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INTERMODULATION

INTRODUCTION

After it was determined that Infermoduiation
due to active components in transmitters and
recaivers could be lmited by canity filters and
lsolators, vel addigional Intermoduiation
sources have appesared.

Infermodulation  also results from  the
non-linear behaviors of some passive
COMmponarts,

Frewviously, passive componants such as
cosial conneciors and cable assemblies were
considerad to be linear, Actually, they behave
a5 Intermodulafion generafors when
transmission and reception skgnais of very
different levels share the same electrical path or
when fransmission and recegtion charmels are
vary cose, io one another.

WHAT IS INTERMODULATION ?

IM {abbreviation for InterModulation) is an undesired medulation which
leads to a distortion of the output High Frequency carrier, [t is definedas a
variation in amplitude, frequency and phase ol the HF carrier,
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INTERMODULATION

DEFINITION

Inputting a signal with frequency f1 nto a linear passive
device (linear voltage'current ratio) will produce an output
signal with no madification on the frequency side. Only the
amplitude and the phase can be modified

But, inputting the same signal into a passive device with
non-linaar v-i charactanstcs will result n distortions in
the time scale, resulting in changes in the frequency, That
maans that in addition to the carrear frequeancy 11, sevaral
harmonics are produced © 211, 311, 4f1, ..., nf1,

Non-jneasr responss

The third and fifth order intermodulation products usually
make wup 85 % of those encountarad.

The most roublesome IM products are those of odd order
since these are vary close 1o the carer fundamental
frequency

They can then appear within the received signal
bandwidth and degrade the overall communicstion
system performance,

The Todal Intermodulation ks defined as the ratio of the
third order IMP against the incident signal power,

It is expressed indBo

P'“:"a

TIM = 10log; "% (dBe)

For a power of 1 mWW, the TIM is expressed in dBm :

TIM = 10 log P mpe ; (dBm)

CONVERSION BOARD

When the input signal contains 2, or more, freqguency — .
components 1 and 2, then the output signal will show a IMP (e = (lim} - Holog P i)
spectral  compaosition  containing  the freguency nalml | o W Po3SW P-3TW |Posow P<i30wW
combinations that conform to the following equation :
-5 -g3.0 -g34a -84.3 -88.0 =-101.1
it -1030 -103.% =104, -108,0 =-111,1
IMP = nf1 + mf2
Q _ ||"| + |l'|1| -7 =113,0 -113.8 -114,3 =118 =121.1
-8 -123.0 -123.8 -124,3 -128,0 =-131.1
IMP : InterModulation Products -0 -1330 | -133E 0 -1343 | -390 1411
@  IMPorder _ ) 60 | -1430 | 1438 | -1443 | o148 | -181,1
im and n positive, negative or null integers)
=114 =1530 =153, = 154,35 =158,0 =161,1
=120 =160 =1635 =163 =168,0 =171.1
# 5 the hammonice combination of
T s that , I =12 =168.0 =168, =1 683 =174,0 =171
=130 4730 | -173% | 1743 | 1790 | =181




INTERMODULATION DEFINITION

FREQUEMNCY SPECTRUM OF THE INPUT SIGMAL

Amplitede __

L Frequency

FREQUENCY SPECTRUM OF THE QUTPUT SIGMNAL

Rx Band Tx Band
aH -3tz I I ‘
I I LR Fraguency

21- 12 (or 282-1)
31-22 (or 3£2-2f1)
1-312 (or 412-3H)

third order IM
fifth arder IM
savarth ardes 1

f1, 82 f1 and £2 fundamental frequencies
nf1  : n® harmonic of 11 fundameantal

mf2 ;. m® harmonic of £2 fundamental
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INTERMODULATION

COMMUNICATION SYSTEMS

BMlewer multiple channel radio systems are designed to
operate with an oparating transmitiing frequency range Tx
and, a slighlly shifted, receiing frequency range Fx.

