QUCM Modbus Master Application Manual

QUCM Modbus Master

Installation and Programming Manual

This Manual describes the QUCM application for generating Modbus RTU, Modbus ASCII, S@M&Qﬁd
PNIM reads and writes from the Quantum PLC backplane.

Effective: 30 October, 2002

NR:D

Niobrara Research & Development Corporation
P.O. Box 3418 Joplin, MO 64803 USA

Telephone: (800) 235-6723 or (417) 624-8918
Facsimile: (417) 624-8920
www.niobrara.com



POWERLOGIC, SY/MAX, and Square D are registered trademarks of Square D Com-
pany.
Modbus, Modicon, Quantum are trademarks of Schneider Electric.

Subject to change without notice.

© Niobrara Research & Development Corporation 2002. All Rights Reserved.



Contents

1 INErOAUCTION ..o 5
2 INSLAIALION ... 7
MOdUIE INSTAIALION ...t e r e e e e e e e e e e nneeeneees 7
Software INSLAllAtION ... e e e e e 7
Serial Connections to the QUCM-L ......ccuuiiiiiiiiiiee e e e e e 7
RS-232 QUCM Port to the Personal COMPULET .........ccoiiiiiiiieiiiiiiien e 7
RS-232 QUCM POrt to @ MOUEM ....ccoeiiiiiiieieeeee et e e 8
RS-485 QUCM Port to the POWERLOGIC Meters.......ccoeeeeeeeieiiiiiiiiiiieeeeeeiiiiinns 8
RS-485 QUCM Port to 2-wire Modbus SIaves ..., 8
Downloading the Applications into the QUCM ...t 9
Loading the FIMMWAETE .........ooiiiiiieiiieeee et e e e e e e e e s 9
[0 T= To [T aTo 12X o] o 1 USRS 9
3 OPEIALION ... 11
HOIAING REGISIEIS ...t 11
Reading the QUCM Port Configuration..............ccouueeeeeiniieeeen e 11
Loading the QUCM Port Configuration ...........cc.eeeeeiieeeeiiiiiiie e 12
Performing a Register REAM ...........ocueiiiiiiiiiie e 12
Performing a RegISter WIE .......oocuiiiiiiiiie e 13
(O] ool o (ST =] - | PRSP 19
OpPCode 01 - COIl REAM ....eeveiieeee et r e e e e e e nanes 19
Opcode 02 - INPUE BIt REA ........ueeiiiiiiiiiie et 19
Opcode 03 - Holding Register Read ............c..uviiiiiiiieeiiiiciiieeee e 19
Opcode 04 - Input RegiSter REAM ..........veiiiiiiiiiie ittt 19
Opcode 05 - Single COoil WILE .......eeeiiiiieee e 20
Opcode 06 - Single Holding Register WIe ...........cooiiiiiiieiiiiieee e 20
Opcode 15 - Multiple COil WHEE .......uviiiiiiiiiiee e 20
Opcode 16 - Multiple Holding Register WIte ...........ccoveeiiiiieie e 20
Opcode 17 - DeVice ID REAM .......ooooeeiiiiiiiiiiee ettt a e 20
Opcode 100 - Random Holding Register Read .............ccceeeiiiiiieieiiiiiiee i 20
MOTEM OPEIALION ...ttt et e et e e e e st e e s e snbr e e e e nees 20
Phone NUMDEr STOrage .........cooiiiiiiiiiiiiiice e 21

A EXAMPIES ... 23........



= 1 ] o] 1= 00 O PREEER 3. 2

= 1 ] o] 1= 2SR AN 2
5 TroubleSNOOUNG........cco.cooivieieecee e 31
1Yo [ L= T | o £ PSSR 31
L LT g o | £ SRS 1. 3
Figures
Figure 2-1 QUCM-L to RS-232 PC DCE Port (9-pin) (MM1 Cable) .....cccccccveeeeviiiiiiiiiiieeeeeeen, 7
Figure 2-2 QUCM-L to RS-232 Modem DTE Port (25-pin) (MM9 Cable) ..........ccccvviiiieeenenenn. 8
Figure 2-3 QUCM-LE to RS-485 t0 POWERLOGIC MELEr .......cceiiiiiiiiiaiiieesiiieeeee e 8
Figure 2-4 QUCM-LE to RS-485t0 POWERLOGIC MELEr .......uvviiiiiieeeeiiiiiiiiiiieeeeeeee e e e s e ssnienns 8
FIQUIE 4-1 EXAMPIE ....oeeeiiiiiieieee ettt e e e e e e e e e e s 23.
FIQUIE 4-2 EXAMPIE ..ottt e et s s 28.
Tables
Table 3-1 Holding RegISIEr MaAp ........uvviiiiiiiiiee e e e e e e 4.
Table 3-2 Holding Register Map for Port Configuration ... 15
Table 3-3 Input Register Map for Port Configuration .............occceeeiiiiiiiiiiiee e 16
Table 3-4 INPUL REGISIE IMAP ....vvvvieiieieeie e e i ie et e e e e e e s s e e e e e e e e s e s annne e aeeeeeeeemnes 17......
Table 3-5 Modbus Serial Error COUES ........uuiiiiiiiaiiiiiie et e e e 18
Table 3-6 MOAemM ErrOr COUES .....coiiiiiiiiieieeee ettt e e e e e e e e e e e e e e e e e snnnes 18..........
Table 3-7 QUCM Configuration ErrOr COUES ........ccoviiiiiiiiiiiiieeie e e e e e e e e e e s eeeeeee s 19
Table 3-8 Example for Dialing 9,14176248918 .......ccccoioiiiiiiiiiiiiiieeee e 21
Table 4-1 Input Register Map for Port Configuration ..............ccceeeiiiiiiiiniiee e 24
Table 4-2 Holding Register Map for CM2350 # 6 ......cvvivieeeiieiiiiiiiiieeeeeeee e e s esssnieeee e e e e e e e e e s e 25
Table 4-3 Input Register Map for CM2350 # 6 .......ooiiiuiiiiiiieiiee e 26
Table 4-4 Holding Register Map for Gas MONItOr #2 ..........occueiiiiiiiiiieeiiiee e 26
Table 4-5 Input Register Map for Gas MONItOr # 2 ........uuviiiieieeeeiieiiiieeere e e e e e 27
Table 4-6 Input Register Map for Port Configuration ..............occcuviiiiiiiiiieii e 29
Table 4-7 Holding Registers for PLC L WILE ........cooiiiiiiiieiiiiie ettt 29
Table 4-8 Holding Map for PLC 2 REAA ..........uuiiiiiiiiieeie i e e e e e e 30
Table 5-1 ModUule LIGES ...t e e eeas 31...
Table 5-2 User Light DefiNitioNS .........ccoiiiiiiiiiiii e 32.......



