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Recommendation T/R 61- 02 (Chester  1990,  revised  in  Nicosia  1994 and The Hague 2001)

HARMONISED AMATEUR RADIO EXAMINATION CERTIFICATE

Recommendation  proposed  by the  Working Group "Radio  Regulatory"  (RR)

Text  of  the  Recommendation  adopted  by Electronic  Communicat ions  Committee  (ECC)

INTRODUCTION

The Recommendation  as  approved  in  1990 makes  i t  possib le  for  CEPT Adminis t r a t i ons  to  issue  a
Harmonised  Amateur  Radio  Examinat ion  Cert i f i ca t e  (HAREC).  The  HAREC document  shows  proof  of
success fu l ly  passing  an  amateur  radio  examinat ion  which  complies  with  the  Examinat ion  Syllabus
for  the  HAREC. I t  fac i l i t a t e s  the  issu ing  of  an indiv idual  l icence  to  radio  amateurs  who stay  in
a  country  for  a  longer  term  than  tha t  mentioned  in  CEPT Recommendation  T/R 61- 01.  I t  also
faci l i t a t e s  the  issu ing  of  an  indiv idual  l icence  to  a  radio  amateur  re turn ing  to  his  nat ive
country  showing the  HAREC cer t i f i c a t e  issued  by a fore ign  Adminis t ra t i on .

The Recommendation  as  revised  in  1994 has  the  aim to  make i t  possib le  for  non- CEPT countr ie s  to
part ic ipa te  in  thi s  system.  This  revis ion  is  comparable  to  the  extens ion  of  Recommendation  T/R
61- 01 to  non- CEPT countr ie s .  

The revis ion  of  2001 lowered  the  requi rements  for  sending  and receiv ing  Morse  code  signals  from
12 words per  minute  to  5 words per  minute .

The revis ion  of  2003 removed the  requi rement  for  sending  and receiv ing  of  Morse code signals .

“ The European Conference  of  Posta l  and Telecommunicat ions  Adminis t ra t i ons ,

consider ing

a) that  the  Amateur  Service  is  a  service  according  to  the  ITU Radio  Regulat ions  ar t i c l e  1 and
governed  by the  ITU Radio  Regulat ions  and nat ional  regula t ions ,

b) that  Adminis t ra t ions  are  responsib le ,  in  accordance  with  ar t i c le  25  of  the  ITU Radio
Regulat ions ,  to  ver i fy  the  operat ional  and  technica l  qual i f i ca t i ons  of  any person  wishing  to
opera te  an amateur  sta t ion ,

c) tha t  signi f i can t  dif ferences  between the  exis t ing  nat ional  regula t ions  and l icence  condi t ions
impede the  radiocommunicat ion  act iv i t i e s  by l icensed  radio  amateurs  outs ide  the i r  own country ,
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d) that  in  an  inte rna t iona l  context  the  Inte rna t iona l  Amateur  Radio  Union  has  supported  the
concept  of  the  harmonisa t ion  of  examinat ion  levels  concerning  the  amateur  service ,

e) tha t  CEPT Recommendation  T/R 61- 01 concerns  only  temporary  use  of  amateur  sta t ions  in  CEPT and
non- CEPT countr ie s ,

f) tha t  CEPT countr ie s  and non- CEPT countr ie s  are  mutual ly  seeking  to  harmonise  regula t ions  and
matters  also  concerning  non commercia l  and recrea t iona l  act iv i t i e s  of  the i r  ci t i zens ,

not ing

a) that  i t  is  highly  desi rab le  to  estab l i sh  a  common arrangement  for  radio  amateurs  who wish  to
use  amateur  sta t ions  in  another  country  in  which they  are  taking  up res idency,

b)  that  a  common approach  can  be  found  in  spi te  of  the  great  varie ty  of  classes  of  amateur
l icenses  and examinat ions  prevai l ing  in  the  dif fe ren t  CEPT countr ie s  and non- CEPT countr ies ,

c) tha t  on the  basis  of  th is  commonali ty  i t  is  possib le  to  designate  which  nat ional  classes  of
amateur  l i cences  and examinat ions  are  of  a similar  nature ,

d) tha t  in  general  good exper ience  has  been gained  by the  int roduct ion  of  Recommendation  T/R 61- 01
al though  the  class i f i ca t i on  of  the  various  nat iona l  l icence  classes  in to  the  CEPT l icence
causes  some dif f i cu l t i e s  regarding  the  minimum examinat ion  standard ,

e) tha t  despi te  the  procedures  of  this  Recommendat ion,  Adminis t r a t i ons  have  the  r ight  to  requi re
separa te  bi la te ra l  agreements  when recognis ing  the  radio  amateur  cer t i f i ca t e s  issued  by fore ign
Adminis t ra t i ons ,

recommends

a) that  CEPT Adminis t r a t i ons  issue  a  mutual ly  recognised  Harmonised  Amateur  Radio  Examinat ion
Cert i f i ca t e  to  those  passing  the  relevant  nat ional  examinat ions  corresponding  to  the  CEPT
examinat ion  standard  (see  Annex 1) ,

b) tha t  Adminis t ra t ions ,  not  being  members  of  CEPT,  accept ing  the  provis i ons  of  thi s
Recommendation ,  may apply  for  par t ic ipa t ion  in  accordance  with  the  condi t ions  la id  down in
Annexes 3 and 4,

