DELTA DVP Series PLC

COMMUNICATION PROTOCOL for 

KELT-S

This document describes the communications protocol that must be followed to communicate with the KELT-S Roof Controller. The information contained in this document is a summary of the information contained in the DELTA ELECTRONICS DVP communications document.

1. Communication Interface: RS-232C- Communication between the Control PC and the PLC.
2. Communication Protocol: The Serial port on the Control PC must have the following settings.

ASCII mode, Baud rate = 9600, Data length = 7bits, EVEN Parity, 1 Stop bit

3. Communication Data Frame
	STX
	Start character ‘:’ 3AHex

	ADR 1
	Communication address:

	ADR 0
	  8-bit address consists of 2 ASCII codes

	CMD 1
	Command code:

	CMD 0
	  8-bit command consists of 2 ASCII codes

	DATA 0
	Contents of data:

	DATA 1
	  n(8-bit data consist of 2n ASCII codes. 

	……….
	  n(37, maximum of 74 ASCII codes

	DATA n-1
	

	LRC CHK 1
	LRC check sum:

	LRC CHK 0
	  8-bit check sum consists of 2 ASCII codes

	END 1
	End character:

	END 0
	END 1 = CR (0D Hex) END 0 = LF (0A Hex0


· ADR Communication Address 

Valid communication addresses are in the range of 0…31. Communication address equals to 0 means broadcast to all PLC, the PLC will reply normal message to the master device. 

For example, communication to PLC with address 16 decimal:

(ADR 1, ADR 0)=’1’,’0’(’1’=31H, ‘0’ = 30H
For KELT-s ADR is 0 1

· LRC CHK Check Sum
LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, the values of the bytes from ADR1 to last data character then calculating the hexadecimal representation of the 2’s-complement negation of the sum. 

It is important that the LRC is calculated correctly or the PLC will report a communications error.

For example, reading 1 word form address 0401H of the PLC with address 01H

	STX
	‘:’

	ADR 1
	‘0’

	ADR 0
	‘1’

	CMD 1
	‘0’

	CMD 0
	‘3’

	Starting data address
	‘0’

	
	‘4’

	
	‘0’

	
	‘1’

	Number of data
	‘0’

	
	‘0’

	
	‘0’

	
	‘1’

	LRC CHK 1
	‘F’

	LRC CHK 0
	‘6’

	END 1
	CR

	END 0
	LF


01H+03H+04H+01H+00+01H = 0AH

the 2’s-complement negation of 0AH is F6H
Exception response:
The PLC is been expected to return a normal response after receiving command messages from the master device. The following depicts the conditions that no normal response is replied to the master device.

The PLC does not receive the messages due to a communication error; thus the PLC has no response. The master device will eventually process a timeout condition.

The PLC receives the messages without a communication error, but cannot handle it, an exception response will return to the master device. In the exception response, the most significant bit of the original command code is set to 1, and an exception code explains the condition that caused the exception is returned.

An example of exception response of command code 01H and exception 02H:

Command message:

	Field Name
	Example (Hex)

	Heading
	3A

	Slave Address
	01

	Function
	01

	Starting Address Hi 
	04

	Starting Address Lo 
	00

	Number of Points Hi
	00

	Number of Points Lo
	10

	Error Check ( LRC )
	EA


Response message:

	Field Name
	Example (Hex)

	Heading
	3A

	Slave Address
	01

	Function
	81

	Exception Code 
	02

	Error Check ( LRC )
	7C


	Exception code:
	Meaning:

	01
	Illegal command code:

The command code received in the command message is not available for the PLC.

	02
	Illegal device address:

The device address received in the command message is not available for the PLC.

	03
	Illegal device value:

The device value received in the command message is not available for the PLC.

	07
	Check Sum Error

Check if the check Sum is correct

Illegal command messages

The command message is too short.

Command message length is out of range.


