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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
SPECIFICATION  FOR WB SERIES GLASS BEADS  
WITH  50  Ω  IMPEDANCE FOR RF  CONNECTORS 

 
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  content  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  app ly  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 iona l  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 63295  has  been  prepared  by subcommi ttee  46F:  RF  and  m icrowave  passive  components ,  
of I EC techn ical  commi ttee  46 :  Cables,  wires,  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  fo l lowing  documents:  

Draft  Report  on  voti ng  

46F/597/FDIS  46F/61 1 /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 .  

Th is  document was  drafted  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 lable  
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.  
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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 i s  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  
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SPECIFICATION  FOR WB SERIES GLASS BEADS  
WITH  50  Ω  IMPEDANCE FOR RF  CONNECTORS 

 
 
 

1  Scope 

Th is  document provides  the  requ i rements  for WB  series  g lass  beads  wi th  50  Ω impedance  for 
RF  connectors,  i nclud ing ,  among  other,  the  s tructure  d imensions,  I EC  type  des ignation ,  rating  
and  characteristics ,  and  qual i ty  assessment.   

These  g lass  beads  are  used  for the  adaption  of coaxia l  systems  to  m icrostrip  ci rcu i ts  used  
extensively i n  m icrowave communication  systems  such  as  TR modu les,  power modu les,  
i n tegrated  ci rcu i ts  where  hermetic seal  i s  requ i red .  They can  serve  as  a  part of an  RF  coaxia l  
connector,  mu l ti -channel  RF  connector or hybrid  connector,  or can  be  appl i ed  d i rectly  i n  various  
communication  modu le  systems  as  an  i ndependent product.  They provide  a  50  Ω  normative  
impedance wi th  an  operating  frequency l im i t  up  to  65  GHz.  

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 : 201 3,  Radio frequency connectors – Part 1 :  Generic specification – General 
requirements and measuring methods  

I EC 621 53-4-7,  Metallic communication cable  test methods – Part 4-7:  Electromagnetic 
compatibility (EMC)  – Test method for measuring of transfer impedance ZT  and screening 

attenuation aS  or coupling attenuation aC  of connectors and assemblies up to and above 3 GHz 

– Triaxial tube in  tube method 

3 Terms and  defin i tions  

No terms  and  defin i ti ons  are  l i sted  i n  th is  document.  

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  

4 Structure d imensions  and  IEC type designation  

The structure  of WB  series  g lass  beads  i s  shown  i n  F igure  1  and  the  d imensions  are  shown  i n  
Table  1 .  
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Dimensi ons  i n  m i l l imetres  

 

Fig u re 1  – Stru ctu re of WB series  g l ass  beads  

Tabl e  1  – Di men sion s  of WB  seri es  g lass  bead s  

N O Type  d esi g n ati on a  d Db  Bc  (MIN)  Cd  Recom m en d ed  appl i cabl e  
con n ector seri ese  

  mm  mm  mm  mm   

1  WB0. 23  0 , 230  ±  0 , 01 0  -  -  -  SMPM  , 1 . 85  and  2 . 4  

2  WB0. 3  0 , 300  ±  0 , 01 5  -  -  -  
SMP,  2 . 92 ,  2 . 4,  SSMA and  SMA 

3  WB0. 38  0 , 380  ±  0 , 01 5  -  -  -  

4  WB0. 45  0 , 450  ±  0 , 01 5  -  -  -  
2 . 92 ， SSMA and  SMA 

5  WB0. 5  0 , 500  ±  0 , 01 5  -  -  -  

6  WB0. 9  0 , 900  ±  0 , 020  -  -  -  SMA and  TNC  

a  Type  designati on  i s  shown  i n  Annex A.  

b  The  d i ameter i s  se lected  assuming  that  the  d ie l ectri c  constant  of g l ass  i s  4 , 0 ,  and  a  50  Ω characteri sti c  
impedance  can  be  obtai ned .  

c  S i ze  shal l  meet the  requ i remen ts  for e l ectri cal  and  mechan ical  performances.  

d  S i ze  and  shape  of the  term ina l  are  optional ,  and  shal l  meet  the  requ i rements  for e l ectri cal  and  mechan ical  
performances.  

e  Typical  appl i cations  of WB  g lass  beads  wi th  RF  connector series  are  shown  i n  Annex B .  

 

5 Qual i ty assessment procedure  

5. 1  G en eral  

Subclauses  5. 2  to  5 . 4  provide  g lass  beads’  recommended  rati ngs,  performance  and  test 
cond i ti ons.  They a lso  provide  an  appropriate  schedu le  of tests  wi th  m in imum  levels  of 
conformance  inspection  sampl i ng .  

As  WB series  g lass  beads  are  the  accessories  of RF  connectors,  most of the  test methods  of 
IEC 61 1 69-1  can  be  used  when  WB series  g l ass  beads  are  tested  i n  the  test  fixture  shown  i n  
Annex B .  

