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 In the analogue television age we learned, that for 
leading the video signal to the inputs of more than one 
instruments, a video distributor is needed and the 
connections have to be made with coaxial cables in 
75Ω system. In the digital television engineering, when 
using the unambiguously spreading ASI (Asynchro-
nous Serial Interface) transmission, the method to be 
applied is similar. 
 For switching the video signal, simple mechanical 
switches cannot be used, since the 75 Ω wave 
impedance has to be assured in each directions, and 
the separation of the switch has to be greater than 60 
dB. In the digital engineering, when switching the 
transport stream, the same issues are faced, but the 
limiting frequency is 850 MHz here, instead of the 5 
MHz video limit. 
 When compiling the digital program packets, for 
making the necessary connections between the signal 
sources and remultiplexers, there is a need for 
distributors and selectors (switches). In the following 
article these components will be handled. 
 

1. What about ASI should be know for the topic 
 ASI is a serial data transmission system, where the 
data stream is led via 75 Ω coaxial cable. The clock 
frequency of the data stream is accurately 270 MHz. 
The number of “1” and “0” bits which can take place 
next to each other is limited by a special encoding 
technique, therefore transmission of the signal’s dc 
component is not needed. However, the necessary 
values of the low and high limiting frequencies are 
difficult to be defined. For ASI transmission the 
standard only specifies the return loss of the coaxial 
system, which has to be greater than 15 dB between 
0.3 and 1000 MHz. 
 This specification does not belong to those ones 
simple to satisfy, and it needs performing the ASI 
connections by two magnitude orders (!) more 
precisely than it is made in the video field. At 
connections with a few meters length, the operability 
may be maintained even with connectors and cables of 
poorer quality, but when designing ASI connections 
with lengths beyond 10 meters or especially 100 
meters, the highest quality must be assured at any case. 
Even at connections of a few meters between 
instruments, a good frequency response up to at least 
500 MHz has to be assured. The poor quality cheap 
cables are not suitable to this job, even they are 
beautifully coloured. 
 Along the shields of coaxial cables connecting 
instruments in and between signal processing centres, 

studios, labs often arise considerable earth currents. In 
the video engineering, these currents are eliminated by 
using coaxial chokes. In the case of ASI, since here is 
no need for transmitting the dc component, 
transformer coupling can be built at both the output 
and the input. 
 Since the ASI transmission was taken over from the 
computer networking technology to the digital 
television field, the problems of the transformer 
coupling have already solved there. The transformers 
used in computer networks, are equipped with 2 kV 
insulation between the primary and secondary coils, 
and they perform an excellent amplitude response up 
to 1 GHz, therefore they are suitable for being used in 
the digital television field, too. The ASI outputs and 
inputs of the CableWorld products are separated with 
such transformers, thus they can be used even in 
environments full of tough earth currents with high 
hum content. 
 For the ASI outputs and inputs the conventional 75 Ω 
BNC connectors have been adopted. In the 
professional systems with transformer separation, the 
BNC sockets are mounted insulated from the frame. 
The insulation of the coaxial cables and connectors as 
well as the making the earthing at the right point have 
to be handled with great care! 
 Cable television professionals, accustomed to low 
level signals and high signal purity, often misdoubt the 
270 MHz ASI signal and insulated ASI BNC 
connections. It must be admitted they are right. ASI 
cables used to an increasing extent may cause troubles 
to the systems in the next years. In such cases, start 
first with earthing the BNC connectors to the frames. 
However, earthing all ASI BNC connectors cannot be 
proposed either, since by this the high frequency 
components of the ASI signals may mix with the very 
low level antenna signals. For the period when 
analogue and digital devices are used mixed, a 
generally good solution cannot be given. 
 CableWorld’s design engineers having analysed 
these problems, decided right at the beginning to use 
for the CW-4000 digital cable television headend a 
system configuration different from that of the 
analogue system. Partly by these considerations, the 
input devices receiving antenna signals were separated 
and accommodated in an own rack cabinet, the TS 
processing equipment in an other cabinet and the 
output QAM modulators in a third cabinet. 
 These ideas proved to be right, thus the application 
of this new approach can be recommended. 
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 The output amplitude at the ASI output is 
standardized to 800 mVP-P ±10 %, the input sensitivity 
to better than 200 mVP-P. The signals can easily be 
checked with an oscilloscope, but the oscilloscope 
must have a bandwidth of several hundred MHz (!). 
Connections over larger distances (above 10 m) can be 
designed based on these two data. For cable TV 
people, assuring good quality cable with low 
attenuation in this high frequency range will not cause 
too much trouble. 
 
