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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
AUDIO,  VIDEO AND RELATED EQUIPMENT – 

 DETERMINATION  OF POWER CONSUMPTION  – 
 

Part 5:  Set top boxes  (STB)  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard izati on  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cations,  
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 preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  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 osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.  

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi 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 i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  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 n dependent  certi fi cati on  bod ies  provi de  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,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i 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  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC  62087-5  has  been  prepared  by techn ica l  area  1 2 :  AV energy 
efficiency and  smart  gri d  appl ications ,  of I EC  techn ical  committee  1 00:  Aud io,  video  and  
mu l timed ia  systems and  equ ipment.  

Th is  fi rst  ed i tion  of I EC  62087-5  cancels  and  replaces  Clause  8  of I EC 62087: 201 1 .  Th is  
standard  together wi th  I EC  62087-1  to  I EC  62087-4  and  I EC  62087-6  cancels  and  replaces  
IEC 62087: 201 1 .  Th is  I n ternational  Standard  consti tu tes  a  techn ica l  revis ion .  

Th is  ed i ti on  does  not i nclude  any s i gn i ficant techn ical  changes  wi th  respect  to  Clause  8  of 
IEC 62087: 201 1 .  I t  was  developed  as  a  member of the  new mu l ti part  series  of I EC  62087  
standards.  
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The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

1 00/2470/FDIS  1 00/2500/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

A l i s t of a l l  parts  i n  the  I EC  62087  series ,  publ ished  under the  general  ti tl e  Audio,  video,  and 
related equipment – Determination of power consumption ,  can  be  found  on  the  I EC  websi te.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  I SO/I EC D i rectives,  Part 2 .  

The  committee  has  decided  that  the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

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

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  
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INTRODUCTION  

This  part  of I EC 62087  speci fies  methods  for measurement of the  power consumption  of set 
top  boxes  for consumer use.  

I EC 62087: 201 1 1  ( th i rd  ed i ti on)  revises  methods  for measuring  power consumption  of set top  
boxes  i n  the  On  mode and  Partia l  On  modes.  These  modes  correspond  to  the  acti ve  modes  
wh ich  are  defined  i n  I EC  62542: 201 3.  

Th is  standard  has  been  d ivi ded  in to  mu l tip le  parts.  At the  time  of publ ication  of th is  part,  the  
fol l owing  parts  are  p lanned  or publ ished :  

– Part  1 :  General  

– Part  2 :  S ignals  and  med ia  

– Part  3 :  Television  sets  

– Part  4 :  Video  record ing  equ ipment  

– Part  5 :  Set  top  boxes  (STB)  

– Part  6 :  Aud io  equ ipment 

 

————————— 
1   I EC  62087: 201 1 ,  Methods of measurement for the power consumption of audio,  video and related equipment  
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AUDIO,  VIDEO AND RELATED EQUIPMENT – 
 DETERMINATION  OF POWER CONSUMPTION  – 

 
Part 5:  Set top boxes  (STB)  

 
 
 

1  Scope 

This  part  of I EC 62087  speci fies  methods  of measurement for the  power consumption  of set  
top  boxes  (STBs).  I t  speci fies  the  d i fferent modes  of operation  wh ich  are  re levant  for 
measuring  power consumption .  

The  methods  of measurement are  appl icable  on ly for equ ipment wh ich  can  be  connected  to  
the  mains .  

The  measuring  cond i ti ons  i n  th is  s tandard  represen t the  normal  use  of the  equ ipment and  
may d i ffer from  speci fic cond i ti ons,  as  speci fi ed ,  for example,  i n  safety s tandards.  

2  Normative references  

The fo l l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl i es .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 601 07-1 : 1 997,  Methods of measurement on receivers for television broadcast trans-
missions – Part 1 :  General conditions – Measurements at radio and video frequencies 

I EC 62087-1 : 201 5,  Audio,  video,  and related equipment – Methods of measurement for power 
consumption  – Part 1 :  General 

I EC 6221 6: 2009,  Digital terrestrial television receivers for the DVB-T system 

3 Terms,  defin i tions  and  abbreviations  

3. 1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i ti ons  apply.  

