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Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Because of this difference, and also because 
of the wide variety of uses for solid state equipment, all persons responsible 
for applying this equipment must satisfy themselves that each intended 
application of this equipment is acceptable. 
 
In no event will RS Automation Co., Ltd. be responsible or liable for 
indirect or consequential damages resulting from the use or application of 
this equipment. 
The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with 
any particular installation, RS Automation Co., Ltd. cannot assume 
responsibility or liability for actual use based on the examples and diagrams. 
 
No patent liability is assumed by RS Automation Co., Ltd. with respect to 
use of information, circuits, equipment, or software described in this manual. 
 
Reproduction of the contents of this manual, in whole or in part, without 
written permission of RS Automation Co., Ltd. is prohibited. 
Throughout this manual, when necessary, we use notes to make you aware 
of safety considerations. 
 
 

 
 

Identifies information about practices or circumstances 
that can cause an explosion in a hazardous environment, 
which may lead to personal injury or death, property 
damage, or economic loss. 

 

 
 

Identifies information that is critical for successful 
application and understanding of the product. 
 

 

 
 

Identifies information about practices or circumstances 
that can lead to personal injury or death, property 
damage, or economic loss. Attentions help you identify a 
hazard, avoid a hazard, and recognize the consequence. 

 

 
 

Labels may be located on or inside the equipment, for 
example, a drive or motor, to alert people that dangerous 
voltage may be present. 

 

 
 

Labels may be located on or inside the equipment, for 
example, a drive or motor, to alert people that surfaces 
may be at dangerous temperatures. 

 
Trademarks not belonging to RS Automation Co., Ltd. are property of their respective companies.  
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This manual describes the host command set for end-user interface with 
a CSD5 Servo drive via serial communication. Use this manual for 
designing, programming, and troubleshooting host commands for serial 
communication with the CSD5 Servo drives.  

This manual is intended for engineers, programmers, or technicians 
directly involved in the installation, operation, programming, and field 
maintenance of a CSD5 Servo drive by using host mode commands.  

 
If you do not have a basic understanding of the CSD5 Servo drive, 
contact your local RS Automation sales representative before using this 
product for the availability of training courses. 

The conventions starting below are used throughout this manual. 

• Bulleted lists such as this one provide information, not procedural 
steps 

• Numbered lists provide sequential steps or hierarchical 
information 

These documents contain additional information concerning related RS 
Automation products. 
 

 
You can view or download publications at 
http://www.rsautomation.co.kr.  
To order paper copies of technical documentation, contact your local RS 
Automation Korea distributor or sales representative. 

http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2071-in001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2071-in001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2098-um001_-en-p.pdf
http://www.rsautomation.co.kr/
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Modbus Protocol 

This chapter defines the Modbus protocol as it applies to a CSD5 Servo 
drive.  

As it is already mentioned, the CSD5 provides the two connectors with 
same Pin Map, which will support the easy daisy chain connection. The 
figure below shows the how the cascade connection is possible at 1:N. 
 

 

Figure 1 RS485 Multi-Drop Connection Diagram 

 
When the above hardware wiring is configured, the RS485 1:N 
communication would be possible through general MODBUS-RTU 
protocol 

The CSD5 provides the parameter read/write, monitoring, I/O and custom 
Run function by the MODBUS protocol, which is originally developed by 
MODICON Company. 

The basic MODBUS-RTU protocol of CSD5 has a frame structure as 
picture below. 
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Figure 2 MODBUS Frame Structure 

 

The table below summarizes the data model of MODBUS-RTU on CSD5 
 

 
The MODBUS application data has 1 word per address. Therefore all CSD5 
parameter will have the MODBUS address more than 1. 
The data section is distinguished as Read-Only (Default MODBUS Address: 
30000) and Read & Write(Default MODBUS Address : 40000). 

The register number of MODBUS devices may begin with 0 or 1. Because 
this is determined by the master of MODBUS, '1' must be added to the 
register number if necessary. The maximum number of parameters which 
can be read or written at the same time is the same as the number of 
MODBUS addresses which is, in turn, the same as the number of the 
parameters in each group. In other words, all the parameters in each group 
can be read or written all together. 
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As a “Read Holding Register”, it could be used when the holding register of 
more than 1 address is read. If the parameters in a group are read, the all 
parameters of group could be readable by group unit (Multi-Read).  