In GSM systems, the TX frequency
ramge s S35-960 Mz and the AX
frequency range is 880-915 MHz

in OCS systems, the TX frequency
range is 1805- 1880 MMz and the RX
Freguency range is 1710-1785 MHz

Somae intarmedulation produests of edd order, emanating
from the high power Tx cardler, will appear in the recalving
Ax fregquency range and will degrade the receplion
parformance. It s therefore essential to maintain these
IMF's atavery low level, ideally balow the sansitivity ol the
racaheing aquipment.

Cellular and PCS systems may require  maximum
gensrated IM levels of about -110 dBm at transmitter
powers of 20 W {43 dBm) for a transmission path
conlaining & numbear of components.

Thes is axtremely severe conssdaring 124 ransmit and
recaive channals share a common ransmission media
{cables, conneclors, antennas..} at transmitter power
levels of 2.5'W to 320 W (24 dBm to 55 dBm).

But to make the whole communication system reach such
an 1M level, batter levals are required for each individual
component of tha system.

Forexample, the |M level requirad from a cable asseam-
by is usually - 120 dBm for the same transmil powears of
+ 43 dBm.

With these requirements i ming,
RADIALL has developed a range of N
sanes and 716 senas comecians
witich make [ possible fo achieve
levais of -125 dfm an cable aszem-
ies, Sae page 17

Example ;

Two mobile phonea, whose freguencies 11 and 2
are close, depend on the same base station,

The wo communications should notl interfers
mabile 1 should not receive the mobile 2
communication and conversely
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INTERMODULATION COMMUNICATION SYSTEMS
Example - The G5M case
Transmit Imarmoduiniion Products )
Frequencias {ki-z aM Cirger | 50 Ordar | 710 Ordar
il 2 211 =E2 an =242 a1 =32
bas o i} g BBa Ba0
Bar 55 gig Bo1* BE3
836 Bd5 Q26 @15* BOE*

* Interfering 1M Products in the Rx band

GSM BASE STATION TX AND RX BANDS

Amplifude
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INTERMODULATION

INTERMODULATION GENERATION

White there are some high power signals with different fre-
guencies, any device with non-linear v-i characlaristics
will genarate Intermodulation Produects.
Their level will depend on the slope of tha v-i curve and on
the powers of the incidant frequencias.

bl Ervh
®  Maferialand surface plaking non-

CONTACT NON-LINEARITIES

Contact non-linearities are formed when discontinuities
exist in the current camrying path of the contact, when con-
tecis are less than 360° . These discontinuities may hawve
wvarious causes and are usually not visible to the nakad
eya. Tha following are potential causas:

&  Surface condion in the contact joint e.q., det, suriace tex-
ture, microfizswres in the mabterial, i# mating parts.... a8 of
these lesd to microdischarges and random broadband noise.

® Rusty bolt effect. This is more accurately known as
eleciron tunnelling effect and is preseni in metal-
insulaior-metal transitions,

® Caontact mating, be it by poor contact spring force or
simply by the quality of the contact

Contact non-linearities are most commonly encountered
in passive RF components, where contact interfaces can
be oxidized or corroded, loose fitting, and may be subject
to surface contamination.... this s almost always
attributable fo the connectara,

leurrent

B contact
Impuritias

& contect

Mt =lngar contact area

The schematc b=low-lkeft shows a non linsar joant contact as
soen throwgh a microscops. This cleardy shiows a cavity with
impurities present. The effect of these mpuriies = to alter
the current (1) path from one which can pass stresght through
the joint to one which needs to travel around this cavity. This
in turn meaans that an impedance (£ is creatad whech then
produces a voRage polentlal barrer, This vollage potantial
barrbar may be responsible for microscople arcsng of electron
twnnaling (diode affect which in tum leads to a non linsar
violtage to currend ralio across the junclion path. When this
ocours, IM products are generated

MATERIAL NON-LINEARITIES

# Hesistive heating In non=linear conductors leads to
fon=linearities,

Since the conductor resistivity is not null, power is spread
into the component walls and causes a tempsrature rise
and a local variation in resistivily.

