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1. Introduction 
 

 The advance of applied technology required 
CableWorld Ltd. to develop beside the 115 kbit/s CW-
Bus a much faster bus system for operating the new 
products. This bus system of max. 100 Mbit/s data rate 
is referred as CW-Net. 
 CW-Net is an open bus system permitting the user 
to integrate it into their systems and build optimised 
solutions by its use. The CW-Net performs both device 
control, loading data and continuous transmission of 
the transport stream. 
CW-Net permits the transport stream to be 
• transmitted through smaller or larger data 

transmission networks, and converted from ASI to 
IP based networks and back, 

• entered into computers for being displayed, 
analysed and modified, then sent back, 

• used for providing radio and television services 
based on IP, 

• entered into measuring systems etc. 
 

2. Fundamentals 
 

 The physical layer of CW-Net is the 100 MBit/s 
Ethernet network, which performs the data traffic 
under UDP/IP protocol. CableWorld’s devices work in 
the highest speed „Full Duplex” mode. Building the 
network and connecting the devices is made using the 
standard elements used in computer networks, no 
special elements or cables are required. All these 
elements are available in our store or from other 
source. 
 For our customers less experienced in building 
computer networks the most important information is 
summarized below: 
 

2.1. For connecting the devices UTP (Unshielded 
Twisted Pair) or STP (Shielded Twisted Pair) cables of 
at least category 5 have to be used. The connections 
are made with RJ45 8-pin telephony connectors. Their 
pin allocation and wiring are shown in Table 1 and 
Figure 1. 
2.2. Two devices are connected with crossover cable 
in order to connect the transmitter of one device to the 
receiver of the other and reversed. Wiring of the 
crossover cable is shown in Figure 1. 

 

 Sign Wire insulation colour 
1. TXD+ Orange - white striped 
2. TXD- Orange 
3. RXD+ Green - white striped 
4. BI D3+  Blue 
5. BI D3- Blue - white striped 
6. RXD- Green 
7. BI D4+  Brown - white striped 
8. BI D4- Brown 

Table 1 
Standard wiring of the RJ45 connector 

Figure 1 
Pin and colour allocation for the RJ45 connector, 

and wiring of the crossover cable 
 

2.3. Today’s advanced devices are able to 
automatically recognize the inputs and outputs. 
Devices marked with “Auto-negotiation” feature are 
capable of this and they make automatic cross-
switching of the inputs and outputs if necessary. 
Earlier models use manual switch. 
2.4. Devices can be connected with each other through 
a special switching device only, which can be a Hub, 
Switch, Router or GateWay. For beginner users 
application of switches is recommended; experienced 
users can apply any of them. Note: between switch and 
device straight cable (not crossover) has to be used! 
2.5. The simple mini switches designed for home use 
are suitable for transmitting simpler instructions, but 
not suitable for errorless transmission of the high-
speed transport stream! For transmitting the transport 
stream, high quality industrial switch is needed, and 
the more complex system is to be built, the more 
professional switch is required. 
2.6. Computers can have been equipped with Ethernet 
network connection thus directly be connected to the 
system, or can be equipped with network card 
afterwards for getting ready to that. Most of such cards 
are available in 10/100 Mbit/s versions; the 10 Mbit/s 
versions are not suitable for this job. The Gigabit 
Ethernet (1000 Mbit/s) cards are especially suitable if 
they have 100 Mbit/s operation mode. 

