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EZAutomation

Chapter 7: EZRack

Communication (Modbus, ASCII, etc.)
In this Chapter...

7.1 Supported EZRAck COMMUNICATIONS ....ccccuviieeeiiiieecciieecectiee e eeite e e e e re e e e e tree e e e saree e e e eabeeeeeeanes 286
7.1.1 EZRack Serial CommUNICAtIONS ... .uuiieieiiieeeciieee ettt e eecttee e e et e e e ette e e e ebre e e e erteeeeeneaeeeeans 286
7.1.2 EZRack Ethernet CommUNICAtIONS.....cccuviiiiiiiiie it e e eaane e 286

7.2 MOdbUS COMMUNICATIONS ..eeiuiriiiiieeiiie ittt eiee ettt e st e sbe e e sabeesbeeesabeesateesneeesareesnnes 287
7.2.1 Setup EZRack as an Ethernet Modbus Master..........ccevceiriiiiiieeniieeniee e 288
7.2.2 Setup EZRack as an Ethernet Modbus SIaVe...........ceeeeciiee it 293
7.2.3 Setup EZRack as a Serial Modbus Master (Modbus RTU)........cccccuveeeeciieeeccieeee e 294
7.2.4 Setup EZRack as a Serial Modbus Slave (Modbus RTU) .......cccceeeeciiieieciiee e 300
7.2.5 Modbus Tips and TroublesShOOtiNg .........ccciiciiiiiicciiie et e 303

7.3 ASCIH COMMUNICATION L.uiiiiiiiiii e aen 305
7.3.1 Setup EZRack to Send Out ASCII CommMUNICAtiONS ...cccvveeeiiceiiieeciieee e e ecieee e 307

7.3.2 Setup EZRack to Receive ASCII COomMMUNICAtIONS.....cccccuivieiiiiiieecieee e ecteee e eieee e 308




286

7.1 Supported EZRack Communications

The EZRack PLC supports multiple different options for communication with other devices.
These communications originate from the Serial or Ethernet port. Some communications need
to be setup in the EZRack Designer Pro and others are always available. Please refer to the lists
below for information about setup and use of these communications.

7.1.1 EZRack Serial Communications
The EZRack currently supports the following Serial Communications:

AVG EZRack Protocol — This protocol is used for HMI communication and does not need
to be setup. The HMI can immediately talk to EZRack over the EZ-CBL or equivalent
cable.

Modbus RTU Protocol — This protocol can be used for any third party communication.
The EZRack PLC does need to be setup to be a Modbus Master. No setup is needed for
the EZRack to act as a Modbus Slave. To communicate over Modbus RTU a RS422 /
RS485 cable is needed, please see Section 7.2 for more information.

ASCII Protocol — This is the most basic binary commutation where all information is sent
over in ASCIl format. This communication must be setup in the EZRack Designer Pro. For
more information please see Section 7.3 for more information.

7.1.2 EZRack Ethernet Communications
The EZRack currently supports the following Serial Communications:

AVG EZRack TCP/ IP Protocol — This protocol is used for HMI communication and does
not need to be setup. The HMI can immediately talk to EZRack over Ethernet.

Modbus TCP/IP Protocol — This protocol can be used for any third party communication.
The EZRack PLC does need to be setup to be a Modbus Master. No setup is needed for
the EZRack to act as a Modbus Slave. Please see Section 7.2 for more information.
lloT/MQTT Protocol — This protocol is the mainly used for Industrial Internet of Things
communication but can be used with any device that supports MQTT protocol. Please
see Chapter 8 for more information.

EtherNet/IP Protocol — This protocol can be used to communicate to any device which
uses EtherNet/IP communication. Please see Chapter 9 for more information on how to
use and setup EtherNet/IP.
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7.2 Modbus Communications

EZRack PLC provides connectivity to other devices over Modbus RTU and Modbus TCP/IP
protocol. You can use EZRack PLC either as a Modbus Master/Client or a Modbus Slave/Server.

In this document we will use Modbus Master and Modbus Client synonymously. Similarly,
Modbus Slave and Modbus Server would be used synonymously.

When used as a Modbus Master/Client, EZRack PLC communicates and exchanges data with
other Modbus Slaves/Servers. When used as a Modbus Slave, the EZRack PLC can respond to
Modbus commands from a Master. The EZRack can be used both as Modbus Master and Slave
at the same time if using Modbus TCP/IP. For Modbus RTU only 1 connection can be made a
time.