c) tha t  Adminis t r a t ions  part ic ipa t ing  in  thi s  system agree ,  subjec t  to  the i r  nat ional  laws  and
regula t ions  to  issue  nat ional  l icences  corresponding  to  the  CEPT examinat ion  standard  to
fore ign  nat ionals  who possess  a  Harmonised  Amateur  Radio  Examinat ion  Cert i f i ca t e  issued  by an
Adminis t ra t i on  part ic ipa t ing  in  this  system and who stay  in  the i r  country  for  a  period  longer
than  three  months,

d) tha t  any  person  who has  obtained  a  Harmonised  Amateur  Radio  Examinat ion  Cert i f i ca t e  in  any
country  part ic ipa t ing  in  thi s  system,  has  the  r igh t  on re turn  to  his  own country  to  obta in  a
l icence  there  without  having  to  pass  a fur ther  examinat ion .

Please  check the  ERO web si te  (ht tp / / :www.ero.dk)  for  the  up to  date  posi t ion  on the
implementat ion  of  th is  and other  ECC and ERC Recommendat ions

Edit ion  of  ……..
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ANNEX 1

CONDITIONS FOR ISSUING OF THE HARMONISED AMATEUR RADIO EXAMINATION CERTIFICATE 
(HAREC)

1.a A  HAREC wil l  be  issued  by  CEPT Adminis t ra t i ons  to  persons  who have  passed  a  nat ional
examinat ion  for  radio  amateurs  that  meets  the  cr i t e r i a  set  out  in  paragraph  2 below.  (The
nat ional  l i cences  corresponding  to  such examinat ions  are  set  out  in  Annex 2) .

1.b A HAREC wil l  be  issued  by  non- CEPT Adminis t ra t i ons  to  persons  who have  passed  a  nat ional
examinat ion  for  radio  amateurs  that  meets  the  cr i t e r i a  set  out  in  paragraph  2 below.  (The
nat ional  l i cences  corresponding  to  such examinat ions  are  set  out  Annex 4) .

1.c A HAREC wil l  be issued,  on request ,  by CEPT Adminis t r a t i ons  to  radio  amateurs  who have passed
the  re levant  nat ional  examinat ion  prior  to  the  int roduct ion  of  the  harmonised  examinat ion
syl labus .

1.d A l icence  based  on  HAREC al lows  the  use  of  al l  frequency  bands  al located  to  the  amateur
service  and amateur  sate l l i t e  service  and author i sed  in  the  country  where  the  amateur  sta t ion
is  to  be opera ted .

1.e National  l icences  corresponding  to  HAREC and l icences  Adminis t ra t i ons  wil l  issue  to  holders
of  the  HAREC from other  countr ies  are  shown in  Annex 2 and Annex 4.

2. Criter ia  for  national  examinations

National  examinat ions  which  qual i fy  the  examinee  for  a  HAREC cer t i f i c a t e  shal l  cover  the
subjec ts  tha t  a  radio  amateur  may encounter  in  conduct ing  tes t s  with  an amateur  sta t ion  and
with  i t s  operat ion .
They must  inc lude  at  leas t  technical ,  operat ional  and regulatory  matters  (see  the  examinat ion
syl labus  Annex 6)

3. The HAREC document

The Harmonised  Amateur  Radio  Examinat ion  Cert i f i ca te  shal l  conta in  at  leas t  the  fol lowing
informat ion  in  the  language  of  the  country  of  issue  as  well  as  in  Engl ish ,  French and German:

a) a  sta tement  to  the  effec t  tha t  the  holder  has  passed  an  examinat ion ,  meeting  the
requirements  descr ibed  in  this  recommendat ion

b) the  holder ' s  name and date  of  bir th
c) the  date  of  issue
d) the  issu ing  author i ty .

The  necessary  informat ion  can  be  inc luded  in  the  nat ional  cer t i f i c a t e  or  in  a  specia l
document  as  set  out  in  Annex 5.

Edit ion  of  …

CEPT/ECC/RR RR6(03)20 Rev05
Prject  Team RR6
Copenhagen, 22 July  2003
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ANNEX 2

NATIONAL LICENCE CLASSES EQUIVALENT TO THE CEPT EXAMINATION LEVEL

1
CEPT countr ies

2
National  l icences  issued
by home Adminis t ra t i ons

equivalen t  to  HAREC

3
National  Licence   that
wil l  be issued  to  the

holder  of  a HAREC
Country
Albania
Austr ia
Andorra
Belgium
Bosnia  and Herzegovina
Bulgar ia
Croat ia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ire land
Ita ly
Latvia
Liechtens te in
Lithuania
Luxembourg
Malta
Moldova
Monaco
Nether lands
Norway
Poland
Portugal
Romania
Russian  Federa t ion
San Marino
Slovak Republic
Slovenia
Spain
Sweden
Switzer land
Turkey
Ukraine
United  Kingdom
Vatican  City
former  Yugoslav
Republic  of  Macedonia

Edit ion  of  …
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ANNEX 3

PARTICIPATION OF NON-CEPT ADMINISTRATIONS IN THE CEPT RADIO AMATEUR CERTIFICATE
ACCORDING TO THIS RECOMMENDATION

1. APPLICATION

1.1. Adminis t ra t i ons ,  not  being  members  of  CEPT,  may apply  for  part ic ipa t ion  in  the  CEPT
arrangements  for  Harmonised  Amateur  Radio  Examinat ion  Cert i f i ca t e s  regula ted  by  this
Recommendation .  Applica t ions  shal l  be  sent  to  CEPT European  Radiocommunicat ions  Office
(ERO) in  Copenhagen (address :  Pebl ingehus,  Nansensgade  19,  DK-1366 Copenhagen,  Denmark) .