In most systams with contacts and conneciors, those low
levels of non-linearities will not be noticed

However, the thermal-resistive effest may nol be
negligible when a low conductivity oxide layer covers the
conductor and generates significant heating at high
frequencies by Joule effect,

® Magnelo-resistanca  effect  in non-magnetic
materials. Tha magnetic helds thal are applied o the
conductor alter ils resistivity. So that they, in conjunction
with the AF current, can create intermodulation signals.
These IMP are 50 dB below the IMP generated by the
thermal-resistive effect. They can be neglected.

&  MNon-linearty due o non-linear disledric.

& Mon-linearity due o variations of permeability into
farmomagnstic matanals.

The susceptibility of ferromagnetic materals to be
magnetized & nol constant and varles as a funciion of the
miagnatic ek, This behavior produces non linear varations
in & clreult Inductance, which & an mpodant source of IMP

A matenal pon-lneaily & an
imporiant source of IMP when 2 or
more signaks  tawel through a
ferromagnetic malarial

But, the resiulf of 8 poor contact join s
far  move  signficant  than  a
hen=fngarly  In  the conduelor
maferial,

"/ RADIALL
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INTERMODULATION

CONNECTOR DESIGN

CONTACT DESIGN

In designing a connector, parbcular care must ba taken io
ensure that at the point where currant How will take place a
good metal to metal joint exists. High contact prassures
BrE Necassary o ensura thal this takes place throughout
the connector's lite. This is particularly critical when the
cablas will be subject to vibration and Bexing (both static
and dynamic).

There are five commaonly uaed joints to connect two con-
ductors. These are: solder, bult contact, damp, spring
fingers and crimp joinks.

The optimum electrical connection
between two conductors is achieved
by soldering or brazing them
together. It emplovs a filler metal fo
overcome the problems of contact
pressure, present in other joinis. This
is most often used to jeinthe center contact of a connector
to the center conductor of a cable

S
%

A proper solder foinl & simply the
best elecirical connection to ink 2
eonductors, logether,

A bult joint is less sure than a solder
ane, but transmission line components
make regular use of bult joints (for
example, connector mating interfaca)

from a praciical ground. Howeves, high
Highilaning torgues ans necsssan to get
sufficlent and lasting pressure contacts, This s the mating
arrangement of N and 7/16 series,

fﬂ

A spring finger joint is commonly used to join a plug infer
contact to & socket of to link the connector center contact
to the cable,

A clamp joint i often chosen
to join the connector outers
conductor to the cable,

Hewever, both  junctions
should be used only & they
can maintain  the required
pressure af the contact

Crimp joints on standard flexible cables ofier the poorest
performance when used in the RF and microwave fre-
quency range. Tharmal expansion and condracton can
causa the joints to work loose over a period of timea and the
prasance of an air cavily means that thay affer poor contact.

CONNECTOR CONSTRUCTION

Im additbon 1o th contact joint, the connactor consiruction
must also be conaidered,

Im order to reduce the current density, an increased con-
tact diameter should be employed whilsl ensuring that tha
profile of the contact is free of sharp edges and saction
changes which help to concentrate the current density,

Since any junction may produce a
hon linearty, and thus M I &
advisabie o keap the number of inter-
nal joinds fo a mirimom,

ST
L

Components must be well shielded to ensure that they do
not pick up IMP generated by any non linear structures
adjacent to the system

INTERFACE TYPE

M and 716 zeries are mast suitable for low | M applications.
These connectors handle high power, their imerfaces are
robust and withatand high mafing force

RAF CABLES

In arder to achieve the bast performance a cable with a
gingle (solid) center conductor and a singke fubular) outer
conductor should be selecied, The logic behind this is
clear in that current flow in a8 coaxial cable is longitudinal,
and mulfisirand designs require that cuments cross
numerous conductar boundaries. As it i not possible to
apply high contact pressures to these intermal junctions,
they are capable of genarating M.