The Ethernet port on the EZRack PLC is used for Modbus TCP/IP connection. Please see section
7.2.1 and 7.2.2 for more information on how to setup the EZRack PLC for Modbus TCP/IP
communication.

The Serial port on EZRack PLC is used for the Modbus RTU connection. Please see section 7.2.3
and 7.2.4 for more information on how to setup the EZRack PLC for Modbus RTU

communication.

Please see the next page for Modbus Master Instruction Basics.
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Modbus Master Instruction Basics

For Modbus TCP/IP enter the

Select whether using Modbus Modbus Slaves IP Address
RTU or Modbus TCP/IP
t /
\ »
Commurications | Seial RS422 (ModbusRTU) v| » 0 . 0 . 0 . 0
Slave ID
® Tag Name — For Modbus RTU enter the
s 1 Modbus Slaves ID
@ Constant (1-247)
Select the Modbus operation this instruction
will do. The options including Read or Write, s implied by Modbus Con - For Register Communication
. . d Holding Register (03)
Coils or Registers, One or Many. et select Byte Order

| | ‘ A Byte Order
Modbus Command [Read Input Registers (04) v] © Low e, High Byte

Use the offset to select the @ High Byte, Low Byte
address you will be

communicating to. If you
use offset 5 then the address |5 (1-65535) [Address 300005 ]
that will be read is 300005.

Data Length PLC Address is the starting
() Tag Name location in the EZRack PLC
Enter how many 1 (1-100) where written or read
consecutive registers or information is stored.
coils written or read from |__ PLC ADDRESS =
the Slave Device. il CONTROL =
Error ERROR v
Timeout Time 30 {1-255 hs of a secordl

Control and Error are the

[ ok | EZRack registers with the
Modbus Master Instruction

status information.
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7.2.1 Setup EZRack as an Ethernet Modbus Master

The EZRack PLC can act as a Modbus Master to communicate to any third party device that
supports Modbus TCP/IP communication. The EZRack currently supports up to 4 simultaneous
connections at a time for read / write operations. To setup the EZRack please follow the

directions below.

1. Inan open project select the Modbus Master instruction from
the Instructions Menu or the Operator Bar.

MODELS
MASTER
Read [-Crhnd
Coils| Mod-
Y —-PLC
B
Cht1—
Fart—

T
Y

e
e

Serial RS422

Comrmunication

et

Send To Marquee

MOD .
2. Add the instruction to your ladder logic. Then double click on it LU el

to open the setup dialogue.

3. Inthe Instruction Details use the Communications drop down and select Ethernet
(Modbus TCP/IP). This will disable the slave ID option and bring up the IP address input

area.

Instruction Details

Communications Serial R5422

() Constant

o D Serial R5422 (Modbus RTU
FVE Ethemet (Modbus TCP/1F)
@ Tag Name h-‘ -

RTU -

{1-247)

4. Inthe IP address input please put in the IP address of the Modbus Slave/Server. For

example 10.1.200.100.

Ethemet (Modbus TCP/IP)

<P 0. 1 200 100




Read Input Registers ((4) -

1
Fead Caoils {071) k
Write Single Coil (05)
Write Multiple Caoils (15)
Fead Input Registers (04)
Fead Holding Registers ((:3)
Write Single Register (&)
Write Multiple Registers (16)
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5. Next in the Modbus Command and Address Offset section select the Modbus Command
to use. The table below summarizes what address range each command can write to or

read from.

uELLTE Code | Modbus Address Range*
Command

. 000001 — 065535 (Offset 1 — 65535)
Read Coils 01 No more than 1024 Coils at a time
Read Discrete 02 100001 — 165535 (Offset 1 — 65535)
Inputs No more than 1024 Coils at a time
Read Holding 03 400001 — 465535 (Offset 1 — 65535)
Registers No more than 100 Holding Registers at a time
Read Input 04 300001 — 365535 (Offset 1 — 65535)
Register No more than 100 Holding Registers at a time
Write Singe Coil 05 000001 - 0655?5 (Offset 1 — 65535)

Only one at a time

Write Single 06 400001 — 465535 (Offset 1 — 65535)
Register Only one at a time
Write Multiple 15 000001 — 065535 (Offset 1 — 65535)
Coils No more than 1024 Coils at a time
Write Multiple 16 400001 — 465535 (Offset 1 — 65535)
Registers No more than 100 Holding Registers at a time

For registers you further change the Byte Order of the data by using the Byte Order

selection.

