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INTRODUCTION  

Consumer products  are  often  repai red  by service  workshops  who are  servicing  a l l  kinds  of 
products  developed  by d i fferen t manufacturers .   

For h i gh  complexi ty products,  the  fau l t d iagnosis  becomes  more  and  more  d i fficu l t and  time 
consum ing .  To  make  d iagnosis  poss ib l e,  manufacturers  often  develop  some bu i l t- i n  d iagnostic 
software  wh ich  can  be  used  for fau l t  find ing  together wi th  an  external  d iagnostic un i t th rough  
a  Service  D iagnostic  I n terface  (SDI ).   

To  avoid  the  need  for a  service  workshop to  purchase  several  d i fferent d iagnostic un i ts  from  
d i fferent manufacturers  for d i fferen t products,  a  standard ized  SDI  i s  proposed  for use  by a l l  
manufacturers  and  in  a l l  products  i n  wh ich  such  d iagnostic i n terfaces  are  requ i red .  The  resu l t  
wi l l  be  that on l y one  SDI  i s  needed  in  the  service  workshops.  

The  SDI  shou ld  a lso  be  su i table  for d iagnosis  i n  a  network (A/V or mu l timed ia  network)  i n  
wh ich  d i fferen t products  from  d i fferen t manufacturers  are  connected  together.  The  i n terface  
shou ld  a lso  a l l ow for fu tu re  development.   

The  s tandard  SDI  wh ich  has  to  be  speci fi ed ,  shou ld :  

– be  usable  i n  fu ture  products;  

– be  eas i l y connectable  to  a  product or a  network;  

– be  cheap;   

– not l im i t  product design .  
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SERVICE DIAGNOSTIC INTERFACE FOR CONSUMER  
ELECTRONICS  PRODUCTS AND NETWORKS – 

Implementation  for IEEE 1 394 
 
 
 

1  Scope 

This  I n ternational  Standard  speci fi es  the  requ i rements  that have  to  be  implemented  i n  fu ture  
products  that incorporate  a  d i g i ta l  i n terface,  and  service  d iagnostic software  developed  for 
these  products.  The  Service  Diagnostic I n terface  (SDI )  requ i res  the  use  of a  PC (desktop  or 
l aptop)  i n to  wh ich  service  d iagnostic software  can  be  l oaded .  A part of th is  PC software  has  to  
be  standard ised  wh i le  another part  of th is  PC  software  i s  manufacturer/product re lated .  

To  reach  a  common  approach  in  servicing  a l l  products  from  al l  manufacturers,  i t  i s  necessary 
to  standard ise  speci fic  i tems  i n  the  products  (Device  Under Test/DUT)  as  wel l  as  i n  the  
d iagnostic software  on  the  PC.  

The  Service  D iagnostic I n terface  (SDI )  i s  based  on  the  I EEE 1 394: 1 995 speci fication  because  
th is  i n terface  wi l l  be  used  i n  most fu ture  products.  The  use  of th is  connection  and  existing  
commun ication  protocols  enable  implementation  i n  products  at l ow cost,  and  g i ves  maximum  
flexibi l i ty and  efficiency.  

The  SDI  cons ists  of:  

•  Speci fic  hardware  and  software  requ i rements  of the  DUT.  

•  Speci fic  requ irements  of the  PC:  

– the  Service  software,  

– an  I EEE  1 394  in terface  ( to  be  bu i l t  i n  i f not a l ready present).  

•  The connection  between  the  PC and  the  DUT.  

Th is  speci fication  i s  a  m in imal  speci fication  necessary to  be  able  to  carry ou t compu terised  
d iagnosis  and  covers  the  standard ised  software  of the  PC as  wel l  as  the  s tandard ised  
software  and  provis ions  i n  the  DUT.  

I f an  I EEE  1 394  in terface  i s  present on  the  product,  then  the  requ i rement for product 
i denti fication  as  described  in  th is  document (see  6 . 3)  i s  mandatory.  I n  add i ti on ,  a l l  
communication  for any service  appl icati on  shou ld  go  through  the  I EEE  1 394  in terface  on l y,  as  
described  in  th is  document ( in  C lause  7) .  

2  Normative references  

The  fol l owing  referenced  documents  are  i nd ispensable  for the  appl icati on  of th is  document.  
For dated  references,  on ly the  ed i ti on  ci ted  appl i es.  For undated  references,  the  l atest ed i tion  
of the  referenced  document ( i nclud ing  any amendments)  appl i es.  

I EC 61 883-1 : 2003,  Consumer audio/video equipment – Digital Interface – Part 1 :  General 

I EEE  1 21 2: 2001 ,  Microprocessor Systems – Control and Status Registers (CSR): Architecture 
for microcomputer buses  

I EEE  1 394: 1 995,  IEEE Standard for a  High Performance Serial Bus – Firewire  

I EEE  1 394a:2000,  IEEE Standard for a  High  Performance Serial Bus  –   

Amendment 1  
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3 Terms,  defin i tions  and  abbreviations  

3. 1  Terms  and  defin i tions  

For the  purposes  of th is  I n ternational  Standard ,  the  fol l owing  terms  and  defin i tions  appl y.  