The  informat ion  needed  to  support  an  appl ica t ion  shal l  inc lude:  a  l i s t  of  cer t i f i c a t e
classes  in  the  country  concerned;  the i r  pr iv i l eges  and  the  equivalence  to  the  CEPT
examinat ion  level .  Detai l s  of  nat ional  examinat ion  syl labuses  or  documents  descr ib ing  the
requirements  of  the  nat ional  cer t i f i c a t e  classes  and  the i r  priv i l eges  shal l  be  enclosed
with  the  appl ica t ion .

All  the  deta i l s  mentioned  above  must  be submit ted  in  one of  the  off ic ia l  languages  of  the
CEPT (Engl i sh ,  French or  German).

2 . PROCEDURES OF APPLICATIONS

2.1  The CEPT ECC shal l  check,  based  on this  Recommendation,  each  appl ica t ion  to  determine  the
equivalence  of  the  nat ional  l icence  classes  to  the  HAREC level  and  to  assess  the
acceptabi l i t y  of  any devia t ions  from th is  Recommendation .

2.2  When the  ECC has  agreed  to  accept  the  part ic ipa t ion  of  a  non- CEPT country  i t  not i f i e s  the
applying  Adminis t ra t i on  and arranges  for  the  ERO to  inc lude  the  relevant  deta i l s  in  Annex
4.

2.3  A CEPT Adminis t ra t i on  requir ing  a separa te  bi la te ra l  agreement  to  apply  thi s  Recommendation
with  a non- CEPT Adminis t r a t i on ,  shal l  indica te  thi s  in  a footnote  in  Annex 2.

2.4  A non- CEPT Adminis t r a t i on  requi r ing  a  separa te  bi la te ra l  agreement  to  apply  this
Recommendation  with  a CEPT Adminis t ra t i on ,  shal l  inc lude  thi s  in  a footnote  in  Annex 4.

Edit ion  of  …. .  
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ANNEX 4

TABLE OF EQUIVALENCE BETWEEN NATIONAL CLASSES OF NON-CEPT COUNTRIES
AND

THE HAREC

1 2
National  Licences

equivalen t  to  HAREC:

3
National  Licences  to  be issued

to  holders  of  a HAREC 
Country

Austra l i a

Israe l

South  Africa

Edit ion  of  … August  8,  2003
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ANNEX 5

HARMONISED AMATEUR RADIO EXAMINATION CERTIFICATE (HAREC)
based on CEPT Recommendation T/R 61- 02

CERTIFICAT D’EXAMEN RADIOAMATEUR HARMONISE (HAREC)
dél ivré  sur la  base de la  Recommandation de la  CEPT T/R 61- 02

HARMONISIERTE AMATEURFUNK-PRÜFUNGSBESCHEINIGUNG (HAREC)
nach CEPT Empfehlung T/R 61- 02

1. The issu ing  Adminis t r a t i on  or  responsib le  issu ing  Authori ty
_______________________________________________________________________________________________
of  the  country
___________________________________________________________________________________
declares  herewith  tha t  the  holder  of  this  cer t i f i c a t e  has  successfu l ly  passed  an amateur  radio
examinat ion  which ful f i l s  the  requi rements  la id  down by the  Interna t ional  Telecommunicat ion
Union (ITU).  The passed  examinat ion  corresponds  to  the  examinat ion  descr ibed  in  CEPT
Recommendation  T/R 61- 02 (HAREC).

2. L'Adminis t ra t i on  ou l 'Autor i t é  compétente
_______________________________________________________________________________________________
du pays
________________________________________________________________________________________
cer t i f i e  que le  t i tu la i r e  du présent  cer t i f i c a t  a réuss i  un examen de radioamateur  conformément
au règlement  de l 'Union  inte rna t iona le  des  té lécommunicat ions  (UIT).  L'épreuve  en quest ion
correspond à l ’ e x amen décr i t  dans  la  Recommandation  CEPT T/R 61- 02 (HAREC).  

3. Die ausste l l ende  Verwaltung  oder  zuständige  Behörde
_______________________________________________________________________________________________
des  Landes
_____________________________________________________________________________________
erklä r t  hiermit ,  dass  der  Inhaber  dieser  Bescheinigung eine  Amateurfunkprüfung erfolgre ich
abgelegt  hat ,  welche  den Erfordern issen  entspr ich t ,  wie sie  von der  Interna t iona len
Fernmeldeunion  (ITU) fes tge leg t  sind.  Die abgelegte  Prüfung entspr ich t  der  in  der  CEPT-
Empfehlung T/R 61- 02 (HAREC) beschr iebenen  Prüfung.  

4. Holders  name Nom du t i tu l a i r e Name des  Inhabers

                                                                                                                                                                                             

Date  of  bir th Date  de naissance Geburtsda tum

                                                                                                                                                                                             

5. Offic ia l s  requi r ing  informat ion  about  thi s  cer t i f i ca t e  should  address  the i r  enquir ie s  to  the
issu ing  nat iona l  Authori ty  or  the  issu ing  Adminis t ra t i on  indica ted  below.

