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1.  DESCRIPTION 
This document describes the basic procedure to open the TCP end points of the S1S60000 and to send and 
receive data to/from the TCP end points.  
When the TCP end point of the S1S60000 is opened, TCP/IP data transmission is enabled between the 
S1S60000 and network devices. 
 
 
2.  SETUP BEFORE OPENING THE TCP END POINTS 
First, open the SYSTEM communication end point of the S1S60000. For details, see the “S1S60000 
Application Note: No.2 Ping Reply Method.” In this example, use the IP address of 192.168.0.254 to open the 
SYSTEM communication end point. 
 
 
3.  OPENING THE TCP END POINT 
The S1S60000 has four TCP end points: TCP0 to TCP3. In this example, TCP0 (end point number 2) is used 
and the “passive open” mode is selected that the S1S60000 waits for a connection request from a remote 
machine. For detailed commands, status and data transmission between the host CPU and the S1S60000, see the 
“Ping Reply Method”.  
This section describes how to open the TCP end point and check its connection from the host CPU. The 
procedure is as follows. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3.1  TCP End-Point Open Flow 
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3.1  Opening TCP End Point 0 (TCP0) 
The host CPU issues “open” command (0x0120: sequence number 01, end point number 2 = TCP0, and 
command number 0 = Open) to the command port of the S1S60000. 
The S1S60000 returns “write” status (0x0121: sequence number 01, end point number 2 = TCP0, and status 
number 1 = write). Read the “write” status from the Status port. In this example, the TCP end point is opened in 
“passive open” mode, the remote IP address is disabled, the remote port number is disabled, the local port 
number is enabled (49152), and the timeout value is disabled. Create the end-point open parameters in memory 
of the host CPU as follows, and write them into the data port. 
 

Table 3.1  Command Option Parameter Set Values 

BYTE Write value Contents Comment 
0 0x00 
1 0x00 

Fixed value  

2 0x10 Flag Bit 7 (passive open)=0, 
Bit 6 (Remote IP address disabled)=0, 
Bit 5 (Remote port number disabled)=0, 
Bit 4 (Local port number enabled)=1, 
Bit 3 (Reserved) =0, 
Bit 2 (Timeout value disabled)=0, 
Bit 1 (Reserved)=0, 
Bit 0 (Reserved)=0 

3 0x00 Fixed value  
4 0x00 
5 0x00 
6 0x00 
7 0x00 

Remote IP 
address 

Disabled (and omitted). 

8 0x00 
9 0x00 

Remote port 
number 

Disabled (and omitted). 

10 0xc0 
11 0x00 

Local port number 49152(0xc000) 

12 0x00 
13 0x00 

Timeout value Disabled timeout value 0 

14 0x00 
15 0x00 

Fixed value  

 
When the command option parameters are stored in memory, BYTE 0 of Table 3.1 is set to the low-order 
addresses of memory. 
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The write data row for each host CPU type is as follows. 
 

Table 3.2  Data Row for Each Host CPU Type 

Host CPU type Data row 
8-bit connection 
LittleEndian 

0x00,0x00,0x10,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xc0,0x00,0x00,0x00,0x00,0x00

8-bit connection 
BigEndian 

0x00,0x00,0x10,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xc0,0x00,0x00,0x00,0x00,0x00

16-bit connection 
LittleEndian 

0x0000,0x0010,0x0000,0x0000,0x0000,0x00c0,0x0000,0x0000 

16-bit connection 
BigEndian 

0x0000,0x1000,0x0000,0x0000,0x0000,0xc000,0x0000,0x0000 

* Access sequence during 8-bit connection: From low-order ports to high-order ports 
 
When the “ok” status (0x0123: sequence number 01, end point number 2 = TCP0, and status number 3 = ok) is 
returned, the “open” command processing has completed. If the “working” status is returned instead of the “ok” 
status, the end point has already issued the “open” command or it is continuing asynchronous processing after 
the command issue. Issue “status” command (0x0227: sequence number 02, end-point number 2 = TCP0, and 
command number 7 = status) for this end point and make sure that the end point has been “timed out” or 
“closed.” 
 