5. 2  Ratin g s  an d  ch aracteri stics  

The  values  i nd icated  below are  recommended  for WB  series  g l ass  beads.  They are  appl icable  
for the  g lass  beads  when  they are  tested  in  the  test fixture  shown  i n  Annex B.  Ratings  and  
characteristics  are  g iven  i n  Table  2 .  
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Certain  tests  are  l i sted  wi thou t  any recommended  va lues  being  g iven .  These  tests  wi l l  usual ly  
not be  requ i red .   

Tabl e  2  – Ratin g s  an d  ch aracteri sti cs  

Rati n g s  an d  ch aracteri sti cs  

I EC61 1 69-1 : 2 01 3  

Su bcl au ses  tes t 
m eth od  

Val u es  

Rem arks,  d evi ati on s  from  
stan d ard  tes t m eth od  

El ectri cal     

Nominal  impedance   50  Ω   

Frequency range     

– WB0. 23   DC to  65  GHz   

– WB0. 3   DC to  40  GHz   

– WB0. 38   DC to  26, 5  GHz  

– WB0. 45   DC to  1 8  GHz   

– WB0. 5   DC to  1 8  GHz   

– WB0. 9   DC to  6  GHz   

Retu rn  l oss  9. 2 . 1  

DC to  6  GHz ≥  25  dB  

The  test  fi xtu re  shal l  be  i n  
accordance  wi th  Annex  C 

1 2 , 4  GHz to  1 8  GHz  
≥  1 9  dB  

1 8  GHz  to  26, 5  GHz  
≥  1 8  dB  

26, 5  GHz to  40  GHz  
≥  1 6  dB  

40  GHz  to  65  GHz ≥  1 4  dB  

Centre  con tact res i stance  9. 2 . 3  nab   

Ou ter contact res i stance  9 . 2 . 3  nab   

Rated  vol tage  at  sea  l evela  9 . 2 . 2    

– WB0. 23   85  V  

– WB0. 3   1 70  V   

– WB0. 38   250  V  (86  to  1 06)  kPa  

– WB0. 45   250  V   

– WB0. 5   250  V   

– WB0. 9   500  V   

Rated  vol tage  at  4 , 4  kPaa     

–  WB0. 23   21  V  

– WB0. 3   45  V  

– WB0. 38  
 65  V 

4 , 4  kPa  approximately 
equ iva lent  to  20  km  

– WB0. 45   65  V  

– WB0. 5   65  V  

– WB0. 9   1 25  V   

I nsu lation  res i stance  9. 2 . 5    

–  i n i ti a l     

•  WB0. 23   ≥  1  000  MΩ   

•  others   ≥  5  000  MΩ   

–  after cond i ti on ing     

•  WB0. 23   ≥  1  000  MΩ   

•  others   ≥  5  000  MΩ   
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Rati n g s  an d  ch aracteri sti cs  

I EC61 1 69-1 : 2 01 3  

Su bcl au ses  tes t 
m eth od  

Val u es  

Rem arks,  d evi ati on s  from  
stan d ard  tes t m eth od  

Proof vol tage  at  sea  l evel a  9 . 2 . 6   (86  to  1 06)  kPa  

– WB0. 23   500  V   

– WB0. 3   500  V   

– WB0. 38   750  V   

– WB0. 45   750  V   

– WB0. 5   750  V   

– WB0. 9   1  500  V  

Proof vol tage  at  4 , 4  kPaa  9 . 2 . 6   
4 , 4  kPa  approximately 
equ iva lent  to  20  km  

– WB0. 23   65  V  

– WB0. 3   1 70  V   

– WB0. 38   250  V   

– WB0. 45   250  V   

– WB0. 5   250  V   

– WB0. 9   500  V   

Proof vol tage  (after envi ronmental  
test  at  sea  l evel )a  

9 . 2 . 6   (86  to  1 06)  kPa  

– WB0. 23   1 25  V   

– WB0. 3   250  V   

– WB0. 38   375  V   

– WB0. 45   375  V   

– WB0. 5   375  V   

– WB0. 9   750  V   

Screen i ng  effecti veness  I EC 621 53-4-7  nab   

D i scharge  test  (corona  effect)  9 . 2 . 8   Exti nction  vol tage  at  4 , 4  kPa  

– WB0. 23   65  V  

– WB0. 3   1 25  V   

– WB0. 38   1 90  V   

– WB0. 45   1 90  V   

– WB0. 5   1 90  V   

– WB0. 9   375  V   

Passive  i n termodu l ation  l evel  
(P IM)  

9 . 2 . 9  nab   

M ech an i cal     

Soldering  

– b i t  s i ze  

9 . 3 . 2    

Sol derabi l i ty  9 . 3 . 2 . 2  245  °C  ±  5  °C,  5  S   

Resistance  to  sol dering  heat  9 . 2 . 3 . 3  2  605  °C  ±  5  °C,  1 0  S   

Gauge  reten ti on  force  (res i l i en t  
con tacts)  

9 . 3 . 4  

 

 –  cen tre  con tact  nab  

–  ou ter con tact  nab  
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Rati n g s  an d  ch aracteri sti cs  