3. 1 . 1  
configuration  ROM  
area  of memory wi th in  an  I EEE 1 394-enabled  device  wh ich  hol ds  speci fic  i n formation  abou t 
the  device,  as  defined  i n  I EEE  1 21 2.  Device  in formation  i s  held  i n  a  h ierarchy of d i rectories  
wi th in  the  ROM  

3. 1 .2  
EACEM  un i t  d i rectory 

see  un i t  d i rectory 

3. 1 .3  
HW_Version  
hardware  vers ion .  I EEE  1 21 2  optional l y uses  th is  to  identi fy d iagnostic  software  

3. 1 .4 
instance d i rectory 
second  level  i n  the  d i rectory h ierarchy.  The  i nstance  d i rectories  provide  a  method  to  group  
un i t arch i tectures  (software  protocols)  to  i den ti fy shared  phys ical  components.  Th is  d i rectory 
con tains  the  offset i n to  memory of various  Un i t  d i rectories ,  i nclud ing  the  EACEM  un i t  d i rectory 

3. 1 .5  
IEEE  1 394 repeater 
another I EEE  1 394  device  in  the  network capable  of re laying  or repeati ng  data.  Th is  device  
may have  more  I EEE  1 394  sockets  and  can  provide  a  su i table  connection  i n to  the  system  

3. 1 .6  
Key_ID  
Key I Denti fier.  I EEE  1 21 2  use  th is  to  i denti fy the  con ten ts  of the  remain ing  3  bytes  of a  
quad let i n  a  d i rectory.  Key_ID  is  6  b i ts  long :  the  proceed ing  2  b i ts  are  the  type,  wh ich  
i denti fies  whether the  data  i n  the  fol l owing  3  bytes  i s  immed iate  ( i . e.  they con tain  the  actual  
data)  or whether the  3  bytes  are  an  offset to  another p lace  i n  memory 

3. 1 .7  
min imal  ASCI I  
I EEE  1 21 2  defines  a  l im i ted  set of Lati n  characters  that can  be  used  for text.  The  particu lar 
set  speci fi ed  i n  SDI  uses  the  1  byte  cod ing  speci fi ed  i n  I EEE  1 21 2  

3. 1 .8  
model_ID  
model  IDenti fi er.  I EEE  1 21 2  optional l y provide  th is  to  i den ti fy the  model .  The  model  shou ld  
represent  a  fam i l y or class  of products  and  shou ld  not be  un ique  to  i nd ividual  devices  

3. 1 .9  
mul timed ia  

products  or networks  combin ing  aud io,  vi deo,  computer and /or commun icati on  data  

3. 1 . 1 0  
network 

two or more  CE  (aud io,  vi deo or mu l timed ia)  products  connected  together 
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3. 1 . 1 1  
quad let 
group  of four bytes  (32  b i ts).  I EEE 1 394  transm ission  is  based  on  the  transfer of quad lets  and  
a l l  data  i s  quad let-a l i gned  

3. 1 . 1 2  
remote d iagnosis  

d iagnosis  of product via  te lephone,  i n ternet,  etc.  

3. 1 . 1 3  
root  d i rectory 
the  top  l evel  d i rectory i n  the  h ierarchy of d i rectories.  Th is  contains  some bas ic i n formation  
about the  device,  such  as  the  Vendor_ID,  and  a lso  the  offset i n to  memory of the  I nstance  
d i rectory 

3. 1 . 1 4 
un i t  d i rectory 
the  th i rd  and  lowest l evel  i n  the  h ierarchy of d i rectories .  Each  un i t d i rectory un iquely i den ti fi es  
the  software  i n terface  (un i t  arch i tecture)  used  to  con trol  the  un i t.  The  EACEM  Un i t d i rectory 
provides  add i ti onal  in formation ,  e i ther d i rectl y or i nd i rectl y,  needed  to  speci fy l ocations  used  
i n  the  SDI  speci fication  

3. 1 . 1 5 
Vendor_ID  
vendor IDenti fi er.  Th is  i s  the  RID  for the  vendor 

3.2  Abbreviations  

 

ASCI I -1  American  Standard  Code  for I n formation  I n terchange.  Th is  defi nes  a  set  of 
Latin  characters  and  control  codes  represen ting  text.  See  a lso  M in imal  ASCI I  
i n  3. 1 . 7 .  

A/V Aud io/Video  

AV/C Aud io,  Video/Control  

AV/C-CTS Aud io,  Video/Control  – Command  and   Transaction  Set 

CE Consumer E lectron ics  

CSR Control  and  Status  Reg ister 

DUT Device  Under Test 

EACEM  European  Association  of Consumer E lectron ics  Manufacturers  

ID  I denti fi er 

IEEE I nsti tu te  of E lectrical  and  E lectron ics  Eng ineers  

OEM  Orig ina l  Equ ipment Manufacturer 

PC Personal  Computer 

RID  Reg istration  au thori ty I denti fi er 

ROM  Read  On l y Memory 

SDI  Service  D iagnostic  I n terface  
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4 Different types  of service d iagnostics  

4. 1  Stand-alone products  

I n  th is  s i tuation ,  a  connection  i s  made between  the  d iagnostic PC and  the  DUT,  where  the  
DUT is  from  any manufacturer and  of any type.   

4.2  A/V or mul timedia  network 

I n  th is  s i tuati on ,  a  connection  is  made between  the  d iagnostic PC and  a  network of A/V or 
mu l timed ia  products .  

