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1. Communication Protocols 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

1.1 Communication Functions 

 

 

 

 

Communication Protocols 

DS-CL28/42-SA can control up to 16 axis by multidrop link at RS-485 
 

 
 

Pay attention that when Windows goes into standby or power-save 
mode, serial communication might be disconnected. When the system is 
recovered from standby mode, it should be connected again with serial 
communication. This is also applicable to the library provided. 

 

 

Warning 
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1.1.1 Communication Specifications 

 

 

 

 

 

 

1.1.2 RS-485 Communication Protocol (Ver 6)  

 

 

 

 

 
 
    
 
 
 
 
 

There are 2 kinds of program version for DS-CL28/42-SA. This manual support for 

Version 6 level. (DS-CL28/42-SA support version 6 only.) 

 

 
After running the user program(GUI), You 

can check the version with ‘About Ezi-MOTION 

Plus-R GUI’ menu in ‘Help’ menu. 

 

 ※ Version 6.45.5.41 and later versions of 

“Ezi-MOTION Plus-R GUI” supports DS-

CL28/42-SA. 

 

 

Communication Protocols 
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(1)  Overview of Communication Frame 
 
 
 
 
 
 

(2)  Format of Frame 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Notes Byte stuffing : add a byte’ to frame data section to distinguish 

‘Header’ and ‘Tail’ frame data 

Connector Specification Table 

Communication Protocols 

① 0xAA : Delimited byte 

② 0xAA 0xCC : Displays that the Frame locates in header. 

③ 0xAA 0xEE : Displays that the Frame locates in tail. 

④ If any of the Frame data is ‘0xAA’, ‘0xAA’ should be added right after it.  
(byte stuffing 1) ) 

⑤ If any data following ‘0xAA’ is not ‘0xAA’, ‘0xCC’ or ‘0xEE’, it displays that an  
error has occurred. 
 

 Detailed Frame Data is configured as follows: 

① Slave ID : Dive module number (0~15) connected to the PC communication port.  

② Frame type : To designate command type of relevant frames. For the command 

type, refer to 「Frame Type and Data Configuration」 section.  

③ Data : Data format and length is determined by frame type. For more information, 

refer to 「Frame Type and Data Configuration」 section. 

④ CRC: To check that an error occurs during communication, ‘0xA001’ of a 

polynomial factor in CRC16 (Cyclic Redundancy Check) is used. Or 

‘X16+X15+X2+1’ of a polynomial factor in CRC-16-IBM (Cyclic Redundancy 

Check) is used. CRC calculation is performed for all items (Slave ID, Frame 

type, Data) Prior to CRC item. 
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1.1.3  CRC Calculation Example  
 

(1)  ‘0xA001’of CRC16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Communication Protocols 

The following program source is included in a file (file name : CRC_Checksum.c) 

provided with the product. 
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(2)  ‘X16+ X15+ X2+ 1’ of CRC-16-IBM 
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1.1.4 Response Frame Format and Communication Error(ver 6)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Connector Specification Table 

When any command is sent, the basic format of Frame at the response side is same. 

However, there is a difference in case of Frame Data, which ‘communication status’ is 

added as shown below. 

 

 

① Slave ID : Same to sending Frame. 
(When this is not same to sending data, it should be recognized as the error status.) 

② Frame type : Same to sending Frame. 
(When this is not same to sending data, it should be recognized as the error status.) 

③  Data : When simple executive instructions are sent, this data cannot be read. However, in case 
of response, 1 byte is added to display the communication status (error / normal). 

 
 The code by bytes means the ‘Communication status’ as follows 

 

Communication Protocols 
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(1) If ‘Header’ and ‘Slave ID’ values in the sending Frame are abnormal, there is no 
response from the drive. 

(2) If the communication status is displayed to ‘130’, the size of response data is 
‘0’ byte. 

 

 

Warning 

Communication Protocols 
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1.2 Definition of Frame Type (Ver 6)  
 

1.2.1  Frame Type of DS-CL28/42-SA 
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Control Parameter 

Communication Protocols 

*1) V06.01.30.22 and later versions(DS-CL28/42-SA) of firmware supports this functions. 
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1.2.2   Frame Type and Data Contiguration 

 (1)  The follow table displays the content and configuration of data by frame type  
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Control Parameter 
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Control Parameter 
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Control Parameter 
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1.2.3   Parameter Lists 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Notes 1) This parameter is not used in V06.01.30.22 and later version (DS-CL28/42-SA).  