CW-Net 
CableWorld Ltd’s High-Speed Data Transmission and Device Control System 



 
 

 

Transmitting the transport stream under IP h í r e k

3

 
2.7. The computer can be operated in automatic data 
rate recognizing mode, but most secure operation is 
setting the „100 Mbit/s Full Duplex” mode. The 
CableWorld devices can establish connection and 
receive simpler instructions even in 10 Mbit/s mode, 
but the continuous transmission of the transport stream 
is not possible at this data rate, even for theoretical 
reasons. In 10 Mbit/s mode the behaviour of the 
CableWorld devices is not specified therefore evade 
using this mode. 
2.8. Next to the RJ45 network connector generally one 
or more LEDs are placed. The LEDs on the 
CableWorld devices give following signalisations: 
• The green LED lights: „Link” – the device has 

established connection with the connected device. 
• The yellow LED lights: The device along with the 

connected device has gone to 100 Mbit/s mode. 
• The yellow LED flashes: Data traffic exists, the 

device transmits or receives data. 
With correct operation the green LED continuously 
lights, the yellow LED continuously lights or flashes. 
The CableWorld devices go automatically to 100 
Mbit/s-os data rate if the connected device (computer, 
switch etc.) is capable of working at this speed. 
2.9. In the CW-Net system controlling the devices and 
transmitting the transport stream are made under 
UDP/IP protocol. We recommend using following IP 
address system for the devices: 
• IP identifier of the CW-Net network: 

 10 . 123 . 13 . 0 
• IP identifier of the controlling computers and 

devices receiving and analysing the TS: 
 above 10 . 123 . 13 . 200 

• IP identifier of devices sending and transforming 
the TS-t and auxiliary devices: 
 10 . 123 . 13 . 100 - 199 

Handling of the CW-Net network and setting the IP 
addresses of the devices can be made with the CW-Net 
Principal software, which is free available from the 
www.cableworld.hu web site. This software permits free 
programming of the fourth part of the IP address. 
Professional users using the instruction set described later 
can program the whole IP address, users less experienced 
in this field are advised not to make use of this 
possibility. A simple application example and address 
allocation is shown in Figure 2. 
 Note: Two devices with identical addresses must 
not be connected to the network! 
 CableWorld ships its network-ready products (TS 
Analyzer, TS Remultiplexer, ASI-Ethernet Converter 
etc.) with the IP address set to 10.123.13.101. At 
connecting more than one of these devices to the CW-
Net, in first step the IP address must be set. 

Figure 2 
Allocation of the IP addresses and interconnection of the 

devices in a CW-Net network of lower complexity 
 
2.10. After interconnecting the devices and starting 
the data traffic, the handling software of the computer 
network and the switch make mapping of the system 
and memorize the IP addresses of the devices. 
Therefore when making changes in the cabling, 
incorrect operation may occur. For avoiding this, after 
making any change in the cabling re-start the whole 
system. 
 
2.11. CW-Net Principal 
 The CW-Net Principal is the supervising and 
programming software for the 100 Mbit/s data 
transmission and device control system. Using it 
permits finding all devices connected to the network 
and querying their IP addresses, type numbers, serial 
numbers and some internal parameters. 
 CW-Net Principal is indispensable at taking in 
operation the network and the devices. The devices 
shipped by the manufacturer are set to the same IP 
address, therefore as the first step of taking in 
operation is setting different IP addresses to all of 
them. The software permits changing the IP addresses 
of the devices and they can be listed along with 
individual remarks associated with the devices. All 
setting and remarks are saved in file thus, at a later 
modification or reconstruction the earlier state can 
easily be retrieved. 
 The CW-Net Principal supervising and 
controlling software is available in the 
www.cableworld.hu web site; its use is free. The 
software installs in the C:\Program file\CableWorld 
library, and can easily be removed anytime; it does not 
create permanent registrations in the computer. The 
software runs under Win 98SE or later versions. 
However, from 2005 on we will test the new pieces of 
software in Windows XP Professional environment 
only and we suggest our customer to use this version. 
Your reflections and remarks connected with the 
software are welcomed at 