I n  an  A/V or mu l timed ia  network,  several  d i fferen t products  are  i n terconnected  and  not a l l  of 
them  are  necessari l y from  the  same manufacturer.   

I n  th is  case,  the  SDI  must be  able  to  l i s t  the  products  on  the  network,  detect wh ich  product  i s  
caus ing  a  problem ,  and  d iagnose  the  product concerned .  

4.3  Remote d iagnosis   

I n  add i tion  to  the  configu rations  described  above (stand-alone  product or network),  a  l i nk can  
be  made (for example  via  te lephone,  I n ternet,  etc. )  between  the  d iagnostic PC in  the  
workshop  and  a  DUT/network at  the  customer’s  home.  Therefore,  i f a  product has  both  an  
I EEE  1 394  i n terface  and  a  remote  connection  capabi l i ty,  th is  product shou ld  be  ab le  to  
transfer the  d iagnostic data,  as  described  i n  th is  document,  th rough  the  remote  connection .  

I t  has  to  be  speci fied  how th is  type  of commun ication  i s  carried  ou t,  and  wh ich  l evel  of 
d iagnosis  wi l l  be  possib le.  These  i tems  are  not i n  the  scope of th is  document,  and  wi l l  be  
defined  l ater on .  

5 Specification  of the SDI  

5.1  General  

The SDI  consists  of:  

•  hardware  and  software,  both  i n  the  DUT and  i n  the  test  equ ipment (“ tester”) ;  

•  the  connection  between  the  tester and  the  DUT.   

The  tota l  SDI  can  be  d i vided  i n to  the  e lemen ts  speci fied  i n  5 . 2  and  5. 3 .  

5.2  Hardware 

5.2. 1  Tester hardware requ irements  

This  can  be  a  computer (for example  desktop  or l aptop  PC,  MAC,  or workstation)  provided  
wi th  at least one  su i table  I EEE  1 394  in terface  as  speci fied  i n  I EC 61 883-1  and  runn ing  the  
necessary d iagnostic software.  (M in imum  speci fication  depends  on  the  respective  tester 
p latform).  

5.2.2  Connection  cable  

One I EEE  1 394  connection  cable  is  requ ired .  The  type  of cable  depends  on  the  connector 
(4pin  or 6pin )  configuration  that  i s  used  on  the  DUT and  the  PC.  

For the  speci ficati on  of the  cable ,  p lease  refer to  I EC  61 883-1 ,  I EEE  1 394  and  I EEE  1 394a.  
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5.2.3  Device  Under Test (DUT)  hardware requ irements  

5.2.3.1  General  

The  DUT shal l  be  provided  wi th  at l east one  I EEE  1 394  connector (4  or 6  p i ns)  as  speci fi ed  i n  
I EC 61 883-1 ,  I EEE  1 394  and  I EEE  1 394a.  

5.2.3.2  Stand  alone products  

For d iagnosis  i n  a  s tand-alone  product,  one  connector,  as  speci fi ed  i n  5. 2 . 3 . 1 ,  i s  adequate.  

5.2.3.3  A/V or mul timedia  network 

I n  a  network,  several  products  are  connected  to  each  other i n  seria l ,  star or paral le l  
configuration .  I n  th is  case,  most products  wi l l  be  provided  wi th  two  IEEE  1 394  connectors.    

For d i agnosis  on  a  network,  the  PC shou ld  be  connected  to  any connector that i s  not i n  use  
on  one  of the  products  i n  the  network.  

I f no  I EEE 1 394  connector i s  free  i n  the  network,  there  are  3  possib i l i ti es:  

1 )  Use  an  I EEE  1 394  repeater.  

2)  D isconnect one  of the  products  from  the  network.  

3)  Use  a  tester provided  wi th  two I EEE  1 394  connectors.  

5.3  Software  

5.3. 1  General  

The software  for the  SDI  can  be  d i vided  i n to  two  parts  ( tester and  DUT)  of wh ich  each  part  
again  can  be  d i vi ded  i n to  mandatory (SDI  common)  software  and  non-mandatory 
(manufacturer-dependent)  software.  

The  manufacturer dependen t software  wi l l  not be  speci fied  i n  th is  document.  

5.3.2  Tester software requ i rements  

The  software  p latform  of the  tester must be  ab le  to  hand le  I EEE  1 394  communication  (for 

example  on  a  PC implementation ,  W indows  98  2
nd
 ed i ti on ,  Windows  2000  or h i gher,  or an  

equ ivalent  operati ng  system  is  requ i red).  

The  SDI  common  software  on  the  tester (developed  under the  responsib i l i ty of EACEM)  has  
the  fol l owing  functional i ti es:  

a)  To  i n i ti ate  a  Sel f_Test as  described  i n  th is  document.  (7 . 1 . 1 . 6  and  7. 1 . 1 . 7) .  

b)  To  read  ou t the Self_Test response (avai lable  in  the  Test_Resu l t_Register)  of a l l  products.  

c)  To  d isplay a  l i s t of a l l  products  connected  to  the  I EEE  1 394  network to  wh ich  the  tester i s  
connected .  On  the  d isp lay shou l d  be  l i s ted :  

•  name of the  manufacturer,  

•  model  number of the  products,  

•  textual  description  of the  products .  

d )  To  i nd icate  wh ich  product has  passed  i ts  Se l f_Test and  i s  found  to  be  “OK”  or “Not OK”.  

e)  To  start up  a l l  product/manufacturer speci fic d iagnostic software.  The  start-up  mechan ism  
to  wh ich  the  speci fic d iagnostic software  shal l  conform  is  described  i n  6. 1 .  
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5.3.3  DUT software  requ i rements  for the  SDI  

The  DUT shal l  be  ab le  to  communicate  d iagnostic i n formation ,  wh ich  is  avai lable  i n  the  
configuration  ROM  (as  speci fied  i n  7 . 1 ) ,  to  the  tester via  I EEE  1 394.  