AF calblas with solid fnmer and oifer
corduciovs achieve e best parfor-
manoe for ifermoduiation,

"/ RADIALL
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INTERMODULATION

MATERIAL AND PLATING SELECTION

MATERIAL SELECTION

Since  ferromagnelic  materials have non  near
characteristics Itis important that these be aliminated from
tha current path

Oy non magnetic materials and
alloys such as capper, brass,
beryiium-copper, phosphor-bronze
showld be wsed for all passive
cornponent consfruchian.
Sfainiess sles! should not be used.

The preferred matarials for the construction of 50 Ohm RF
coaxial conneciors for the communications ndusiry are
generally copper alloy. Brass iz usually used sinee, It
offers excallent electrical, mechanical and machining
properties as well as being low cost.

Materials such as Aluminum and its alloys which employ a
tough oxide layver for cormosion protection cannod be used
directly, To avoid metal-insulator-metal [eints a plating of
non exidizing conductive material must be employed, Itis
recommended to avoid the wse of Aluminum and its alloys.

PLATING SELECTION

Plating materals for all passive
component, mis! be chosen among
nan-magmnetic materals and aloys.
Mickal should not be used even as an
Lindhay i le.

Mickel, which has lor many years been tha most popular
plating material because of its wear and emvirenmantal
proparies as wall as iis cost, is ferromagnetic and therefore
an IM generator, Mickel is also used as underplating n pro-
cesses for non ferromagnetie plating such as gokd. Agadn,
current can flow through the underplate and therefore gen-
erate 1.

BBR pialing has been specificatly
developed and ermploped by Radial
for exceilence i irdermadliaion sen-
sitive applications. BBA is 8 copper-
i =Zire: pon =magreedic affoy,

If cormtvmes the properiies of -

e god  ; wearamd famsh resisiance
& sivar | figh conduetivity

® rcked | covrosion resisEnce.

h MR el [Ty SLUNPACE PLATING
Apple:sion guice
* =BBR

I' -

L= R

Far more detailed information, an appication guide aboul BER

Il quality plafing |8 seaiahle ypen raguast By spacifying pa
mumnbar 07 050 DE.

T S -

Radiall afectopiating fcolifes sand as ome of fe most
Aovansed 0 e secirome mousin

"/ RADIALL
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INTERMODULATION OTHER PASSIVE IM SOURCES

The environment of the system should also be taken into
consderation. A high numbsar of other passive IM sources
can axisl arcurd the syslam. Among the most comman,
wihich warrant inclusion are dissimilar metal contaot and
tha presence of their oxides can form Interferance
raceiing cells, anlannas, connectors, anbenna lowar

hangars, on site wire fencing, oxidized batteny termimnaks,
towars thal are In poor condibon, anchor rods, metallic
doors, air condiioning ducts. .

Jumgperns M and 716

SFEFaFar

[

I

e ekt 16 L L T5 T
RATATRTRAR AR R R K

dumpers N and 716
_'_'_'_,_,—'—\—_

[ L L L | L B L L= |

ks




INTERMODULATION CONCLUSION

Mor-magrieticc figh qualily Lirruted number of melaliic
Hatimg © BBA / Silver assembled pieces
Solder type or clamp
% cabie attachmeant
FPerfect surface
properties y '

Hexagonal caupling nul
with high Bightening forgue

Brass body

Non slotfed Solder type silver plated
auter carfact CErfer conntact

ELEMENTARY RULES FOR COAXIAL CONNECTORS

Prefer M and 7/16 interfaces that offer high tightening torgues.
Insure that ferromagnetic materials are not used in the signal path,
Reject non-linear dislectrics.

Do not use tough oxide protected materials.

Minimize the number of internal junctions.

Maintain a high contact pressure. Use solder joints where possible.
Avoid the use of crimped or sliding contacts.

Keep surface quality for contact areas very high,

Ciptimize shielding of devices.

Check that parts are free from dirt and other contaminants prior to use,
Salect coaxial cables with single inner and cuter conductors.

Selact suitable high quality non magnetic plating with sufficiant thicknass.

14



INTERMODULATION

INTERMODULATION MEASUREMENT SYSTEM

The problems caused by IMP generation have motivated
RaDIALL to create several Intermodulation test systems
to mvestigata thé phenomena and charactarre theair
coaxial connectors and cable assemblies.