It can be set by using IO Settings. 

Communication Protocols 

*1 : DS-CL28-SA  
*2 : DS-CL42-SA 
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1.2.4  Definition of Input Pin 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 

 
Notes 1) V06.01.30.22 and later F/W version supports this signal. 

 

 

Example 
  

1. Sending data to turn ON the Jog+ port 

 

 

 

Example 
  

2. Sending data to turn ON the Jog+ port 

 

Communication Protocols 

This displays the detailed description for 0x21 Frame type. This command is 

applicable to 32 signals in the control input port. The user can use signals for test as 

if they are inputted without actual input signal. The following table shows bit mask 

values by each signal. 
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1.2.5  Definition of Status Flag 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

Communication Protocols 

Refer to ‘motion_define.h’ of include files 

 

Notes 1) Only V06.01.30.22 and later F/W version supports this flag. 
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1.2.6   Position Tanle Item 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Communication Protocols 

Refer to ‘motion_define.h’ of include files 

 

(V06.01.30.22 and later F/W version supports PT function) 
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1.2.7  Information of Motors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1.3  Programming 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Example 
  

28L : Motor Flange size is 28mm and Long size 
Second field is the motor maker information. 

 

Communication Protocols 

Firstly the number and 2~3 characters are display the motor size and length 

 

There are 2 method of programming for driving DS-CL28/42-SA The first is normally used 

method that using Visual C++ language under window system of PC. Library that serviced 

together with DS-CL28/42-SA have to be used. Refer to 「2. Library for PC Program」  

The second method can be accomplished by sending command characters directly to DS-

CL28/42-SA. The user have to prepare low level protocol programming like ‘Protocol Test’ 

program. This method is normally used for PLC system. For excise the protocol 

programming,‘ProtocolTest_PlusR.exe’ GUI program is serviced together. Refer to                          

「3. Protocol for PLC Program」. 
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2.   Library for PC Program (Ver 6) 
2.1  Library Configuration 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To use this library, C++ header file(*.h) and library file(*.lib or *.dll) are required. These files 

are included in “\\DINGS\\Ezi-MOTION Plus-RnE\\include\\” The following contents 

should be included in a source file for development.  

 
 

#include “\\DINGS\\Ezi-MOTION Plus-RnE\\include\\FAS_EziMotionPlusR.h”  

#include “\\DINGS\\Ezi-MOTION Plus-RnE\\include\\COMM_Define.h”  

#include “\\DINGS\\Ezi-MOTION Plus-RnE\\include\\MOTION_DEFINE.h”  

#include “\\DINGS\\Ezi-MOTION Plus-RnE\\include\\ReturnCodes_Define.h”  

 
 

Also, library files are as follows:  

- For 32bit Windows  

“\\DINGS\\Ezi-MOTION Plus-RnE\\include\\EziMotionPlusR.lib”  

“\\DINGS\\Ezi-MOTION Plus-RnE\\include\\EziMotionPlusR.dll”  

- For 64bit Windows  

“\\DINGS\\Ezi-MOTION Plus-RnE\\include\\x64\\EziMotionPlusRx64.lib”  

“\\DINGS\\Ezi-MOTION Plus-RnE\\include\\x64\\EziMotionPlusRx64.dll”  

 
 

A sample program source of using library is included in a  

“\\DINGS\\Ezi-MOTION Plus-RnE \\Examples\\” folder.  
 

 

 

Library for PC Program 
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Library for PC Program 

(1) The following table describes values returned when each library(DLL) function is used. 

The user can check the values returned at the library(DLL) function. In case of low-level 

programming, this service not provided. 
 

 

(2) The following table shows return values included commonly in all libraries. The user 

can check - 31 - Library for PC Program (Ver6) the result (communication status, running 

status) judged by the drive. When the user develops programs by using protocols without 

libraries (DLL), they are available as well. 
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2.2  Communication Status Window 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Library for PC Program 

Above return value can be categorized into 3 groups. 

(1)  Communication Error 

 

COM Port is not connected. 

