as a check that
correct test conditions are maintained.

Further usehi features for display, evaluation and recording of
results are provided by the microprocessor controlier and VDU
of the RME-5:

- SL.OPE CONTROL corrects the finear frequency response
ot the setup.

- NORMALIZER function stores a reference curve and auto-
matically calculates and displays the difference between the
reference and the measured curve.

- AVERAGING feature smooths out noisy traces. An averaging
factor between 2 and 32 can be selected. Use of digital noise
averaging is superior to conventional analog techniques,
since the fine structure of the signal is not swamped (reducing
the test handwidth causes transient response problems).

-- Curve analysis feature displays the linear (LIN} and parabolic
(PARAB) components of a distortion measurement between
the frequency markers.

IF filter group delay response.
Texts and tolerance masks
programmaed via the

1EEE 488/1EC 625 inlerface.

Spectrum maode.  spectrum
modulated by 83.3 kHz with
1 carrier suppressed
(Bessel zeros).

Use of the frequency markers 76. OdB>
and cursors o determine e
the 3 di points of an [F filter.

Video plot of the averall loss
of an IF filter obtained
using the Pyinput. L
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Horzontal cursors mark a given tolerance band or can be

used to display the separation between two fnes on the NOISE CALCULATION ~RESULTS—

SOreen. :
- Video output, useful for connecting a video plotter for hard- L USED PARAMETERS FOR CALCULATION:

copy of the resulis o a remole monior. 1800 AF *10.8MHz Fu2. 4z ap al-U
- Optionat XY recorder interface ™ provides facifiies for re-

cording 2 complete festprotocol which inchudes the meas ured ! SL.O‘T OdB +3dB +E8dB

curves, imeasutement range fines (£.5.¢.), frequency markers : . )

and horizontal cursors as appropriate. i S34kHz: 1 _ 1}_ Bi_ pHOp
- Optional IFEE 488/1EC 625 interface ) allows computer 16~ - 3886kHz: 51 372 2825 pWlp

iote control of all instrument funciions (except display bright- SRS S gr g 7 522 4081 pWOp
sess) and result evaluation. 1tis also possible to display taler-
ancn masks instead of the horizontal cursors and o define DISTORT. 1: ap+l.02 X sl U+, 186
reference curves for the normalizer funetion by suitable pro- : ANALYSIS 2 -15.1 % +. 529
gramming of the computer. : ) ' i ' m",,

- Optional noise calculation facility™? dajernines the inter- 1, TO-4. 3 -1.23 - &30
rodulation noise in the baseband noise slots from the differ- | ORDER 4 -. 780 = . 407
antial phase distortion (A ¢} and differential gain (A U/,
measured between the system IF ports.

- Optional INTELSAT tolerance mask facility 1 digplay all IF o . . —
iF frequency- and group delay response tolerance masks. It Moise calculation and distortion curve analysis results
is possible to display a combined result for the transmit and dispiay :
reosive paths, or show them separately. Two masks (A P and
A1) can be displayed together.

RETURN TO MEASLREMENT: RUNASTOR

Wideband faciity for FIM-5

The wideband facility for the FiM-5 is a useful accessory for
measurements on wideband radio-ink systerns with IF poris.
It atiows white noise leading and BB o BD requency response
measurements 1o be made at the IF level,

i consists of a wideband modulator option for the HME-5 gener-
ator and the AMED-5 wideband dernodulator, which is a stand-
alone instrumnent. The BMED-5, which comprises two 197 units,
can be used for certain moniioring fasks in repeater sladions,
leaving the RME-5 receiver free for ofher tasks.