cableworld@cableworld.hu 
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3. Structure of the CW-Net instructions 
 CW-Net uses an instruction set including few and 
easy-to-understand instructions. The data contents of the 
instructions are high and the included control commands 
can be widely used for controlling devices and 
transmitting large quantities of data between devices. 
CW-Net works in an Ethernet network of at least 100 
Mbit/s and it uses the well-known and widely used 
UDP/IP protocol. 
3.1. Structure of the header 
 The data packets of the CW-Net start with the 
standard 8-byte preamble. The first 6 bytes of the 14-
byte Ethernet header carry the address of the device to 
receive, the next 6 bytes carry the address of the sender 
device. The CableWorld devices use individual 
addresses with following structure: 
• 1st byte: „B” character (h42 - dec66) 
• 2nd byte: „W” character  (h57 - dec87) 
• 3rd byte: First byte of the IP address 
• 4th byte: Second byte of the IP address 
• 5th byte: Third byte of the IP address 
• 6th byte: Forth byte of the IP address 
The 13th and 14th bytes, depending on the type of 
answer take following values: 
• with ARP answer h 08 06 
• with CW-Net answer  h 08 00 
 The length of the IP header is 20 bytes; its structure 
is given in the rules of the IP. 
 The structure of the UDP header is as described in 
RFC 768, its length is 8 bytes. The software of 
CableWorld’s CW-Net network uses port 56 789 for 
communication. (For professional applications the 
number of the port can be programmed, too.) 
 

3.2. Structure of the data content 
 The CW-Net commands and answers will be built 
in the bytes of the data content. The length of the data 
content following the UDP header depends on the type 
of the commands and answers, as follows: 
• Length of short commands: 18 or 25 bytes. 
• Length of short answers: 25 bytes. 
• Length of data loading commands: 18 + 0 ... 1024 

bytes. 
• Length of the TS data packet 1460 bytes. 
• In IP TV format the data packet consists of 1316 

bytes. 
The Ethernet packets are closed with a 4 byte CRC. The 
CableWorld devices send an answer to the ARP query of 
Ethernet networks, however this does not belong to the 
instruction set that is described in the next chapter. 

4. CW-Net instruction set 
4.1. Send ACK short query command 
 Using it the main data of the device connected to 
the CW-Net can be queried. 

 

Send ACK – outgoing command 
Byte Meaning of the data content 
1. - 6. „CW-Net” characters (message identifier) 

7. Instruction code = h 00 
8. Instruction address (set the address reg.) 

h00-General query (IP address, type etc.) 
h01-Query of the NCO frequency 
h02-Query of the TS destination (MAC, IP, 
Port) 
h03-Query of the states of the Out/In ports 
 

9. Not processed 
10.-18. Not processed 

 

Send ACK – incoming answer 
Byte Meaning of the data content 
1. - 6. „CW-Net” characters (identifier) 

7. h00 – Reserve 
h01 – Answer to the Send ACK (gen.) 
h02 – The internal module sends ACK (OK)
h03 – Reserve 
h04 – Answer to the Send TS instructions 
h05 – Answer to the Set Outputs instructions 
h06 – Answer to the Replace instructions 
h07 – Answer to the Set Frequency instructions 
 
 

8. State of the address register (h00 empty) 
9. Output 1 – Byte of output 1 (query) 

10. Output 2 – Byte of output 2 (query) 
11. Input 1 – Byte of input 1 
12. Input 2 – Byte of input 2 
13. 1st byte of the device’s IP address 
14. 2nd byte of the device’s IP address 
15. 3rd byte of the device’s IP address 
16. 4th byte of the device’s IP address 
17. Upper byte of the type number 
18. Lower byte of the type number 
19. Upper byte of the serial number 
20. Lower byte of the serial number 
21. Clock control (for querying)+ARP R. Time 
22. MAC mode (h00-manual, hFF-auto) 
23. Options (1=IP TV) 
24. CW-Net Controller Version Number (MSB) 
25. CW-Net Controller Version Number (LSB) 

 

The device observes the first 6 bytes of the command 
(„CW-Net”) and the command will only be processed 
if they correctly arrive. Input 1 and Input 2 bytes give 
information of the actual states of the wires connected 
to the internal connections of the device. The 
instruction code carries the information as given in the 
table. The role of the address register and the clock 
control will be described later. 
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4.2. Send TS  start sending TS 
 Do not Send TS stop sending TS 
 Using this instruction sending of the continuous TS 
embedded in Ethernet packets can be started and 
stopped. On the „Always Send TS” instruction, after 
Reset, the device sends the TS continuously without 
any command. E.g. the ASI to IP converters starts in 
this way after switch on. 