I EC61 1 69-1 : 2 01 3  

Su bcl au ses  tes t 
m eth od  

Val u es  

Rem arks,  d evi ati on s  from  
stan d ard  tes t m eth od  

Centre  con tact capti vation  

9. 3. 5  

 

 

–  axial  force  ≥2, 22  N  

– perm i tted  d i sp lacement,  i n  
each  d i rection  

d i splacement  

– torque  nab  

Engagement  and  separati on  9 . 3 . 6  nab   

S trength  of coupl i ng  mechan ism  9. 3 . 1 1  nab   

E ffecti veness  of cable  fi xi ng  
agai nst  

   

–  cable  rotati on  9 . 3 . 7  nab   

–  cable  pu l l i ng  9 . 3 . 8  nab   

–  cable  bend ing  9 . 3 . 9  nab   

–  cable  tors ion  9 . 3 . 1 0  nab   

Bend i ng  moment  9 . 3 . 1 2  nab   

Bump  9 . 3 . 1 3  200  m/s2   

Vi brati on  
9 . 3 . 3  200  m/s2  

1 0  Hz  to  2  000  Hz  
(20g n ,  accelerati on )  

Shock 9 . 3 . 1 4  1  000  m/s2  
1 /2  s i ne  wave  
6  ms  

(1 00g n ,  accel eration )  

En d u ran ce     

Mechan ica l  endu rance  9. 3. 1 5  nab   

H i gh  temperatu re  endurance  9 . 4 . 5  250  h  at  200  °C   

Low temperatu re  endurance  9. 4. 6  250  h  at  -65  °C   

Envi ronmental     

C l imati c  category  9 . 4 . 2  65/200/56   

Seal i ng  non-hermetic  9 . 4 . 7  nab   

Hermetic  9 . 4 . 8  1 0 -3Pa · cm 3/s   
1 00  kPa  to  1 1 0k Pa  
d i fferentia l  

Water immers ion  9 . 4 . 9  na   

Sal t  m ist  9 . 4. 1 0  48  h  Duration  of spraying  

Chemica l  con tami nation     

Resistance  to  sol ven ts  and   
con taminati ng  fl u i ds  to  be   
used  

Appl i cab le  fl u i ds  

9. 4. 1 1  

nab  

 

Su lphur d ioxide  9 . 4 . 1 2  nab   

a  Vol tages  are  RMS  values  from  50  Hz-to  60  Hz,  un less  otherwi se  speci fi ed .  

b  na:  not  appl i cabl e.  

 

5. 3  Test sch edu l e  an d  in spection  req u i rem en ts  

5. 3. 1  Acceptan ce  tests  

Acceptance tests  are  shown  in  Table  3.  
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Tabl e  3  – Acceptan ce  tests  

 

I EC  61 1 69 ‑1 :  
201 3  

su bcl au se  

Ass es sm en t l evel  M  (h i g h er)  Ass es sm en t l evel  H  (l ower)  

Test 
req u i red  

I L  
AQL 

%  
Peri od  

Test 
req u i red  

I L  
AQL 

%  
Peri od  

G rou p  A1      

Lot  

 

 

by  

 

 

l ot   

   

Lot  

 

 

by  

 

 

l ot  

Vi sual  examination  9 . 1 . 1  a  I I  1  a  S3  1 , 5  

G rou p B1         

Ou tl i ne  d imensions  9 . 1 . 2  a  S4  0 , 4  a  S3  4 , 0  

Mechan ica l  compati b i l i ty  9 . 1 . 2 . 2  na  I I   na  S3   

Engagement  and  
separation  forces  and  
torques  

9 . 3 . 6  na  S4   na  S3   

Gauge  reten ti on  
(res i l i en t  con tacts)  

9 . 3 . 5  na  I I   na  S3   

I nsertion  retenti on  force  
(res i l i en t  con tacts)  

9 . 3 . 4        

Seal i ng         

-non-hermetic  9 . 4 . 7  na  I I   na  S3   

-hermetic  9 . 4 . 8  a  I I  0 , 01 5  i a  S3  0 , 025  

Water immersion  9 . 4 . 9  i a  I I  0 , 01 5  i a  S3  0 , 025  

Vol tage  proof 9 . 2 . 6  a  I I  0 , 4  a  I I  4 , 0  

Solderabi l i ty  (d )  9 . 3 . 2 . 2  i a  S4  0 , 4  i a  S3  4 , 0  

I nsu lation  res istance  9 . 2 . 5  a  S4  0 , 4  a  S3  4 , 0  

Safety wi re  hol e  pu l l ou t  9 . 3 . 1 2  na  S4    na  S3    

Key:  

a  – suggested  as  appl i cabl e  

i a  – test  suggested  ( i f techn ica l l y  appl i cable)  

na  – not  appl icable  

I L  – i nspecti on  l eve l  

AQL – acceptable  qua l i ty  l evel  

(d )  – destructive  tests  – specimens  shal l  n ot  be  retu rned  to  s tock 

 

5. 3. 2  Peri od i c tests  

Period ic tests  are  shown  i n  Table  4 .  There  are  no  group C  tests  for l evels  H  and  M .  
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