The intermodulation measurement equipment devalopad
by AADIALL, following the |IEC 4680/282/NP standard pro-
posal, is aimed at third order IMP measurements through
the reflection method. The ook disgram of this system,
woorking &t PCN frequencies, is shown in the figura 1. s
rangeis =132 dBm |- 175 dBe) under an input power of 2 x
20 W,

Ff = 1810 KMHE

Figura 1 : RADIALL Interrmodulation (esi set-up

Signal generalal 6 Device Under Tes|

|

2 High Power smplifer T Linear lead {lasay cabbe)
3 20dB directonal coupler 8 Low moiss amplifier

4 Power meler % Spectrum anatyzar

i Fitering uni

DESCRIPTION OF RADIALL MEASURING SYSTEM

Two frequency generators (HP 86488 amnd RS
B18-0010-52) respectively calibrated at 1850 MHz and
1810 MHz produce the two frequency carmers, Both
carriers are filtered and amplified with a variable gain that
allows adjustment of their power to a maximum 2x35W

however measurements are usually made under 220 W
FPower confrol is made at the amplifier output by two
powermeters whose output levels are predetermined
during the calibration stage.

The camiers gothen into the filkering wnit where two high O
band pass filters remove the harmonic and spurious fre-

quencies resulfing from the HPA (High Powsr Amplifier,
and give an excellent spectral purity to the carrisrs.

This unit consists of & one-peace machined part (imitbed
nurmber of junciions) containing a multicoupler as wall,
whare both carrers are mixed together betore proceeding
via @ dupbexer toward ;

= in ope direction, the device under fest

- inthe other direction, a spectrum analyzes through a third
high & band pass filter, calibrated at 1770 MHz, and a low-
noise amplifier.

Al the parts are silver-platad.

The range of RADIALL's lnfermo-
{ o dulation test sef-up &8 - 132 dBm
(=175 dBc) under an inpul power of 2 X
20W,

"/ RADIALL
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INTERMODULATION

INTERMODULATION MEASUREMENT SYSTEM

TWO CONFIGURATIONS

Before choosing one of the two test set-ups (See figures 2
and 3), we tried to answer the following question :

"Iz it better to be able to measure a componant in trans-
mitted and reflected ways in spite of poor sensitivity, or is it
better to achieve the highest sensitivity without being able
to measure the compenent in the transmitted way 7"

To answer this gquastion, we have performed some com-
parizon tests betwesn both configuration test set-ups.

—_— [}
i B T

F1 = &23 MHz | Ly
-
s s fa
e et ":;. 1=t 1 1
o et — 2| - tp lasd
L

F2 = 410 Wy ad [ ——— 7] [~

L=~

Fivice 438 MHZ2

figure 2 : Tranamizalon canfigurstion

1 = &3 MHZ
:‘“x {F=— " = [ary  foad
:_"._.__ = - B A load
Fi = 414 MHZ LM
- = (A = e
. Fimd= 435 MHz kossad

Tigure 3 . Redlection configuration

In fact, when a low intermodulation component is
designed, cautions are obviously taken, In this way, all
magnetic materials  amd  non-linear diglectrics  are
avoided. Hence, the phase cumulative effects due to the
above types of materials are suppressed,

Tha only remaining effect which can gensrate a
cumulative phase affect s rasistive hoating, but ks power
i5 50 low that it is completely masked.

For these specific applications, the electrical
non-linearties due to contacts are predominant and can
be essentially considered as the only ones. They generate
IMP for which the magnitude at each new installation
follows a Gaussian law and for which the phase is rand om.,

in the reflection configuration, there
are fewer comfacts, and therefore
fewer pofenfial M sources. The
dynamic ramge of the tesf sef-up s
better with a reflection configuration
than with a fransmission one.

In this case, the detaction port is on the Eolated output
from the first coupler in the reflection configuration. It
means thal the intermodulation products generated by The
first coupler are attenualed by 30 dB, and therefore don't
interfere with the IMP resulting from the devics under lest.