I n  add i ti on ,  the  SDI  common  software  in  the  DUT shal l  be  able  to:   

a)  run  a  se l ftest routine;  

b)  l oad  i n formation  in to  the  Test_Resu l t_Reg ister.  

6 Tester software requirements  

6. 1  In terface  to  manufacturer service  program  

The common  appl ication ,  from  wh ich  a  poss ib le  example  i s  described  i n  Annex A,  i s  able  to  
l aunch  the  manufactu rer's  service  program;  the  manufacturer’s  service  program  shal l  fu l fi l  the  
fol l owing  requ i rements :  

The  manufacturers  service  program  shal l  be  i nsta l l ed  i n  a  subd i rectory l ocated  immed iatel y 
under the  main  SDI  i nsta l l ation  d i rectory.  The  subd i rectory name shal l  be  that of the  
manufacturers  ID .  

The  service  program  is  l aunched  wi th  the  fo l l owing  command  l i ne:  

vvvvvv<SEP>SPvvvvvv/SDI/GUID:hhhhhhhhl l l l l l l l /CON:z/HWV:wwwwww 
 

•  <SEP>  is  the  s tandard  fi l e-system  sub-d i rectory separator of the  tester p latform ,  for 

example  “\”  on  Windows .  

•  vvvvvv  i s  the  ASCI I  representation  of the  Vendor_ID  i n  hexadecimal .  

•  /SDI  i n forms the  service  program  that i t  has  been  started  from  the  common  appl ication .  

•  /GU ID : hhhhhhhh l l l l l l l l ,  where  "hhhhhhhh"  i s  the  ASCI I  representation  of the  Company_ID  +  
Ch ip_ID_h i  i n  hexadecimal ,  and  " l l l l l l l l "  that  for Ch ip_ID_lo,  together making  the  GU ID.  

•  /CON: z ,  where  “z”  i s  the  ASCI I  represen tation  of the  connection  type  (“R”  =  remote,   
“D”  =  d i rect).  

•  /HWV:wwwwww ,  where  “wwwwww”  i s  the  ASCI I  representation  of the  hardware  vers ion  in  
hexadecimal  ( i f avai l able).  

 
Example:  
A company wi th  the  Vendor_ID  00A095 1 6  must provide  a  service  program  cal led  “SP00A095”.  
When  th is  program  is  i nvoked  from  the  SDI  appl ication  the  command  l ine  cou ld  l ook l i ke  th is :  

00A095\SP00A095 /SDI  /GU ID:  00A0950000222222  /CON:D  /HWV:000001  

6.2  Connecting  the  d iagnostic  un i t  

The DUT is  connected  to  the  tester us ing  one  of the  standard ised  I EEE  1 394  cables  or one  of 
the  adapter cables  (4  p i ns  to  6  p i ns).  
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6.3  Product  identi fication   

The common  appl ication  i s  able  to  retrieve  and  show fo l lowing  in formation  from  the  SDI  
compl ian t devices.  

6.3. 1  General  information  (company identi fication)  

A plain  text  version  of the  name of the  manufactu rer or vendor wi l l  be  read  from  the  DUT and  
d isplayed .  Th is  text i s  a lways  avai l able  i n  “M in imal  ASCI I ”  format (see  IEEE  1 21 2) .  Optional l y,  
there  i s  a  provision  for text i n  other character sets  and  l anguages.  The  tester shou ld  d isp lay 
th is  i n formation  for a l l  devices  i n  the  system .  Note  that the  name d isplayed  m igh t not be  the  
same as  the  name on  the  phys ical  device.  

6.3.2  Company specific information  

The  model  number wi l l  be  read  from  the  DUT and  d isp layed .  Th is  text i s  a lways  avai l able  i n  
“M in imal  ASCI I ”  format (see  I EEE   1 21 2).  Opti onal l y,  there  i s  provis ion  for text i n  other 
character sets  and  languages.  The  tester wi l l  d i splay th is  i n formation  for a l l  devices  i n  the  
system .  Note  that the  model  number d isplayed  m ight not be  the  same as  that of the  phys ica l  
device.  

6.3.3  Product-specific  i n formation  

After s tartup  of the  product-speci fic  service  software,  the  hardware  vers ion  of the  product and  
the  test software  vers ion  shou ld  be  d isp layed .  

The  speci fic test software  for a  device  can  be  i denti fied  from  the  combination  of VENDOR_ID  
and  MODEL_NUMBER.  However,  th is  can  a lso  be  speci fied  wi th  HW_VERSION ,  see  7 . 1 . 1 . 2  

7 Control  protocol  

7. 1  Di rect  d iagnosis   

The protocol  makes  use  of the  existing  low- level  Quad let read /wri te  protocol ,  wh ich  i s  used  i n  
I EEE  1 394.  Th is  i s  defined  i n  Subclause  6 . 2 . 2  of I EEE  1 394  and  a lso  Subclause  1 0  of 
I EEE  1 394a.   