*(only Offset entered; type is implied by the command)

Byte Order
i) Low Byte, High Byte
i@ High Byte, Low Byte
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In the Address Offset Input the address you will communicate to.

Address Offset
Tag Name

@) Constant Cffset (1-63535) [Address 100000 ]

The address offset can be tag based but it always formulated as an offset based on the
used command. Below are a few example:

Example 1:
To read one coil at address 200, you will select Modbus Command Read Coils (01). Then
in the Constant Offset input the value of 200. The Address area will now show 000200.

Example 2:

To write multiple registers at addresses 400005 — 4000020, you will select Modbus
Command Write Multiple Registers (16). Then in the Constant Offset input the value of
5. The Address area will now show 400005.

The Data Length is only available if reading or writing multiple coils/registers. The data
length can be tag based or you can put in a constant value. For each Modbus Command
the maximum data length will be shown to the side of the Constant Input location.

Data Length
Tag Mame

@ Constant 1 (1-1024)

Next the PLC Address must be input. This is the location where the value will either be
written (if reading from Slave) or read from (if writing to Slave).

PLC Address -

If multiple coils/registers are being written or read then the PLC Address is the starting
address. For example if reading 10 registers from the Slave and the PLC Address tag
address is R100 then the values will be written to R100, R101, R102... and R109. Note:
These tags will not be auto created, therefore the Auto Addressing will not ignore them
and it could be possible they are used in another tag.
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Finally for the Modbus Master Instruction enter a register tag for the Control and Error.
There is also an option to increase or decrease the time it takes before the
communication will timeout. The tables below give values and descriptions for control

and error codes.

Control -
Emor -
Control Bit Number Status when set
BO (LSB) Modbus serial Enable
B1 Waiting on reply
B2 Reply processed
B3 Not used
B4 Invalid length for starting address
ERROR CODE | Error Description
01 lllegal Function The function code (command code) in the Modbus
Master command is not understood by the Slave.
The Modbus Master command tried to access an
02 lllegal Data Address address not available in the Modbus slave device.
03 lllegal Data Value The Modbus Master Instruction sent a value not
acceptable to the slave.
04 Slave Device Failure An error occurred in slave device, while the slave was
trying to perform action requested by Modbus Master.
A reply was never received from the slave (the
05 Timeout communication link Between the Master and the Slave
may be disconnected.)
07 Checksum Error Error in check sum of the reply
The slave id in the master command message does not
08 Slave ID Failure match the slave id Returned in the reply message from
the Slave.
The Port on EZRack PLC is not opened for Modbus
09 Port not open error .
Master Instruction

10. Now that the Modbus Master instruction is created, a contact needs to be placed in

front of the instruction. The Modbus Master instruction is only executed once when

power is applied. Therefore if
you would like to have the
instruction constantly repeat,
place a normally closed
contact in front of the
Modbus Master Instruction
and a normally open coil after.

START
i

START MODEUS

4 |'\| MASTER

U RFead (-Crnd

S2 InFut Eeds| Mod-[CONST

PLC ADDRESS -PLC
R1 COMTROL
g Chtt1-R2
Fort-|Ethernet
IP-| 18, 1,208, 168

Se
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7.2.2 Setup EZRack as an Ethernet Modbus Slave

The EZRack PLC is always configured to act as a Modbus Slave. If the EZRack gets a valid Modbus
command via TCP/IP it will reply with the requested information. There is no setup needed on
the EZRack PLC. Please consult the Modbus Memory Map Table below to know which tags to
request for the information you want.

Modbus Memory Map

EZRack PLC Type Range \ Modbus Address Modbus Type
O — Discrete Outputs 01-0128 00001 -00128 DISCRETE

S — Discrete Internals S1-S1024 01001 - 02024 DISCRETE

SD — System Discrete SD1-SD16 03001 - 03016 DISCRETE

| — Discrete Inputs 11-1128 10001 -10128 DISCRETE

IR — Input Registers IR1 -IR64 300001 — 300064 WORD

R — Register Internals R1-R16384 400001 -416384 WORD

OR — Output Registers OR1-0R64 450001 - 450064 WORD

SR — System Registers SR1 -SR20 451001 -451020 WORD
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7.2.3 Setup EZRack as a Serial Modbus Master (Modbus RTU)

The EZRack PLC can act as a Modbus Master to communicate to any third party device that
supports Modbus RTU communication. To setup the EZRack please follow the directions below.