Im other cases, with & duplexer for example, the dynamic
range of the intermodulation measurement test set-up will
be better in the reflection configuration, because the inter-
micdulation ofthe combiner itself is stopped by the T filker,

CONCLUSION

I measurements from both test systems are about the
same. Butthe IM level generated by the test set-up itselfis
lvewer with a reflection configuration.

Thearefore it is posable to measure lower [M levels gener-
ated by non-directive passive components, through a test
set-up by reflection,

After analyzing thesa rasults, ARAMNALL considers tha
reflaction configuration to be the best one for 3 order IMP
measurement of any coaxial connecior or cable assambly.
Therefore, RADIALL'S  intermedulation  test  set-up
conforms to that configuratian.

s range s very sansitive @ =132 dBm (=175 dBc) under
2x20W.

unmu_”
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INTERMODULATION

IMP; : -125 dBm

VERY LOW INTERMODULATION N and 7/16 CABLE ASSEMBLIES
-125 dBm (-168 dBc) under 2 X 20 W

designed M & 718 cable assembly range,

To meet IM sensitive application requirements,
RADIALL presents you with a specifically

For best sarvce, this range meledaes standard
and custormn cables assemblies, offering axcallant
performance; and at the same time, flaxbility.

An IM level of -125 dBm can be obtained due to
our expertize and our guality eguipment, Ewvery
Intermodulation cable assembly is carefully
checked and measwed through sfatic and
dymamic tests on our intermodulation test

TA6 : 0-T.5GH=z
IMP3 ! <125 dBm at 20 W

VSWA. 1=2 1.06 up to 1 GHz
= 108 up to 2 GHz

Insertion loss  © <= 03 dB up o2 GHz
for a T meter long cable assembly

syatem,
CHARACTERISTICS (typical values)
# N and 7/16 intedfaces & Hexagonal coupling nut with high tightening torque.
N 170 Moem
® Impedance : 50 L 716 - 3500 N.cm
# Fregquency range # Endurance : 500 oycles
H - 0-11 GHz

® hon slotted outer contact

# Moisture resistance ; IPB8 {overmalding)
s Malerial : Brass

& Mon-magnetic plating : Shiver

s Anti-tarnishing fnish | Strike of BER

& Only solder type models

tid

RADIALL
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INTERMODULATION IMP3 : -125 dBm

VERY LOW INTERMODULATION (-125 dBm)
N and 7/16 CABLE ASSEMBLIES

CONNMECTOR 1 CABLE CONNECTOR 2 Cable assambhy
Sefleg Mol Typa Length (m) | Serlsa Madal P/N Fig
ae” ) R285 TE0 063
M Straight plug 1w I . " Siraight plig R285 780 083 !
. ' Fild plug F285 7RI (63 2
R phuag A8 Straight budkhaad jack R285 TBE 063
it 1,5 285 TOb 063
1.0 R285 700 082
Straight plug - 15 Straight plug R285 700 83 4
Fial ' 2.0 AZa5 Too 0a4
1.5 R/A plug A285 703 83 5
RiA plug e ! 1.5 THE Straight flarge jack FIZAS 704 083 &
1w R285 704 083
il : 285 720 (a3
102" Straight plug Reas 720083 |
N Sxraight plug —am | 1.5 rp———
e Straight Nlange jack FA285 725 083 ¢
R plug 14° 1.0 R285 724 042 )

For other lengths of cable or other connector combinations than above, see page 22 "HOW TO ORDER".