Les autor i t é s  off ic ie l l e s  dési ran t  des  informat ions  sur  ce document  devront  adresser  leurs
demandes à l 'Adminis t r a t i on  ou à l ’Au to r i t é  nat ionale  compétente  mentionnée  ci- dessous .

Behörden,  die  Auskünfte  über  diese  Beschein igung erhal ten  möchten,  sol l t en  ihre  Anfragen an die
genannte  ausste l l ende  nat ionale  Behörde  oder  die  ausste l l ende  Verwaltung  r ich ten .

Edit ion  of  ….
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Address /Adresse /Anschr i f t
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
Telephone/Téléphone/Tele fon:
________________________________________________________________________
:__________________________________________________________________________________
Telefax /Télé fax /Tele fax :
_____________________________________________________________________________

Signature /S ignature /Unter schr i f t Offic ia l  stamp/Cachet
Offic ie l /Of f i z i e l l e r  Stempel

 (Place  and date  of  issue/Lieu  et  date  d ’ émiss ion/Ort  und Ausste l lda tum)

Edit ion  of  August  8,  2003…
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ANNEX 6

EXAMINATION SYLLABUS AND REQUIREMENTS FOR A HAREC

INTRODUCTION

This  syl labus  has  been produced  for  the  guidance  of  the  Adminis t r a t i ons  so  tha t  they  may prepare
thei r  nat ional  amateur  radio  examinat ions  for  the  CEPT Harmonised  Amateur  Radio  Examinat ion
Cert i f i ca te  (HAREC).

The purpose  of  the  examinat ion  is  to  set  a  reasonable  level  of  knowledge  required  for  candidate
radio  amateurs  wishing  to  obta in  a l icense  for  operat ing  amateur  sta t ions .

The  scope  of  the  examinat ion  is  l imi ted  to  subjec t s  relevant  to  tes t s  and  experiments  with
amateur  sta t ions  conducted  by  radio  amateurs .  These  inc lude  circu i t s  and  the i r  diagrams;
quest ions  may re la te  to  circu i t s  using  both  integra ted  circu i t s  and discree t  components .

a) Where quant i t i e s  are  refer red  to ,  candidates  should  know the  uni ts  in  which  these  quant i t i e s
are  expressed ,  as  well  as  the  genera l ly  used mult ip les  and sub- multip les  of  these  uni t s .

b) Candidates  must  be famil ia r  with  the  compound of  the  symbols .

c) Candidates  must  know the  fol lowing  mathematica l  concepts  and opera t ions :
− adding,  subtrac t ing ,  mult ip ly ing  and divid ing
− frac t ions
− powers  of  ten ,  exponent ia l s ,  logar i thms
− squar ing
− square  roots
− inverse  values
− inte rpre ta t i on  of  l inear  and non- l inear  graphs
− binary  number system

d) Candidates  must  be famil ia r  with  the  formulae  used  in  thi s  syl labus  and be able  to  t ranspose
them.

Edit ion  of  August  8,  2003….
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EXAMINATION SYLLABUS FOR A HARMONISED AMATEUR RADIO EXAMINATION CERTIFICATE (HAREC)

a) TECHNICAL CONTENT

1. ELECTRICAL, ELECTRO-MAGNETIC AND RADIO THEORY
1.1 Conductivi ty
1.2 Sources  of  electr ic i ty
1.3 Electr ic  f ie ld
1.4 Magnetic  f ie ld
1.5 Electromagnetic  f ie ld
1.6 Sinusoidal  signals
1.7 Non-sinusoidal  signals ,  noise
1.8 Modulated signals
1.9 Power and energy
1.10 Digita l  signal  processing  (DSP)

2. COMPONENTS
2.1 Resistor
2.2 Capacitor
2.3 Coil
2.4 Transformers applicat ion  and use
2.5 Diode
2.6 Transistor
2.7 Heat diss ipat ion
2.8 Miscel laneous  

3. CIRCUITS
3.1 Combination of  components
3.2 Filter
3.3 Power supply
3.4 Amplif ier
3.5 Detector
3.6 Oscil la tor
3.7 Phase Locked Loop [PLL]
3.8 Discrete  Time Signals  and Systems (DSP-systems)  

4. RECEIVERS
4.1 Types
4.2 Block diagrams
4.3 Operation and function  of  the  fol lowing stages
4.4 Receiver  characteris t i c s

5. TRANSMITTERS
5.1 Types
5.2 Block diagrams
5.3 Operation and function  of  the  fol lowing stages
5.4 Transmitter  characteris t i c s

6. ANTENNAS AND TRANSMISSION LINES
6.1 Antenna types
6.2 Antenna characteri s t i c s
6.3 Transmission  l ines

7. PROPAGATION

8. MEASUREMENTS
8.1 Making measurements
8.2 Measuring instruments

Edit ion  of  August  8,  2003…
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9. INTERFERENCE AND IMMUNITY
9.1 Interference  in  electronic  equipment
9.2 Cause of  interference  in  electronic  equipment
9.3 Measures against  interference