3. 1 . 1   
add i tional  functions  
functions  that are  not requ i red  for the  bas ic operation  of the  equ ipment  

3. 1 .2   
buffering  
temporary storage  of vi deo  and  aud io  s treams i n  some form  of memory i n  order to  perform  
time sh i fting  functions  

3. 1 .3   
cable  TV STB  
STB  whose  pri ncipal  function  i s  to  receive  and  decode  te levis ion  s ignals  from  a  broadband ,  
hybrid  fi ber/coaxia l ,  communi ty cable  d is tribution  system  and  del iver them  to  a  d isp lay and /or 
record ing  device  
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3. 1 .4   
cond itional  access  modu le  
plug- in  modu le  that  enables  cond i tional  access  

3. 1 .5   
data over the  cable  service in terface  specification  
DOCSIS  
i n ternational  su i te  of s tandards  that define  i n terface  requ i rements  for cable  modems i nvolved  
i n  h igh-speed  data  and  video/aud io  content  d is tribution  over cable  te levis ion  systems  

3. 1 .6   
in ternet  protocol  TV STB  
STB  whose principa l  function  is  to  receive  and  decode  te levis ion /video  s i gnals  encapsu lated  
i n  I P  packets  and  to  del i ver them  to  a  d isplay and /or record ing  device  

3. 1 .7   
mu l ti -room  STB  
STB  that i s  capable  of provid ing  2  or more  i ndependent video and  aud io  streams e i ther d i rect 
to  d isplay devices  or to  th in  cl i ents/remote  

3. 1 .8   
satel l i te  TV STB  
STB  whose  principal  function  i s  to  receive  and  decode televis ion  s ignals  from  satel l i tes  and  
del i ver them  to  a  d isplay and /or record ing  device  

3. 1 .9   
set  top  box 
STB  
equ ipment for the  reception  of te levis ion  and  re lated  services  (e. g .  rad io)  from  terrestrial ,  
cable,  satel l i te ,  or broadband  networks  wh ich  are  decoded  and  del i vered  to  a  d isplay and /or 
record ing  device  

3. 1 . 1 0   
special  functions  

functions  that are  related  to,  bu t  not requ i red  for,  the  bas ic  operation  of the  device  

3. 1 . 1 1   
television  set  
TV 
equ ipment for the  reception  and  d isplay of te levision  broadcast  and  s im i lar services  for 
terrestria l ,  cable ,  sate l l i te  and  broadband  network transm ission  of analogue  and /or d i g i ta l  
s ignals  

Note  1  to  en try:  A te l evi s i on  set  may i ncl ude  add i ti onal  fu nctions  that  are  not  requ i red  for i ts  basic  operati on .  

3. 1 . 1 2   
terrestrial  TV STB  
STB  whose  principa l  function  is  to  receive  and  decode  te levis ion  s ignals  over the  a i r (OTA)  
and  del i ver them  to  a  d isp lay and /or record ing  device  

3. 1 . 1 3   
th in-cl ient STB  
remote STB  
STB that i s  des igned  to  i n terface  between  a  mu l ti -room  capable  STB  and  a  TV (or other 
ou tpu t device)  that has  no  abi l i ty to  i n terface  wi th  the  service  provider d i rectl y and  rel i es  
sole l y on  a  mu l ti -room  box STB  for con ten t  

Note  1  to  en try:  Any STB  that  meets  the  defi n i ti on  of cabl e  TV,  satel l i te  TV,  I n ternet protocol  TV or terrestri a l  TV 
STB  i s  not  a  th i n -cl i en t/remote  STB.  
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3. 1 . 1 4   
time sh ifting  
capabi l i ty of a  device  to  a l l ow p layback type  functions  wi th  real  time  broadcast  

Note  1  to  en try:  Such  functions  may i ncl ude  fast  forward ,  review (rewind ),  pause  and  s l ow motion .  

3. 1 . 1 5   
video  record ing  equ ipment 
equ ipment for the  record ing  and  reproduction  of video and  aud io  s ignals  on  a  record ing  
med ium  

EXAMPLES  Video  cassette  recorder (VCR)  and  d i g i ta l  versati l e  d i sc  (DVD)  pl ayer or recorder.  

Note  1  to  en try:  Equ ipment wi th  on l y p l ayback functi on  i s  i ncl uded  as  we l l .  

 

3.2  Abbreviations  

′  Prime 

AC Al ternating  Curren t  

BD  B lu -ray D isc TM 2  

DC  Di rect Current  

DVD  Dig i ta l  Versati l e  Disc 

I P  I n ternet Protocol  

HD  H igh  Defin i tion  (720  p  or better)  

HDD  Hard  D isk Drive  

LNB  Low Noise  Block converter 

MPEG  Moving  P icture  Experts  Group  

OTA S ignals  Over the  Air 

RF  Rad io  Frequency 

SD  Standard  Defin i tion  

STB  Set Top  Box 

UUT Un i t  Under Test  

VCR Video Cassette  Recorder 

4 Specification  of operating  modes  and  functions  

4.1  General  

Table  1  con tains  the  operati ng  modes  and  functions  for set  top  boxes.  