Ahsotute delay difference measurement D —————————

for space diversity receivers 7Q,OMHz Mz

The absoiute delays of e recelve paths in systems which use =T34k Hz
space diversity and combination techrigues o counteract the _ . .
effecis of mul‘tipai_h distortion must h(’:- e_qual. Due to the different INTELSAT tolerance mask for a carrier bandwidth
antenna and receiver arrangaments, itis generally necessary to of 2.5 Ntz

mazke adjustments when fining up the system o equalize the
delays. The usual method for systerms whete the signals are

combined at the IF levels is to insert a section of coaxial cabie of AT=hns 4 = S5bkHz
apuropriale lengthin the path having the shorter absolute detay. i
The absolute delay difference can be easity determined using e

ihe RM-5 with a BMES-5 |F switch. This alternately connects T
the two |F receive paths to the RME-S input. The switching rate
is the same as the sweep raie used for the group delay
measurerment. The difference between the two group delays
thus displayed represents the absolite delay difference, from
which the length of cable required for compensation can aasily
be caleulated. Since the power supply and switching signais for
the RMES-5 are drawn from the RME-5, a separate do power ; ¢
supply and function generator are notneeded. The BMES-5has e
a very short switching time, so that the automalic test frequency 5 i
racognition facitity of the RME-5 receiver can still be used.

FRETG0MH: FA140. 0Miz MES. O0MHz
R=e-12. 16ciBrm AF=200kHz

Ahsotute detay difference for RX signal paths in a space
- . . iversi i ion. The vid lot show to be
“) he XY plotler interface and EEE 488 interface cannot hoth be fitted. fj“" r“"’w r&:ce ver S_tatmg e 2' eolp ot Of M AT. o b bi
“Y The noise caleufation and INTELSAT wlerance mask oplions cannol hoth 13_9 ns. This corresponds to a 2.8 m length of coaxial cabie
be fittad. with &, ~ 2.3,




Specifications of the Radio-link Measuring Setup

RM-5

It not otherwise stated, the data is valid in the nominal range of use for the a.c. line voltage, the a.c. line frequency and the ambient temperature. For test
frequencies f, of 25 and 50 kHz or 27.778 and 55.556 kHz, the sweep frequency , = 18 Hz should be used. With the 25 MMz IF option the highest test frequency

is 500 or 555.556 kHz,

IF and BB distortion measurements

The data applies to the whole IF input-lgvel range P, from

- 20 to -+ 10 dBm, and o the IF ranges 70 MHz (standard) and
35 MHz and 140 MHz {options), or to the whole BB input-level
range from —50 to —10 dBm. All measurement ranges are
dispiayed over the {ult height of the screen.

Group delay distortion “At” (fy <1 MHz)
Measurement ranges:

fu=5000r585.556kHz . . . . . . . .. 0.8,2,4,8,...,80ns
Ty = 2500r277.778%Hz . . . . . .. 1.6,4,8,16, ..., 160ns
fy=8330r92593kHz . . . . . .. 4,10,20,40,...,400ns
fu=500r5558566kHz . . . . . ... 8,20,40,80,...,800ns
fu=250r27.778kHz . .. . .. 16,40, 80, 160, ..., 1600ns

Max. sensitivity at fy = 500 or 555.556 kiHz 0.2ns/div.
Non-linearity distortion “AU/U,” (fy, < 1 MHz}
Measurementranges . . . . . .. . . .. 04.1,24,..,40%
Max.sensitivity . . . . . .. .. ... L. 0.1 %/div.
Differential phase “A ¢” (fy =1 MHz)
Measuremeniranges . . . . . . . .. 0.4,1,2,4,...,40% rad
Max. sensitivity . . . . .. . . ... L. 0.1 % rad./div.

Differential gain “AU/U.” (fy > 1 MHz)
Measurementranges . . . . . . ... .. 04,1,2,4,..40%
Max. sensitivity 0.1 %/div.

Other IF measurements and parameters

Attenuation/frequency distortion “AP,”

(IF-10-IF frequency response}

Measuremertranges . . . . . . . . . . 0.4,08,186,..,16dB
Max. sensitivity . . . . . .. ... ... 0.1dB/div.