Send TS – output command  
Do not Send TS - output command 

 

Byte Meaning of the data content 
1. - 6. CW-Net” characters (identifier) 

7. Instruction code = h 01 - Do not send TS 
Instruction code = h 02 - Send TS 
Instruction code = h 03 - Always send TS 

8. Upper 4 bytes of the instruction address: 
(format) 
h 0x - CW-Net format (7×204+32) 
h 1x - IP TV format (7×188 sync) 
h 2x - Transparent (7×188 sync) 
h 3x - Transparent (7×204 sync) 
Lower 4 bytes of the instruction address: 
(addressing mode) 
h x0 - Send TS for me 
h x1 - Send TS to broadcast 
h x2 - Send TS to IP 
h x3 - Send TS to MAC (multicast) 

9. Using Netmask and Dafault Gateway 
h 00 – Sending within the network 
h E5 – Sending TS through Gateway 

 h 00 hE5 Multicast 
10. None NetMask1 None 
11. None NetMask2 None 
12. None NetMask3 MAC1 
13. None NetMask4 MAC2 
14. None Gateway IP1 MAC3 
15. None Gateway IP2 MAC4 
16. None Gateway IP3 MAC5 
17. None Gateway IP4 MAC6 
18. IP1 – 1st byte of the IP address to send TS to 
19. IP2 – 2nd byte of the IP address to send TS to 
20. IP3 – 3rd byte of the IP address to send TS to 
21. IP4 – 4th byte of the IP address to send TS to 
22. Port1 – MSB of the port address to send TS to 
23. Port2 – LSB of the port address to send TS to 
24. Reserve 
25. Reserve 

 

 On the „Send TS” instruction, sending packets 
with TS starts after the general ACK answer. Sending 
TS can be requested for us, that is for the machine 
having sent out the command, to broadcast address 
(MAC=FFFFFFFFFFFF, IP=255.255.255.255) and to 
an address specified in the instruction. TS can be sent 
to IP address as follows: 

Send TS – incoming answer after ACK 
Do not Send TS – only ACK answer arrives 

Byte Meaning of the data content 
1. - 

1428. 
TS data 
(in continuously repeated packets) 

1429. h 00 - h10 alternating (internal control 
data) 

1430. PCR (LSB) (fck=25 MHz) 
1431. PCR 
1432. PCR 
1433. PCR (MSB) 
1434. h 00 - empty 
1435. h 00 - empty 
1436. Continuity Counter 

1437.- 
1440. 

IP1, IP2, IP3, IP4 
(IP address of the sender) 

1441.- 2. Type 
1443.- 4. Serial Number 

1445. h00 
1446. Options 

1447.- 
1454. 

h 00 (reserve) 

1455.- 
1460. 

„CW-Net” characters (identifier) 

 