4.2  Auto  power down  function  

An  au to  power down  feature  may be  implemented  on  a  STB to  power down  in to  a  Partial  On  
mode after a  predeterm ined  time.  Such  a  feature  shou ld  be  referred  to  as  au to  power down .  

————————— 
2  B l u -ray Di sc™  i s  a  trade  mark of the  B l u -ray D i sc Association .  Th i s  i n formation  i s  g i ven  for the  conven ience  of 

users  of th i s  document and  does  not  consti tu te  an  endorsement  by I EC of the  product  named .  
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Table  1  – Operating  modes  and  functions  

Power Mode Sub-mode  Function (s)  Description  

0  W Di sconnected  D isconnected  D isconnect  The  equ i pment i s  d i sconnected  
from  a l l  external  power sou rces.  

≥0  W  Off Off Off The  equ i pment i s  connected  to  an  
external  power sou rce  and  provides  
no  functions  that  d epend  on  a  
power source.  The  equ ipment  
cannot  be  swi tched  i n to  any other 
mode  wi th  the  remote  con trol  u n i t,  
or an  external  or i n ternal  s i gna l .  
Note  that  some power may be  
consumed  i f an  EMC fi l ter or other 
components  exi st  on  the  source  
s i de  of the  power swi tch .  

>0  W Parti a l  On  S tandby-pass ive  – Wake  on  

– remote  con trol  

– i n ternal  s i gnal  

The  equ i pment i s  connected  to  an  
external  power sou rce  and  does  not  
provi de  i ts  primary functi ons.  The  
equ i pment can  be  swi tched  i n to  
another mode  wi th  the  remote  
control  un i t  or an  i n ternal  s i gna l ,  
bu t  not  wi th  an  external  s i gnal .  

S tandby-acti ve,  
l ow 

– Wake  on  

– remote  control  

– i n ternal  s i gnal  

– external  s i gnal  

The  equ i pment i s  connected  to  an  
external  power sou rce  and  does  not  
provi de  i ts  primary functi ons.  The  
equ i pment can  be  swi tched  i n to  
another mode  wi th  the  remote  
control  un i t,  an  i n ternal  s i gnal ,  or 
an  externa l  s i gna l .  

S tandby-acti ve,  
h i gh  

– Wake  on  

– remote  control  

– i n ternal  s i gnal  

– external  s i gnal  

– Data  
commun ications  

The  equ i pment i s  connected  to  an  
external  power sou rce  and  does  not  
provi de  i ts  primary functi ons.  The  
equ i pment can  be  swi tched  i n to  
another mode  wi th  the  remote  
control  un i t,  an  i n ternal  s i gnal ,  or 
an  externa l  s i gna l .  Add i ti onal l y,  the  
equ i pment i s  exchang i ng/ recei ving  
data  wi th /from  an  external  sou rce.  

On  On-play P layi ng  a  programme 
from  an  HDD,  sol i d  
s tate  memory,  or other 
med ia  

The  equ i pment i s  connected  to  a  
power source  and  pl ays  the  tape.  
The  opti cal  d i sc i ns i de  the  
equ i pment.  

On-broadcast  P ictures  and  sound  from  
a  broadcast  

The  equ i pment i s  perform ing  the  
function  of provi d i ng  a  vi ewer wi th  
vi deo  and  aud i o  from  a  broadcast.  

On-record  Record ing  a  programme 
from  a  broadcast  

The  equ i pment i s  connected  to  a  
power source  and  records  a  s i gnal  
from  an  external  or i n ternal  source.  

On-mu l ti function  Record ing  

P layi ng  back 

The  equ i pment i s  perform ing  
mu l ti function  “On-play”  and /or “On -
record ”  s imu l taneously.  