Ⅰ. Request 

 

Ⅱ. Response 

*N

*N

*N  = Quantity of Registers 
 

Ⅲ. Error 

Ⅰ. Request 

 

Ⅱ. Response 

As “Read Input Register”, it could be used when the input register of more 
than 1 address is read. 
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Ⅰ. Request 

 

Ⅱ. Response 

*N

*N

*N  = Quantity of Registers 
 

Ⅲ. Error 

Ⅰ. Request 

 

Ⅱ. Response 

As “Write Single Register”, it could be used when a holding register is 
written. 

Ⅰ. Request 

 

Ⅱ. Response 
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Ⅲ. Error 

Ⅰ. Request 

 

Ⅱ. Response 

As “Write Multiple Register”, it could be used when numerous holding 
register is written. Also the group of CSD5 parameter could be written by a 
group unit. 
When try to write multiple register, user have to check parameter that give 
influence to other parameters. 

Ⅰ. Request 

*N

*N

*N  = Quantity of Registers 
 

Ⅱ. Response 

 

Ⅲ. Error 
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Ⅰ. Request 

 

Ⅱ. Response 

This Protocol uses only a portion of exception codes in MODBUS 
specifications. 
 
In case the Slave couldn’t handle the Master’s request, the Slave would 
return the “Exception Code”. The each “Exception code’ has a unique 
meaning on the Master’s request. 

When the Master sends the request to Slave Device, the Slave could have 
four possible states as below. 

 

Ⅰ. Server receives the Client(Master)’s request without any communication 

error, and proceeds the following sequence. Then Server completes to 
returns the proper reply to Client. 
 

Ⅱ. Server couldn’t receives the Client’s request properly, thus doesn’t 

precede the following sequence. Then Client would have a timeout fault. 
 

Ⅲ. Server receives the Client’s request, but it doesn’t reply any response due 

to the communication errors (parity, LRC, CRC, etc.). Then Client would 
have a timeout fault. 
 

Ⅳ. Server receives the Client’s request properly, but the proper following 

sequence is not defined. Then Client would get a Exception Code. 
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Among above four cases, the last event(case Ⅳ) describes the instance that 

the Exception Code would be returned. In that case, the two different data 
area which can be distinguished from the normal response will be possible. 

• Function Code Field: In general, the Server just returns the requested 
FC (Function Code) to Client. However, In case of Exception code, 
Server will add the 0x80 to Client FC, and return it. 

• Data Field: In general, the Server returns the appropriate data to 
Client. The data field contents will be versatile as to Client FC. 
However, In case of Exception code, the data field area will be 
equipped to the proper Exception code. 

 
The table below summarizes the Exception Code that the CSD5 
MODBUS-RTU can provide. 
 

 
*1: Exception Code 0x03 means the Illegal Data length. The Illegal Data Length means the 
improper data length. Exception Code 14(0x0E) is Illegal data Range. It means that data 
range exceeds the limit of minimum and maximum value.  
 
*2: Exception Code 0x0D is generated that master dose access the 32bit data address with 
function code 06 or the only high or low address of 32bit data with function code 10. 
 
*3: Exception Code 15(0x0F) is Illegal Command. It is occurred when received Run control 
can not be executed at the moment. 
 
*4: The Exception Code 16(0x10) means “Illegal Control”. It is occurred when network 
control mode is not set, but the drive was requested Run or I/O control command through 
network 
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At the CSD5 MODBUS-RTU, if the function code is “0x03”, “0x04”, and 
“0x10”, the exception code “0x03” means the “Illegal the number of 
requested data”. 

The example below is the case when the master requests the MODBUS 
address that was not defined at all 
 

Ⅰ. Request 

 

Ⅱ. Response 

All Parameters (Ft-x.xx or Inxx.xx) allocated in MODBUS Address of one 
or two. The register number of MODBUS devices may begin with 0 or 1. 
Because this is determined by the master of MODBUS, '1' must be added to 
the register number if necessary. 
 
