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Please note that all documentation herein is of a confidential nature and 
may not be reproduced without written confirmation from Bluebell Opticom 
Ltd. The technical descriptions and schematics are to aid service and repair 
only. Dissemination to a third party or parties will constitute breach of 
copyright. 
Information in this document is subject to change without notice and does 
not represent a commitment on the part of Bluebell Opticom Ltd. 
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To reduce the risk of fire or electric shock, do not expose this equipment to rain, 
moisture, or wet conditions. 
General Safety Guidelines 

• Always disconnect the entire system from the AC mains before cleaning or 
servicing. 

• The following product frames – BC100, BC100i, BC101, BC102, BC120, BC160i – 
must be connected using a three-conductor AC mains power cord with an earth 
ground. All three conductors must be used at all times to prevent electric shock. 

• Do not bypass or disable any fuse. 
• Only replace fuses with those of the specified type and rating. 
• Do not use flammable or combustible chemicals for cleaning. 
• Do not pour or spill liquids directly onto the unit. 
• Do not allow any liquid to enter the unit or wet the internal components. 
• Do not operate the unit with any cover or panel removed. 
• Do not obstruct the ventilation slots—adequate airflow must be maintained. 
• Do not operate the unit in environments with extreme temperatures. 
• Do not use or store the unit in explosive atmospheres. 
• Do not attempt to repair the unit yourself. If servicing is required, please contact 

your local Bluebell Opticom distributor. 

• ��� Product Warranty 
• Bluebell Opticom Ltd provides warranty coverage as detailed in our general terms 

and conditions. 
Please note that warranty support is only valid if product serial numbers remain 
intact and legible. Tampering with or removing serial numbers may void your 
warranty 

 

️ Safety Warning – Important Precautions 
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  DDeessccrriippttiioonn    

 
BC460R 
 
The BC460R (Optical receiver) card receives a fibre optic input carrying SDI/HD/3G video 
with embedded audio and processes the audio to produce digital audio outputs. 
 
The BC460R card assembly comprises a BC460R audio processor card coupled to a 
BC440R receiver base board. 
The BC440R baseboard receives the optical signal and de-embeds the audio for 
processing by the attached BC460R board.   
On the BC460R four channels of I2S digital audio from the BC440R are converted to eight 
channels of digital audio. 
 
Digital audio connection between the BC440 and the BC460R is via intercard connectors 
The digital audio outputs are on a 26 way high density D type connector. 
 
 
BC460T 
The BC460T (Optical transmitter) card accepts SDI/HD/3G video and digital audio inputs 
(AES) and after processing outputs SDI/HD/3G video with embedded audio onto optical 
fibre.      
 
The BC460T card assembly comprises a BC460T audio processor card coupled to a BC440T 
transmitter card. 
The BC440T receives and processes the received video and also embeds audio from the 
attached BC460T board.   
On the BC460T eight channels of digital audio are converted to eight channels of I2S 
digital audio. 
 
Digital audio input to the BC440T is via intercard connectors between the BC440T and the 
BC460T. 
The digital audio inputs are via a 26 way high density D type connector. 
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    SSppeecciiffiiccaattiioonn                                                                                    BBCC446600RR  aanndd  BBCC445500TT                                                                                                      

BC460R 
 
Depth 60mm 
Width 20mm 
Height 100mm 
Weight 120g 
Power Supply  6V DC 
Power consumption 2.5W   
Current consumption 400mA   
Optical input SFP module  
 
 
Digital audio output 4 AES 
Audio connector 26 way female High density “D” type 
 
Video output BNC  
 
 
BC460T 
Depth 60mm 
Width 20mm 
Height 100mm 
Weight 120g 
Power Supply  6V DC 
Power consumption 3 W   
Current consumption 500mA 
Optical input SFP module 
 
Audio 
 Digital audio output 4 AES 
Audio connector 26 way female High density “D” type 
 
Video output BNC  
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  CCiirrccuuiitt  DDeessccrriippttiioonn  

BC460R 
The + 6 Volts DC input is decoupled by C1 and regulated to 5V by IC1. Power test points 
are, TP5 (+5V) and TP6 (Gnd). 
The AES data inputs from the BC440 are on CN2 pins 13, 14, 15 and 16 and are buffered 
by IC2, IC3, IC4 and IC5 for differential output at the 26 way high density D type connector 
J2. 
The + 6 Volts DC input is decoupled by C1 and regulated to 5V by IC1. Power test points 
are, TP5 (+5V) and TP6 (Gnd). 
 