10. SAFETY

b) NATIONAL AND I NTERNATIONAL OPERATING RULES AND PROCEDURES

1. Phonetic  Alphabet
2. Q-Code
3. Operational  Abbreviat ions
4. Internat ional  Distress  Signs,  Emergency traff i c  and natural  disaster  communication
5. Call  signs
6. IARU band plans
7. Social  responsibi l i ty  and operating  procedures

c) NATIONAL AND I NTERNATIONAL REGULATIONS RELEVANT TO THE AMATEUR SERVICE AND AMATEUR SATELLITE SERVICE

1. ITU Radio Regulations
2. CEPT Regulations
3. National  Laws,  Regulations  and Licence  condit ions

DETAILED EXAMINATION SYLLABUS

a) TECHNICAL CONTENT

CHAPTER 1

1. ELECTRICAL, ELECTRO-MAGNETIC AND RADIO THEORY

1.1 Conductivi ty
- Conductor ,  semiconductor  and insula tor
- Current ,  vol tage  and res i s t ance
- The units  ampere,  vol t  and ohm
- Ohm's Law [ ]RIE ⋅=
- Kirchhoff ' s  Laws
- Elect r i c  power [ ]IEP ⋅=
- The unit  watt
- Elect r i c  energy  [ ]tPW ⋅=
- The capaci ty  of  a bat te ry  [ampere- hour]

1.2 Sources  of  electr ic i ty
- Voltage  source ,  source  vol tage  [EMF],  short  circu i t  current ,  inte r nal  res i s t ance  and

terminal  vol tage
- Series  and paral le l  connect ion  of  vol tage  sources

1.3 Electr ic  f ie ld
- Elect r i c  f ie ld  st rength
- The unit  volt /met re
- Shield ing  of  elec t r i c  f ie lds

1.4 Magnetic  f ie ld
- Magnet ic  f ie ld  surrounding  l ive  conductor
- Shield ing  of  magnetic  f ie lds

Edit ion  of  August  8,  2003….
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1.5 Electromagnetic  f ie ld
- Radio  waves as  elec t romagnet ic  waves
- Propagat ion  veloci ty  and i t s  re la t ion  with  frequency and wavelength  [ ]λ⋅= fv
- Polar i sa t i on  

1.6 Sinusoidal  signals
- The graphic  representa t ion  in  t ime
- Instan taneous  value ,  ampli tude  [Emax] ,  effec t ive  [RMS]  value  and  average  value





 =

2
maxU

U eff

- Period  and durat ion  of  period
- Frequency
- The unit  her tz
- Phase  dif ference

1.7 Non-sinusoidal  signals
- Audio signals
- Square  wave
- The graphic  representa t ion  in  t ime
- D.C.  voltage  component ,  fundamental  wave and higher  harmonics

- Noise  [ ]kTBPN = (receiver  thermal  noise ,  band  noise ,  noise  densi ty ,  noise  power  in

receiver  bandwidth) .  

1.8 Modulated signals
- CW
- Ampli tude  modulat ion
- Phase  modulat ion ,  frequency  modulat ion  and single - sideband modulat ion

- Frequency devia t ion  and modulat ion  index  






 ∆=
modf

F
m

- Carr ie r ,  sidebands  and bandwidth
- Waveforms of  CW, AM, SSB and FM signals  (graphica l  presenta t ion)
- Spectrum of  CW, AM and SSB signals  (graphica l  presenta t ion)
- Digi ta l  modulat ions :  FSK, 2- PSK, 4- PSK, QAM
- Digi ta l  modulat ion :  bit  ra te ,  symbol  rate  (Baud ra te )  and bandwidth
- CRC and re t ransmiss ions  (e .g .  packet  radio) ,  forward  error  correc t ion  (e .g .  Amtor FEC)

1.9 Power and energy

- The power of  sinusoida l  signals  







===⋅= effeff IiUu

R

u
PRiP ;;;

2
2

- Power ra t ios  corresponding  to  the  fol lowing  dB values :  0 dB,  3 dB,  6 dB,  10 dB and 20
dB [both  posi t ive  and negat ive]

- The input /output  power ra t io  in  dB of  ser ies - connected  ampli f ie r s  and/or  at tenuators
- Matching  [maximum power transfe r ]

- The re la t ion  between power input  and output  and eff ic i ency 







⋅= %100

in

uit

P

P
η

- Peak Envelope  Power [p.e .p . ]

1.10 Digita l  Signal  Process ing  (DSP)
- sampling  and quant iza t ion
- minimum sampling  rate  (Nyquis t  frequency)
- convolut ion  ( t ime  domain /  frequency  domain,  graphica l  presenta t ion)
- ant i - al ias ing  f i l t e r ing ,  reconst ruc t ion  f i l t e r i ng
- ADC /  DAC
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CHAPTER 2

2. COMPONENTS

2.1 Resistor
- The unit  ohm
- Resis tance
- Current /vo l t age  characte r i s t i c
- Power diss ipa t ion

2.2 Capacitor
- Capaci tance  
- The unit  farad
- The re la t ion  between  capaci tance ,  dimensions  and  die lec t r i c .  (Qual i ta t i ve  trea tment

only)

- The reactance  





⋅

=
Cf

X c π2

1

- Phase  rela t ion  between vol tage  and curren t

2.3 Coil
- Self - inductance  
- The unit  henry
- The  effec t  of  number  of  turns ,  diameter ,  length  and  core  mater ia l  on  inductance .