The all Parameters, Monitoring, and Run of CSD5 servo is assigned to the 
MODBUS-RTU address. Besides the predefined function, additional 
functions are defined to the MODBUS address map. 
The Group 0 ~ Group 5 of CSD5 includes two types of data, which are 16 
bit and 32 bit. Since an address of MODBUS covers a word(16bit), each 
parameter could have 1 or 2 MODBUS address. 
The table below shows the example that the two MODBUS address is used 
to a parameter.(But the address map of this table is not real, which is just 
used for the explanation) 
 

If the parameter is 16 bit width, the corresponding combination of Word 
Data is applied via Big-Endian method. Whereas if the parameter is 32 bit 
width, the corresponding combination of Double Word Data is applied via 
Little-Endian method.(The address map of example below is not real, which 
is just used for the explanation) 
The below explains the each method via example 
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<Little-Endian> 
Ft-[x][yy] = 0x123405678(Double Word Data) & Address = 1000, 1001 
Address # 1000 = 0x5678, Address # 1001 = 0x1234 
 
<Big-Endian> 
Ft-[x][yy] = 0x123405678(Double Word Data) & Address = 1000, 1001 
Address # 1000 = 0x1234, Address # 1001 = 0x5678 
 
If master does access the 32bit data address with function code 06, 
exception Code 0x0D is generated. Also if master does access the only high 
or low address of 32bit data with function code 10, exception Code 0x0D is 
generated. 

The Ft-0.07 and Ft-0.09 is provided for communication setting. 
In case of master write to Ft-0.09 of slave, slave change Ft-0.09 after it 
response by present value of communication setting. Applied time is about 
50ms. 

 
The actual possible address range for node(or servo) is from 1 to 247. 
The Node Address 0 is reserved as the broadcast address. All slave nodes 
must recognize the broadcast address. When a broadcast request is sent on 
the serial bus, no response is returned from the slaves. 

The Ft-0.09.N0 is served for RS232 and RS485 baudrate. 
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Ⅱ

 
With the above bit, the proprietary ASCII protocol of CSD5 and more 
general MODBUS-RTU can be selectable. 

 
With the above bit, the RS232 for 1:1 communication and the RS485 for 
multi-drop of CSD5 can be selectable. 

 
This parameter only determines the control of Input and Run mode. 
Although the “Built-in Control” is selected, the normal parameter Read/Write is 
always possible. 
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1) Refer to Monitoring Parameter (Function Code 0x04) on page 29 for more detailed 
information on this parameter.  
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1) Refer to Fault and Warning Status Parameter - Input Registers on page 81 for more 
detailed information on this parameter.  
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1) Refer to Output Function Status Parameter on page 32 for more detailed information on 
these parameters.  
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The MODBUS address range of 600~4999 are reserved. (Except 

running and input Parameters) 

 

• Running Parameter (Function Code 0x06 or 0x10) on page 32 for 

MODBUS Addresses 2000~2016. 

• Input Function Parameter (Function Code 0x03, 0x06, or 0x10) on 

page 34 for MODBUS Addresses 3000~3002. 
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When the Client (or Controller) generally tries to write a data by FC 0x06, it 
will be stored to the RAM(Only Standard & Index Parameter) area, which 
means it will be volatile. If the written data is stored to Non-volatile flash 
memory permanently, the Client should do the following sequence. 
 
The Client should write the “1” to the dedicated address below. Then all 
RAM(Only Standard & Index Parameter)-resident parameter will be 
updated to the flash memory. Like other parameter write, the write to the 
address below should need the Function Code 0x06, 0x10. The permissible 
data on dedicated address below is only “1”. If the Client try to write other 
data except “1”, the server (CSD5) will return “Data Range Fail fault(0x0E)” 
The address, 9999, is Write-Only address. Therefore if the client try to read 
from it, the server(CSD5) will return the Exception Code 02(Address Fail). 
The important advice is the maximum allowable erase/program cycle of 
flash memory is 100,000cycles.  
 

The “Read or Multi-Read” of monitoring variables are possible through 
Function Code 04(Read Input Register). Each address is readable by Block 
base (Display Parameter Block). 