· The format of data characters depends on the command. The available command codes are described as followed, 

	Code
	Name
	Description

	01
	Read Coil Status
	S, Y, M, T, C

	02
	Read Input Status
	S, X, Y, M,T, C

	03
	Read Holding Registers
	T, C, D

	05
	Force Single Coil
	S, Y, M, T, C

	06
	Preset Single Register
	T, C, D

	15
	Force Multiple Coils
	S, Y, M, T, C

	16
	Preset Multiple Register
	T, C, D

	17
	Report Slave ID
	 None


DELTA DVP-ES Series PLC DEVICE ADDRESS
	Device
	Range
	Effective Range
	Address

	S
	000~255
	000~127
	0000~00FF

	S
	246~511
	
	0100~01FF

	S
	512~767
	
	0200~02FF

	S
	768~1023
	
	0300~03FF

	X
	000~377 (Octal)
	000~177 (Octal)
	0400~04FF

	Y
	000~377 (Octal)
	000~177 (Octal)
	0500~05FF

	T
	000~255
	000~127
	0600~06FF

	M
	000~255
	0000~1279
	0800~08FF

	M
	256~511
	
	0900~09FF

	M
	512~767
	
	0A00~0AFF

	M
	768~1023
	
	0B00~0BFF

	M
	1024~1279
	
	0C00~0CFF

	C
	000~255
	000~127

232~255
	0E00~0EFF

	D
	000~255
	000~599
1000~1143
	1000~10FF

	D
	256~511
	
	1100~11FF

	D
	512~767
	
	1200~12FF

	D
	768~1023
	
	1300~13FF

	D
	1024~1279
	
	1400~14FF


· Command Code 03:  Read Holding Registers

This command code is used to obtain the status from the KELT-S Roof Controller

The Roof Controller status is stored in memory locations D 110 – D 113.  The D in this case refers to the kind of memory and is not part of the address.  These memory locations are mapped to communications memory locations 106E to 1071 (Hex)

The following string must then be sent to the controller to request the status of the Roof Controller

	Field Name
	(Hex)

	Heading
	:

	Slave Address
	01

	Command code
	03

	Starting Address Hi 
	10

	Starting Address Lo 
	6E

	Number of Points Hi
	00

	Number of Points Lo
	04

	Error Check ( LRC )
	7A

	END1
	CR 

	END0
	LF


: 0103106E00047Acrlf  This string will not change and can be hard coded.

The PLC will return the following sting, :0101108xxxxxxxx00000000XXcrlf  The xs’ are the values of the requested addresses.  The XX is the LRC for the returned string

	Field Name
	(Hex)

	 Heading
	:

	 Slave Address
	01

	Command code
	03

	Bytes Count
	08

	Data Hi 106E
	xx

	Data Lo 106E
	xx

	Data Hi 106F
	xx

	Data Lo 106F
	xx

	Data Hi 1070
	00

	Data Lo 1070
	00

	Data Hi 1071
	00

	Data Lo 1071
	00

	Error Check LRC
	XX

	END1
	cr

	END0 
	lf


The first four bytes in the Data part of the returned string will contain the ‘bit status’ of the roof controller and the next four bytes the timeout value that is in use for the communications delay function. The next 8 0s’ are from the reserved words that are not used at the moment.

Example

The Control PC requests the status of the roof controller by sending the string 

:0103106E00047Acrlf

The PLC reply with the string

:010308003C01200000000097crlf

The :010308 section of the string is the header to indicate that controller 01 has executes a command number 03 and the data length is 8 bytes. 8 bytes are returned as 16 hexadecimal characters.

The next 4 characters 00 3C are the bit status and this can be broken up follow.

	Bit 
	Bit Value
	HEX Value
	Description

	Bit 15
	0
	0
	Watchdog not tripped      1 = Watchdog tripped

	Bit 14
	0
	
	No closure due to Power Failure.  1 = Forced closure due to power Failure

	Bit 13
	0
	
	

	Bit 12
	0
	
	

	Bit 11
	0
	0
	

	Bit 10
	0
	
	

	Bit 9
	0
	
	Lights not on.  1= Lights are on

	Bit 8
	0
	
	

	Bit 7
	0
	3
	Manual Close button not pressed 1= Button Pressed

	Bit 6
	0
	
	Manual Open Button not pressed 1= Button Pressed

	Bit 5
	1
	
	Forced Closure due to rain triggered 1= Forced closure

	Bit 4
	1
	
	It is raining 1= Raining 0 = Not raining

	Bit 3
	1
	C
	The controller is set to Remote operation

	Bit 2
	1
	
	The roof is moving 1= Roof is moving

	Bit 1
	0
	
	The roof is not Open 1 = Roof is fully Open

	Bit 0
	0
	
	The roof is not Closed  (the roof must be partly open since none of the limits are on) 1= Roof is fully closed


The next four characters 0120 is the communications delay in seconds that is in use at the moment

The next four characters 0000 is the Power Failures delay in seconds that is in use at the moment.  In this case it has not been set.