1. Sending TS to an IP address within the network. 
The device sends out ARP messages to query the 
relevant MAC address belonging to the given IP address. 
2. Sending TS through Default Gateway. The device 
sends the ARP messages to the IP address of the 
Default Gateway. 
3. At multicast addressing the device sends the TS 
unconditionally to the given IP and MAC address. The 
device does not examine the address range. 
Sending of the TS occurs always to the port specified 
in the instruction. 
 In CW-Net format the length of the embedded TS 
packets is 7×204=1428 bytes, which is closed with a 
32-byte auxiliary data set. The 4 bytes of the PCR 
(MSB - LSB) carry the actual value of the counter 
connected to the 25 MHz quartz oscillator of the 
converter unit. 
 The value of the byte of the continuity counter 
increases by one in each packet. Using it, the 
continuity of the data stream can be followed up, and 
any loss of data packets can be indicated. 
 The data packet is closed with the „CW-Net” 
characters. The receiver units use these 6 bytes for 
identifying the packet. 
 In IP TV format the length of the data packet is 
7×188 = 1316 bytes; the packet starts with the sync 
byte. The device removes the null packets and the 
bytes above the 188 bytes. 
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4.3. Enable On Start signal for the data transmission 
 Enable Off Stop signal for the data transmission 
 With this instructions special internal controls can 
be performed through the internal 3-wire bus of the 
device. The instruction drives directly the „enable” 
wire of the 3-wire bus. Both commands will be 
acknowledged with the ACK sent out by the addressed 
piece of hardware. 

Enable On - enable wire = 1 level 
Enable Off - enable wire = 0 level 

Byte Meaning of the data content 
1. - 6. CW-Net” characters (identifier) 

7. Instruction code = h 04 - enable off 
Instruction code = h 05 - enable on 

8. Address of the module to be instructed  
(h01-h0F) 

9. Not processed 
10. Not processed 
11. Not processed 
12. Not processed 
13. Not processed 
14. Not processed 
15. Not processed 
16. Not processed 
17. Not processed 
18. Not processed 

 

 On the „Enable ON” and „Enable Off” 
commands, the ACK will only be sent out after the 
internal modules have give out their signals of having 
finished clearing their memory (e.g. flash memory) or 
processed the received amount of data. 
These ACK answers use the instruction code h02. 
4.4. Replace IP Setting the IP address 
 With this instruction the IP address of the device 
can be changed that is set to a new value. The answer 
will be an ACK with the new IP address. The devices 
are prepared for rewriting the whole address, however 
the software for simpler applications only permits 
rewriting the 4th byte of the IP address. 
 In professional applications, a forgotten IP 
address can be retrieved with a broadcasted „Send 
ACK” instruction. 
At this instruction for safety purposes the last 3 
characters („@CW”) will be checked up, too. 
4.5. Replace Type 
 With this instruction the manufacturer sets the 
type number and serial number of the device. The 
answer will be an ACK signal with the actual data. 
 This instruction should only be applied by those being 
aware of its consequences and want to assign an own type 
number to their CableWorld device. For our customers, the 
type number range above 50000 is reserved. At this 
instruction for safety purposes the last 3 characters 
(„TCW”) will be checked up, too. 

 
 

Replace IP – output command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifier) 

7. Instruction code = h F0 - Replace IP 
8. Instruction address = h 00 (set address register) 
9. Not processed 

10. Not processed 
11. Not processed 
12. 1st byte of the new IP address 
13. 2nd byte of the new IP address 
14. 3rd byte of the new IP address 
15. 4th byte of the new IP address 
16. „@” character (protection h40 - dec64) 
17. „C”  character (protection h43 - dec67) 
18. „W” character (protection h57 - dec87) 

 

Replace Type – output command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifier) 

7. Instruction code = h F2 - Replace Type 
8. Instruction address = h 00 (address register) 
9. Not processed 

10. Not processed 
11. Not processed 
12. Upper byte of the type number 
13. Lower byte of the type number 
14. Upper byte of the serial number 
15. Upper byte of the serial number 
16. „T”  character (protection h54 - dec84) 
17. „C”  character (protection h43 - dec67) 
18. „W” character (protection h57 - dec87) 

 
4.6. Reset General reset instruction 
 Using this instruction all internal circuitries 
receive reset, thus all modules of the device also the 
Ethernet converter module will be restarted. On the 
instruction the connection will broken for a short time. 
No ACK will be given out. 
 

Reset - output command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifier) 

7. Instruction code = h FF - Reset 
8. Instruction address = h 00 (set address register) 
9. Not processed 

10. - 
15. 