2. Distributing the ASI signal 
 Most of the devices delivering ASI signal are 
equipped with one output. Some professional devices 
have two outputs. The use of loop-through inputs, as 
standard in the video field, is at the beginning only at 
ASI inputs, and such inputs are to be found on very 
few products for the present. 
 Since the ASI connection must be a matched 
coaxial connection, one output can only drive one 
input. In actual practice, in many cases multiple inputs 
need to be driven from one output. The most obvious 
case is the need to lead the output signal of a terrestrial 
or satellite receiver to multiple TS remultiplexers, 
media converters, monitoring dashboards, measuring 
instruments etc. Similar demand of driving multiple 
inputs exists at MPEG encoders and scramblers of 
pay-TV systems. 
 For such demands, distributors are needed, which 
repeat the ASI signal led to their inputs to 2, 3, 4, 5 or 
more outputs. This function is implemented by the ASI 
Distributor to be introduced in the following section. 
 
3. CW-482x ASI DISTRIBUTOR 
 One of CableWorld’s new products, the ASI 
Distributor series is based on an ASI module with 
loop-through input, an other ASI module with double 
output and a unit providing the linkage between them. 
 Using these elements, ASI distributors with 3, 5, 7 
... 17 outputs can be built. The input module with loop-
through input delivers at its ASI output the input signal 
after shaping, at the level according to the standard. 
This module decodes the input signal and leads it as 
parallel TS to the output modules. 
 The ASI module with double output encodes the 
parallel TS to ASI, according to the ASI requirements 
and drives two end stages simultaneously. From the 1 
input to 3 outputs, to 5 outputs and 7 outputs 
distributors more than one can be accommodated in 
one instrument frame. 
 Therefore, to  offer favourable solutions, our product 
range includes a couple of different versions. The 
versions according to type numbers are followings: 

 

 Type 
number Description 

Number of 
distributors 

in one frame 
Number of 

outputs 

1 CW-4821 ASI Distributor 1  3 
2 CW-4822 ASI Distributor 4  3 
3 CW-4823 ASI Distributor 1  5 
4 CW-4824 ASI Distributor 3  5 
5 CW-4825 ASI Distributor 1  7 
6 CW-4826 ASI Distributor 2  7 
7 CW-4827 ASI Distributor 1  17 

 

At orders of higher quantities, also customised 
versions are negotiable. The structure of the ASI 
Distributor is shown in Figure 1. 
 

 
 

Figure 1 
Applying the ASI modules 

in a 1 input to 5 outputs distributor 
 
The ASI input module senses the absence of the signal 
at its input, or the presence of a signal, which cannot be 
processed. With right signal, the related front panel 
LED continuously lights, with wrong or no signal, it 
blinks. The photo of the distributor is shown in Figure 2. 
 
 
 
 
 
 
 
 
 

Figure 2 
Photo of the ASI Distributor
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4. Questions at switching the ASI signal 
 Along with the signal distribution, the need for 
switching, selecting and matrixing the signals is 
coming, too. Such needs mainly emerge at studios and 
program making facilities. There is a great need for 
switching also in monitoring systems and in automatic 
measuring and supervising systems. In cable TV 
headends, such devices make mainly switch-over to 
reserve signal, and timed program switch-overs. Beside 
applications in the television field, the same selectors 
and switches can also be used in computer networks. 
 ASI switching cannot be realised with conventional 
switching elements. Even using very expensive coaxial 
switches is a half-measure, since it does not provide 
signal regeneration and other necessary features. At the 
present stage of technology, this switching is to be 
solved with high-speed programmable logic arrays. 
This technique was used at developing CableWorld’s 
ASI Selector series, which is based on the same 
modules as the ASI Distributor, difference is in the 
linkage and programming only. 
 
5. Introducing the CW-483x ASI Selector 
 The ASI Selector switches to the output the desired 
one from the signals led to its inputs. 
 Similarly to the ASI distributors, CableWorld 
manufactures also the ASI selectors in different 
versions, with different numbers of inputs and outputs. 
 Both the distributors and the selectors are built in 
19” × 1 HU stainless steel instrument frames. The 
supply voltages are delivered by the unit’s switching 
mode power supply; the units are suitable for 
continuous operation. The photo of the selector is 
shown in Fig. 4, the versions according to type 
numbers are listed in the following chart. 
 

 Type 
number Description 

Number of 
selectors in 
one frame 

Number of 
inputs 

1 CW-4831 ASI Selector 1 2 
2 CW-4832 ASI Selector 4 2 
3 CW-4833 ASI Selector 1 3 
4 CW-4834 ASI Selector 2 3 
5 CW-4835 ASI Selector 1 8 

 

 CableWorld’s ASI selectors possess also of 
remarkable unique features. First to mention, the 
inputs are of loop-through type: the input signals are 
formed and regenerated thus they can be led to further 
units. This feature permits building ASI matrixes and 
other special arrangements from ASI Selectors. As an 
application example, Fig. 3 shows a matrix with 8 
inputs and 4 outputs, that is an 8 × 4 ASI matrix, 
which permits making connection between any of its 
inputs and outputs. 