Attenuation/frequency distoriion, “AP,"” (selective)
{An IF reference signal with the same frequency is applied
foinput P}

LevetrangeatinputP, . . . . . . .. .. .. -501t0 —10dBm
Measurementranges . . . . . . . . . . . .. 8, 16,40, 80 dB
Max. sensitivity . . . . .. . ... 0oL 2dB/div.
IF return loss, “AP,”

with RFZ-1 return loss bridge

Measurementranges . . . . . . . . . .. .. 8,16,40,80dB

“Y ererna”’ (€.9. fOr AF detector signals)

Measurementiranges . . . . . . . . 8,20,40,80,...,800mV
Max, sensitivity , . . . . .. .. ... L. 2 mv/div
Inputimpedance . . . . . . . .. ... .. 10kE2
IF level “Py” (at center frequency F,)

Measurementrange . . . . . . . .. ... —20to +10dBm
Resolution . . . . . . . .. ... . 0.01dB

Test frequency deviation “Af” (rm.s.)
Measuremenirange . . . . . . . .. . ... .. 1510 500 kHz
Resolution . . . . . . . ... .. ... ... ... .. 0.01dB
Modulation frequency
inthe70and 140MHz IFranges . . . . . 25kHz 10 5.6 MHz
inthe35MHzIFrange . . . . . . ... .. .. 2510 556 kHz
(calibrated with the Bessel-zero method, fy = 250/277 778 kHz
and B3.3/92.593 kHz)

Sweep width “AF”

Measurementrange . . . . . . . .. ... .:t0.2f0*50MHz
Resolution
0.210999MHz . . . . .. .. oo .01 MHz
1010050MHz .. . Lo 0.1 MHz

Frequency markers “M”
(Two vertical lines symmetrical about F.)

Seftingrange . . . . . . . . .. .. ... +0.03t0 50 MHz
Resolution
003109.99MHz . _ . .. ... 0.01 MHz
10toB0MHz . . . . . ... 0.1MHz
Centre frequency “F,” (see IF counter)
Measurementrange . . . . . . .. ... .. 25t0 190 MHz
Resolution . . . . ., . . ... ... ... ... .1 MHz
IF eounter for unswept IF signals
Measurementrange . . . . . ... ... .. 2510 180 MHz
Resolution . . . . ... ... ... ... ..., 0.01MHz

Spectrum mode
For setiing the sensitivity of modulators and demodulators
Test frequencies for calibrating the deviation meler

frequencyseries™ . . . ., . .. 92 593 and 277.778 kHz

frequencyseriest™ . . . L0 83.3and 250 kHz
Carrier suppression

at92.593andB83.3kHz . . . . .. ..o =40dB

atZ777T8and2b0kHz . . . 0L 0oL =50dB

Further BB measurements

BB level for unswept signals between 10 kMz and 12.5 MHz
Measurement range -50t0 -10dBm
Resolution . . . . . . ... Lo 0.01dB

BB return loss

For unswept sinusoidal signals between 75 kHz and 12.5 MHz
(using RFZ-1 return loss bridge)

Level range al BB level meter input -50t0 ~10dBm
Resoltion . . . . ... .. .. .. ... ... .. 0.01dB

1} See Ordering Information for more details
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Horizontal cursors

For reading the results of IF and BB swept measurement.

The cursors are symmetrical about the center line and are
adjustable. The separation between the two cursors is shown en
the screen in terms of the scale selected.

Wideband facility for the RM-5 (70 and 140 MHz)

Wideband Modulator, BN 916/00.31
BB input

Sensitivity at 277.778 or 250 kHz
Moduiation frequency range

for (70)140MHZIF . . . . .. 5 Hzto (12.5) 13.6 MHz

Max. baseband leve! for noise signals
corresponding to (1800) 2700 channels

1OMHZ/V £5%

at6dBoverload . . . . . . .. ... .. {—2.2) -0.4dBm
Max. level for sinusoidalsignals . . . . . . . . ., . —~10dBm
IF output
Centerfrequency . . . . . . . . . ... 70 MiHz and 140 MHz

Levelrange, smalleststep 0.1dB . . . . . -59.910 +10dBm

Basic noise
(70 MHz/ 1800 channels}
140MHz/2700channels . . . . . ... . .. Z(15) 20 pWOp

RMED-5 Wideband Demodulator, BN 2018/01

IF input

Centerfrequency . . .. . .. ... ... . 70 MHz +50 kHz
Switchableto . . . . .. . .. ... ... 140 MHz £ 100 kHz
Levelrange . . . . . . .. .. ..., ... . ~4 to +6dBm
BB output