3.2  Checking the Established Connection 
The connection to the TCP end point is NOT established yet even when the “ok” status is returned in response 
to the “open” command. The TCP connection is established by the S1S60000 automatically. When it is 
established, the S1S60000 outputs “arrive” status (0x002d: sequence number 00, end-point number 2 = TCP0, 
and status number d = arrive). From the host CPU, issue “receive” command (0x0322: sequence number 03, 
end-point number 2 = TCP0, and command number 2 = receive). When “read” status (0x0322: sequence 
number 03, end-point number 2 = TCP0, and status number 2 = read) is returned in response to the “receive” 
command, read the “read” status option parameters from the data port.  
If the connection is established and if the remote machine has IP address 192.168.0.2 and port number 1039, the 
following data row is read. 
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Table 3.3  Readout of “receive-read” Status Option Parameters 

BYTE Write value Contents Comment 
0 0x00 
1 0x00 

Received data 
length 

The TCP control flag is received and, 
therefore, no data is usually contained. 

2 0x6a Flag Bit 7 (End of data)=0, 
Bit 6 (Remote IP address enabled)=1, 
Bit 5 (Remote port number enabled)=1, 
Bit 4 (unicast)=0, 
Bit 3 (Control flag enabled)=1, 
Bit 2 (Reserved)=0, 
Bit 1 (Data offset enabled)=1, 
Bit 0 (Overall data length disabled)=0 

3 0x00 Fixed value  
4 0xc0 
5 0xa8 
6 0x00 
7 0x02 

Remote IP 
address 

192.168.0.2 
(0xc0.0xa8.0x00.0x02) 

8 0x04 
9 0x0f 

Remote port 
number 

1039 
(0x040f) 

10 0x12 
11 0x00 

Control flag TCP control flag 
Bit 4 (ACK flag)=1, 
Bit 1 (SYN flag)=1 

12 0x00 
13 0x00 

Data offset  

14 0x00 
15 0x00 

Overall data 
length 

 

 
When the command option parameters are stored in memory, BYTE 0 of Table 3.3 is set to the low-order 
addresses of memory. 
 
The read data row for each host CPU type is as follows. 
 

Table 3.4  Data Row for Each Host CPU Type 

Host CPU type Data row 
8-bit connection 
LittleEndian 

0x00,0x00,0x6a,0x00,0xc0,0xa8,0x00,0x02,0x04,0x0f,0x12,0x00,0x00,0x00,0x00,0x00

8-bit connection 
BigEndian 

0x00,0x00,0x6a,0x00,0xc0,0xa8,0x00,0x02,0x04,0x0f,0x12,0x00,0x00,0x00,0x00,0x00

16-bit connection 
LittleEndian 

0x0000,0x006a,0xa8c0,0x0200,0x0f04,0x0012,0x0000,0x0000 

16-bit connection 
BigEndian 

0x0000,0x6a00,0xc0a8,0x0002,0x040f,0x1200,0x0000,0x0000 

* Access sequence during 8-bit connection: From low-order ports to high-order ports 
 
In the BYTE10 setting of SYN flag (Bit1=1) and the absence of FIN flag (Bit0=0) indicate that the TCP 
connection has been established. As the receive data length is 0 byte, no receive data follows after the “read” 
status option. 
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4.  RECEIVING DATA 
This section explains how to read the data on the host CPU when the S1S60000 receives data from the network. 
The procedure is as follows. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4.1  Flow of Host CPU Data Reception 
 
When receiving data from the network, the S1S60000 outputs “arrive” status (0x002d: sequence number 00, 
end-point number 2 = TCP0, and status number d = arrive) to the host CPU. The host CPU issues “receive” 
command (0x0422: sequence number 04, end-point number 2 = TCP0, and command number 2 = receive). 
When “read” status (0x0422: sequence number 04, end-point number 2 = TCP0, and status number 2 = read) is 
returned in response to the “receive” command, read the received data from the data port. 
The “read” status option parameters have the same format as those used when the TCP connection is 
established.  
The first two bytes of “read” status option is the received data length. The length is shown in bytes. If the 
received data length is “n” bytes, the received data is read from the data port in units of 16 bits for “n/2” times if 
“n” is an even number or “(n+1)/2” times if “n” is an odd number. The received data is read in units of 8 bits for 
“n” times if “n” is an even number or “(n+1)” times if it is an odd number. Read it from the data port for the 
required number of times.  
If the received data is the 11-byte character codes of “0123456789A” character string, the following data row 
may be read. 
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TCP data 

TCP ACK 
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Table 4.1  “receive-read” Status Options and Readout of Received Data 

BYTE Write value Contents Comment 
0 0x00 
1 0x0b 

Received data 
length 

11-byte data is received. 