 

COM Port number is not exist. Please check the ‘Device Manager’ window in Window OS. 

 

Slave number is not exist. Please check the ID value of the drive. 
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FMC_DISCONNECTED = 5, 

COM Port is disconnect during communication. Please check the communication cable Or 

Power of the drive. 

Library for PC Program 

FMC_TIMEOUT_ERROR, 

There is no response from the drive. 

FMC_CRCFAILED_ERROR 

CRC value of communication packet from the drive is not correct. Please check the 

Possibility of noise on communication cable. 

 

The length of received packet is not correct. Please check the possibility of noise on 

communication cable. 
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Library for PC Program 

FMP_FRAMETYPEERROR = 0x80, 

Drive cannot recognize the command.  

Please check if the command that you sent is correct. 

FMP_DATAERROR, 

The value of the sent data is out of range.  

Please check if the value is within the proper range. 

FMP_PACKETERROR, 

The length of received packet on drive is not correct.  

Please check the possibility of noise on communication cable. 

FMP_PACKETCRCERROR = 0xAA,  

The CRC value on drive is not correct. Please checking the possibility of noise on 
communication cable. 
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Library for PC Program 

(2)  Wrong Command 

FMP_RUNFAIL = 0x85,  

 

Fail on motion command : The motor can not run on next status.  

-. The motor is already running  

-. The motor is under stop command  

-. Servo OFF status  

-. other wrong motion command 

FMP_RESETFAIL,  

 

Fail on reset command : The motor can not reset on next status.  

-. Servo ON status  

-. Already ‘Reset’ status by external input signal. 
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Library for PC Program 

FMP_SERVOONFAIL1, 

Wrong ‘Servo ON’ command during Alarm happens. 

FMP_SERVOONFAIL2, 

 
 

FMP_SERVOONFAIL3, 
 

‘Servo ON’ Signal is assigned by external input pin. In this case Servo ON 

command  by DLL library is not working. 
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Library for PC Program 

(3)  Command Execution Error 

FMM_POSTABLE_ERROR, 
 

The execution of DLL library for ‘Position Table’ is failed. 
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2.3  Drive Link Function 
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2.3.1  FAS_Connect 
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2.3.2  FAS_Close 
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2.3.3  FAS_GetSlaveInfo 
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2.3.4  FAS_GetMotorInfo 
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2.3.5  FAS_IsSlaveExist 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Library for PC Program 



 

Page | 47  
 

   
 
 
 
 

2.3.6  FAS_EnableLog 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Library for PC Program 



 

Page | 48  
 

   
 
 
 
 
 
 

2.3.7  FAS_SetLogPath 
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2.4  Parameter Control Function 
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2.4.1  FAS_SaveAllParameters 
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2.4.2  FAS_SetParameter 
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2.4.3  FAS_GetParameter 
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2.4.4  FAS_GetRomParameter 
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2.5  Servo Control Function 
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2.5.1  FAS_ServoEnable 
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2.5.2  FAS_ServoAlarmReset 
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2.6  Control I/O Function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Library for PC Program 
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2.6.1  FAS_SetIOInput 
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2.6.2  FAS_GetIOInput 
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2.6.3  FAS_GetIOAssignMap 
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  Library for PC Program 
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  Library for PC Program 
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2.6.4  FAS_SetIOAssignMap 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Library for PC Program 
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2.6.5  FAS_IOAssignMapReadROM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.7  Position Control Function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.7.1  FAS_SetCommandPos 
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  Library for PC Program 



 

Page | 72  
 

 
 
 
 
 
 
 
 

2.7.2  FAS_SetActualPos 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.7.3  FAS_GetCommandPos 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.7.4  FAS_GetActualPos 
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2.7.5  FAS_GetPosError 
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2.7.6  FAS_GetActualVel 
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2.7.7  FAS_ClearPosition 
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2.8  Drive Status Control Function 
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2.8.1  FAS_GetIOAxisStatus 
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2.8.2  FAS_GetMotionStatus 
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2.8.3  FAS_GetAllStatus 
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2.8.4  FAS_GetAxisStatus 
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2.9   Running Control Function 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Library for PC Program 



 

Page | 87  
 

 
 

 

 