Sensitivity . . . . .. ... .. S0mV/MHz -£10%
Demodutation frequency range

(FOy140MHzIF . . . L L L. L. 50 Hzto {12.5) 13.6 MHz
Basicnoise

{70 MHz/ 1800 channeis)

HMOMHz/ 2700 channels . . .. . ... . .. =(8.5) 16 pWOp

Characteristics of the modem loop

Basic and intermodulation noise

(70 MHz/ 1800 channels) 140 MHz/2700 channels

under CCIR conditions
Nominalload . . . . . . . .. ... .. .. =(40) 50 pWop
3dBoverload . . . . . ... ... ... =(60) 80 pWOp

BB-t0-BB frequency response
from50Hzto 126 MHz (at 70MHZIF) . . . . . . . . +0.5dB
from 80 Hz o 13.6 MMz (at 140MHZIF) . . . . . . . . +0.5dB

Transmission of TV signals

Droop for a 50 Hz rectangular modulation signat L ET%

RMES-5 IF Switch, BN 917/00.20

iFranges . . . ... . . ... .. . ... 35,70 and 140 MHz
Switchingrates . . . . . . .. . ... .. .. 18and 70 Hz
Switchingtime . . .. . .. ... ... ., .. fypically 1us
Delay difference between signalpaths . . . . . . . . <<100ps
Max.signaltevel . . . . ... .. . ... ... ... +5dBm

Insertiontoss . . ., .. . ... ... . ... . 6dB +1dB

Isolation (between disconnected inputand output) . . =34 dB
Inputandoutputimpedances . . . .. .. .. .. ... 750
Returnloss (upto 190MHz) . . . . . . . . . .. .. =26dB

Group delay network RMLP-5, BN 917/00.21

Frequencyrange . . . . . . . ... ... ... 681082 MHz
Parabolic group detay coefficientt, . . . . . 0.0833 ns/MHz?
Amplitude/frequencyresponse . . . . . ., typically <<0.1dB
Characteristicimpedance . . . . . .. . . .. ... .. 750

General specifications

Power supply

Nominalranges ofuse fora.c. linevaltage . . . . 96,510 140V
and 19310 261V

Nominal range of use of the a.c. line frequency . . 4751063 Hz

Power consumption

RMS-5Generator . . . . ., . . L, approx. 80 VA
RME-5Receiver . . . . . .. .. ... ... approx. 30 VA
RMED-5 Wideband Demodulator . . . . | . approx. 20 VA

Safety classtoiEC348and VDEG411 . . . . . . . . . Classl
RFIVEMI suppression to spec. 104671984 of the DBP

Ambient temperature
Nominal range of use (= Limits range of operation)

Height of use With cooling fan Without cooling fan
above sea-fevel (accessory)

Up to 1000 m Oto +50°C l Oto +40°C
Upto3000m Gto +40°C Oto +30°C

Storage andransportation . . . . . . . . . .. —40to +70°C

Dimensions (wxhxd)in mm
BRMS-5Generator . . . . .. .. .. ...
RME-5Receiver . . . .. .. . .. ... ..
RMED-5 Widebarnd Demodulator

Weight

AMS-5Generator . . . . . . ... ..