(Qual i ta t i ve  t rea tment  only)
- The reactance  [ ]LfX L ⋅= π2
- Phase  rela t ion  between current  and vol tage
- Q-factor

2.4 Transformers applicat ion  and use 

- Ideal  t ransformer  [ ]secPPprim =
- The re la t ion  between turn  rat io  and:

- vol tage  ra t io  











=

primprim n

n

u

u secsec

- current  ra t io  











=

sec

sec

n

n

i

i prim

prim

- impedance  ra t io .  (Qual i t a t i ve  t rea tment  only)
- Transformers

2.5 Diode
- Use and appl ica t ion  of  diodes:

- Rect i f i e r  diode,  zener  diode,  LED [l igh t - emit t ing  diode] ,  vol tage- var iab le  and
capaci tor  [var icap]

- Reverse  vol tage  and leakage  curren t

2.6 Transistor
- PNP- and NPN-trans i s to r
- Amplif ica t i on  fac tor
- Field   effec t  vs.  bipolar  t rans i s to r  (vol tage  vs.  current  dr iven)
- The trans i s to r  in  the :

- common emit te r  [source]  circu i t
- common base  [gate]  circu i t
- common col lec to r  [dra in]  circui t
- input  and output  impedances  of  the  above ci rcui t s

2.7 Miscel laneous
- Simple  thermionic  device  [valve]
- Voltages  and impedances  in  high  power valve  stages ,  impedance  t ransformat ion
- Simple  integra ted  circu i t s  ( inc lude  opamps)
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CHAPTER 3

3. CIRCUITS

3.1 Combination of  components
- Series  and paral le l  circu i t s  of  res i s to r s ,  coi l s ,  capaci tor s ,  t ransformers  and diodes
- Current  and vol tage  in  these  circu i t s
- Behaviour  of  rea l  (non ideal )  res i s to r ,  capaci tor  and inductors  at  high  frequencies

3.2 Filter
- Series - tuned  and para l le l - tuned  ci rcu i t :  
- Impedance
- Frequency character i s t i c  

- Resonance  frequency  









=

LCf
f

π2

1

- Quali ty  factor  of  a tuned  ci rcu i t  








=

⋅
=⋅=

B

f
Q

Lf

R
Q

R

Lf
Q resp

s

;
2

;
2

π
π

- Bandwidth
- Band-pass  f i l t e r
- Low-pass ,  high- pass ,  band- pass  and band- stop  f i l t e r s  composed of  passive  elements
- Frequency response
- Pi  f i l t e r  and T f i l t e r
- Quartz  crysta l
- Effec ts  due to  real  (=non- ideal )  components
- digi ta l  f i l t e r s  (see  sect ions  1.10  and 3.8)

3.3 Power supply
- Circui t s  for  half - wave and ful l - wave rec t i f i ca t i on  and the  Bridge  rect i f i e r
- Smoothing  circu i t s
- Stabi l i s a t i on  circu i t s  in  low vol tage  suppl ies
- Switching  mode power suppl ies ,  iso la t i on  and EMC

3.4 Amplif ier
- Lf and hf  ampli f ie r s
- Gain
- Ampli tude/ f requency  character i s t i c  and bandwidth  (broadband vs.  tuned  stages)
- Class  A, A/B,  B and C bias ing
- Harmonic  and inte rmodula t ion  dis tor t i on ,  overdr iv ing  ampli f i e r  stages

3.5 Detector
- AM detec tors  (envelope  detec tors )
- Diode detec tor
- Product  detec tors  and beat  osci l l a to r s
- FM detec tors

3.6 Oscil lator
- Feedback ( in ten t iona l  and unintent iona l  osci l l a t i ons )
- Factors  affec t ing  frequency  and  frequency  stabi l i t y  condi t ions  necessary  for

osci l l a t i on
- LC osci l l a to r
- Crysta l  osci l l a to r ,  overtone  osci l l a to r
- Voltage  contro l l ed  osci l l a to r  (VCO)
- Phase  noise

3.7 Phase Locked Loop [PLL]
- Control  loop with  phase  comparator  circu i t
- Frequency synthes i s  with  a programmable  divider  in  the  feedback  loop

Edit ion  of  August  8,  2003…



DRAFT revised T/R 61-02 E
Annex 6,  Page 15

3.8 Digita l  signal  process ing  (DSP systems)
- FIR and IIR f i l t e r  topologies
- Fourier  Transformat ion  (DFT; FFT,  graphica l  presenta t ion)
- Direct  Digi ta l  Synthesi s

CHAPTER 4

4. RECEIVERS

4.1 Types
- Single  and double  superhete rodyne  receiver
- Direct  convers ion  receivers

4.2 Block diagrams
- CW receiver  [A1A]
- AM receiver  [A3E]
- SSB receiver  for  suppressed  carr ie r  te lephony [J3E]  
- FM receiver  [F3E]

4.3 Operation and funct ion  of  the  fol lowing stages  (Block diagram treatment only)
- HF amplif i e r  [with  tuned  or  f ixed  band pass]
- Oscil l a to r  [f ixed  and variab le ]
- Mixer
- Inte rmedia te  frequency  amplif i e r
- Limiter
- Detector ,  inc luding  product  detec tor
- Audio ampli f ie r
- Automatic  gain  contro l
- S meter
- Squelch

