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Modbus TCP

Included files:
Lantronix Devicelnstaller (folder): Program to configure E-485 Bridge (Ethernet)

Overview

This application note will show how to setup a SilverDust QCI-D2-1G8-EM servo controller for
Modbus TCP communications. Typically Modbus is used to share registers between the
controller and some Modbus host (i.e. HMI, PLC, ...).

The Modbus TCP E-485 Bridge firmware in these units converts Modbus TCP to single or
multi-drop Modbus RTU across the servo controller's RS-485 bus. Therefore, a single Modbus
TCP E-485 Bridge can be used as a gateway to an entire network of Modbus RTU servo
controllers via the RS-485 bus.

The controllers first must be initialized to use the Modbus RTU protocol over RS-485 and then
the Modbus TCP protocol needs to be configured on the E-485 Bridge.

This document assumes the reader is familiar with Quicksilver's Modbus Protocol as described
in QCI-AN038 Modbus Protocol.

Servo Controller Configuration

1) SilverDust QCI-D2-1G8-EM Jumpers
If your PC has an RS-485 port, QCI suggests using it to program the controller.

If you are using your PC's RS-485 port install only two the "485 TERM". If you are using the
PC's RS-232 port (i.e. COM1), remove all jumpers.

2) Set QUiCKcontrOI's Comm Port tO MOdbus Setup Communication Port
Protocol _ )
Setu p_>Com m Port The lEommuncatllon Fort maybe modified by !
puzhing the Modify Button. Cancel 1
Once the desired device has been selected,
Comm Properties check "Enable". Madify I
Communication Device Properties ¥ Enablet
_ el || Press COM, BBt ASCH, Baud=57600
COM | E-425 Bridge (Ethemet) | Modify
COM port ;cgm vi Erter COMnnn
Default=COM1 (i.e. COMZ00) ar
select from list
Baud Rate ; v!
Drefault=57E00 o7 B
Pratocal | B-Bit ASCI 2 Stop Bits, Mo Panity ] PreSS the pI’OtOCO| buttOI’l
Default=8-Bit A5CH, Mo Parity, 2 Stop Bits
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i i Select Protocol, Stop Bits and Parity.
Select Modbus protocol, 2 Stop Bits, No Parity e Gl

2 Stop Bits, Mo Parity i

Cancel

Press OK,OK,OK

Protocol [Default; 8-Bit ASCI)
;M odbus

Parity and Stop Bitz [Defaul: 2 Stop Bitz, Mo Parity)
;2 Stop Bits, Mo Parity :_j

3) Run Initialization Wizard
Tools->Initialization Wizard

Initialization Wizard

Press "Download” to initialize servo ar change the Seialie | Evil ! S I

factary default parameters using the "Initislize Parameter

. . Browser " or "Interview. Oplians |
Select Protocol from the Communications Devioe __“Dev " D |
Mator A7 —
branCh . : Mator Cable |4

Adr =16 Length [ft]
SilverDust D2 G2

Edit PRD:Protocol

Eil
Fil

Initialize: Parameter Browser

Select Protocol, Stop Bits and Parity,
MOTE: S-Bit Binary requires
2 Stop Bitz, Ma Parity

mmunications -

Identit

otocal

Serial Interface

Eaud Rate

ACK Delay =l

1 Init MB.qcy
Cancel a°p |

Open | Save | Save hs |

Description

Protocol [Defaul: 8-Bit ASCI)
ih-'l odbus

[zt |
o

Select the Modbus protocol, 2 Stop Bits, No Parity.
Parity and Stop Bits [Default 2 Stop Bits, Mo Parity) PreSS OK
;2 Stop Bite, Mo Parity )

Lo

Press "Download File..."
Follow the prompts.

4) RS-485 Serial Interface

(only for PCs with RS-232 interface) R Serlimerteee
If your are programming the controller using RS-232, Bk Cortrel toraaly st 1o SF st
you will need to switch to RS-485 in your application e e Cancel_ |
program prior to using Modbus TCP. Simply download o omsom Desciption |
a program (.qcp file) with the SIF command set to RS- | & GBS Biidas et - auo
485.