2 0x6a Flag Bit 7 (End of data)=0, 
Bit 6 (Remote IP address enabled)=1, 
Bit 5 (Remote port number enabled)=1, 
Bit 4 (unicast)=0, 
Bit 3 (Control flag enabled)=1, 
Bit 2 (Reserved)=0, 
Bit 1 (Data offset enabled)=1, 
Bit 0 (Reserved)=0 

3 0x00 Fixed value  
4 0xc0 
5 0xa8 
6 0x00 
7 0x02 

Remote IP 
address 

192.168.0.2 
(0xc0.0xa8.0x00.0x02) 

8 0x04 
9 0x0f 

Remote port 
number 

1039 
(0x040f) 

10 0x18 
11 0x00 

Control flag TCP control flag 
Bit 4 (ACK flag)=1, 
Bit 3 (PSH flag)=1 

12 0x00 
13 0x00 

Data offset 

14 0x00 
15 0x00 

Overall data 
length 

This is meaningless at the TCP end point. 

16 0x30 
17 0x31 
18 0x32 
19 0x33 
20 0x34 
21 0x35 
22 0x36 
23 0x37 
24 0x38 
25 0x39 
26 0x41 

Received data The 11-byte character codes (hex.) of 
character string “0123456789A” is received. 

27 0xXX padding It is padded as the data is in odd-numbered 
bytes. 

 
When the command option parameters are stored in memory, BYTE 0 of Table 4.1 is set to the low-order 
addresses of memory. 
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The read data row for each host CPU type is as follows. 
 

Table 4.2  Data Row for Each Host CPU Type 

Host CPU type Data row 
8-bit connection 
LittleEndian 

0x00,0x0b,0x6a,0x00,0xc0,0xa8,0x00,0x02,0x04,0x0f,0x18,0x00,0x00,0x00,0x00,0x00
0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39,0x41,0xXX 

8-bit connection 
BigEndian 

0x00,0x0b,0x6a,0x00,0xc0,0xa8,0x00,0x02,0x04,0x0f,0x18,0x00,0x00,0x00,0x00,0x00
0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39,0x41,0xXX 

16-bit connection 
LittleEndian 

0x0b00,0x006a,0xa8c0,0x0200,0x0f04,0x0018,0x0000,0x0000, 
0x3130,0x3332,0x3534,0x3736,0x3938,0xXX41 

16-bit connection 
BigEndian 

0x000b,0x6a00,0xc0a8,0x0002,0x040f,0x1800,0x0000,0x0000, 
0x3031,0x3233,0x3435,0x3637,0x3839,0x41XX 

* Access sequence during 8-bit connection: From low-order ports to high-order ports 
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5.  SENDING DATA 
This section explains the procedure you perform on the host CPU to transmit data from the S1S60000 to the 
network. The procedure is as follows. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5.1  Flow of Host CPU Data Transmission 
 
From the host CPU, issue “send” command (0x0521: sequence number 05, end point number 2 = TCP0, and 
command number 1 = send). When the S1S60000 returns “write” status (0x0521: sequence number 05, end 
point number 2 = TCP0, and status number 1 = write), write both the command option parameters and the send 
data (in this order) into the data port. This example sends 11-byte character codes (hex.) of character string 
“0123456789A.” 
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TCP data 

TCP ACK 
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Table 5.1  Command Option Parameters and Send Data Values 

BYTE Write value Contents Comment 
0 0x00 
1 0x0b 

Send data length 11-byte data is sent. 

2 0x00 Flag Bits 7-6 (Reserved)=0, 
Bit 3 (Control flag disabled)=0, 
Bits 2-0 (Reserved)=0 

3 0x00 
4 0x00 
5 0x00 
6 0x00 
7 0x00 
8 0x00 
9 0x00 

Fixed value  

10 0x00 
11 0x00 

Control flag TCP control flag 
No flag is set. 

12 0x00 
13 0x00 
14 0x00 
15 0x00 

Fixed value  

16 0x30 
17 0x31 
18 0x32 
19 0x33 
20 0x34 
21 0x35 
22 0x36 
23 0x37 
24 0x38 
25 0x39 
26 0x41 

Send data The 11-byte character codes (hex.) of 
character string “0123456789A” is sent. 

27 0xXX padding It is padded as the data is in odd-numbered 
bytes. 

 
When the command option parameters are stored in memory, BYTE 0 of Table 5.1 is set to the low-order 
addresses of memory. 
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The write data row for each host CPU type is as follows. 
 