2.9.1  FAS_MoveStop 
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2.9.2  FAS_EmergencyStop 
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2.9.3  FAS_MoveOriginSingleAxis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.9.4  FAS_MoveSingleAxisAbsPos 
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2.9.5  FAS_MoveSingleAxisIncPos 
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2.9.6  FAS_MoveToLimit 
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2.9.7  FAS_MoveVelocity 
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2.9.8  FAS_AllMoveStop 
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2.9.9  FAS_AllEmergencyStop 
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2.9.10  FAS_AllMoveOriginSingleAxis 
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2.9.11  FAS_AllMoveSingleAxisAbsPos 
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2.9.12  FAS_AllMoveSingleAxisIncPos 
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2.9.13  FAS_MoveSingleAxisAbsPosEx 
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2.9.14  FAS_MoveSingleAxisIncPosEx 
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2.9.15  FAS_MoveVelocityEx 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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  Library for PC Program 
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2.10  Position Table Control Function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 

(V06.01.30.22 and later F/W version supports PT function) 
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2.10.1  FAS_PosTableReadItem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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  Library for PC Program 
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2.10.2  FAS_PosTableWriteItem 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.10.3  FAS_PosTableWriteROM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.10.4  FAS_PosTableReadROM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.10.5  FAS_PosTableRunItem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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2.10.6  FAS_PosTableReadOneItem 
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2.10.7  FAS_PosTableWriteOneItem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

  Library for PC Program 
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3.  Protocol for PLC Program 
 
 
 
 
 
 
 
 

3.1  Servo ON / OFF Command 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Protocol for PLC Program 

Next window is open when you click                               icon in User Program(GUI) installed folder. 

Next test procedure will help you to understand the protocol programming. 

 

 

The header and tail information is needed for protocol programming. 

Additionally Frame Data (Slave ID, Frame type, Data and CRC) is also needed in every protocol 

with header and tail. 
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  Protocol for PLC Program 

(1) Insert ‘Comm Port’ number and click ‘Connect’ button. 

(2) Header : Click ‘Header’ and you can see ‘[0XAA][0xCC]’ on ‘Send Buffer’ window.  

(3) Slave ID : Insert your slave number(above example is ‘0’) and click ‘Slave No’. 

(4) Frame type : Insert ‘Frame type’. 

You can find next table information in ‘1.2.2 Frame Type and Data Configuration’ on 

Technical Manual(DS-CL28/42-SA)_Communication Function. 

 

 

 

Insert ‘42’ in area① and click ‘1 byte’ because the size of Frame Type is 1 byte. 

(5) Data : To make Servo ON status, the data is ‘1’. Insert ‘1’ in area① and click 1 byte’. 

(6) CRC : Click ‘CRC’ and the calculated result value(2 bytes) is displayed on ‘Send Buffer’ window.  

(7) Tail : click ‘Tail’ and you can see ‘[0XAA][0xEE]’ on ‘Send Buffer’ window.  

(8) Finally click ‘Send’ button to send command characters to DS-CL28/42-SA. You can check the 

motor torque and LED flash for Servo ON status.  

(9) After sending command you can check the answering informations from DS-CL28/42-SA on ‘Buffer 

Received’ window. 
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3.2  Motion Command 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.3. PLC Programming 
 
 
 
 
 
 
 
 

  Protocol for PLC Program 

(1) Header  

(2) Slave No.  

(3) Frame type : insert ‘53’ in 1 byte size for ‘Incremental Move’ command.  

(4) Data(Position value) : insert‘10000’and click ‘4bytes’.  

(5) Data(Running speed) : insert‘5000’and click ‘4 bytes’.  

(6) CRC  

(7) Tail  

(8) Send : After sending command you can check the motor rotation and if click ‘Send’ more            

the motor will rotate one more time. 

 

 

In ‘Protocol test GUI’ automatically calculate the ‘Byte stuffing’ and ‘CRC’ data.  

For protocol programming in PLC, you have to add the function of ‘Byte stuffing’ and ‘CRC’ 

calculation.  

For ‘Byte stuffing’ refer to ‘1.1.2 RS-485 Communication Protocol’ and for ‘CRC’ refer 
to ‘1.1.3 CRC Calculation Example’ on Technical Manual (DS-CL28/42-

SA)_Communication Function. 
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