 

5 Measuring  condi tions  for set top boxes  (STBs)  

5.1  Overview of a  set  top  box 

STBs  are  devices  that  perform  the  task of provid ing  aud io,  video and  re lated  services  from  
various  broadcast,  narrowcast  and  broadband  p latforms.  They can  exist as  stand  a lone  
devices  or as  an  i n tegra l  part of a  network.  Al though  orig inal l y they were  analogue  i n  nature  
more  recentl y,  STBs  are  typ ical l y associated  wi th  d ig i ta l  te levis ion  services.  
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Recent STBs  have  i ncluded  various  enhanced  functional i ty such  as  record ing .  The  measuring  
method  described  in  th i s  cl ause  on l y covers  STBs  that have  e i ther HDDs  or sol id  state  
memory for record ing .  I n  the  case  of so l id  s tate  memory th is  method  covers  the  STB  whether 
or not  the  memory is  removable.  STBs  wi th  removable  med ia,  apart  from  sol i d  s tate  memory,  
are  not covered  by th is  method .  

5.2  Input  s ignal  

5. 2. 1  General  

I n  general  terms,  i nput s i gnals  shal l  be  of the  streng th  and  qual i ty for the  type  of broadcast 
system  on  wh ich  the  STB  is  i n tended  to  be  used .  Where  an  STB  supports  mu l ti p le  broadcast 
systems,  i t  sha l l  be  tested  for each  broadcast system  in  wh ich  i t  operates.  Each  measured  
resu l t shal l  be  described  i n  the  report.  I n  some ci rcumstances,  the  d ynam ic broadcast-conten t 
vi deo may be  su i table  for use  as  the  vi deo  and  aud io  test s ignal  con tent bu t wi l l  need  to  be  
mu l tip lexed  and  modu lated  as  s tated  i n  5 . 2 . 2  be low.  

5.2.2  RF  test s ignal  

5.2.2 .1  General  

For d ig i tal  terrestria l ,  sate l l i te  and  cable  TV STBs,  the  test s i gnal  shal l  be  comprised  of a  
mu l tip lexed  transport s tream  modu lated  wi th  parameters  that refl ect the  typ ical  envi ronment i n  
wh ich  the  STB  wi l l  be  used .  The  vi deo  and  aud io  components  of the  transport s tream  shal l  be  
as  described  in  5. 2 . 2 . 2  and  5. 2. 2. 3 .  For analogue  terrestria l  TV,  satel l i te  TV and  cable  TV 
STBs,  the  s i gnal  shou ld  be  typical  of the  type  of s i gnal  the  STB is  des igned  to  receive.  

5.2.2 .2  Video test signal  

The STB  shal l  be  tested  us ing  an  appropriate  i npu t s i gnal .  Th is  i npu t s i gnal  shou ld  be  at the  
h ighest resolu tion  that  the  STB  is  capable  of decod ing  us ing  the  most  process ing  i n tensive  
advanced  decod ing  standard  of the  i n tended  broadcast system(s)  that the  STB wi l l  be  used  
on .  A description  of the  s i gnal  used  for the  test shal l  be  included  i n  the  test report.  Th is  
description  shal l  i ncl ude  at  a  m in imum,  resolu tion ,  frame rate  and  b i t  rate.  

I f the  STB  under test  i s  an  HD  decoder,  add i ti onal  testi ng  may a lso  be  conducted  wi th  an  SD  
input  s ignal .  

Where  the  STB  is  operati ng  i n  a  down load  or record ing  mode,  the  inpu t  shou ld  con ta in  
con ten t that s imu lates  materia l  that wou ld  typ ical l y be  down loaded  or recorded .  

Where  an  STB  has  a  cond i tional  access  system ,  i t  shou ld  be  tested  wh i lst decod ing  encrypted  
con ten t.  

Where  an  STB  can  record  other services  than  the  one  be ing  watched ,  the  test s ignal  shou ld  
con tain  sufficien t services  to  enable  th is  featu re  to  be  tested .  

5.2.2 .3  Audio  test signal  

The STB shal l  be  tested  us ing  an  appropriate  input s i gna l .  The  aud io  test  s i gnal  shou ld  have  
the  maximum  data  rate  (b i t/s).  

The  aud io  format used  during  the  power measurement shal l  be  described  i n  the  report.  

5.2.3  Broadband  input s ignal  

An  input  s i gnal  that provides  the  equ ivalen t mu l ti p lexed  transport s tream  as  an  appropriate  
i n ternet protocol  ( IP)  broadband  s ignal  conform ing  to  the  defined  vi deo and  aud io  test  
s i gnal l i ng  (5. 2 . 2 . 2  and  5. 2 . 2. 3) .  
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5.3  Input  terminals  

5.3. 1  Analogue  terrestrial  input terminal  

I n  the  case  that  the  STB  is  be ing  tested  wi th  an  analogue  terrestria l  RF  i nput s i gnal ,  the  
s ignals  used  shal l  conform  to  I EC 601 07-1 : 1 997,  3. 3,  and  shal l  have  the  i npu t s ignal  l evel  set  

at  –39  dB(mW) when  term inated  wi th  a  75  Ω  res istor or at  a  l evel  to  provide  a  perceptual l y 
noise  free  and  error free  p icture.  