For Modbus RTU communication you will need to use Port 1 of the EZRack PLC and you will need
a RS422 or RS485 cable. Please refer to the chart below for pin out information.

PIN CONFIGURATION
Pin Number | Function
1 SD -
2 TXD
N 3 RXD
g 4 RD -
wn
g 5 GND
~ 6 SD +
™~
& 7 CTS
8 RTS
9 RD +

. C icati
1. Inan open project select the Open Port Command from oo neanen

the Instructions Menu or the Operator Bar. Open Port
OFen Send To Serial Port]
Fort
'EHE-EEI —Eauqﬁate
o|-Faritg =
Eight|-DataBits A e
One(-StorBits =/ | Serial Port

RS422(-Mode
Ho Protocol (-Protocol

2. Add the instruction to your ladder logic. Then double click
on it to open the setup dialogue.

" Send To Marquee

MOD .
BUS Modbus Master
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3. Inthe Open Port Instruction please make sure the Baud Rate, Parity, Data Bits and Stop
Bits match the configuration of your other device.

Cpen Port Instruction 2

Instruction Details

Opens the senal port of the PLC far third
party communication. As soon as the port
is open for third party communication,
program loader cannot communicate to
PLC through this seral port.

Use with Sert To Serial Port, Receive
From Serial Port, Send to Marquee, andor
Modbus Master.

Mote: Only 1 open port command needed.

Baud Rate |3600
Party [MNone =

Diata Bits ght
Stop Bits

Select Mode

Protocol |Modbus Master -

o (o
© (3
L] 4 4 4

[ oK || Canesl |[ Hep |

4. Next please select RS422 or RS485 based on which cable you are using. Note: RS232
does not work for Modbus Master or Modbus Slave.

5. Finally make sure that the selected protocol is Modbus Master. Note: As soon as the
Open Port Command is used the PLC will no longer be able to communicate over Port 1
(the primary CPU port).

6. Next press OK and your Port 1 is now available to be used to communicate to your
Modbus Slave.
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7. Next select the Modbus Master instruction from the Instructions Menu or the Operator
Bar.

MaLeUS
MASTER
Read |-Crnd [777
Coils[ Mod-—|227
77 -PLC
iy 7
Crtel—]297
Fort—|Serial RS422

8. Add the instruction to your ladder logic. Then double click on it to open the setup
dialogue.

9. Inthe Instruction Details make sure the Communications option is Serial R$422
(Modbus RTU).

Communications |5I3I'iEI| R5422 (Modbus RTU) v|

Slave 1D
Tag Mame

@ Constant 1 (1-247)

10. Next for the Slave ID input the ID number of the slave you wish to communicate to. This
option can also have a tag so you can change the slave you communicate to during
operation. Note: Only 1 Modbus RTU communication can happen at a time. Therefore
please wait till the Modbus Communication ends before starting another one.



Read Input Registers ((4) -

1
Fead Caoils {071) k
Write Single Coil (05)
Write Multiple Caoils (15)
Fead Input Registers (04)
Fead Holding Registers ((:3)
Write Single Register (&)
Write Multiple Registers (16)
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11. Next in the Modbus Command and Address Offset section select the Modbus Command
to use. The table below summarizes what address range each command can write to or

read from.

uELLTE Code | Modbus Address Range*
Command

. 000001 — 065535 (Offset 1 — 65535)
Read Coils 01 No more than 1024 Coils at a time
Read Discrete 02 100001 — 165535 (Offset 1 — 65535)
Inputs No more than 1024 Coils at a time
Read Holding 03 400001 — 465535 (Offset 1 — 65535)
Registers No more than 100 Holding Registers at a time
Read Input 04 300001 — 365535 (Offset 1 — 65535)
Register No more than 100 Holding Registers at a time
Write Singe Coil 05 000001 - 0655?5 (Offset 1 — 65535)

Only one at a time

Write Single 06 400001 — 465535 (Offset 1 — 65535)
Register Only one at a time
Write Multiple 15 000001 — 065535 (Offset 1 — 65535)
Coils No more than 1024 Coils at a time
Write Multiple 16 400001 — 465535 (Offset 1 — 65535)
Registers No more than 100 Holding Registers at a time

For registers you further change the Byte Order of the data by using the Byte Order

selection.