Th is  protocol  a l lows  quad lets  (32  b i ts)  of data  to  be  read  from  or wri tten  to  addresses  in  the  
DUT,  wh ich  are  speci fied  i n  the  EACEM  Un i t  D i rectory (see  7 . 1 . 1 . 2 . 2) .   

These  d i rectories  are  i n  the   “configuration  ROM”  memory area  ins ide  the  reg ister space,  as  
defined  by I EEE  1 21 2.  The  d i rectories  conta in  poin ters  to  addresses  i n  the  configuration  ROM  
or the  un i t  memory (a lso  defined  i n  I EEE  1 21 2).   

7. 1 . 1  Configuration  ROM  d irectory structure 

I EEE  1 21 2  defines  a  h ierarchy of d i rectories  that con tain  speci fic i n formation  about a  device.  
The  h ierarchy beg ins  at the  root d i rectory,  wh ich  starts  at an  absolu te  address  (FFFF  F000  
041 4  1 6)  speci fied  i n  I EEE  1 21 2 .  Th is  d i rectory conta ins  a  poin ter to  the  address  of the  
i nstance d i rectory.  The  i nstance  d i rectory conta ins  a  poin ter to  several  un i t d i rectories  ( i f the  
device  supports  EACEM  SDI ).  One  of these  un i t  d i rectories  i s  the  EACEM  un i t  d i rectory.  
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7. 1 . 1 . 1  Configuration  ROM  data structure 

Data  relevant to  EACEM  i n  the  configuration  ROM  has  the  fol lowing  general  format:  

 MSB LSB 

Type Key_ID Data (24 bits) 

 

Type:  describes  whether the  data  i s  immed iate  or an  offset (to  a  l ocation  i n  memory,  a  l eaf or 
a  d i rectory) .  For fu l l  detai l s  of Type  val ue  and  the  re levant absolu te  or re lati ve  referencing ,  
see  I EEE  1 21 2.  Note  that  offsets  are  speci fi ed  i n  quad lets :  the  actual  offset i n  bytes  i s  4  times  
the  quad let  va lue  speci fi ed  i n  the  data  fie l d  above  (see  I EEE  1 21 2).  

Key_ID:  speci fi es  the  type  of data  (for example  Vendor_ID)  wh ich  i s  contained  in  the  fol lowing  

24  bi ts.  

The  byte  order and  the  address ing  order i s  speci fi ed  i n  Subclause  3 . 2  of I EEE  1 21 2 .  

7. 1 . 1 .2  Root  d i rectory 

The i n formation  i n  the  root  d i rectory that  i s  rel evant to  EACEM  SDI  i s  shown  i n  Table  1 .   

Table  1  – Root d i rectory 

IE
E
E
 1
2
1
2
 

E
A
C
E
M

 S
D
I 

T
y
p
e
 

K
e
y
_
ID

 

 
 

Root d i rectory 

 

 

M M  002  03 1 6  Vendor_ID  

O  M  
1 )
 01 1 6  Vendor_ID_Text_Descriptor 

    Optional  en tries  for Vendor I con(s)  

O  M  002  1 7 1 6  Model_ID  

O  M  
1 )  

01 1 6  Model_ID_Text_Descriptor 

    Optional  entries  for model  icon(s)  

  
  

Other mandatory entries,  for example  
Node_ Capabi l i ti es  

    .  .  .  

O  M  1 1 2  1 1 1 6  Un i t d i rectory (for example  AV/C)  

M  M  1 1 2  1 8 1 6  I nstance  d i rectory 

    .  .  .  

O  O 002  04 1 6  HW_Vers ion  

    .  .  .  

M  =  Mandatory;  O  =  Optional .  

1 )
 These Text Descriptors  can  be  i n  CSR offset,  l eaf or l eaf d i rectory 

and  use  d i fferen t values  of type  accord ing l y – see   7 . 1 . 1 . 2 . 2 .  
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Note  that Table  1  shows on l y the  i n formation  requ i red  for EACEM  SDI :  there  wi l l  a l so  be  other 
i n formation  i n  the  root  d i rectory.  For detai ls ,  see  I EEE  1 21 2 .  Th is  l atter document a lso  
describes  the  order i n  wh ich  i n formation  i s  stored  i n  the  d i rectory.  

Vendor_ID:  th is  con tains  the  24-b i t  RID  (Reg istration  Au thori ty I D)  of the  manufacturer of the  
device.  I n  the  case  of OEM  products,  th is  can  be  e i ther the  RID  of the  manu facturer or vendor 
of the  device.  

Vendor_ID_Text_Descriptor:  th is  fo l lows  immed iatel y after the  Vendor_ID  en try and  poin ts  
to  a  text string  that con ta ins  the  manufacturer’s  name.  I n  the  case  of OEM  products,  th is  can  
be  e i ther the  name of the  manufacturer or vendor of the  device  and  may d i ffer from  the  owner 
of the  RID  i n  Vendor_ID .  Note  that there  may be  other entri es  for vendor i cons  fol l owing  th is  

en try.  For deta i l s  of text,  descriptor en tries  and  s tructure,  see  7 . 1 . 1 . 2 . 2.  