NOTE  –39  dB(mW) corresponds  to  70  dB(µV).  

5.3.2  Cable  television  input terminal  

I n  the  case  that  the  STB  is  being  tested  wi th  a  cable  te levis ion  RF  input  s i gnal ,  the  s ignals  
used  shal l  conform  to  the  cable  te levis ion  speci fications  for the  reg ion ,  and  shal l  have  the  

i nput s ignal  l evel  set at  –49  dB(mW) wi th  a  term ination  of 75  Ω  res istor or at a  l evel  to  provide  
better than  the  p icture  fa i lu re  poin t  (PF)  as  defined  i n  I EC 6221 6: 2009  for d ig i ta l  s ignals  or a  
perceptual l y noise  free  and  error free  p icture  or error free  for analogue  s ignals.  

NOTE  –49  dB(mW) corresponds  to  60  dB(µV).  

5.3.3  Dig i tal  terrestrial  input  terminal  

I n  the  case  that the  STB  is  being  tested  wi th  a  d i g i ta l  terrestria l  RF  i nput s i gnal ,  the  s i gnals  
used  shal l  conform  to  the  broadcast speci fications  for the  reg ion ,  and  shal l  have  the  i nput  

s i gnal  l evel  set  at  –49  dB(mW) wi th  a  term ination  of 75  Ω  res istor or at  a  level  to  provide  
better than  the  p icture  fa i l u re  poin t  (PF)  as  defined  i n  I EC 6221 6: 2009  or a  perceptual l y noise  
free  and  error free  p icture.  

5.3.4  Satel l i te  input  terminal  

I n  the  case  that the  STB  is  being  tested  wi th  a  sate l l i te  i npu t  s i gnal ,  the  i npu t s ignal  l evel  shal l  

be  set  at  –49  dB(mW) wi th  a  term ination  of 75  Ω  res istor or at  a  l evel  to  provide  better than  
the  p icture  fa i lu re  poin t (PF)  as  defined  i n  I EC 6221 6:2009  for d i g i ta l  s i gnals  or a  perceptual l y 
noise  free  p icture  or error free  for analogue  s ignals.  

5.4  Measurement procedure  

5.4. 1  General  measuring  condi tions  

The general  measuring  cond i ti ons  includ ing  the  type  of power meters  to  be  used  is  as  per 
IEC 62087-1 : 201 5  except where  cond i ti ons  are  otherwise  speci fi ed  in  th is  subclause .  

5.4.2  Stabi l ization  

The  measurements  shal l  be  performed  after the  STB  has  ach ieved  a  s table  cond i tion  wi th  
respect to  power consumption .  Refer a lso  to  I EC 62087-1 : 201 5.  

NOTE  There  are  several  ways  to  consider a  STB  stable.  For example,  a  STB  can  be  cons idered  s tab le  between  
1 5  m in  and  30  m in  after en teri ng  i n to  each  operation  mode.  I n  th i s  case,  the  time  used  to  stabi l i ze  the  STB  shal l  be  
recorded  i n  the  test  report.  A STB  can  be  a l so  considered  s table  when  any of the  resu l ts  of the  same  test  repeated  
are  wi th i n  2  % .  

5.4.3  Environmental  cond itions  

The ambien t temperature  shal l  be  23  °C  ±  5  °C.  Refer a lso  to  I EC 62087-1 : 201 5.  

5.4.4  Setup  

The  STB  shal l  be  set up  i n  a  manner to  s imu late  a  normal  operati ng  envi ronment.  I n  th is  
cond i tion ,  the  measurement shal l  be  made  wi thou t optional  peripheral  devices  attached  to  the  

Copyright International  Electrotechnical  Commission  



 – 1 2  – I EC 62087-5: 201 5  © I EC  201 5  

device.  The input s ignals  to  the  STBs  may be  e i ther l i ve  s ignals  or generated  test s treams  
that s imu late  l i ve  s i gnals  that  the  STB  is  designed  to  receive  and  decode.  