4.4 Receiver  characteri s t i c s  (s imple  descript ion  treatment)
- Adjacent - channel
- Selec t iv i t y
- Sensi t iv i t y ,  rece iver  noise ,  noise  f igure
- Stabi l i t y
- Image frequency
- Desensi t i za t i on  /  Blocking
- Inte rmodula t ion ;  cross  modulat ion
- Reciprocal  mixing [phase  noise]
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CHAPTER 5

5. TRANSMITTERS

5.1 Types
- Transmit te r  with  or  without  frequency t rans la t ion

5.2 Block diagrams
- CW transmit te r  [A1A]
- SSB transmit te r  with  suppressed  carr ie r  te lephony [J3E]
- FM transmit te r  with  the  audio  signal  modulat ing  the  VCO of  the  PLL [F3E]

5.3 Operation and funct ions  of  the  fol lowing stages  (Block diagram treatment only)
- Mixer
- Oscil l a to r
- Buffer
- Driver
- Frequency mult ip l i e r
- - Power ampli f ie r
- Output  matching
- Output  f i l t e r
- Frequency modulator
- SSB modulator
- Phase  modulator
- Crysta l  f i l t e r

5.4 Transmitter  characteri s t i c s  (s imple  descript ion)
- Frequency stabi l i t y
- RF-bandwidth
- Sidebands
- Audio- frequency  range
- Non-l inear i t y  [harmonic  and inte rmodula t ion  dis tor t i on]
- Output  impedance
- Output  power
- Effic iency
- Frequency devia t ion
- Modulat ion  index
- CW key cl icks  and chirps
- SSB overmodulat ion  and spla t t e r  (agreed)
- Spurious  RF radia t ions  (agreed)
- Cabinet  radia t ions
- Phase  noise
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CHAPTER 6

6. ANTENNAS AND TRANSMISSION LINES

6.1 Antenna types
- Centre  fed  half - wave antenna
- End fed  half - wave antenna
- Folded  dipole
- Quarter - wave vert ica l  antenna  [ground plane]
- Antenna with  parasi t i c  elements  [Yagi]
- Aperture  antennas  (Parabol ic   ref lec to r ,  horn)
- Trap dipole

6.2 Antenna characteri s t i c s
- Dist r ibu t ion  of  the  current  and vol tage
- Impedance  at  the  feed  point
- Capaci t ive  or  induct ive  impedance  of  a non- resonant  antenna
- Polar i sa t i on
- Antenna direc t iv i t y ,  eff ic iency  and gain
- Capture  area
- Radiated  power [ERP,  EIRP]
- Front- to- back ra t io
- Horizonta l  and vert ica l  radia t ion  pat te rns

6.3 Transmission  l ines
Paral le l  conductor  l ine
- Coaxial  cable
- Waveguide
- Character i s t i c  impedance  [Z0]
- Veloci ty  fac tor
- Standing- wave ra t io
- Losses
- Balun
- Antenna tuning  uni t s  (pi  and T configura t ions  only)
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CHAPTER 7

7. PROPAGATION
- Signal  at tenuat ion , ,  signal  to  noise  rat io  
- Line  of  sight  propagat ion  (f ree  space  propagat ion ,  inverse  square  law)
- Ionospher ic  layers
- Cri t i ca l  frequency
- Inf luence  of  the  sun on the  ionosphere
- Maximum Usable  Frequency
- Ground wave and sky wave,  angle  of  radia t ion  and skip  dis tance
- Multipa th  in  ionospher ic  propagat ion  
- Fading
- Troposphere  (Duct ing ,  scat te r ing)  
- The inf luence  of  the  height  of  antennas  on the  dis tance  that  can  be  covered  [radio

horizon]
- Temperature  invers ion
- Sporadic  E- ref lec t ion
- Auroral  scat te r ing
- Meteor  scat te r
- Reflec t ions  from the  moon
- Atmospheric  noise  [dis tan t  thunders to rms]
- Galact ic  noise  
- Ground ( thermal)  noise  
- Propagat ion  predic t ion  basics  ( l ink  budget)

- dominant  noise  source ,  (band noise  vs.  rece iver  noise)
- minimum signal  to  noise  rat io
- minimum received  signal  power
- path  loss
- antenna  gains ,  transmiss ion  l ine  losses
- minimum transmit te r  power

CHAPTER 8

8. MEASUREMENTS

8.1 Making measurements
- Measurement  of:

- DC and AC vol tages  and currents
- Measuring  errors :
- Inf luence  of  frequency
- Inf luence  of  waveform
- Inf luence  of  inte rna l  res i s t ance  of  meters

- Resis tance
- DC and RF power [average  power,  Peak Envelope  Power]
- Voltage  standing- wave ra t io
- Waveform of  the  envelope  of  an RF signal
- Frequency
- Resonant  frequency

8.2 Measuring instruments
- Making measurements  using:

- Multi  range  meter  (dig i t a l  and analog)
- Rf- power meter
- Reflec tometer  bridge  (SWR meter)
- Signal  generator
- Frequency counter
- Oscil loscope
- Spectrum Analyzer
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CHAPTER 9

9. INTERFERENCE AND IMMUNITY

9.1 Interference  in  electronic  equipment
- Blocking
- Inte r fe rence  with  the  desi red  signal
- Inte rmodula t ion
- Detect ion  in  audio  circu i t s