Not processed 

16. „R”  character (protection h52 - dec82) 
17. „C”  character (protection h43 - dec67) 
18. „W” character (protection h57 - dec87) 

 

At this instruction for safety purposes the last 3 
characters („RCW”) will be checked up, too. 
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4.7. Load Data Instruction for loading data 
 Using this instruction, the memories of the 
device’s modules can be uploaded. After the upload 
has been finished an ACK signal is given out with an 
acknowledgement embedded in the code. In case of 
error also the error code can be read out of the ACK. 
Addressing of the memories starts always with 00 ... 
00 and the process is started with the Enable signal. 
 

Load Data - output command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifier) 

7. Instruction code 
h 08 - Load Data (after Enable On only) 
h 18 - Single Load Data (from v1.48 on) 

8. Instruction address = place of the data in the 
device (h01-h0F) 

9. Not processed 
10. Not processed 
11. Not processed 
12. Not processed 
13. Not processed 
14. Not processed 
15. Not processed 
16. Not processed 
17. Not processed 
18. Not processed 

19. - 
1042. 

1024 bytes data (it can also be less) 

 
 Read Data 
 By using this instruction a quite large number of 
data can be read out. The quantity of the read out data 
is always 1024 bytes. 
 

Read Data - output command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifier) 

7. Instruction code 
h 09 - Read Data 

8. Instruction address = place of the data in the 
device (h01 - h0F) 

9. Not processed 
10.-18. Not processed 

 

Data – response to the Read Data command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifier) 

7. Instruction code 
h 09 - Read Data  

8. Instruction address = place of the data in the 
device (h01 - h0F) 

9. - 
1032. 

1024 bytes of data (if a module is connected 
to the line, the first byte is h45, the second 
byte is the device code) 

4.8. Set Outputs 
 This command permits the bytes of both output 
ports and the clock signals of the output and input 
ports to be written. 
 

Set Outputs - output command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifier) 

7. Instruction code = h 11 - Set Outputs 
8. Mode 

xxxxx000 Simple writing 
xxxxx001 Writing with ANDs by bits 
xxxxx010 Writing with ORs by bits 
xxxxx011 Writing with XORs by bits 
xxxxx100 Pulse on the In1 clock line 
xxxxx101 Pulse on the In2 clock line 
xxxxx110 Pulse on the In1 and In2 clock 
lines 
0xxxxxxx Don’t save 
1xxxxxxx Save 

9. Output 1 – writing the output port 
10. Output 2 – writing the output port 
11. Clock control – for the output and input 

ports 
d0 – Out1 Clock 
d1 – Out2 Clock 
d2 – In1 Clock 
d3 – In2 Clock 

12. - 
18. 

Not processed 

 

4.9. Set Frequency 
 Using this command the frequency of the 
module’s digital synthesizer can be set between 2 Hz 
and 12.5 MHz, in 1 Hz steps. 
 
 

Set Frequency - output command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifier) 

7. Instruction code = h 12 - Set Frequency 
8. Instruction address = place of the data in the 

device 
9. Not processed 

10. Not processed 
11. TS Output Format 

d0=0 Null packet remover ON (d0=1 –OFF)
d1=0 Null packet inserter ON (d1=1 –OFF) 

12. TA –MSB 
13. TA 
14. TA – LSB 
15. TB –MSB 
16. TB 
17. TB – LSB 
18. A – MSB 
19. A 
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20. A  
21. A - LSB 
22. B - MSB 
23. B 
24. B 
25. B - LSB 
26. E - MSB 
27. E 
28. E - LSB 

 

Formulas to calculate the data for setting the frequency: 
 