BC440R 
The BC440R is an audio de-embedder with a fibre optic input and BNC output. It is used 
with the BC450R audio sub card and will de-embed eight channels of audio from the 
optical video data stream.  
The digital video fibre optic input is via an LC type connector. 
The audio outputs are via a 26 way HD D type connector on the sub board. 
The digital video output is on a BNC connector. 
Power input: 6V DC at 0.47A via a DIN 41612 1/2 AB RA format 32 way connector. 
The + 6 Volts DC input is filtered by C8 and fed to regulator IC3 Pin 3. The regulated +3.3V 
output is on IC3 pin 4 C6 and C7 decouple this to ground.  
The +3.3V DC goes to pin 2 of IC4 the +1.2V regulator and C4 decouples this to ground 
Power supply test points are, TP2 (+3.3V), TP1 (Gnd) and TP3 (+1.2V). 
The optical data output from the SFP module IC1 is fed to IC11, IC11 reclocks the serial 
data stream and provides indication of correct data rate lock via TP31 and local LED 
indicator LD1 (if LK 1-2 fitted) to indicate lock, IC3 buffers the lock status output to drive 
the system status lines. 
 
The reclocked serial digital video signal is deserialised by IC11 which provides the data 
and reference clock signal to IC12. IC11 allows the removal of the embedded audio data 
from the digital video data stream and generates audio clock signals which are locked to 
digital video. The BC450 sub board is fitted on CN4 and CN5 to extract audio from the 
data stream. IC7 is a single chip microcontroller which is used to access the functions and 
operation modes on the registers in IC11 and IC12, Or on sub boards, it can be 
reprogramed via CN2. SW1 allows operation mode setting according to the table in the 
adjustment section. The digital audio data from groups 1 and 2 (AES 1, 2, 3 and 4) or the 
audio data from groups 3 and 4 (AES 5, 6, 7 and 8) of the video data stream can be 
extracted. 
 
The parallel video data output from IC11 goes to IC12 to be converted to a serial data 
stream. This serial data is fed to outputs CN1, the BNC connector. Digital audio to be 
embedded is fed from a sub board via CN4 to IC12 which can insert the audio data into 
groups 1 and 2 (AES 1, 2, 3 and 4) or into groups 3 and 4 (AES 5, 6, 7 and 8) of the video 
data stream. In overwrite mode any existing audio already in the data stream will be 
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overwritten and in cascade mode new data to be inserted is appended to any existing 
data. 
 
BC460T 
Circuit Description:- 
 
The + 3.3 Volts DC input is decoupled by C15 and feeds all on board IC's. 
 
The AES data inputs from J1 are coupled by TFR1, TFR2, TFR3, and TFR4 to IC2, IC5, IC6 
and IC8 for output to the BC440 at interboard connector CN1. IC2, IC5, IC6 and IC8 
resample and retime the digital audio signals to the clock signals generated from the 
digital video which are input from the BC440 at CN2. The reclocking function can be 
bypassed by connecting link LK1 pins 2 to 3 to output only the equalised AES input signals. 
Note that when used with a BC440 to embed digital audio there must be a valid signal on 
channel A for the channel B signal to be embedded in HD or 3G video, the same applies to 
channel C for the channel D signal. 
 
BC440T 
The + 6 Volts DC input is filtered by C6, L5 and C7 and fed to regulator IC3 Pin 3. The 
regulated +3.3V output is on L6, C21 and C22 decouple this to ground.  
The +3.3V DC goes to pin 2 of IC4 the +1.2V regulator C4 decouples this to ground 
Power supply test points are, TP2 (+3.3V), TP1 (Gnd) and TP3 (+1.2V). 
 