*(only Offset entered; type is implied by the command)

Byte Order
i) Low Byte, High Byte
i@ High Byte, Low Byte




12.

13.

14.
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In the Address Offset Input the address you will communicate to.

Address Offset
Tag Name

@) Constant Cffset (1-63535) [Address 100000 ]

The address offset can be tag based but it always formulated as an offset based on the
used command. Below are a few example:

Example 1:
To read one coil at address 200, you will select Modbus Command Read Coils (01). Then
in the Constant Offset input the value of 200. The Address area will now show 000200.

Example 2:

To write multiple registers at addresses 400005 — 4000020, you will select Modbus
Command Write Multiple Registers (16). Then in the Constant Offset input the value of
5. The Address area will now show 400005.

The Data Length is only available if reading or writing multiple coils/registers. The data
length can be tag based or you can put in a constant value. For each Modbus Command
the maximum data length will be shown to the side of the Constant Input location.

Data Length
Tag Mame

@ Constant 1 (1-1024)

Next the PLC Address must be input. This is the location where the value will either be
written (if reading from Slave) or read from (if writing to Slave).

PLC Address -

If multiple coils/registers are being written or read then the PLC Address is the starting
address. For example if reading 10 registers from the Slave and the PLC Address tag
address is R100 then the values will be written to R100, R101, R102... and R109. Note:
These tags will not be auto created, therefore the Auto Addressing will not ignore them
and it could be possible they are used in another tag.
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15. Finally for the Modbus Master Instruction enter a register tag for the Control and Error.
There is also an option to increase or decrease the time it takes before the
communication will timeout. The tables below give values and descriptions for control
and error codes.

Control -
Emor -
Control Bit Number Status when set
BO (LSB) Modbus serial Enable
B1 Waiting on reply
B2 Reply processed
B3 Not used
B4 Invalid length for starting address
ERROR CODE | Error Description
01 lllegal Function The function code (command code) in the Modbus
Master command is not understood by the Slave.
The Modbus Master command tried to access an
02 lllegal Data Address address not available in the Modbus slave device.
03 lllegal Data Value The Modbus Master Instruction sent a value not
acceptable to the slave.
04 Slave Device Failure An error occurred in slave device, while the slave was
trying to perform action requested by Modbus Master.
A reply was never received from the slave (the
05 Timeout communication link Between the Master and the Slave
may be disconnected.)
07 Checksum Error Error in check sum of the reply
The slave id in the master command message does not
08 Slave ID Failure match the slave id Returned in the reply message from
the Slave.
The Port on EZRack PLC is not opened for Modbus
09 Port not open error .
Master Instruction

16. Now that the Modbus Master instruction is created, a contact needs to be placed in

front of the instruction. The Modbus Master instruction is only executed once when

power is applied. Therefore if you would like to have the instruction constantly repeat,

place a normally closed

contact in front of the
Modbus Master
Instruction and a 9

START MOCEUS

MASTER

START
{ —

normally open coil after.

d |-Crmnd

eds| Mod-|COMST

ESS -FLC

R1 CONTROL
Cotrl-|E2
Fort—|Serial RS4ZZ

4|
2

c2
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7.2.4 Setup EZRack as a Serial Modbus Slave (Modbus RTU)
The EZRack PLC is always configured to act as a Modbus Slave but to communicate over Modbus

RTU to the EZRack PLC, Serial Port 1 needs to be open and a valid Slave ID needs to be assigned
to the EZRack PLC. To open Serial Port 1 follow the directions below. Once the Serial Port is open
please consult the Modbus Memory Map Table below to know which tags to request for the
information you want.

Modbus Memory Map

EZRack PLC Type Range Modbus Address Modbus Type
O — Discrete Outputs 01-0128 00001 - 00128 DISCRETE

S — Discrete Internals S$1-51024 01001 - 02024 DISCRETE

SD — System Discrete SD1-SD16 03001 - 03016 DISCRETE

| — Discrete Inputs 11-1128 10001 -10128 DISCRETE

IR — Input Registers IR1 —1R64 300001 — 300064 WORD

R — Register Internals R1-R16384 400001 -416384 WORD

OR — Output Registers OR1-0OR64 450001 - 450064 WORD

SR — System Registers SR1 -SR20 451001 -451020 WORD

Open Serial Port 1
For Modbus RTU communication you will need to use Port 1 of the EZRack PLC and you will need

a RS422 or RS485 cable. Please refer to the chart below for pin out information.