Model_ID:  th is  contains  the  I den ti fication  of the  model  number.  

Model_ID_Text_Descriptor:  th is  fol l ows  immed iatel y after the  Model_ID  en try and  poin ts  to  a  
text stri ng  that con ta ins  the  model  name.  For detai l s  of text,  descriptor en tries  and  s tructure,  
see  7. 1 . 1 . 2 . 2 .  

Unit directory:  th is  con ta ins  the  offset i n to  CSR memory of the  un i t d i rectory,  re lati ve  to  the  
curren t d i rectory en try.  There  must be  at l east one  un i t d i rectory i n  every device,  
correspond ing  to  the  con trol  protocol  that the  device  uses.  For example,  i n  CE  devices,  th is  i s  
often  the  AV/C-CTS protocol .  Note  that the  AV/C d i rectory i s  i ncl uded  i n  the  root on l y for 
backwards  compatib i l i ty.  

Instance directory:  th is  conta ins  the  offset i n to  CSR memory to  the  start  of the  i nstance  
d i rectory,  re lative  to  the  curren t d i rectory entry.  

HW_Version:  th is  conta ins  an  i denti fication  number for the  test software.   See  7 . 1 . 1 . 2 . 1 .  

7. 1 . 1 .2 .1  Identi fying  the  d iagnostic  software 

The  combination  of Model_ID  and  Vendor_ID  i s  usual l y sufficien t to  i den ti fy the  necessary 
test software.  However,  the  HW_Version  may optional l y speci fy th is .   Where  HW_Version  
exists ,  the  combination  of HW_Version  and  Vendor_ID overrides  the  software  speci fi ed  by the   
Model_ID  and  Vendor_ID  combination .  

7. 1 . 1 .2 .2  Text_Descriptors  and  icons  

I f on l y one  l anguage  is  u sed ,  then  the  text poin ted  to  by any of the  text descriptors  uses  the  
m in imal  1 -byte  ASCI I  character set,  as  defined  i n  I EEE  1 21 2 .  The  text can  be  speci fi ed  i n  a  
CSR offset,  l eaf or l eaf d i rectory.  The  tester must read  and  d isplay the  m in imal  1 -byte  ASCI I  
string .  

Opti onal l y,  i f more  than  one  l anguage is  used ,  then  the  text descriptor shou ld  poin t  to  a  l eaf 
d i rectory that conta ins  the  text,  wi th  the  m in imal  1 -byte  ASCI I  character string  as  the  fi rst  
en try.  The  tester need  on l y read  the  m in imal  1 -byte  ASCI I  stri ng .  S im i l arl y,  i cons  may a lso  be  
optional l y provided  for the  vendor and  model .  For further deta i l s,  see  I EEE  1 21 2.  

I n  a l l  cases,  the  type (CSR offset,  leaf or l eaf d i rectory)  must be  i denti fied  accord ing l y.  

7. 1 . 1 .3  Instance d i rectory 

The  i nstance  d i rectory contains  poin ters  to  the  un i t d i rectories  of the  DUT.  I n  I EEE  1 21 2  there  
must be  at l east one  un i t  d i rectory.  For a  device  that supports  EACEM  SDI ,  there  must be  an  
EACEM  un i t  d i rectory,  wh ich  must have  a  poin ter i n  the  i nstance  d i rectory (see  Table  2) .  
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Table  2  – Instance d i rectory 

IE
E
E
 1
2
1
2
 

E
A
C
E
M

 S
D
I 

T
y
p
e
 

K
e
y
_
ID

 

 

 

I nstance d i rectory 

 

 

M  M  1 1 2  1 1 1 6  Un i t d i rectory (for example  AV/C)  

O  O 1 1 2  1 1 1 6  Un i t d i rectory 

    .  .  .  

O  M  1 1 2  1 1 1 6  EACEM  un i t  d i rectory 

M  =  Mandatory;  O  =  Optional .  

 

Unit directory:  con ta ins  the  offset  in to  CSR memory of the  un i t  d i rectory.  There  must be  at 
l east one  un i t d i rectory i n  every device,  correspond ing  to  the  control  protocol  that the  device  
uses.  For example,  i n  CE  devices,  th is  i s  often  the  AV/C-CTS  protocol .   

EACEM unit directory:  con tains  the  offset  i n to  CSR memory of the  EACEM  un i t  d i rectory.  
Th is  i s  mandatory for a  device  that supports  EACEM  SDI .  

7. 1 . 1 .4  EACEM  un i t  d i rectory 

This  d i rectory contains  i n formation  and  poin ters  for the  EACEM  SDI .  

Table  3  – EACEM  un i t  d irectory 

IE
E
E
 1
2
1
2
 

E
A
C
E
M

 S
D
I 

T
y
p
e
 

K
e
y
_
ID

 

 

 

EACEM  un i t  d i rectory 

 

 

O M  002  1 2 1 6  EACEM_RID      00  B0  EC 1 6  

O  M  002  1 3 1 6  Vers ion  (1 0 001 6  for this version) 

O  M  01 2  38 1 6  Test_Resu l t_Reg_Offset  

O  O 1 02  01 1 6   Descriptor En try 

O  M  01 2  39 1 6  Test_Start_Offset 

M  =  Mandatory;  O  =  Optional .  