The serial data input from the BNC  CN1 is fed to IC1, IC1 equalises the serial data cable 
input which is then fed to IC11 IC11 provides indication of correct data rate lock via TP31,  
local LED indicator LD1 indicates lock and IC6 buffers the lock status output to drive the 
system status lines. 
 
The reclocked serial digital video signal is deserialised by IC11 which also provides the 
data and reference clock signal to IC12. IC11 allows the extraction of the embedded audio 
data and audio clocks from the digital video data stream. The BC450T sub board should 
be fitted on CN4 and CN5 to insert audio from the data stream. IC7 is a single chip 
microcontroller which is used to access the functions and operation modes on the 
registers in IC11 and IC12 and on a sub board. It can be reprogramed via CN2. SW1 allows 
operation mode setting. The digital audio data from groups 1 and 2 (AES 1,2,3 and 4) or 
the audio data from groups 3 and 4 (AES 5,6,7 and 8) of the video data stream can be 
extracted or embedded. Hex Switch SW1 should be set according to the operation mode 
required. 
 
The parallel video data output from IC11 goes to IC12 to be converted to a serial data 
stream. This serial data is fed to the dual driver IC5. IC5 outputs to IC8, the SFP fibre 
output module. Digital audio to be embedded is fed from a sub board via CN4 to IC12 
which can insert the audio data into groups 1 and 2 (AES 1, 2, 3 and 4) or groups 3 and 4 
(AES 5, 6, 7 and 8) of the video data stream according to the table below. In overwrite 
mode any existing audio already in the data stream will be overwritten and in cascade 
mode new data to be inserted is appended to any existing data. 
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AAddjjuussttmmeennttss  //  sseettttiinnggss  //  iinnddiiccaattoorrss//  ccoonnnneeccttiioonnss  

BC460R (Optical receiver - SDI and digital audio AES out) 
 
Output connections: 
The 26 way high density D type electrical connections are as follows:- 
 
Digital Audio outputs 

 
Links / adjustments 
 
Links located on 440R (issue 3) base board 
    
LK4   Factory use only  
LK5   Factory use only  
 
 
Hex switch position Function 
0 De-embed without blanking original audio on groups 1,2,3,4 on 

BNC o/p 
1 De-embed without blanking original audio groups 5,6,7.8 on BNC 

o/p 
2 De-embed and blank audio original on groups 1,2,3,4 on BNC o/p 
3 De-embed and blank audio original on groups 5,6,7,8 on BNC o/p 
4 - 7, A -F Not applicable to BC450R 
 
 
Indicator Function  
LED LD1  
 
 

1 AES audio channel A + 10 Audio channel A  
Screen/Ground  

19 AES audio channel A - 

2 AES audio channel B +           11 Audio channel B 
Screen/Ground   

20 AES audio channel B -              

3 AES audio channel C + 12 Audio channel C 
Screen/Ground 

21 AES audio channel C - 

4 AES adio channel D +           13 Audio channel D 
Screen/Ground   

22 AES audio channel D-              

5 No connection 14 Ground 23 No connection 
6 No connection 15 Ground 24 No connection 
7 No connection 16 Ground 25 No connection 
8 No connection 17 Ground 26 No connection 
9 Ground 18 Ground   
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BC460T (Optical transmitter, SDI and AES inputs)  
 
Input connections: 
The 26 way high density D type electrical connections are as follows:- 
Audio outputs 

 
 
Indicator Function  
LED  Indicates lock to incoming SDI signal 
 
Links located on 440T baseboard 
LK1   Factory use only. 
LK4   Not used 
LK5   Not used 
 
Links located on 460T sub board 
LK1 Pin 1 Pin2  Reclocking 
 Pin 2 Pin 3 Non-reclocking (Audio must be synchronous with video) 
 

 
See table below for further details of Hex switch operation 
 
 