PIN CONFIGURATION
Pin Number | Function
1 SD -
2 TXD
N 3 RXD
- 4 RD -
wn
g 5 GND
o 6 SD +
™~
& 7 CTS
8 RTS
9 RD +
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Direction to Open Serial Port 1

1. Inan open project select the Open Port Command from the Instructions Menu or the
Operator Bar.

Communication

Open Port

OFen
Fort.

256808 -BaudRat.e
Hof-FPar-ita
Eight|-Lat.aBit=

Onel-StorBits
RS422(-Mode
Mo Protocol|-Protocol

2. Add the instruction to your ladder logic. Then double click

on it to open the setup dialogue. Send To Marquee

BUS Modbus Master

3. Inthe Open Port Instruction please make sure the Baud Rate, Parity, Data Bits and Stop
Bits match the configuration of your other device.

F
Open Port Instruction u
Instruction Details

Opens the senial port of the PLC for third
party communication. As soon as the port
is open for third party communication,
program loader cannot communicate to
PLC through this serial port.

Use with Sent To Serial Port, Recsive
From Serial Port, Send to Marguee, and/or
Modbus Master

Mote: Only 1 open port command needed.

Baud Rate [9600 <

Party
Data Bits
SopBits [One 7]

f Select Mode |RS422 -

Protocol |Modbus Slave =

Slave ID (1-247) 1

0K | [ cancel |[ Hel
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Next please select RS422 or RS485 based on which cable you are using. Note: RS232
does not work for Modbus Master or Modbus Slave.

Next select Modbus Slave for the protocol.

Finally enter the Slave ID that will be assigned to the EZRack PLC.

Note: As soon as the Open Port Command is used the PLC will no longer be able to
communicate over Port 1 (the primary CPU port).

Next press OK and your Port 1 is now available to be used to communicate to your
Modbus Master.
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7.2.5 Modbus Tips and Troubleshooting

When using Modbus RTU or Modbus TCP/IP keep in mind that the Modbus Master instruction
will only execute once upon power being applied to it. Also please refer to the table below for
basics of how to use multiple instructions.

Communication Max Concurrent .

. . Total Max Connection
Type Running Instructions
Modbus RTU 1 Unlimited* RS422/RS485
Modbus TCP/IP 4 Unlimited* Ethernet

*While the number of connections total is unlimited, please make sure instructions are
down before another instructions starts. Please refer to examples below.

Repeating Modbus Master Instruction:

This example shows a way to

T e =
3| '} e {—  repeatedly execute Modbus
Sl S2 InFyt Eegzl Mod-|COHST g2 . .
PLC ADDRESZ-PLC™ 5~ Master Instruction. S1 will enable
Ciotr1-|B2 - -
4 Port-|E8rial Rodzz the instruction. The Modbus

Master instruction is repeatedly
executed as long as S1 is true. (Modbus Master Instruction executes once every time the
instruction is enabled; to execute it again, the instruction should be disabled and then enabled.)

Only 1 Running Modbus Master at 1 Time Example:

=1 MODELS =) This example shows two Modbus
3 | r— Tgi:ER { —  instructions. When Normally open
b o EeE e e 52 contact S1 is true, first instruction gets
4 i Crtrl- CDNTRDL enabled, and communication to
ori-jeerial Redzz addressed slave starts. S2 will become

true when S1 is true AND the Modbus
instruction completes its operation.

=2 MODBLUS 53
MASTER

?

Fead
InFut REeds| Mod-|COMST 53
FLC ADDRESS Z -FLC
R COMTROL 2

FPort—|5erial R5422

o By placing S2 before second Modbus

instruction we ensure that the second
instruction does not start until the first is
completed. In this example S1 should
remain on until the second instruction is complete. Otherwise, when S1 turns off, S2 will also
turn off, and consequently, second Modbus master instruction may not complete.
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Only 1 Running Modbus Master at 1 Time Example (INCORRECT):

=1 MODELIS 52
| MESTER ‘ .
3 | Read |~Crnd {3 This example shows the INCORRECT use of the
51 InFut Feds| Mod-|COMST 52 . . . X
FUE CRERSFAAE S Modbus instructions. Two instructions are