All display parameters (or variables) of CSD5 are mapped to Function Code 
“04” area, which has default address of 0x00. 
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At the above list, the Input/Output Signal Status (Dis-15) means the 
physical status of input and output pins. It’s expressed as hex format at the 
MODBUS data stream. That means the possible input or output per word is 
4, and one hex data could have “0” or “1” as a physical status like picture 
below. 
For the detail information on Dis-18, refer to the Servo Motor Manual. And 
for Display Error History (Dis-16), refer to C. Fault Codes.  
 

 

Figure 3 MODBUS I/O Signal Status Description 
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Address 20, 21 and 22 is physical status of input pins. However, 
communication input command don`t apply to physical input pins. 
Therefore value of those address is always “0”. 
Address 23 and 24 is physical status of output pins. 
 
< Address 23 > 

< Address 24 > 

 
Physical status of output pin is set to “1” as operate output function of 
allocated channel. 

For the function code 0x04, CSD5 MODBUS defines three kinds of 
parameter. One is the monitoring parameter as parameter. The another is 
fault & warning (refer to E. Warning Code) status and other is Output 
function status. 

MODBUS Fault & Warning Status Parameter 

 
The Output Function Status means the functional status, not physical status 
of output. If each function is mapped to the specific Modbus address and its 
function is enabled, then the assigned hex data would be set by “1”. 
Otherwise, it would be normally “0”. 
 
The table below describes the output functions that can be monitored, and 
it also provides short explanation on each function. 
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The Run Parameter at MODUBUS(Run Mode at built-in Jog) is dedicated 
to the specific MODBUS address section. Each Run Parameter is mapped 
to the unique MODBUS address. Besides, the data of Run Parameter mostly 
have never meant much. Only Run00 have an actual meaning. For this 
parameters, if the data value is over “0x11”, the Range Error 
fault(Exception Code 0x0E) will be posted. Also Run parameters only are 
used with function Code 0x06 and 0x10. 

The overall sequence of Run parameter is as picture below. When the Client 
send the Request on Run and the Server receive the Request packet, the 
Server will first send the “Response” packet. Then execute the following 
sequence. 
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Figure 4 Run Procedure 

 
A part of Run parameter function such as “Auto-Tuning”, needs a definite 
time to complete the requested work. Thus if the following Packet from 
Client is requested in the middle of function execution, the Server(servo) 
will return the Exception Code 06(Slave busy) to Client, which notify the 
Server is still busy. 
“Flash Update”, “Alarm Reset” need to delay time for execution of run 
command. If drive is operating the command that “Flash Update”, or 
“Alarm Reset” is requested from master and master request another 
command more than two, Drive will return error response to master. But if 
it is requested once, drive executes the second command after first 
command finish. 

As it mentioned, the all most Run Parameter of CSD5 has one MODBUS 
address. Except special function, most of it could be accessed by Function 
code 0x06 or 0x10 write. 
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Data of run command must have only “1” except run-00. 

The Jog Operation via MODBUS is possible via Run00 parameter, which is 
MODBUS address of 0x2000 with FC 0x06 and 0x10. The Jog Speed is Ft-
2.01(Modbus Address: 201) like built-in Jog. If Jog is not on and drive 
receive direction CW or CCW or Jog off value, then drive response 
Exception Code 15(command fail) to master.  
 

 

In the CSD5 MODBUS, almost Input function could be served through 
communication except several input. While the output function status is 
monitored by Function Code 0x04(read only), the input function control is 
engaged by Function Code 0x06 and 0x10 which was already used in 
parameter write. 
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For the Input control of CSD5, the two methods are supported. One is to 
use the real digital input signal from I/O connector. The other is to use the 
communication through MODBUS protocol. Among them, only one 
control method is possible at a time. (In order to control No.2 in Ft-0.09 
must set “1”) 

• WHEN THE DIGITAL INPUT (HARDWARE INPUT) FUNCTION 

CONTROL IS SELECTED AND THE MODBUS CONTROL IS TRIED. 
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: THE DRIVE WILL RETURN THE EXCEPTION CODE 16(ILLEGAL 

CONTROL), AND THE MODBUS COMMAND IS DISREGARDED 

• When the MODBUS Input Function control is selected and the 
Digital input (Hardware Input) control is tried. 

: Any Digital Input (Hardware Input) signal is disregarded. 