 

EACEM_RID:  th is  i den ti fies  th is  d i rectory as  the  EACEM  un i t  d i rectory and  has  the  va lue  of 
the  EACEM  reg istration  au thori ty ID ,  00  B0  EC 1 6 .   

Version:  th is  i denti fies  the  EACEM  speci fication  and  i ts  vers ion .  The  format of th is  fi e l d  i s :  

Type 

0  0 

Key_ID 

1 31 6  

EACEM_Specification
_type 

EACEM_Specification_Version 
1 0 001 6  for this version 
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EACEM_Specification_type:  i denti fies  the  EACEM  speci fication .  For EACEM  SDI ,  th is  va lue  
is  01 1 6 .  Al l  other values  are  reserved .  

Note  that a  SDI -compl iant device  can  be  i den ti fi ed  by the  combination  of the  EACEM_RID  
wi th  an  EACEM_Specification_Type  of 01 1 6 .  

EACEM_Specification_Version:  th is  i denti fi es  the  vers ion  of the  EACEM_Specification_  
type,  i n  major_version and  revision format.  For example,  the  fi rst version  of a  speci fication  wi l l  
be  version  1 . 0 ,  g i ving  a  major_version  of 01 1 6  and  a  revision  of 0 .  

Test_Result_Reg_Offset:  th is  g i ve  a  24-bi t  offset  (re lati ve  to  FFFF  F000  0000 1 6   )  i n to  un i t  
memory for the  Test_Result_Register.  The value of Key_ID  for this field is 381 6.   

Type 

0  1  

Key_ID 

381 6  
Test_Result_Reg_Offset (24 bits) 

 

Descriptor entry:  th is  g i ves  a  24-b i t  offset  (re lati ve  to  the  current d i rectory entry)  for an  
optional  text stri ng  wh ich  can  be  used  to  provide  i n formation  to  the  tester.  The  format i s  that  
of a  s ing le  text descriptor accord ing  to  I EEE  1 21 2 .  

Test_Start_Offset:  th is  g i ve  a  24-bi t  offset (re lative  to  FFFF  F000  0000 1 6)  i n to  un i t memory 
for the  Test_Start_Register.  The value of Key_ID  for this field is 391 6.  

Type 

0  1  

Key_ID 

391 6  
Test_Start_Offset (24 bits) 

 

7. 1 . 1 .5  Test_Resu l t_Reg ister 

The  Test_Result_Register i s  used  to  provide  d iagnostic in formation  back to  the  tester.  The  
Test_Resu l t_Reg ister returns  a  31 -bi t value  i n  response to  a  31 -b i t  Test_Command  (see  
below).  The  structure  of th is  quad let i s :  

B Result_Value (31  bits) 

 

B :  i s  the  Busy_Flag.  Th is  va lue  i s  set to  “ 1 ”  wh i le  a  test i s  i n  progress  or the  reg ister i s  being  
wri tten .  When  the  Result_Value  i s  s table,  th is  va lue  i s  set  to  “0” .  

Result_Value:  th is  i s  a  31 -bi t va lue  wh ich  i s  used  to  return  the  resu l t of tests  i n i tiated  by 
wri tes  to  the  Test_Start_Register.  I n  response to  a  Self_Test  command  (see  below),  the  
device  shou ld  return  a  Result_Value  of 0  i f no  fau l t i s  detected .  Al l  other va lues  are  not 

defined  i n  th is  speci fication  and  manufacturers  are  free  to  defi ne  thei r own  values.  

7. 1 . 1 .6  Test_Start_Reg ister 

Diagnostic  tests  can  be  i n i ti ated  by wri ti ng  to  the  Test_Start_Reg ister.  

INI TEST_COMMAND (31  bits) 

 

INI:  the  trans i ti on  of th is  flag  from  1  to  0  i s  an  acknowledgement to  the  tester that the  device  
has  received  a  Test Command  and  i s  currentl y perform ing  the  test speci fi ed  i n  the  
TEST_COMMAND.  
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TEST_COMMAND:  th is  defines  the  command  (test)  to  be  executed .  EACEM  SDI  defines  on l y 
one  command,  the  Sel f_Test command .  Wri ti ng  the  va lue  80  00  00  01 1 6  ( i ncl ud ing  the  INI  
fl ag)  to  th is  reg ister shou l d  i n i ti ate  the  Sel f_Test d iagnostic rou tine.  Al l  other values,  up  to  31  
b i ts ,  are  free  to  be  defined  by manufacturers .  

7. 1 . 1 .7  Wri ting  and  reading  the  device reg isters  

The sequence  of events  for wri ti ng  to  the  Test_Start_Register and  read ing  the  resu l t  i n  the  
Test_Result_Register shou l d  be  performed  i n  the  fol l owing  way:  

•  The tester wri tes  a  Test_Command  to  the  Test_Start_Register,  wi th  the  INI  fl ag  set to  ‘ 1 ’  
and  then  wai ts  for the  transaction  to  be  completed .  