4 Cotrl1-|R2

Port-|Serial RS422 enabled simultaneously, resulting in

unpredictable behavior for Modbus RTU. This

: example will function correctly for Modbus

=1 MODELS 53
6 _| | MASTER P TCP/IP

U Read [~Crnd )
51 InFut. Reds| Mod-|COHST 53
FLC ADDRESS 2 -PLC
R4 COMTROL 2

7 Chtr1-(RES

FPort-(Zerial RE4ZZ

Constant Modbus TCP/IP Communication Example:

This examples shows how to
START RESET 1 ’m

RESET 1

3 | N {esTE (+—  constantly update Modbus
S1 52 InFut. Eggs Hgd— CONST 52 . . .
PLC ACDRESE PLE |5 information from multiple slaves
4 Crtrl-|R2 .
T LA g when using Modbus TCP/IP. Here

5 both Modbus Master instructions
iyl FODEUS will run once S1is ON and they will

RESET 2

6 Ul Read |-Crnd = .
53 Lo Bkl AL s3 update as fast as they can. Note: If
7 Cotel=|85 oy used for Modbus RTU this will result

IP-]16.1.288, 161

in unpredictable behavior.

Troubleshooting Tips

Com Type EZRack is? ‘ Problem Solution
RTU & TCP/IP Master Illegal Function Please make sure the Slave supports this function.
RTU & TCP/IP Master Illegal Data Address | Please make sure the needed address exist.
Please make sure the read value is supported by
D
RTU & TCP/IP Master Illegal Data Value EZRack PLC
RTU & TCP/IP Master Slave Device Failure | Please make sure the Slave is functioning correctly.
RTU Master or Slave Timeout Please make surc.e the open port setting match those
of the other device.
Please make sure that the correct IP address are set
TCP/IP Master or Slave Timeout and both devices are connected to Ethernet Hub (or
you can use a crossover cable).
Pl k th t setti tch th
RTU Master or Slave Checksum Error case make surc.e © open port setting match those
of the other device.
Please make sure the open port settings match
RTU Master or Slave Slave ID Failure those of the other device. And the correct Slave ID
is used for this connection.
Please make sure you have used an Open Port
RTU Master Port not open error Instruction before the Modbus Master Instruction.




7.3 ASCII Communication
EZRack PLC provides connectivity to other devices over ASCII protocol. You can send and receive
information from the serial port over R$232, RS422 and RS485. To use the Send and Receive
from the serial port you need to first open the port using the Open Port Command. ASCII
communication uses Serial Port 1 with a RS232, RS422 or RS485 cable, please refer to the table
below for pin out information.
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Open Port Command
Open Port command is described in section 3.3.10 of this manual. Here we repeat this briefly.

Below is the Open Port Instruction dialog box.

Dats Bts
Stop Bits

Selsct Mods
Protocol

Open Port Instruction ==
Instruction Details
Opens the seral port of the PLC for third NOTE
party communication. As soon asthe port 1 Choose the fomat for the character sequence
is open for third party communication, {HEX or ASCII). MUST Select HEX format if NULL
program loader cannot communicats to {value D0)is one of the characiers
PLC through this serial port 2. Enter maximum of 4 characters separated by
Uss with Sert To Seral Pot, Receive comm o spaces). Bxamele: ab.c.d
From Serizl Port, Send to Marquee, and/or = £2ch HEX character can be specfied with 1 or 2
Modbus Master HEX digits. Example: 1.2,03.4
Note: Only 1 open port command needed
Baud Rate Enter/Display Char Sequence
@ Hex @ ASCll
Paity

Send Character Sequence
Start Characters

End Characters

[] Make Receive Sequence Same as Start

Receive Start Characters

Receive End Characters

[ ok [ Camcedl |[ Heb |
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PIN CONFIGURATION

Pin Number | Function
1 SD -

TXD

RXD

RD -

GND

SD +

CTS

RTS

RD +

O|lo(N([a(n|h_|WN

The following attributes will need to be set in this
dialog box for the Modbus Network you are
connecting to.

1. Baud Rate

2. Parity

3. Data bits

4. Stop bits

5. Select Mode “RS232, RS422 or RS485”

6. For Protocol Select “None”

Note: As soon as the Open Port Command is used
the PLC will no longer be able to communicate
over Port 1 (the primary CPU port).



