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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
RADIO-FREQUENCY CONNECTORS –  

 
Part 1 -6:  Electrical  test methods  – RF power 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  national  e l ectrotechn ical  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC  i s  to  promote  i n ternationa l  
co-operation  on  a l l  q uestions  concern ing  standard izati on  i n  the  e l ectri cal  and  e l ectron ic fi e l d s.  To  th i s  end  and  
i n  add i ti on  to  other acti vi ti es,  I EC pub l i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  Techn ical  Reports ,  
Publ i cl y  Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC Publ i cation(s)”) .  Thei r 
preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  i n  the  subject  deal t  wi th  
may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-governmental  organ izati ons  l i a i s i ng  
wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osely wi th  the  I n ternational  Organ ization  for 
S tandard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by ag reement  between  the  two organ izati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearly  as  possible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  al l  
i n terested  I EC National  Commi ttees.   

3)  I EC Publ i cations  have  the  form  of recommendati ons  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC  
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any  
m is in terpretation  by  any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  u ndertake  to  apply  I EC Publ i cations  
transparentl y  to  the  maximum  extent  possible  i n  thei r nati onal  and  reg i ona l  pub l i cations.  Any d i vergence  between  
any I EC Publ i cation  and  the  correspond ing  national  or reg ional  publ i cati on  shal l  be  cl earl y  i n d icated  i n  the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I ndependent  certi fi cati on  bod ies  provide  conform i ty  
assessment services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by  i ndependent  certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or i ts  d i rectors ,  employees,  servan ts  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  possib i l i ty  that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subj ect  of patent  
ri gh ts.  I EC shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t ri gh ts.  

I EC 61 1 69-1 -6  has  been  prepared  by subcommittee  46F:  RF  and  m icrowave  pass ive  
components ,  of I EC  techn ica l  commi ttee  46:  Cables,  wi res,  wavegu ides,  RF  connectors,  RF  
and  m icrowave pass ive  components  and  accessories.  I t  i s  an  I n ternational  Standard .  

The  text of th is  I n ternational  Standard  i s  based  on  the  fol lowing  documents :  

Draft  Report  on  voti ng  

46F/598/FDIS  46F/61 2/RVD  

 
Fu l l  i n formation  on  the  voti ng  for i ts  approval  can  be  found  in  the  report  on  voti ng  i nd icated  in  
the  above  tab le.  

The  l anguage  used  for the  development of th is  I n ternational  Standard  i s  Eng l ish .   
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Th is  document was  d rafted  in  accordance  wi th  I SO/IEC D i rectives,  Part 2 ,  and  developed  in  
accordance wi th  I SO/IEC  D i rectives,  Part  1  and  I SO/IEC D irectives,  I EC  Supplement,  avai l able  
at  www. iec.ch/members_experts/refdocs.  The  main  document types  developed  by I EC are  
described  in  greater detai l  at  www. iec.ch/standardsdev/publ ications .  

A l i st  of a l l  parts  i n  the  I EC  61 1 69  series,  publ ished  under the  general  ti t l e  Radio-frequency 
connectors,  can  be  found  on  the  I EC websi te.  

The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty  date  i nd icated  on  the  I EC websi te  under webstore. iec.ch  i n  the  data  re lated  to  the  
speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

 

IMPORTANT – The "colour inside" logo on  the cover page of this document indicates that it 
contains colours which are considered to be useful  for the correct understanding of its 
contents.  Users should  therefore print this document using a colour printer.  
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RADIO-FREQUENCY CONNECTORS –  
 

Part 1 -6:  Electrical  test methods  – RF power 
 
 
 

1  Scope 

Th is  part  of I EC 61 1 69  provides  test  methods  for RF  power rati ng  and  power hand l ing  of RF  
connectors  at speci fied  frequency,  temperature  and  a l ti tude.  

Th is  document i s  appl icable  to  cabled  RF  connectors,  m icrostrip  RF  connectors  and  RF  
connector adapters.  I t  i s  a lso  su i table  to  test RF  channels  i n  mu l ti -channel  RF  connectors  and  
hybrid  connectors .  