•  When  the  DUT receives  a  Test_Command  wi th  the  INI  fl ag  set to  ‘ 1 ’ ,  i t:  

– updates  the  Test_Start_Register l ocation  wi th  the  received  va lue  of Test_Command 
and  INI fl ag ;  

– immed iatel y starts  to  execute  the  Test_Command;  

– sets  the  Busy_flag  i n  the  Test_Result_Register to  ‘ 1 ’  ;  and  then  

– resets  the  INI fl ag  to  ‘ 0 ’ ;  and   

– con tinues  to  execute  the  Test_Command.  

•  When  the  DUT has  completed  the  Test_Command   i t  

– wri tes  the  Resu l t_Value  to  the  Test_Resu l t_Reg ister ;  and  

– resets  the  Busy_flag  to  ‘0 ’ .  

•  When  the  tester sees  the  ‘ 1 ’  to  ‘0 ’  trans i ti on  of the  INI  fl ag  i t  pol l s  the  
Test_Result_Register,  us i ng  a  quad let read .  

•  When  the  tester sees  the  ‘ 1 ’  to  ‘0 ’  transi tion  of the  Busy_flag  the  remain ing  31  
b i ts  represen t the  Result_Value .  

7.2  Remote d iagnosis  

See  4 . 3.  
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Annex A  
(in formative)  

 
User in terface 

 

An  example  of a  poss ib le  user i n terface  for the  SDI  i s  described  i n  th is  Annex.  The  
performance  and  appearance  of the  user i n terface  depends  from  the  software  used ,  the  type  
of tester,  etc.   

The  user i n terface  on  the  tester i ncludes:  

•  i nsta l l ation  ( type  of tester,  W indows  environment,  password ,  etc. ) ,  

•  start up  screen ,  

•  customer identi fication ,  

•  product identi fication ,  

•  selection  of d i rect/remote  d iagnostic,  

•  d iagnostic/set  up/etc.  se lecti on ,  

•  startup  of manufacturer service  program.  

A.1  Instal lation  procedure 

The  i nstal lation  of the  user i n terface  software  can  be  password  protected ,  to  preven t 
unauthorised  i nsta l lation  of the  program .  

The  insta l l ation  program  veri fi es  that the  tester i s  capable  to  run  the  program  (there  are  
m in imum  requ i rements  to  the  process ing  performance/graph ic capabi l i ties/etc. ;  see  5 . 3. 2).  

A.2  Startup of the program 

During  the  startup  procedure  i t  i s  poss ib le  (but not requ ired )  to  select the  connection  
(d i rect/remote).  

A.3  Runtime functions  

A.3. 1  Showing  network devices  

A l i st  of a l l  present devices,  provided  wi th  an  I EEE  1 394  i n terface,  are  shown .  Th is  l i st  can  be  
shown  i n  d i fferent ways,  for example  sorted  by connection .  

Examples  of th is  i n formation  screen :  
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Figure A. 1  – Example of device l i st  

 

A.3.2  Runn ing  device  test 

I t  i s  possib le  to  start  a  se l f-test of a l l  SDI -compl ian t devices.  

A device  that fa i l s  wi l l  be  marked  ( in  the  device  l i s t) .  
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A.3.3  Showing  device  properties  

A properties  screen  for each  SDI -compl ian t device  found  i n  the  network can  be  opened .  The  
properties  screen  provides  a l l  known  i n formation  abou t the  device,  the  i n formation  described  
i n  6. 3  wi l l  be  shown .  

The  manufacturers  service  program  can  be  l aunched  from  the  properties  screen .  

An  example  of th is  view cou ld  be  l ike  th is :  

 

 

Figure A.2  – Example of device properties  

 

A.3.4  Report creation   

I t  i s  possib le  to  en ter user i n formation  (name of service  techn ician)  and  the  customer 
i n formation  (optional ) .  

After entering  that a  report can  be  created ,  con tain ing  i n formation  about:  

•  user name (service  techn ician) ,  

•  customer name,  

•  curren t date,  

•  al l  found  devices  in  the  network wi th  the  resu l t  of the ir tests ,  

•  "properties  i n formation"  (see  above).  

A.3.5  Program  configuration  

Configuration  of the  program  makes  i t  poss ib le  to:  

•  select the  connection  type  from  d i rect to  remote  and  back again ,   

•  Change customer name/user name.  
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Annex ZA  
(normative)  

 
Normative references to  i nternational  publ ications  
wi th  their corresponding  European  publ ications 

The fol lowing  referenced documents are indispensable for the application  of th is document.  For dated 
references,  only the edition  cited  appl ies.  For undated  references,  the latest edition  of the referenced 
document (including  any amendments)  applies.  

NOTE Where an international  publ ication  has been modified by common modifications,  indicated by (mod),  the relevant 
EN/HD applies.  

Publ ication  Year Ti tle  EN/HD Year 

IEC 61 883-1  2003 Consumer audio/video equ ipment - Dig i tal  
in terface 
Part 1 :  General  
 

EN  61 883-1  2003 

IEEE Std  1 21 2  2001  Microprocessor Systems -  Control  and  
Status  Reg isters  (CSR)  Arch i tecture for 
M icrocomputer Buses 
 

-  -  

IEEE Std  1 394 1 995 IEEE Standard  for a H igh  Performance 
Serial  Bus  -  Fi rewire  
 

-  -  

IEEE Std  1 394A 2000 IEEE Standard  for a H igh  Performance 
Serial  Bus  -  Amendment 1  
 

-  -  
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