Where  a  STB  can  power an  LNB  of an  antenna  ampl i fi er th is  power shal l  not be  i ncluded  i n  
the  measurement.  Where  poss ib le,  th is  power suppl y shou ld  be  d isabled .  Where  i t  cannot be  
d isabled  i solation  connectors  shou ld  be  used  to  i solate  the  power suppl y.  

I f requ ired  the  LNB  or an tenna  ampl i fi er shou ld  be  powered  from  an  external  power source  to  
the  STB.  

I f poss ible,  any function  wh ich  may work i n  background  of any On  mode  function  shou ld  be  
d isabled  ( turned  off) .  I f possib le,  any function  wh ich  may cause  the  i n terruption  of any On  
mode  function  shou ld  a lso  be  d isabled  (turned  off) .  I f they cannot be  d isabled  the  
measurement shou ld  be  schedu led  so  as  to  avoid  working  such  background  functions  during  
the  measurement.  

NOTE  Examples  of background  and /or i n terrupt fu nctions  for any On  mode  function  are:  

– background  software  down load /i nstal l ;  

– t imer record ing ;  

– au tomati c  deleti on  of an  ol d  TV programme wh ich  was  recorded .  

5.4.5  Power measurements  

5.4.5. 1  General  

The STB  under test  sha l l  be  measured  i n  each  appl icable  mode  as  speci fi ed  below.  I n  the  
case  of HD  STBs,  testi ng  shal l  be  wi th  an  HD  i npu t  s i gnal .  Testing  wi th  an  SD  i npu t s i gnal  
may a lso  be  conducted .  Where  the  SD  test i s  conducted  on  an  HD  STB,  the  resu l t  sha l l  be  
recorded  as  PAV_ON_SD .  

5.4.5.2  On-broadcast  

Disable  the  time sh i fting  function ,  i f poss ible,  and  measure  the  average  power consumed  for 
2  m in .  Record  th is  as  PAV_ON .  Record  the  time used  to  measure  the  average  power.  

5.4.5.3  On-play 

Start a  p l ayback of a  previousl y recorded  programme on  the  STB  and  measure  the  average  
power consumed  for a  two  m inu te  period .  Record  th is  as  PPL .  

5.4.5.4  On-record  

Start or schedu le  a  record ing .  Wi th  the  STB  record ing  the  programme,  measure  the  average  
power consumed  for a  two  m inu te  period .  Record  th is  as  PREC_ON .  

5.4.5.5  On-mu lti function  with  a  s ing le  tuner 

Set the  STB  to  record  a  programme wh i le  s imu l taneousl y p laying  back a  previousl y recorded  
programme and  measure  the  average  power consumed  for 2  m in .  Record  th is  as  PMF_ST .  
Time sh i fting  is  covered  i n  th is  measurement as  th is  i s  the  case  when  the  STB  is  p laying  back 
the  same programme as  i t  i s  record ing .  

NOTE  The  mechan ism  for mu l ti function  wi th  a  s i ng l e  tu ner i s  the  same as  for time  sh i ft  or record i ng .  For th i s  
reason  there  i s  no  need  to  measure  time  sh i fti ng  and  record ing  separate ly.  See  Annex A.  
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5.4.5.6  On-mu lti function  with  a  mu l ti  tuner 

Table  2  shows  the  matrix  that shal l  be  used  to  characterize  a  mu l ti tuner STB.  

Table  2  – Matrix for mu l ti tuner STBs  

 Tuner Viewing  

Add  2nd  
tuner 

record ing  
HD  or SD  

Add  3 rd  
tuner 

record ing  
HD  or SDa  

Add  4th  
tuner 

record ing  
HD  or SDa  

Add  nth  
tuner 

record ing  
HD  or SDa  

Sequence  1   P
MFA_SD_n

 SD  P
MFA_SD_2

 P
MFA_SD_3

 P
MFA_SD_4

 P
MFA_SD_n

 

Sequence  2   P
MFA_HD_n

 HD  P
MFA_HD_2

 P
MFA_HD_3

 P
MFA_HD_4

 P
MFA_HD_n

 

a  I f fi tted .  

 

Measure  the  average  power for 2  m in  for each  of the  modes  i n  the  matrix.  

For SD  STBs,  on l y sequence 1  shal l  be  performed.  For HD  STBs,  both  sequence  1  and  
sequence  2  sha l l  be  performed.  