 
 

Figure 3 
Building an 8 × 4 ASI matrix with CW-4835 units 

 
This matrix can be built with the use of 4 CW-4835 
ASI Selectors. An 8 × 8 matrix can be implemented by 
duplicating this 8 × 4 arrangements. Smaller, e.g. 2 × 2 
or 3 × 2 matrixes can be created even within one 
instrument frame. Matrixes are demanded mainly in 
the program-making field. 
 As a special application, it should be mentioned the 
use of an 8-input selector inserted in front of a test 
equipment. Here, utilizing the loop-through feature of 
the inputs, the signals can be looped through the 8 
inputs, thus by using the selector, any of the 8 signals 
can be tested without disturbing the system. 
Such solution will be used also in one version of our 
Transport Stream Analyzer, which comes to the 
market soon. 
 As a second remarkable feature, the doubled 
outputs should be mentioned: each selector has two 
equivalent outputs; thus further distributors are rarely 
needed. 
 The switching occurs, after conversing the TS, at 
parallel TS level by digital circuitries, therefore no 
cross-talk arises. The number of switching cycles of 
the switching point ICs is not limited. The CW-483x 
ASI Selector has been designed to be controlled 
mainly from PC via the CW-Bus (RS-232, RS-485). 
The PC is connected to the ASI Selector through the 
CW-4051 PC to CW-BUS INTERFACE. The interface 
performs both matching the signal levels and the 
separation between the PC and the selector unit by 
optical coupling. Connection between the PC and the 
ASI Selectors and the structure of the CW-Bus is 
shown in Figure 4. The interface itself can control 
through the bus up to 30 devices; for controlling more 
than 30 units, the CW-4052 CW-BUS EXTENDER 
BOX is to be used. 
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Figure 4 
Connection of the PC and the ASI Selectors 

The control software (SW-483x) can be downloaded 
from our web site (www.cableworld.hu) free of charge. 
When running the software in multiple copies 
simultaneously, multiple ASI Selectors, even of 
different types can be controlled. All settings are 
stored in both the software and the selectors thus the 
PC control is not needed for the continuous operation. 
 For those who want to integrate the ASI units into 
their systems, we give support in designing their own 
control software, free of charge. The detailed 
description of the CW-Bus is available for 
downloading at our web site, too. 
In simple systems, switching can be actuated also from 
the front panel, but expectedly the manual mode will 
be used in few cases only. On the front panel, two 
SELECT buttons are located. The GROUP button 
serves the selection of the desired selector group; the 
INPUT button serves the selection of the desired input 
within the group. The LEDs belonging to the selected 
group light dimly, and the LED of the selected input 
lights brightly, or with wrong or no signal blinks. 
Both buttons have “zero” position; in this position of 
the GROUP selector the input setting cannot be 
changed, and with zero position of the INPUT selector, 
no signal is outputted. The appearance of the selector 
is shown in Figure 5. 

 

Figure 5 
Front and rear view of the ASI Selector 

6. Technical data 
 The ASI Distributor and the ASI Selector series are 
built of the same modules, thus their technical data are 
similar. For the different versions following data apply. 
 

Technical data: 
 

Input signal DVB standard ASI TS 
Output signal DVB standard ASI TS 
 

Input data 
ASI input (ISO/IEC13818-1, TM1449 Rev.1.) 
 Input data rate 270 MBaud 
 Minimum input amplitude 140 mVp-p 
 Input impedance 75 Ω 
 

ASI loop-through output (ISO/IEC13818-1, TM1449 Rev.1.) 
 Output data rate 270 MBaud 
 Output amplitude typically 800 mVp-p 
 Nominal output impedance 75 Ω 
 

Output data 
ASI output (ISO/IEC13818-1, TM1449 Rev.1.) 
 Output data rate 270 MBaud 
 Output amplitude typically 800 mVp-p 
 Nominal output impedance 75 Ω 
 

CW-Bus connection 
The ASI Selector can be connected to and controlled 
through the RS-485 level CW-Bus. 
 

Types of the connectors 
ASI inputs and outputs insulated BNC socket 
  (separated by transformer) 
CW-Bus RJ-12 
  (6-pole telephony socket) 
 

General data 
Service period continuous 
Mains voltage 230 V +10 ... -15 % 
Power consumption approx. 25 VA 
Physical dimensions 19” × 1 HU 
 Width 486 mm 
 Height 43.6 mm 
 Depth 473 mm 
 
7. Further plans 
 Two years ago CableWorld Ltd. started developing 
the devices for processing the transport stream. The 
products having been introduced so far are partial 
results of this development process. The ASI input and 
output modules are at the same time also subunits of 
the TS remultiplexer under development. The versions 
of the ASI selector without output unit will be used in 
the Transport Stream Analyzer, just to mention the 
most important applications only. These solutions 
ensure our partners that the CableWorld devices and 
systems fit together, and also fit other manufacturers 
products: the compatibility is total. 
 

Miklós Tóth, József Zigó 

 
 
 