2  Normative references  

The fo l lowing  documents  are  referred  to  i n  the  text i n  such  a  way that some or a l l  of thei r con tent 
consti tu tes  requ i rements  of th is  document.  For dated  references,  on ly  the  ed i ti on  ci ted  appl ies.  
For undated  references,  the  l atest  ed i ti on  of the  referenced  document ( includ ing  any 
amendments)  appl i es .  

I EC  61 1 69-1 ,  Radio frequency connectors – Part 1 :  Generic specification  – General 
requirements and measuring methods  

I EC  61 1 69-1 -4 ,  Radio frequency connectors – Part – 1 -4: Electrical test methods – Voltage 
standing wave ratio,  return loss and reflection  coefficient  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g iven  in  I EC 61 1 69-1  and  the  
fol lowing  apply.  

I SO and  I EC main tain  terminolog ical  databases  for use  i n  standard ization  at  the  fol l owing  
addresses:  

•  I EC  E lectroped ia:  avai lab le  at  h ttp: //www.electroped ia .org / 

•  I SO  On l ine  browsing  p latform:  avai l able  at h ttp: //www. iso.org/obp  

3. 1   
power rating  
i nput  power at  wh ich  ne i ther peak working  vol tage  nor maximum  d ie lectric  temperature  for an  
RF  connector i s  exceeded ,  i f i t  i s  terminated   

Note  1  to  en try:  See  Annex A for typica l  d i e l ectri c  materia l s  for RF  connectors  and  thei r maximum  wi thstand ing  
temperatu res.  

3.2   
average  power  
power that i s  averaged  over the  defined  frequency range  and  periods  at  the  speci fied  
temperature  and  a l ti tude  and  that can  be  hand led  by RF  connectors  
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3.3   
peak power  
maximum  power Pmax  that the  RF  connectors  shal l  wi thstand  for a  pu lse  duration  τ  over a  period  

Τ wi th  a  du ty  cycle  R  a t  the  speci fi ed  temperature  and  a l ti tude,  where  the  re lationsh ip  between  
du ty cycle,  pu lse  duration ,  and  period  i s  expressed  by formu la  (1 )  

Note  1  to  en try:  See  F igure  1 .  

 

Figure 1  – I l lustration  of peak power  

 %1 00R
T

τ
= × （ ）  ( 1 )  

 

where  

R  i s  the  du ty factor,  i n  %;  

τ  i s  the  pu lse  du ration ,  in  s ;  

T i s  the  period  of pu lse,  i n  s .  

3.4  
continuous  wave  power 
power transmi tted  i n  a lmost a  stra igh t l i ne  whose  du ty factor R  =  1  i n  Formu la  (1 )  

3.5   
power handl ing  
abi l i ty  of the  RF  connectors  to  hand le  the  power speci fied  i n  the  re levant speci fication  at  the  
stated  temperature,  a l ti tude  and  frequency 

4 Preparation  of test sample  (TS)  

4.1  Cabled  RF  connector 

The cabled  RF  connector shal l  be  made  i n to  a  double-ended  cable  assembly as  a  test  sample  
(TS)  us ing  a  l ength  of pre-selected  RF  cable  wi th  a  power capaci ty  g reater than  the  connector.  

4.2  Microstrip  connector 

The microstrip  connector shal l  be  provided  wi th  an  appropriate  test fixture  at  the  m icrostrip  end  
as  speci fied  i n  the  re levant speci fication ,  and  the  m icrostrip  connector wi th  test fixture  as  a  
whole  shou ld  be  treated  as  a  test sample  (TS).  
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4.3  Adapter 

The adapter shal l  be  tested  d i rectly  or i nd i rectly by be ing  mated  to  add i tional  adapters  at the  
ends  that are  su i table  for the  test  setup  i n terfaces  and  sufficien t to  meet the  power capabi l i ty 
requ irements  of the  test.  An  adapter i s  j ust  a  test  sample  (TS).  When  the  adapter i s  needed ,  
the  power capaci ty of the  adapter shou ld  be  greater than  that of the  sample.  

When  needed ,  i t  i s  recommended  to  d ri l l  a  smal l  hole  i n  the  test sample  (TS)  on  the  i nner 
conductor to  pl ace  a  thermodetector (such  as  a  fi ber optic  temperatu re  sensor)  to  measure  the  
temperature  of the  i nner conductor.  