5) SilverDust QCI-D2-IG8-EM Jumpers
Disconnect the serial connection and install the 4 485 jumpers:
485 TERM
ETHERNET A
ETHERNET B
485 TERM
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Xport TCP Configuration

Contact your network person for an available fixed IP address for the unit, as well as your local
subnet mask and default gateway. This address should NOT be in the range of any DHCP
serving range to avoid conflicts. For this example, we will set the IP to 10.10.8.245, with a
mask of 255.255.255.0, and a gateway address of 10.10.8.1

Install the Lantronix Devicelnstaller included with this application note by running the setup
program in the Lantronix Devicelnstaller folder.

The E-485 Bridges will initially use DHCP (dynamic host configuration protocol) to get an initial
IP address if your router or server has DHCP configured. In the example, the served address
as 10.10.8.46. We do not want to use such a dynamic address, as it may likely change after a
period of time. Normally we want to assign a static address to each Modbus TCP device. Run
the Devicelnstaller from the Start menu.

Start => Programs => Lantronix => Devicelnstaller

Pushing the “Search” button, we locate all Lantronix adapters on the local LAN.
¥ |_antronix Devicelnstaller 4.1.0.9 =10] x|

Eile Edit Wiew Device Iook Help

S @ e

Search  Assign IP Upgrade

10.10.8.45 00-20-44-8F-64-51 Orline

— [

" Feady | 4

Select the wanted unit from the list. In this case, only a single unit is present. Click on the unit
and then select “Assign IP”. Select “Assign Specific IP address”, NEXT
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% Assign IP Address x|

Assignment Method

would you like to specify the IP address o should the unit get its
settings from a server out on the network?

€ Obtain an IP address automatically

@ pssign a specific IP address

TCPYIP Tutorial |

< Back. I Mext = I Cancel I Help |

Enter the IP address, subnet, and default gateway, NEXT

-
n IP Address x|
000 e | 1P Settings

Please fill in the IP address, subnet, and gateway ko assign the device.

The subnet will be Filled in automatically as wou bype, but please verify

it For accuracy, Incorrect walues inany of the below fields can make it

impassible Far wour device ko communicate, and can cause netwark
disruption.

IP address: |1u‘10,8,245
Subret mask: Izss,zss.zss.u
Default gateway Im‘ 1081

<back [ met> | conced | ven |
Select “ASSIGN” to make it active, then FINISH. This will take several seconds.

Assignment

Click the Assign button to complete the IP address assignment.,

Assign |

< Back | Finish | Cancel I Help |

Next double click on the wanted device (note the new IP address!)
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Select the Telnet Configuration Tab.

% |_antronix DeviceInstaller 4.1.0. -0l x|
Eile Edit “iew Device Tools Help

» e d

Search  Assign IP Upgrade

=) i, Lartronix Devices - 1 devics|s]
= gi Lacal Area Connection [10.10.8.3)

=+ #Port IP &ddress [10.10.8.245 Part [9999 Connect Clear
E<die XPartAP - firnware v2.30 —I —I

2% 10108245

Device Detals | Web Canfiguration | Tenet Eﬂf’\flgufa'mml

ﬂ Ready

Select “Connect”, and then <ENTER> to connect

¥ |_antronix Devicelnstaller =[Ol x|
File Edit View Device Took Help

e
Search  AssignIP Uparade

= 85 Lantionix Devices - 1 devicefs]
=gl Lol Area Connsction (10 1018.3)

=3 Port IP Address [10.10.8.245 Fort (9999 Disoonnect Clear
[S-4ias ¥PortlaP - firmware v2,30

¢ 10.10.8245 Modbus/ TCP to RTU Bridge
MAC address OD204ABF6451
Software wversion 02.3 (050420) XPTEX

Device Dala\\sl ‘web Configuration  Telnet Configuration |

Press Enter to go into Setup Mode
Model: Device Server Plus+! (Firmware Code:XA4)

Modbus/ TCP to RTU Bridge Setup
1) Network/IP Settings:

IF Address 10.10.58.245

Default Gateway 010.010.00&8.001

Netmask 255.255.255.000
2) Serial & Mode Settings:

Frotocol .. Modbus/RTU,Slave (5] attached

Serial Interface .. . 2600,58,M,1,R3232
3) Modem/Configurable Pin Settings:

CP1 ...... Not Used

CP2 vvunus Hot Used

CP3 ...... Mot Used
4) advanced Modbus Protocol settings:

Slave Addr/Unit Id Source .. Modbus/TCP header

Modbus Serizsl Broadoasts ... Disabled (Id=0 auto-wapped to 1)
ME/TCP Exception Codes . .. ¥es (return 00&H and 00EBH)
Char, Message Timeout 000S0mses, 05000msec

D) efault settings, S)ave, Q)uit without save
Select Cowmand or parameter set (1..4) to change:

| b Ready
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Type 2 to select protocol and serial interface, then keep RTU, Slaves attached - <CR>
Set Interface type to RS485+2wire (3)
Set serial Interface to 57600,8,N,2

¥ | antronix Devicelnstaller 4.1.0.9 =153}
File Edit View Device Tools Help

rea

Search  Assign IP Upgrade

a % Lartronix Devices - 1 devicels]
= & Local Area Connection [10.10.8.3]

=-E0 XPort IP Address [10.10.8.245 Port [9999 Disconnect Clear
[ wPort-lAP - firmware +2.30 _I _I

_'_'-4:1010.8245 D)efault settings, S)awve, Q)uit without save
Select Command or parameter set (1..4) to change:

Device Detals | Web Configuiation  Telnet Configuration |

Attached Device [(1=Slave Z=Master) (1)

Serial Protocol (1=Modbus/RTU 2=Modbus/ASCII) (1)

Interface Type (1=RS232 2=RS422/RS485+4-wire 3=RS485+Z-wire) (1) 3
Enter serial paramweters (9600,8,N,1) 57600,8,H,2

Modbus/ TCP to RTU Bridge Setup
1) Network/IP Settings:

IP AAArESS «vvuerrnnnnsnnnns 10.10.58.245
Default Gateway . .. 010.010.008.001
NetmasK ...c.iiienrnrrnnnns 255.255.255.000
2) Serial & Mode Setting
Protocol seuvvavwaas Modbus/RTU, Slave (5] attached

Serial Interface 57600,8,N,2,R34585
3) Modem/Configurable Pin Settings:

CP1 Not Used
CP2 Hot Used
CP3 Mot Used
4) advanced Modbus Protocol settings:
Slave Addr/Unit Id Source .. Modbus/TCP header
Modbus Serizsl Broadoasts ... Disabled (Id=0 auto-wapped to 1)

ME/TCP Exception Codes .
Char, Message Timeout

.. ¥es (return 00&H and 00EBH)
...... 00050mses, 05000msec

D) efault settings, S)ave, Q)uit without save
Select Cowmand or parameter set (1..4) to change:

|H Ready
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Select Modem/Configurable pin settings (3)
CP1 function: Select RS485 Enable (4)
Invert RS485 Output Enable: (N)

CP2 function: Unused (1)

CP3 function: Unused (1)

¥ |antronix DeviceInstaller 4.1.0.9 i [=] 3]
File Edit View Device Tools Help

@

Scarch  Assign 1P Upgrads

=l %) Lantionix Devicss - 1 devicels]
E-gfg Local Area Connection [10.10.8.3]

=0 XPart IP Address |1I],1I18,245 Fort Iﬂﬂﬂﬂ Disconnect Clear
(=44 RXPortlAP - firmware v2 30

2% 10108245

Device Dela\\sl ‘web Configuration T elnet Configuration |

D)efault settings, S)ave, Q)uit without save
Select Comwmand or parameter set (1..4) to change:

CP1 Function (1=Unused, Z=Status LED Output, 3=RTS Output, 4=RS485 Enable] (1) 4

Invert RS485 Output Ensble (active low) (M) N
CP2 Function (1=Unused, 2=DTR Output, 3=R3485 Output Enable) (1)
CP3 Function (1=Unused, 2=Diagnostic LED Cutput) (1)

Modbus/ TCP to RTU EBridge Secup

1) Network/IP Setctings:

IP AAArESS . iivvnvnrernnnnns 10.10.8.245
Default Gateway . . 010.010.008.001

NetwasSk coevvannnan 255.255.255.000
2] Serial & Mode Settings:
Protocol

................... Modbus/ BT, §lave [s) atbached
Serial TNLerface ......a.... 57600, 8,H,2, RS465

3) Modem/Configurable Pin Settings:

RZ485 Output Enable

Not Used
Not Used
4] Advanced Modbus Protocol settings:
Slave Addr/Unit Id Souree .. Modbus/TCP header

Modbus Serial Broadcasts ..
MB/TCP Exception Codes
Char, Message Timsout

. Disabled (Id=0 auto-mapped to 1)
..... Yes (return O0H and O0EH)
...... 00050mses, 05000msec

D)efault settings, S)ave, Q)uit without save
Select Command or parameter set (1..4) to change:

| ¥ Ready
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Select Advanced Modbus Protocol Settings (4)

Other choices are up to system choices, but set Serial TX delay after RX to 1 ms
Auto slave address uses the address set in each controller as set the by the Initialization

Wizard in QuickControl, and allows multiple units to be controlled via RS-485 from a single E-
485 Bridge.

Slave address (0 for auto, or 1..255 fixed otherwise) (0)

Allow Modbus Broadcasts (1=Yes 2=No) (1)

Use MB/TCP 00BH/00AH Exception Responses (1=No 2=Yes) (2)
Disable Modbus TCP pipeline (1=No 2=Yes) (1)

Character Timeout (0 for auto, or 10-6950 msec) (0)

Message Timeout (200-65000 msec) (20)

Serial TX delay after RX (0-1275 msec) (1)

Swap 4x/0H to get 3x/1x (N) N

# | antronix Devicelnstaller 4.1.0.9 =153}
File Edit View Device Took Help

rea

search  AssignIP Upgrads

a Lantronix Devices - 1 device(s) Device Dela\\sl ‘web Configuration  Telnet Configuration |
= g‘g Local &rea Connection [10.10.8.3)

=63 %Port IP Address [10.10.8.245 Port [9939 Connect Clear
Zhitge MPartAP - fimnwars 2 301

-~ 2% 10108245

D)efault settings, S)awve, Q)uit without save
Select Commend or parameter set (1..4) to change:

Slave address (0 for auto, or 1..255 fixed otherwise) (0)
illow Modbus Broadeasts (1=Yes 2=No) (1)

se MB/TCP OOBH/ODAH Exception Responses (1=Ho 2=Tes) (21
Disable Modbus/TCP pipeline {1=MNo 2=Yesj (1)

Character Timeout (0 for auto, or 10-6950 msec) (50) 0
Message Timeout (200-65000 msec) (5000) 20

Serial TZ delay sfter RX (0-1275 msec) (0] 1

Swap 4x/0H to get 3x/lx (M) N

Modbus/ TCP to RTU Bridge Setup
1) Network/IP Settings:

IFP RAArESS «vuumronnnnsnnnns 10.10.58.245
Default GAteWay .....vveanaa. 010.010.00&8.001
NetmasK ..c.iiieninrrnnnnns 255.255.255.000
2) Serial & Mode Settings:
Protocol sevvsvanrassrnnnans Modbus/RTU, 3lave (5] attached
Serial Interface ........... 57600,8,N,2, R34585
) Modem/Configurable Pin Settings:
CP1 ...... RS485 Output Enable
CP2 vouuns Hot Used
CP3 ...... Mot Used
4) Advanced Modbus Protocol settings:
Slave Addr/Unit Id Source .. Modbus/TCP header
Modbus Serizsl Broadoasts ... Enabled (Id=0 used as broadcast)
ME/TCP Exception Codes ..... Fes (return 00AH and 00EH)
Char, Message Timeout ...... 00000mses, O00Z00msec

D) efault settings, S)ave, Q)uit without save
Select Cowmand or parameter set (1..4) to change:

Parameters saved, Restarting ...

|H Ready

Finally select Save (S) to keep these parameters
Exit the Lantronix configuration.

Unit is now accessible via Modbus TCP.
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Register Watch Monitor

A good way to troubleshoot your programs while using
Modbus TCP is to connect a PC to the controller's RS-485 Add Regiter | Deleto Fegisei| Devioe 16 Dev #1
bus and use QuickControl's Register Watch Monitor tool AR .
to monitor the controller’s registers. Register Watch e esiion(] — 11?59%

Monitor will passively monitor the RS-485 bus and extract
any commands containing register data. The results are
displayed in Register Watch’s Data column.

Register Watch Monitor is enabled by checking "Monitor" in the Register Watch tool.
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