Table 5.2  Data Row for Each Host CPU Type 

Host CPU type Data row 
8-bit connection 
LittleEndian 

0x00,0x0b,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39,0x41,0xXX 

8-bit connection 
BigEndian 

0x00,0x0b,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39,0x41,0xXX 

16-bit connection 
LittleEndian 

0x0b00,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000, 
0x3130,0x3332,0x3534,0x3736,0x3938,0xXX41 

16-bit connection 
BigEndian 

0x000b,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000, 
0x3031,0x3233,0x3435,0x3637,0x3839,0x41XX 

* Access sequence during 8-bit connection: From low-order ports to high-order ports 
 
The number of times of writing the send data in the unit of 16 bits is “n/2” times when the send data length 
“n”(bytes) is an even number or “(n+1)/2” times if it is an odd number. Here, as the send data length (n) is 11 
bytes, the send data is written in units of 16 bits into the data port for “(n+1)/2=6” times (total 14 times together 
with the command option of “16 bytes/2”=8). The send data is written in units of 8 bits for “n” times if “n” is an 
even number or “(n+1)” times if it is an odd number. From the host CPU, write the send data into the data port 
for the required number of times. The TCP data transmission is processed automatically by the S1S60000. 
When the S1S60000 has verified the data reception at the remote machine, the S1S60000 returns “ok” status 
(0x0523: sequence number 05, end-point number 2 = TCP0, command number 3 = ok).  
If the “send” command has failed after retries of data transmission, the S1S60000 returns “cancel” status 
(0x0528: sequence number 05, end-point number 2 = TCP0, status number 8 = cancel) instead of the “ok” status. 
When receiving the “cancel” status, release the connection because further communication may fail. Usually, 
you can use the “close” command to release the connection. However, if the “cancel” status is returned, use the 
“abort” command because you may fail to communicate with the remote machine. The release of the connection 
is detailed in the subsequent “Releasing the TCP Connection” section. 
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6.  RELEASING THE TCP CONNECTION 
This section explains the standard procedure to release the TCP connection by issuing the release request from 
the host CPU and the procedure you must perform when a release of connection is requested from a remote 
machine. 
 
6.1  Releasing the Connection from the Host CPU 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.6.1  Connection Release Flow at TCP End Point 
 
To release the existing TCP connection, issue “close” command (0x0624: sequence number 06, end-point 
number 2 = TCP0, and command number 4 = close). The S1S60000 returns “ok” status (0x0623: sequence 
number 06, end-point number 2 = TCP0, and status number 3 = ok). Then, the S1S60000 processes connection 
releasing asynchronously. If depends on the response time of the remote machine until the connection release 
processing completes. If the end point is “closed,” you can “open” the connection again. You can issue “status” 
command (0x0727: sequence number 07, end-point number 2 = TCP0, command number 7 = status) to this end 
point and check the establishment of TCP connection. When the S1S60000 returns "read” status (0x0722: 
sequence number 07, end-point number 2 = TCP0, status number 2 = read) in response to the “status” command, 
get the “read” status option parameters from the data port. If the end point is “closed,” the following data row 
may be read. 

“close” command

“ok” status 

Host CPU S1S60000
(Local)

TCP connection 
devices (Remote)

TCP  ACK

TCP  ACK, FIN 

TCP  ACK, FIN 

TCP  ACK

Connection  
release flow at 
TCP end point 

“status” command 

“read” status 

Status option parameters 

Status check  
flow at TCP  
end point 
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Table 6.1  Readout of “status-read” Status Option Parameters 

BYTE Write value Contents Comment 
0 0x00 
1 0x00 

Fixed value  

2 0x00 Flag It is “0” because the status is “closed.” 
3 0x00 Fixed value  
4 0x00 
5 0x00 
6 0x00 
7 0x00 

Remote IP 
address 

It is “0” because the status is “closed.” 

8 0x00 
9 0x00 

Remote port 
number 

 

10 0x00 
11 0x00 

Local port number  

12 0x00 
13 0x00 

Timeout  

14 0x01 Status of end 
point 

“0x01=close” status for the TCP end point 

15 0x00 Fixed value  
 
When the command option parameters are stored in memory, BYTE 0 of Table 6.1 is set to the low-order 
addresses of memory. 
The read data row for each host CPU type is as follows. 
 