AME-5Receiver . . . . . .. .. ... ..
with cooling fan

RMED-5 Wideband Demodulator

477 % 155x434
477x288x434
477x110x434

approx. 13kg
approx. 19.5kg
approx. 20.5kg
. approx.8kg




. Crdering information

RM-5 70 MMz radio-link measuring setup " comprising: RMS-5 generator”’ BN 916/..
Sweep frequencies: 18and 70 Hz RME-5 receiver* BN917/..
Test freguencies Order
Series Seties II: number
27778 kHz 25 kHz 2.4 MHz 3.580 MHz 4.430 MHz 5.6 MHz
55.556 kHz 50 kHz or or
92.593 kHz 83.3 kHz 3.579545 MHz 4.433619 MHz
277778 kHz 250 kHz
and and
555.556 kHz 500 kHz
- - 0 . - BN 916/117
. , BN 916/12
- " o = ol g/ BN 917/12
B Standard [1 Color subcarrier (on request) replaces the 2.4 or 5.6 MHz test frequency, see options :Www
Wideband facilily for the RM-5 Accessories (charged exira)
Wideband modulator™ BNO16/00.31 Cooling fan for RME-5 BN917/00.10
{option, fitted in RMS-5) ]
. - RFZ-1return loss bridge BN 2045/10
RMED-5 wideband demodulator ™ BN 2018/01 {for frequencies from 75 kHz to 190 Miz)

Permanent options:

(Unless otherwise stated these are factory-fitted and charged

extra)

35 MHz IF option
140 MHz IF option

H- quartz signal output
35/70/140 MHz ™

IEEE.48B/1EC 625 interface
board®

with IEEE 488 connector and

K 420 conneclion cable

X-Y recorder interface®

Color subcarriers
M/NTSC, 3.580 MHz "
M/NTSEC, 3.579545 MHz ¥

B. G, H, VPAL4.430 MHz ¥
B, G, H, VPAL
4.433619 MHz*

Noise calculation option
INTELSAT tolerance masks®

B8Y7)

Fitted to Fitted to
RMS-5 RME-5
BNO16/00.03 | BN €17/00.03
BN 916/00.30 | BN 917/00.30

BN 916/00.20

< BN 958/21

BN 916/00.06
BN 916/00.04

BN 916/00.07

BN916/00.05

Frequency deviation correction for

satellite system measurements®

) _

BN 917/00.01

BN 917/00.06
BN 817/00.04

BN 917/00.07

BN 917/00.05
BN 917/00.11
BN 917/00.12

BN 917/00.22

_AGemman/Engtish)

see Versacomp® 75 data sheet
BN916/00.10
BN917/00.20
BNS17/00.21

AN-... standard mismatches
RMSF-5 frequency splitter”
RMES-5 IF switch*

RLMP-5 group delay network ™
Pre- and de-emphasis Networks

IEEE 488/1EC 625 adapter (m — m)
for IEEE 488/I1EC 625 interface board

see separate data sheet
5832

50 sheets XY recorder paper BN917/00.79

Transport containers

TPK-3 forthe RMS-5 generator BN 626/09
TPK-6 for the RME-5 receiver - BN626/12
Case for accessoties BN 326/19
Protective covers
(1 sel, front and back panels)
SD-3 for the RMS-5 generator BN700/00.23
S0-6 for the AME-5 receiver® BN 700/00.26

SD-2 for the AMED-5 demodulator BN700/00.22

19" conversion kit

forthe RMS-5 generator BN 700/00.03
for the RME-5 receiver BN 700/00.06
for the RMED-5 demaodulator BN 700/00.02

* Fitted with the Versacon® @ 75 £ basic connector and BNC adapter as standard. B you reguire other types of adapler please state this in your order - see

Versacon® 9 data sheet for details
35 MHz and/or 140 MHz, see under

1)
2)
3)
4}

options

replaced by the chosen test requency,
5) 4.430 or 4.433618 MHz are available instead of the 2.4 or 5.6 MHz test frequency. Unless otherwise specified. the standard 5.6 MHz test frequency will be
replaced by the chosen test frequency.

Fitled with INTELSAT test frequencies of 55.556 kHz, 95.593 kHz and 277.778 kHz
The IEEE 488/1EC 625 interface and the recorder interfacs carinot both be fitted
3.580 or 3.579545 MHz are available insisad of the 2.4 or 5.6 MHz test trequancy. Unlass otherwise specified, the standard 2.4 MHz test freauency will be

The neise calculation option and the INTELSAT tolerance masks cannot both be fitted

Naoise caleulation facility not availabie for the following test frequency combinations: 2.4 and 3.5 ... MHz, 4.4 ... and 5.6 MHz.
Not for RM-5 setups fitted with 35 MHz IF option.
When the cooling tan is fitted, the back panel cover for the RME-5 cannot be used
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