L L
B8 g

. = DU E
[ ull]

Fig 3 Fig &

EQ
% of

Figa

Q10
oJ
=
i
|
.|

Fig 5

“ -/ RADIALL ;



INTERMODULATION IMP5 : =125 dBm

VERY LOW INTERMODULATION (-125 dBm) CUSTOM

N and 7/16 CABLE ASSEMBLIES
CONNECTOR RANGE
T MODEL SPIRALED SEMIRIGID | RGCABLES (PTFE)
Solder Type 1/4" 38" 12" A4 AG 400 | PG 393
Etraighl plug BES 48 030 | BAS 4B OBD | B85S 48 120 | 86548000
AUA phug BS 48 040 | BOS 4B 0DD | BAS 48130 | BES 4B D10
N _Straight |ack SISAR0E0 | e 00 | e 1 Please consult us
 Siraight panel sealed bulkhead jack | 865 48060 | 088 48 110 | B85 48 160 | 886 48 020
Straight fange mounl jack BE5 48070 | BSS 4B 170 | BS5 48 180
Straight plug BS 06250 | BAS OB 260 | BAS 08 270
R plug BES 08 350 | B85 00 360 | BAS 08 370
e Straight jack BES 06300 | 88508 310 | BAS 08 320 Fleass cansut us
Straight flange mownl @ck BO5 00 400 | 86500 210 | B55 00 420

Attention ! These connectors are only avallable for cable assemblies made by Radiall.
MNote : low intermodulation N & 7716 receplacles can be designed and manufactured upon request. See our Neatalog PN

D1 161 CE and 716 catalog PN DT 185 CE.
CABLE RANGE San page 21
HOW TO DRDER See page 22

ADAPTERS

M = 716 adaplers and 716 in-saries adapters allow a maximum level of =125 dBm under 2 X 20 W, due to thedir design
which limis the number of internal pnctions (single piece inner and outer contacts) and their plafing,

Part numbar Diescripiion
A191 720 000 M male - 718 famale
A191 721 000 M mals - 718 mals
Betwean aeries adaptera R191 722 000 N female - 7718 male
R191 723 000 M femals - 718 famals

18




INTERMODULATION IMP; : =110 dBm

LOW INTERMODULATION N and 7/16 CABLE ASSEMBLIES
=110 dBm (-153 dBc) under 2 X 20 W

CHARACTERISTICS (typical values)

& mpedence : 5012

& Endurance : 500 cycles

#* IMPy (cable assambly) © =110 dBEm (-153 dBc)

® Non slofbed ouler conlac

= Coupling mut @ Hexagonal

® bizierial : Bra=s

# Plating - Silvar

& Frequancy rangs N ¢ 0=11 GHz
T8 | 0-BGMz

# Tighiening torguss N L 170 M.em
718 | 3500 M.cm

®» Anti-tarnishing finizh | Strike of BER

Thiz range of M and 716 series connectors make it possible to achieve lsvels of -110 dBm at 200 W on cabls assemblies.
Allthese connectors are also available unassembled, except for models sold on SHF cable assemblies made by RADIALL.
See page 21.

HOW TO ORDER See page 22
CONNECTOR RANGE CABLES

RO CADLES SPRALED CASLES: s oq) SHF CADLED
Hadlna s
=30 =1780 O 119850 Oi (L5 LD i im" ol kbl
kil rivm FRET 33 1T Five ool EIT
SN g P
1] Fidie (6ed LT | W il 50T | R &7 s
i e R =|mar il L] B HIA T e
R kg L1 0 Aide {TTEET | Bl 177 #07 | Bi 77 107
]
S PO | I 0
Srmphl Asmp Ride 350 20T | #rdd T T | Fiin E& &7
B mphl bifdvesd jo@ Ay FHEY 3E100T | #E 340 T | AT Y T
Hhamygal gt m ] sk TimT Fhde TR D0T | Al {79 T | P a9 aw
Full i Frips oo 003 | PrissorT oon
SwEpn phig
CAmmy Eull uid Dol Fri il T Foi Bl Sin | P B el
Cire Fries T 0ac | e 1T 0D I 30 DD
Fim pag
Ommp FHOE i $a0 BBl 2n) | FrifE pik 0
Tel oo PriDE 334 33 | PHE 350 000
Brtmgh| el Cipnp Hnld i AIA F s
TH4E Saidar FHAS-| 35 20w
R ] Full pim Froes sge. 006 | P BT gon
olrad moai = s GO D FHEe bi 3500 MABE G635 | FHDE 38000
Earmghi e Fall g Frigs 2 oG I P 2T G0 1 EE p5a A
s i e RS 3N O FHEL 0 500 PAES 8 SOl | FHES FBE 000
Hale e FBE T oo
A, | acie Bamges rmourd Zaldar MR T 00w