5.4.5.7  Standby-active,  h igh  

I f possib le,  acti vate  a  down load  mode from  the  primary service  and  measure  the  average  
power consumed  for at l east 2  m in .  Th is  measurement may requ ire  i n formation  from  the  
manufacturer and/or service  provider to  ensure  the  transport s tream  con tains  a  su i table  
down load  and  i nstructions  on  how to  set the  STB  to  receive  the  down load .  Record  th is  value  
as  PSAH  and  record  the  time  used  to  measure  the  average  power.  

NOTE  I t  may not  be  poss ible  to  p l ace  the  STB  i n to  th i s  mode.  I f th i s  i s  the  case  and  the  val ue  i s  s ti l l  requ i red  i t  
may have  to  be  provided  by manufacturer’ s  decl aration .  

5.4.5.8  Standby-active,  low 

To ensure  that the  STB  i s  i n  standby-active  and  not  perform ing  any down load ing  or record ing  
function ,  the  fol lowing  procedure  shou ld  be  used .  

a)  Put  the  STB  i n to  i ts  on  mode.  

b)  I f the  STB  is  capable  of schedu l ing  a  record ing  then  schedu le  a  record ing  2  or more  hours  
i n  the  fu ture.  

c)  After 5  m in  i n  th is  mode,  press  the  standby or off bu tton  on  the  remote  con trol .  

d )  Leave the  STB  for a  m in imum  of 30  m in  or unti l  h i gher power mode  main tenance  acti vi ti es  
wi th in  the  UUT have  been  completed .  

Measure  the  average  power consumed  for at  l east 2  m in .  Record  th is  as  PSAL .  Record  the  
time used  to  measure  the  average  power.  Record  the  time taken  to  swi tch  to  s tandby-active,  
l ow.  

5.4.5.9  Standby-passive  

To ensure  that  the  STB  i s  i n  standby-pass ive,  the  fo l l owing  procedure  shou ld  be  used .  

a)  Pu t the  STB  i n to  i ts  on  mode.  

b)  I f the  STB  is  capable  of schedu l i ng  a  record ing  then  schedu le  a  record ing  2  or more  hours  
i n  the  fu ture.  

c)  After 5  m in  i n  th is  mode,  press  the  s tandby or off bu tton  on  the  remote  con trol .  

d )  Leave  the  STB  for a  m in imum  of 30  m in  or un ti l  h igher power mode  main tenance  acti vi ties  
wi th in  the  UUT acti vi ti es  have  been  completed .  
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Measure  the  average  power consumed  for at l east 2  m in .  Record  th is  as  PSP .  Record  the  time 

used  to  measure  the  average  power.  Record  the  time taken  to  swi tch  to  standby-passive.  

NOTE  The  method  for d eterm in ing  standby-acti ve  l ow and  standby-passive  are  i denti cal  as  the  swi tch i ng  i n to  
e i ther one  of these  modes  i s  the  same.  Wh ich  mode  the  STB  actual l y swi tches  to  i s  determ ined  by the  pl atform  i n  
wh ich  the  STB  i s  operati ng .  A terrestri a l  TV STB  wi l l  be  more  l i kel y to  be  i n  a  passive  mode  and  a  cab le  or satel l i te  
TV STB  wi l l  be  more  l i kel y to  be  i n  a  s tandby-acti ve  l ow mode.  Both  methods  are  speci fi ed  here  to  be  cons isten t  
wi th  the  defi n i ti ons  i n  Tabl e  1 .  

5.4.5. 1 0  Off 

Turn  the  STB off us ing  the  power swi tch ,  i f ava i l ab le ,  and  measure  the  average  power 
consumed  for at l east  2  m in .  Record  th is  as  P_OFF  and  record  the  time used  to  measure  the  

average  power 

5.4.5. 1 1  Auto  power down  

I f the  UUT i ncludes  an  au to  power down  feature,  use  the  fol lowing  procedure  to  determ ine  the  
au to  power down  in terval  and  the  power consumption  after au to  power down  is  completed .  
(See  F igure  1 . )  

a)  P lace  the  UUT in  the  On  mode  wi th  the  au to power down  function  enabled .  The  auto  
power down  i n terval  i s  speci fied  by the  manufacturer.  The  au to  power down  in terval  
shou ld  be  reported .  

b)  Stop  any main  functions  of the  UUT and  start a  t imer to  determ ine  the  au to  power down  
i n terval .  

c)  Al low the  UUT to  au tomatical l y power down.  

d )  Mon i tor the  power consumption  of the  UUT unti l  the  power consumption  stabi l i zes.  

e)  Stop  the  timer and  report  the  au to  power down  i n terval .  

f)  Measure  the  average  power consumed  for 2  m in .  Record  th is  as  PAPD .  