Osc:=100000000;  //quartz reference 
if (osc mod f)=0 then 
begin 
   Ta := osc div f;    
   Tb := 1;  A := 1;  B := 0;  E := 1; 
end else begin 
   Tb:=Osc div f; 
   Ta:=Tb+1;  A:=Osc-Tb*f;  B:=Ta*f - Osc; 
   if A<B then 
              begin 
                     E:=B;    B:=A;     A:=E; 
                     E:=Tb;  Tb:=Ta;  Ta:=E; 
              end; 
   Lnko := A;   Temp := B; 
   while (Lnko <> Temp) do if Lnko>Temp  
             then   Lnko := Lnko - Temp 
             else   Temp := Temp - Lnko; 
   A:=A div Lnko; 
   B:=B div Lnko; 
   E:=(A+(B div 2)) div B; 
end; 
if Ta>0 then Ta := Ta - 1; 
if Tb>0 then Tb := Tb - 1; 
The synthesizer uses the Ethernet module’s 25 MHz clock 
signal as reference, thus its frequency accuracy is in the 
order of 1×10 -4. The frequency of the NCO can be queried 
with an ACK request sent to the h01 instruction address. 
During reception, the transport stream embedded in the 
Ethernet packets will be written in a memory then on 
the Set Frequency command it will be read out with a 
defined clock frequency. 
 

4.10. Receive TS 
 The CableWorld network module is prepared also 
for receiving the transport stream. It receives the 
transport stream packets, which are addressed to it or 
which arrive with broadcasting and outputs them at its 
TS output with the preset clock signal. The frequency 
of the clock signal must always be higher than that of 
the effective TS. The output data signal of the network 
module is not continuous; therefore it can only be 
further processed with TS remultiplexer or similar 
intelligent device. 
 The transport stream has to be sent in the format 
described in section 4.2. Identification of the transport 

stream occurs using the „CW-Net” characters placed at 
the end of the 1460 byte data packet. With missing 
identification characters no signal processing occurs. 
 From version v1.45 on, the Ethernet Controller 
module automatically detects and processes the 7×188 
byte IP TV format. 
 From version 1.40 on, the module removes the 
null packets and re-implants them to make the data 
stream even. If evenness of the data stream is 
requirement, set the highest possible frequency value. 
 
5. Auxiliary facilities 
 In the course of testing the CW-Net module and 
designing new applications for it, further and further new 
demands have been raised, which required the module to 
be further developed. The further developing resulted in 
new facilities, which are interesting for those only, who 
wants to integrate the CableWorld devices in their 
systems and design own software for their control. 
 

5.1. Handling the IP4 header 
 The 1.10 version is able to handle all versions of 
the IP4 header. 
 

5.2. Handling the PING instructions 
 The 1.10 version receives the ICMP Ping Request 
packets and gives an ICMP Ping Replay to them, if the 
data content is within the 0 ... 128 bytes range. 
Reaction time is 1 ... 3 ms depending on the length of 
the data. By handling the Ping instructions, the 
CableWorld devices beyond the CW-Net Principal 
software also react to the wide spread used Ping 
instructions; their presence can be indicated. 
 

5.3. Extending the „Send TS to” instruction 
 In the 1.10 version handling of the „Send TS to” 
instruction has been considerably extended. In this 
new version the module sends ARP instructions for 
finding the given IP address. Repetition time of the 
ARP instructions is approx. 4 ARP/sec, and they are 
given out as long as they will be answered. In case of 
answer the data packets with the TS will be sent to the 
MAC address included in the answer and to the assigned 
IP address. This instruction can also be used along with 
the „Always Send TS” mode setting. Doing this, after 
switching on, the operation starts with sending out the 
ARP messages and establishing connection. 
 From version 1.45 on, the Ethernet Controller 
module is suitable also for multicast addressing. 
 In version 1.46 the earlier used device MAC address 
has been changed from „C+W+IP1+IP2+IP3+IP4 to 
„B+W+IP1+IP2+IP3+IP4. 
 From version 1.47 on, at sending TS to an IP 
address outside the network the ARP will be sent to 
the IP address of the Default Gateway.
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5.4. Replace MAC 
 The Ethernet Controller module from version 1.50 
on permits programming the MAC address as follows: 
 