The remaining 4 0s’ are the values in the reserved words that are not used.

The 97 is the LRC and the end is a CR and a LF.

Command Code 10:  Preset Multiple Registers

This command code is used to set the required commands for the KELT-S Roof Controller

Format of Command String

	Field Name
	(Hex)

	Heading
	:

	Slave Address
	01

	Command code
	10

	Starting Address Hi 
	10

	Starting Address Lo 
	64

	Number of Register Hi
	00

	Number of Register Lo
	04

	Byte Count
	08

	Data Hi
	XX

	Data Lo
	XX

	Data Hi
	XX

	Data Lo
	XX

	Data Hi
	XX

	Data Lo
	XX

	Data Hi
	XX

	Data Lo
	XX

	Error Check (LRC
	Calculate

	END1
	CR

	END0
	LF


Example: Required actions.  Close the Roof, rain detector on and switch the lights on

The firsts word will be encoded to 

	Bit 
	Bit Value
	HEX Value
	Description

	Bit 15
	1
	8
	Reset Watchdog  Always send 1.  If the roof was closed due to a timeout setting this bit will reset it.

	Bit 14
	0
	
	0= Do not to load new Power failure delay 1= load Power failure delay

	Bit 13
	0
	
	0 = Do not load new watchdog delay 1= load watchdog delay

	Bit 12
	0
	
	

	Bit 11
	0
	2
	

	Bit 10
	0
	
	

	Bit 9
	1
	
	1 = Switch the lights on 0 = switch lights off

	Bit 8
	0
	
	

	Bit 7
	0
	1
	0 = Normal 1= Reset Forced Power Failure closure

	Bit 6
	0
	
	No need to select remote operations. The mode can be determined by reading the status and is only done once.     1= Select remote control 0 = use current setting

	Bit 5
	0
	
	0 = Normal 1 = Reset Forced Rain Closure

	Bit 4
	1
	
	Rain sensor is on. Must be a 1 for every transmission of a command string if the sensor is to stay on. 1 = enable forced rain closure 0 = disable forced rain closure

	Bit 3
	0
	1
	

	Bit 2
	0
	
	

	Bit 1
	0
	
	Open Roof command     1 = Open Roof

	Bit 0
	1
	
	Close the roof command 1 = Close roof 


The above is 8211 Hex.  The communications delay is assumed to be 0125 seconds.  This number will however not be used since bit 13 is a 0. The power Failure delay is set to 0000 seconds.  This number will however not be loaded since bit 14 is a 0.

PC→PLC  “ : 01 10 10 64 00 04 08 82 11 01 25 00 00 00 00 B6 CR LF”





Header



DATA



LRC + END


The spaces in the above string are only for clarity and not part of the data string.


	Field Name
	(Hex)

	Heading
	:

	Slave Address
	01

	Command code
	10

	Starting Address Hi 
	10

	Starting Address Lo 
	64

	Number of Register Hi
	00

	Number of Register Lo
	04

	Byte Count
	08

	Data Hi
	82

	Data Lo
	11

	Data Hi
	01

	Data Lo
	25

	Data Hi
	00

	Data Lo
	00

	Data Hi
	00

	Data Lo
	00

	Error Check (LRC
	B6

	END1
	CR

	END0
	LF


If the above command is accepted by the PLC, the following reply will be returned.

PLC→PC  “: 01 10 10 64 00 04 77 CR LF”

	Field Name
	(Hex)

	Heading
	:

	Slave Address
	01

	Command code
	10

	Starting Address Hi 
	10

	Starting Address Lo 
	64

	Number of Registers Hi
	00

	Number of Registers Lo
	04

	Error Check ( LRC )
	77

	END1
	CR

	END0
	LF


After the command is issued the control PC may issue a status request to determine the status of the controller and if the command is executed.

It is not necessary that a command must be followed by a status request.  The commands and status request can be issued in any order and there is no time constrain on when it can be done.  The only constraint is that a ‘send command’ must be issued at least once within the time set for the watchdog or the roof will close.  If there is no change in the command the user can simply send the last command again.  It is important that bit 15 of every command is set to reset the watchdog timer.
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