Mota | « Manufaciured upon request
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INTERMODULATION

CABLE SELECTION

CABLE SELECTION
Preferred Intermod cable
Cable lype H':::;‘; g |Atenustion | Shislding | Flexibility Price Assemblies
Inside BTS Outside BTS
RG (FE) Foor Foor Foor Excellent | Excellent Average Average
RG (FTFE} Good Poor Poor Excellent Good Good Good
Splraled Exoellant Good Excellent | Average Foor Average Excallent
Annsaled Excellent | Excallant Excallant Poar Bvarage Poor Average
RADIALL SHF* Good Good Good Good Average Excellent Excellent
RADIALL CABLE PART NUMBERS
Intermodulation level
Cable type PN oo L
=125dBm | - 110 dBm FEI &
Sem|-rigld A4 RGang G201 B60 001 8] DG - 20 GHz
§/60D RG223 C261 330 000 o DG - 12.4 GHz
RG (PE)
11,/500D RG214 C:201 500 000 0 DG - 11 GHz
5/500D RGA0D C201 324 007 DG - 12.4 GHz
R (FTFE) Flesse conaull us
10/50 D RGaga 281 511 007 DG - 3 GHz
] High flaxible CELLFLEX G201 083 170 0 L - i
B HELIAX €201 993 070 0 o -=
High Nexible CELLFLEX 291 996 170 0 o
Spiraled a/m | DC - 13 GHz
HELI&X G291 996 070 0 o
High flaxible CELLFLEX Ca2oi 904 170 w] O
1/2°
HELIAX 201 994 070 0 o
DG - 10 GHz
Annoated . CELLFLEX C261 972 080 o
e 1 HELIAX 201 972 085 o
5TD o DG - 3 GHz
SHF* 550 RADIALL SLI o DG - 2685 GHz
5 MD O D -3 GHz

* For more detalls about SHF cables, see our calalog D1 287 CE.

"/ RADIALL
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INTERMODULATION HOW TO ORDER

CUSTOM CABLE ASSEMBLIES :
FPlease make a copy of page 23 and Kl the form in using the explanations below.

With very low intermodulation - 125 dBm (-168 dBc)

Connector T Cahie Connecior 2

E}| |[_le

L : Overall length 1 2%
! =

Example ; Straight plug M [ 1547 high flexible Celliflex cable [/ sfraight plug 716 | length 50 cm

865 48 030 / C291 993 170 / 865 06 250 / 50

Connectar 1 part number (see connector rangs pags 19}

Cioax cable part number (see cabla range page 21)

Connector 2 part number (connector rangs page 19)
Owverall length in cm

With low intermodulation - 110 dBm (-153 dBc)

Conmector 1 Cabile Conneclor 2

H= e

L : Owerall length =4 2%

=

Example ; Straight plug N/ Cable 11/50 D RG214 7 Right angle plug N 7 length 100 cm
R1&1 088 137 / C291 600 000 / R161 186 137 / 100

Connector 1 part numbser (see connector range pagea 20) — |
Coax cable parl number (see cable range page 21)

Connector 2 part number (connector range page 20)
Ovarall length in cm

nAmALL_F .




INTERMODULATION CABLE ASSEMBLY ORDERING

| L | | L |
D = = |:| - = I
= = = [[[ﬂ[
| T

| L |
S PO 0 et
i il 1141 '

For all other designs, please add your specification.

CUSTOMER SPECIFICATION . e

PERFORMANCE

Ferformance required :

IMP4 level Y
V.S.W.ER.

Max inserion Ioss | ... . e

CONSTRUCTION

Quantity

CONNECTOR 1 COMNECTOR 2

LENGTH: t ___teml

[ STAWDARD TOLERAWCE: =2% lengthl

“ -/ RADIALL .