 

Figure  1  – Auto  power down  function  
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Annex A  
( in formative)  

 
General  information  on  STB technology 

A.1  General  

This  annex covers  a  number of technology and  testi ng  i ssues  that may be  helpfu l  as  
add i ti onal  i n formation  to  that wh ich  is  con tained  i n  C lause  5.  F igure  A. 1  shows  a  b lock 
d iagram  of the  common  functional  parts  of an  STB.  

 

Figure A. 1  – Block d iagram  of the  common  functional  parts  of an  STB  

A.2  Background  on  STB technology 

STB  technology was  ori g ina l l y i n troduced  to  receive  subscription  based  TV services  and  
d isplay the  content  on  te levis ions.  The  orig inal  services  were  analogue.  However,  as  d i g i ta l  
broadcast technology has  been  in troduced  over the  last several  years  STBs  have  become a  
rapid l y developing  technology for both  subscription  and  free  to  a i r terrestria l ,  cable  and  
satel l i te  TV services.  Most recentl y STBs  have  been  developed  for I n ternet protocol  TV 
services.  

The  range  of types  now avai l able  vary from  s imple  adaptors  for terrestria l  free  to  a i r TV 
services  to  complex mu l ti tuner types  wi th  record ing  and  time s l i p  functions.  STBs  are  now 
emerg ing  wi th  removable  and  non  removable  sol id  state  memory.  
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HDD  

CPU  Modem  
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Tuner n  
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Broadband  
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Due  to  the  rapid  ri se  i n  STB  use,  concerns  have  been  ra ised  abou t the  i ncreased  energy 
consumption  by these  devices  and  actions  i n  the  form  of a  number of programmes  both  
voluntary and  regu latory have  been  implemented .  

I n  I EC 62087: 201 1  STB  measurement methods  were  revised  i n  response  to  both  the  changed  
nature  of STBs  and  the  need  for i n ternational l y accepted  methods  of measurement to  
faci l i tate  the  development of energy efficiency programmes  associated  wi th  STBs.  STBs  
covered  by I EC  62087:201 1  i nclude  STBs  wi th  record ing  capabi l i ty u sing  non  removable  
med ia  such  as  HDDs  or sol i d  state  memory.  I t  a lso  i ncludes  record ing  capabi l i ty on  removable  
sol i d  state  memory.  DVD  recorders  and  B lu -ray D iscTM  (BD)  recorders  are  excluded  from  the  
scope  of th is  standard .  

The  measuring  method  covers  both  so  cal l ed  s imple  STBs  and  a lso  complex STBs.  The  
d istinction  between  these  types  of STBs  is  whether cond i ti onal  access  i s  deployed  i n  the  STB.  
The  power measurement methods  i n  th i s  standard  appl y to  both  types  of STBs.  

From  the  perspective  of power measurement,  F igure  A. 1  shows the  re levant functional  
con tribu tors  to  power consumption  for an  STB.  

A.3  Testing  recording  and  time shift functions  

Figure  A. 2  and  F igure  A.3  show the  data  fl ow for a  s i ng le  tuner time  sh i ft  function  and  for 
mu l ti function  record  and  p layback.  

 

Figure A.2  – Time  sh i ft  record ing  with  single  tuner 

 

Figure A.3  – S ing le  tuner multi function  record  and  playback 

IEC 

TV Demodu l ator 

HDD/F lash  
s torage  

IEC 

TV Demodu l ator 

HDD/F lash  
storage  

HDD/F lash  
s torage  

Copyright International  Electrotechnical  Commission  



I EC 62087-5: 201 5  © I EC  201 5  – 1 7  –  

The  d iagrams  show that  essen tia l l y i t  i s  the  same data  flow.  I n  the  mu l ti function  case,  one  
programme is  being  recorded  and  a  second  i s  be ing  p layed  back.  These  programmes exist  on  
d i fferent parts  of the  record ing  med ia.  Th is  i s  no  d i fferent than  the  time sh i ft case.  Al though  i t  
i s  on l y one  programme,  the  physical  location  of the  data  being  recorded  wi l l  be  d i fferen t from  
the  data  being  p layed  back as  a  t ime sh i ft.  For th is  reason ,  th is  standard  on l y requ ires  the  
measurement of the  mu l ti function  mode  for a  s ing le  tuner.  
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