9.2 Cause of  interference  in  electronic  equipment
- Field  st rength  of  the  t ransmit te r
- Spurious  radia t ion  of  the  t ransmit te r  [paras i t i c  radia t ion ,  harmonics]
- Undesired  inf luence  on the  equipment :

- via  the  antenna  input  [aer ia l  vol tage ,  input  selec t iv i t y ]
- via  other  connected  l ines
- by direc t  radia t ion

9.3 Measures  against  interference
- Measures  to  prevent  and el iminate  inter fe rence  effec t s :

- Fi l t e r ing
- Decoupling
- Shield ing

CHAPTER 10

10. SAFETY
- The human body
- Mains power supply
- High vol tages
- Lightning
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b) NATIONAL AND I NTERNATIONAL OPERATING RULES AND PROCEDURES

CHAPTER 1

1. PHONETIC ALPHABET

A = Alpha
B = Bravo
C = Charl ie
D = Delta
E = Echo
F = Foxtrot
G = Golf
H = Hotel
I = India

J = Jul ie t t
K = Kilo
L = Lima
M = Mike
N = November
O = Oscar
P = Papa
Q = Quebec
R = Romeo

S = Sierra
T = Tango
U = Uniform
V = Victor
W = Whiskey
X = X-ray
Y = Yankee
Z = Zulu

CHAPTER 2

2. Q-CODE

Code
QRK
QRM
QRN
QRO
QRP
QRT
QRZ
QRV
QSB
QSL
QSO
QSY

QRX
QTH

Quest ion
What is  the  readabi l i t y  of  my
signals?
Are you being  inter fe red  with?
Are you troubled  by sta t i c?
Shal l  I  increase  transmit te r  power?
Shal l  I  decrease  transmit te r  power?
Shal l  I  stop  sending?
Who is  cal l ing  me?
Are you ready?
Are my signals  fading?
Can you acknowledge receip t?
Can you communicate  with  . . .
direc t?
Shal l  I  change to  transmiss ion  on
another  frequency?
When will  you cal l  again?
What is  your  posi t ion  in  la t i t ude
and longi tude  (or  according  to  any
other  indica t ion)?

Answer
The readabi l i t y  of  your  signals  is  . . .
I  am being  in ter fe red  with
I  am troubled  by sta t i c
Increase  transmit te r  power
Decrease  t ransmit te r  power

Stop sending
You are  being  cal led  by . . .
I  am ready
Your signals  are  fading.
I  am acknowledging  receip t .
I  can communicate  . . .  direc t
Change t ransmiss ion  to  another  frequency

I  will  cal l  you again  at  . . .  hours  on . . .  kHz
(or  MHz)
My posi t ion  is   . . .  la t i t ude ,  . . .  longi tude
(or  according  to  any other  indica t ion)
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CHAPTER 3

3. OPERATIONAL ABBREVIATIONS AS USED IN THE AMATEUR SERVICE

BK Signal  used to  inter rupt  a transmiss ion  in  progress
CQ General  cal l  to  al l  sta t ions
CWContinuous  wave
DE From, used to  separa te  the  cal l  sign  of  the  sta t ion  cal led  from that  of  the  cal l ing
sta t ion
K Invi ta t ion  to  t ransmit
MSG Message
PSE Please
RST Readabi l i t y ,  signal - st rength ,  tone- repor t
R Received
RX Receiver
TX Transmit te r
UR Your

CHAPTER 4

4. INTERNATIONAL DISTRESS SIGNS, EMERGENCY TRAFFIC AND NATURAL DISASTER COMMUNICATION

Dist ress  signs:
- radio te legraph  . . . - - - . . .  [SOS]
- radio te lephone  "MAYDAY"
- Inte rnat ional  use  of  the  amateur  sta t ion  in  the  event  of  nat ional  disas te r s
- Frequency bands  al located  to  the  amateur  service  and amateur  sate l l i t e  service

CHAPTER 5

5. CALL SIGNS
- Ident i f i ca t i on  of  the  amateur  sta t ion
- Use of  the  cal l  signs
- Composit ion  of  cal l  signs
- National  pref ixes

CHAPTER 6

6. IARU BAND PLANS
- IARU band plans
- Purposes

CHAPTER 7

7.1 SOCIAL RESPONSiBILITY OF RADIO AMATEUR OPERATION

7.2 OPERATING PROCEDURES
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c) NATIONAL AND I NTERNATIONAL REGULATIONS RELEVANT TO THE AMATEUR SERVICE AND AMATEUR SATELLITE SERVICE

CHAPTER 1

1. ITU RADIO REGULATIONS
- Defini t i on  Amateur  Service  and Amateur  Satel l i t e  Service
- Defini t i on  Amateur  sta t ion
- Artic le  25 Radio  Regulat ions
- Status  Amateur  Service  and Amateur  Sate l l i t e  Service
- ITU Radio  Regions

CHAPTER 2

2. CEPT REGULATIONS
- Recommendation  T/R 61- 01
- Temporary  use  of  amateur  sta t ions  in  CEPT countr ies
- Temporary  use  of  amateur  sta t ions  in  NON-CEPT countr ie s  which  par t ic ipa te  in  the  T/R
61- 01 system

CHAPTER 3

3. NATIONAL LAWS, REGULATIONS AND LICENCE CONDITIONS
- National  laws
- Regulat ions  and l i cence  condi t ions
- Demonstra te  knowledge of  mainta in ing  a log

- log  keeping
- purpose
- recorded  data
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