5 Test condi tions  

The stabi l i ty of test cond i ti ons  i ncludes  temperature  s tabi l i ty  and  a l ti tude  stabi l i ty.  

a)  Temperature  s tabi l i ty:  

When  the  change  of temperature  of the  test sample  i s  not more  than  ±  2  °C  i n  5  m in ,  the  
temperature  shal l  be  considered  s tabi l ized .  

When  the  chamber i s  used  for testing  and  the  change  of temperature  of the  chamber and  the  
test sample  have  been  not more  than  ±  2  °C  i n  5  m in ,  the  temperature  shal l  be  cons idered  
stabi l i zed .   

b)  Al ti tude  s tabi l i ty:   

When  requ i rements  are  speci fied  for pressure  in  the  re levant  speci fications,  the  a l ti tude  of the  
l ow-pressure  test  chamber that i s  stable  wi th in  the  range  of ±  5  %  of the  speci fi ed  va lue  i n  
1 0  m in  is  considered  a  stable  a l ti tude.  

6 Test principle  

A combination  of power source,  d i rectional  coupler,  fixed  attenuator (when  requ i red)  and  power 
meter i s  used  for the  test,  as  shown  i n  F igure  2 .  When  the  i ncident power  Pi  passes  through  

the  coupler,  the  coupl ing  power Pf  i s  produced  at  i ts  coupl i ng  port,  and  then  is  attenuated  to  

the  range  of the  power meter by  a  fixed  attenuator (when  necessary) ,  so  as  to  obtain  the  
i nd ication  value  of power P0 .  

S ince  the  coupl i ng  factor C (ca lcu lated  from  Formu la  (2))  of coupler and  attenuation  value  D  
(ca lcu lated  from  Formu la  (3))  of the  fixed  attenuator are  i nvariable,  the  actual  inciden t power of 
the  sample  can  be  obtained  from  Formu la  (4) .  

 
i

f

1 0lg
P

C
P

=  (2)  

 

 
f

g

1 0lg
P

D
P

=  (3)  

 

 0P P D C= + +  (4)  
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where  

C  i s  the  coupl i ng  factor of the  coupler,  i n  dB;  

D  i s  the  attenuation  of the  fixed  attenuator,  i n  dB;  

Pi  i s  the  inciden t power of the  test system,  i n  dB;  

Pf  i s  the  power value  of the  coupl ing  end  of the  coupler,  i n  dB ;  

Pg  i s  the  power value  attenuated  by the  fixed  attenuator,  i n  dB ;  

P  i s  the  measured  power va lue,  i n  dB;   

P0  i s  the  i nd icated  va lue  by power meter,  i n  dB.  

 

Figure 2  – Test  principle  

7 Test equipment 

Test equ ipment i s  as  fo l l ows:  

a)  Power source,  d i rectional  coupler,  fixed  attenuator,  power meter,  h igh -power l oad  (or 
absorber),  etc.  The  rated  power of se lected  couplers,  fixed  attenuators,  h i gh-power loads  
and  other devices  shal l  be  more  than  2  to  2 , 5  times  the  maximum  power measured ,  to  
prevent the  devices  from  burn ing  ou t due  to  overheating  i n  case  of nonsteady power.  

b)  The  thermodetector shal l  be  able  to  measure  inner and  ou ter conductor temperatures,  and  
have  su fficien t sensi tivi ty  wi th  an  accuracy of ±1  °C.   

c)  Temperature  -  a l ti tude  test chamber ( i f appl icable)  shal l  meet the  test requ i rements  s tated  
i n  the  re levan t speci fications.  

d )  For the  power rati ng  test,  the  vol tage  stand ing  wave ratio  (VSWR)  of the  l oad  shou ld  be  l ess  
than  1 , 05;  for power hand l i ng  tests,  un less  otherwise  speci fi ed ,  VSWR of the  load  shal l  not  
be  less  than  1 , 75.  

e)  A test room  to  preven t a i r ci rcu lation ,  e . g .  of fans  of the  cl imatic  cabinet.  I f necessary,  the  
test room  shou ld  fi t  the  cl imatic  cabinet and  be  large  enough  so  that the  test i tems  can  be  
20  cm  (8  i n )  away from  the  wal ls  of the  test room.   
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