For supporting the special index and home function with Digital 
Input(Hardware Input) Control, control No.0 in Ft-0.32 must be set 
“`2”(which is “disable + special function).  
Digital input (Hardware Input) control and special function can be used 
simultaneously, and the Digital Input (Hardware Input) operates first in case 
that Digital input and special function are inputted at the same time and 
Special function doesn’t need clear procedure. 
 
The operation of Special function is below table. 

 
The Definition of exception operating is as below case  
 
Case1) No.0 in Ft-0.32 is “0” and Modbus control (3000 ~3003) is tried: The drive will 
return the Exception Code 16(Illegal Control), and the MODBUS 
command is disregarded  

Case2) No.0 in Ft-0.32 is “1” and Modbus control (3000 ~3002) is tried and Digital 
input(Hardware Input)control is tried : Any Digital Input(Hardware Input)signal is 
disregarded. 
Case3) No.0 in Ft-0.32 is “1” and Modbus control (3003) is tried and Digital input(Hardware 

Input)control is tried : The drive will return the Exception Code 15(Illegal 
Control), and the MODBUS command is disregarded and Any Digital 

Input(Hardware Input)signal is disregarded and  

Case4) No.0 in Ft-0.32 is “2” and Modbus control (3000 ~3002) is tried: The drive will 
return the Exception Code 15(Illegal Control), and the MODBUS 
command is disregarded. 
 
And If the stage of a drive is disable(servo off) Start Index, failure 
message(the Exception Code 15(Illegal Control)  is returned as below case 
 
Case1) When a drive is disable (servo off), if Start Index, Stop Index, Start 
Home, Stop Home Function is called,  
Case2) When Index is executing, if Start Home, Stop Home Function is 
called 
Case3) When Home is executing, if Start Index, Stop Index Function is 
called 
 
The definition of Ft-0.32 is as below table  
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/P-OT(Positive Over-travel), /N-OT(Negative Over-travel) and /H-SENS is not 
controlled by Modbus command. It is only controlled by hardware input. 
If No.0 value of parameter Ft-0.10 is “0”(always servo-on) and Modbus 
address 3000 is set “1”, drive keep servo-on continuous, although drive 
power is off/on. To out of servo-on, drive must be made fault situation. 
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Appendix A Standard Drive 
Parameters  

Parameters control CSD5 Servo drive operations. They are grouped by the type 
of drive, Standard or Indexing, and the settings they define.  
 
Descriptions of Indexing Drive Parameters begin on page 74.  

Standard drive parameters are grouped into these drive settings.  

• Group 0 - Basic drive system and I/O settings  

• Group 1 - Gain and gain tuning settings  

• Group 2 - Velocity control settings  

• Group 3 - Position control settings  

• Group 4 - Torque control settings  

• Group 5 - Supplementary drive system and I/O settings  

Parameter descriptions list the size of each parameter and the data options 
within the parameter.  
 
Descriptions of Indexing Drive Parameters begin on page 74.  
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Appendix B Indexing Drive 
Parameters  

Parameters control CSD5 Servo drive operations. They are grouped by the type 
of drive, Indexing or Standard, and the drive settings they define.  
 
Descriptions of Standard Drive Parameters begin on page 38.  

Indexing drive parameters are grouped into these drive settings. 

• Group 0 - Indexing drive system and I/O settings  

• Group 1 - Homing controls  

• Group 2 - Indexing operations  

• Group 4 - Indexing position and distance setting  

• Group 7 - Dwell settings  

• Group 8 - Velocity settings  

• Group 10 - Acceleration settings  

• Group 11 - Deceleration settings  

• Group 12 - Next Index settings  

Parameter descriptions list the size of each parameter and the data options 
within the parameter.  
 
Descriptions for Standard Drive Parameters begin on page 38.  
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Appendix C Warnings and 
Fault Codes  

This Appendix lists the Warnings and Fault Codes for CSD5 Servo drives.  

Warnings are drive abnormalities that allow motor control to continue. A three-
digit text message is displayed using the last segments of the display. 
 

Faults are serious abnormalities that cause loss of motor control. The Status 
indicator alternates between a three-digit error code preceded by the letter E, 
and a five-digit text message. This error message repeats until the problem is 
cleared. 
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