1 Digital audio channel A 
+ 

10 Audio channel A  
Screen/Ground  

19 Audio channel A - 

2 Digital audio channel B 
+           

11 Audio channel B  
Screen/Ground 

20 Audio channel B -              

3 Digital audio channel C 
+ 

12 Audio channel C  
Screen/Ground 

21 Audio channel C  - 

4 Digital audio channel D 
+          

13 Audio channel D  
Screen/Ground 

22 Audio channel D -              

5 No connection 14 Ground 23 No connection 
6 No connection 15 Ground 24 No connection 
7 No connection 16 Ground 25 No connection 
8 No connection 17 Ground 26 No connection 
9 Ground 18 Ground   

Hex switch position Function 
  
0 - 4 Embed new audio and blank existing audio on groups 1,2,3,4.  
5 Embed new audio and blank existing audio on groups 5,6,7,8. 
6 Embed without blanking existing audio on groups 1,2,3,4. 
7 Embed without blanking existing audio on groups 5,6,7,8. 
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BC450T Optical transmitter 
 
Input is SDI  

i/p group 1 
    L1/R1 & L2/R2 

i/p group 2 
     L1/R1 & L2/R2 

i/p group 3 
     L1/R1 & L2/R2 

i/p group 4 
    L1/R1 & L2/R2 

And  
AES audio input 
 AES 1 AES 2 AES 3 AES 4 
 

Hex switch Fibre output is SDI with embedded audio. 
 Group 1 Group 2 Group 3 Group4 
  

0 - 4  AES 1 & 2 AES  3 & 4 Blanked Blanked 
5 Blanked Blanked AES 1 & 2 AES 3 & 4 
6 AES 1 & 2 AES 3 & 4 Input group 3 

L1/R1 &  L2/R2 
Input group 2  
L1/R1 & L2/R2 

7 Input group 1  
L1/R1 & L2/R2 

Input group 2 
 L1/R1 & L2/R2 

AES 1 & 2 AES 3 & 4 

8 Not used 
9 Not used 
A Not used 
B Not used 
C Not used 
D Not used 
E Not used 

 
BC450R Optical receiver 
 
Input is fibre carrying SDI with embedded (Note; the i/p groups referred to 
below are the groups as embedded into the fibre SDI signal by the BC460T.  

i/p group 1 
   L1/R1 & L2/R2 

i/p group 2 
   L1/R1 & L2/R2 

i/p group 3 
    L1/R1 & L2/R2 

i/p group 4 
 L1/R1 & L2/R2 

 
Output is SDI with embedded audio on BNC and AES audio on the D type connector  
 
Hex 
switch 

SDI output AES audio output 

0 i/p group 
1 

i/p group 
2 

i/p group 
3 

i/p group 
4 

i/p group 
1 
 

i/p group 1 
 

i/p group 
2 
 

i/p group 2 
 

1 i/p group 
1 

i/p group 
2 

i/p group 
3 

i/p group 
4 

i/p group 
3 
 

i/p group 
3 
 

i/p group 4 
 

i/p group 4 
 

2 Blanked Blanked Blanked Blanked i/p group 
1 
 

i/p group 
1 
 

i/p group2 
 

i/p group 2 
 

3 Blanked Blanked Blanked Blanked i/p group 
3 

i/p group 
3 

i/p group 4  i/p group 4 
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4 Not used 
5 Not used 
6 Not used 
7 Not used 
8 Not used 
9 Not used 
A Not used 
B Not used 
C Not used 
D Not used 
E Not used 
F Not used 
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   460T Optical transmitter                                                                                               Optical signal carrying 
SDI and embedded 
audio 

460R Optical receiver  

0-4  1       2     3      4 

Input SDI embedded 
groups 1-4 

AES audio input.  
AES 1,2,3,4 

5 

6 

7      1&2        3&4 

 1       2     3      4 

 1       2     3      4 

 1       2     3      4 

0 

1 

3 

1 2 3 4 

1 2 

1 2 3 4 

3 4 

1 2 

4 

2 

3 

= group   
blanked 

Embedded groups 

AES                                         
audio out 

SDI in 

AES in 

SDI out 

AES out 
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