Table 6.2  Data Row for Each Host CPU Type 

Host CPU type Data row 
8-bit connection 
LittleEndian 

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x00

8-bit connection 
BigEndian 

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x00

16-bit connection 
LittleEndian 

0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0001 

16-bit connection 
BigEndian 

0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0000,0x0100 

* Access sequence during 8-bit connection: From low-order ports to high-order ports 
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You can issue the “abort” command to request for releasing of the TCP connection from the host CPU. In this 
case, the S1S60000 returns the “ok” status again. Unlike the “close” command, the S1S60000 simply sends an 
RST flag to the remote and changes the end point into the “closed” status.  
The release of connection by the “abort” command is the abnormal procedure. Use the “abort” command if 
there is a compelling reason to do so such as no response by the remote. 
 
6.2  Releasing the TCP Connection from Remote Machine 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.6.2  Connection Release Flow at TCP End Point 
 
If the release of TCP connection is requested by a remote machine, S1S60000 outputs “arrive” status (0x002d: 
sequence number 00, end-point number 2 = TCP0, and status number d = arrive) in the same way as for the 
checkout of connection establishment and for data reception. From the host CPU, issue “receive” command 
(0x0822: sequence number 08, end-point number 2 = TCP0, and command number 2 = receive). When the 
S1S60000 returns “read” status (0x0822: sequence number 08, end-point number 2 = TCP0, and status number 
2 = read) in response to the “receive” command, get the “read” status option parameters from the data port. If a 
remote machine requests for a release of the connection and if the S1S60000 receives a FIN flag, the data row 
of Table 6.3 can be read.  
Also, after getting the “read” status option parameters, issue “close” command (0x0924: sequence number 09, 
end-point number 2 = TCP0, and command number 4 = close) from the host CPU. When receiving the “close” 
command, the S1S60000 notifies the release of TCP connection to the remote machine. However, if the “close” 
command is NOT issued, the S1S60000 waits for the specified period of timeout and automatically notifies the 
release of the connection to the remote machine. 

“read” status

Host CPU S1S60000
(Local)

TCP connection 
devices (Remote) 

TCP  ACK, FIN 

TCP  ACK, FIN 

TCP  ACK

“receive” command 

“arrive” status 

Status option parameters 

TCP  ACK

(Standby due to timeout) 

“close” command 
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Table 6.3  Readout of “receive-read” Status Option Parameters 

BYTE Write value Contents Comment 
0 0x00 
1 0x00 

Received data 
length 

The TCP control flag is received and 
therefore, no data is usually contained. 

2 0x6a Flag Bit 7 (End of data)=0, 
Bit 6 (Remote IP address enabled)=1, 
Bit 5 (Remote port number enabled)=1, 
Bit 4 (unicast)=0, 
Bit 3 (Control flag enabled)=1, 
Bit 2 (Reserved)=0, 
Bit 1 (Data offset enabled)=1, 
Bit 0 (Reserved)=0 

3 0x00 Fixed value  
4 0xc0 
5 0xa8 
6 0x00 
7 0x02 

Remote IP 
address 

192.168.0.2 
(0xc0.0xa8.0x00.0x02) 

8 0x04 
9 0x0f 

Remote port 
number 

1039 
(0x040f) 

10 0x11 
11 0x00 

Control flag TCP control flag 
Bit 4 (ACK flag)=1, 
Bit 0 (FIN flag)=1 

12 0x00 
13 0x00 

Data offset  

14 0x00 
15 0x00 

Overall data 
length 

 

 
When the command option parameters are stored in memory, BYTE 0 of Table 6.3 is set to the low-order 
addresses of memory. 
 
The read data row for each host CPU type is as follows. 
 

Table 6.4  Data Row for Each Host CPU Type 

Host CPU type Data row 
8-bit connection 
LittleEndian 

0x00,0x00,0x6a,0x00,0xc0,0xa8,0x00,0x02,0x04,0x0f,0x00,0x11,0x00,0x00,0x00,0x00

8-bit connection 
BigEndian 

0x00,0x00,0x6a,0x00,0xc0,0xa8,0x00,0x02,0x04,0x0f,0x00,0x11,0x00,0x00,0x00,0x00

16-bit connection 
LittleEndian 

0x0000,0x006a,0xa8c0,0x0200,0x0f04,0x1100,0x0000,0x0000 

16-bit connection 
BigEndian 

0x0000,0x6a00,0xc0a8,0x0002,0x040f,0x0011,0x0000,0x0000 

* Access sequence during 8-bit connection: From low-order ports to high-order ports 
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