Replace MAC – output command 
Byte Meaning of the data content 
1. - 6. “CW-Net” characters (identifiers) 

7. Instruction code = h F1 - Replace MAC 
8. Instruction address = h 00 (address register 

setting) 
9. MAC Mode (h00-manual, hFF-auto) 

10. MAC 1 
11. MAC 2 
12. MAC 3 
13. MAC 4 
14. MAC 5 
15. MAC 6 
16. “M” character (protection h4D – dec77) 
17. “C” character (protection h43 - dec67) 
18. “W” character (protection h57 - dec87) 

 

5.5. IP to ASI conversion modes 
 The Ethernet Controller module from version 1.51 
on has been extended with transparent TS transmission 
mode. If the module is loaded with the IP TV software 
option, the module is capable of sending TS in 
following formats: 
• CW-Net format – 7×204+32 without byte test 
• IP TV format – 7×188 bytes, with removing the 

null packets, with removing the 16 bytes and 
searching the sync byte. 

• Transparent 7×188 – null packet removing 
switched off 

• Transparent 7×204 – null packet removing 
switched off 

Setting the modes is made in the „Send TS” instruction. 
 Controlling the receiver of the Ethernet Controller 
module for transparent reception is made in the b11 
byte of the Set Frequency instruction. For maintaining 
compatibility with the earlier versions, the bites of b11 
have following functions: 
d0=0 Null packet remover On 
d0=1 Null packet remover Off 
d1=0 Null packet inserter On 
d1=1 Null packet inserter Off 
 These settings can be re-read in the „Read 
Frequency” version of the „Send ACK” instruction. The 
variable “E” in the frequency data at the end of the 25-
byte answer does not include frequency data, thus now at 
re-reading it represents following new meaning: 
E(MSB) - Output Format (the above b11 byte) 
E(CSB) - Option (can be inquired also with other 

instruction) 
E(LSB) - Reversed 

Note: Controlling the PCR corrector in the CW-4842 
and the ASI format in the CW-4843 occurs by the d7 
bit of the Output2 parallel output. 
 
5.6. Querying the NCO and MAC data 
 Generally, when querying, the data will be got 
back in the order used at writing in. At querying the 
NCO the data start in byte 8 of the answer. The 
frequency of the NCO can be calculated back as 
follows: 
Tb:=Tb+1; 
Ta:=Ta+1; 
if B=0 then  
begin 
  Freq:=100000000000000 div Ta; 
  Freq:=Freq div 125000; 
end else begin 
  szorzo:=A+B; 
  Freq:=6400000000*szorzo; 
  szorzo:=A*Ta; 
  oszto:=B*Tb+szorzo; 
  Freq:=Freq div oszto; 
  Freq:=Freq div 8; 
end; 
where A, B, Ta and Tb are integer, Freq, szorzo and 
oszto are int64 type variables. NCO (Hz) = Freq div 8. 
 

5.7. ARP Repetition Time 
 When using receivers built of the Ethernet 
Controller, the switches of the network in many cases 
switch to broadcast mode, because they do not receive 
message from the receiver for a long period of time. In 
order to avoid this effect, the Ethernet Controller from 
its 1.52 version on allows sending out automatic ARP 
messages. The repetition time of these messages can be 
set with the ‘Set ARP Repetition Time’ instruction. 
This instruction needs two items of data: 
Byte 7 Instruction code h13 
Byte 9 Repetition Time (h00 ... h0F)×16 sec 
With h00 this facility can be switched off. Entering 
these data will be answered with h06 and the data will 
automatically be stored. At querying, this data will be 
got back in the upper 4 bits of byte 21 of the ACK 
answer. 
 
5.8. Single Load Data instruction 
 From version 1.48 on of the Ethernet Controller 
the Load Data instruction can be used in two variants. 
With value h08 of the instruction code the Enable On 
instruction needs to be given out by the user, with h18 
code the Enable On writing code (hAB6E) will 
automatically be given out before the data packet. 
 