Enter Optional Parameters:

1.

vk wn

Adding Send To and Receive From Port Instructions
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Select how the Char Sequence is inputted (Hex or ASCII).

Enter Send Start Characters in the Start Characters field (up to 4 characters).
Enter Send End Characters in the End Characters field (up to 4 characters).
Enter Receive Start Characters in the Start Characters field (up to 4 characters).
Enter Receive End Characters in the End Characters field (up to 4 characters).

To add the Send to Port and Receive From Port instructions, perform the following steps:

-

Send to Port Instruction

[55C=)

Instruction Details

Sends a string tag to the serial port.
Communication from serial port to other device will be in ASCII.

Source Tag Name | -
Control Tag Name -
Character Count Tag Name -

Send Start Character
Send End Character

[ ok ][ cancel |[ Hep

1. Select or Add an ASCII tag that
contains the string to be sent in the
Source Tag field using the drop
down list (for a Receive instruction:
the String that will receive the
characters from the serial port in
the Destination Tag field).

2. Select an integer register used by the instruction for status in the Control
Register Tag field using the drop down list. The following table describes the

control bits in the register:

Bit Number | Function

Bit O (Isb) Enable (0 = Disabled, 1 = Port is Open AND Instruction is
Enabled (Power flows to instruction))

Bit 1 Serial transmission done (1= function (transmit or receive)
done, 0=not done)

Other bits of the register are used for internal purposes and change state during

transmission/receiving.

3. Select or Add an integer register that displays the number of characters
transferred from the source tag to the serial output buffer in the Character
Count Tag field using the drop down list (for a Receive instruction: the Number
of characters transferred from the serial port to the destination tag).

4. Check either Send Start Character or Send End Character box if needed.



7.3.1 Setup EZRack to Send Out ASCII Communications

To send ASCIl information out you need to use the Send to Serial Port instruction.

Send to Serial Port:

When power flows through this element, the Send to Serial
Port instruction will send an ASCII string present in Src at
memory location Aaaaa to the Serial Port. The control and
character count used for sending the ASCII string is specified
by Cnt at memory location Ccccc and Ctrl at memory location
Bbbbb, respectively.

Send
Fort
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TAG 1
Aaaaa

TAG 2

Bbbbb

—Src
Cht—
—Ctrl

TAG 3

Ccccc

This instruction can only send out the specified ASCII string if the corresponding serial port has
been already opened by the Open Port instruction in advance. If the serial port has not been
initiated, the Send to Serial Port instruction will not send the ASCII string to the specified port.

Start and End characters can also be sent along with the ASCII string being sent out from the Src
register. You can specify Start and/or End characters to be included along with the ASCII string.
The starting and ending characters are specified in the Open Serial Port Instruction.

SEND Send
g | | Paort
UL TEME 1 -Src
S5 F1eE PRESET
Crt—|Rd
6 TIME 1-Ctrl
RS

In the example above, if S5 is ON (and the Port is Open), the Send Port command would send
the ASCII string as per programmed parameters. If the port is not yet open, the instruction will
do nothing, and the Enable Bit in the control register will remain 0, even if the S5 is on.
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7.3.2 Setup EZRack to Receive ASCII Communications
To receive ASCIl information you need to use the Receive from Serial Port instruction.

Receive From Serial Port:

When power flows through this instruction, the Receive Fecu
From Serial Port instruction will receive an ASCII string _Eg:t
from the serial port and store it in Dest at memory e Crt— |
location Aaaaa. The control and character count used for TAG 2 —Ch1
receiving the ASCII string is specified by Cnt at memory Bobbb)

location Ccccc and Ctrl at memory location Bbbbb, respectively.

This instruction can only receive the specified ASCII string if the corresponding serial port has
been already opened by the Open Port instruction in advance. If serial port has not been
initiated, the Receive from Serial Port instruction will not receive the ASCII string.

Start and End characters can also be received along with the ASCII string being received. You can
specify Start and or End characters to be verified when received along with the ASCII string. The
starting and ending characters are specified in the Open Serial Port Instruction.

RECU ==
g | 1 Fort.
U R185 -Des
Sé E1685 FEESET
Cht—|R4
g TIME 1 -Ctrl
RS

In the example above, if S6 is ON (and the Port is Open), the Send Port command would receive
the ASCII string as per programmed parameters. If the port is not yet open, the instruction will
do nothing, and the Enable Bit in the control register will remain 0, even if the S6 is on.