1
Introduction

The Niobrara QUCM is a TSX Quantfimompatible module that is capable of run-
ning multiple applications for performing communication translations between serial
and Ethernet protocols. This document covers an application that allows a Modicon
Quantum PLC to generate read and write operations out the QUCM serial ports from
I/O data on the backplane. Modbus opcodes 1, 2, 3, 4, 5, 6, 15, 16, 17, and 100 are
supported. The QUCM may be mounted in the local CPU rack, RIO rack, or DIO
rack.

Ports 1 and 2 of the QUCM may be independently configured for a variety of modes:
PNIM, SY/MAX, Modbus RTU Master, and Modbus ASCII Master. Slave devices
connected to the QUCM'’s serial ports may be directly accessed from the PLC by set-
ting specific Holding Register values and the replies are posted in Input Registers.
The QUCM can be configured to automatically dial a Hayes command modem to ac-
cess remote locations before sending the Modbus or SY/MAX commands.

A Modicon three (or more) slot Quantum rack and appropriate Quantum power supply
is needed for mounting the QUCM.
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2
Installation

Module Installation
Mount the QUCM in an available slot in the register rack. Secure the screw at the bot-
tom of the module.

Software Installation

The application files for the QUCM are included in the MASTER.ZIP file. This file
must be unzipped using PKUNZIP.EXE. A copy of PKUNZIP is included on the
standard NR&D software disk and is also available at www.niobrara.com. The latest
version of the MASTER.ZIP file is located at
http://www.niobrara.com/ftp/qucm/master/master.zip

The latest version of this document in pdf format is located at:
http://www.niobrara.com/ftp/qucm/master/gmaster.pdf

Serial Connections to the QUCM-L

RS-232 QUCM Port to the Personal Computer

A physical connection must be made from the personal computer to the QUCM in or-
der to download the applications. This link may be a serial connection from a COM
port on the personal computer to the RS-232 port on the QUCM-L. The Niobrara
MM1 cable may be used for this connection. This cable is shown in Figure 2-1.

RJ45 DE9S (female)
3 2
4 3
5 5

. C.
L,

Figure 2-1 QUCM-L to RS-232 PC DCE Port (9-pin) (MM1 Cable)
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RS-232 QUCM Port to a Modem

A special cable must be used to connect the QUCM to a modem for remote polling.
The Niobrara MM9 cable may be used for this connection. This cable is slightly dif-
ferent than the normal MM4 modem cable. This cable is shown in Figure 2-2.

RJ45 DE26M (male)
2 DTR 6
3 TX 2
4 RX 3
5 SG 7
6 RTS 6
7 DCD 7
6+8+20

Figure 2-2 QUCM-L to RS-232 Modem DTE Port (25-pin) (MM9 Cable)

RS-485 QUCM Port to the POWERLOGIC Meters

The Niobrara BB85 cable is the most convenient method for connecting may be used
for this connection. This cable is shown in Figure 2-1.

BB85 Meter
Out+ IN+
Out- IN-

In+ OuUT+
In- OUT-
Shield Shield

Figure 2-3 QUCM-LE to RS-485 to POWERLOGIC Meter

RS-485 QUCM Port to 2-wire Modbus Slaves

The Niobrara BB85 cable is the most convenient method for connecting may be used
for this connection. This cable is shown in Figure 2-1.

BB85 Meter
Out+ @ +
Out-

In+ |
In-
Shield Shield

Figure 2-4 QUCM-LE to RS-485 to POWERLOGIC Meter
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The DDC2I converter may be used to provide optical isolation between the QUCM
and the RS-485 network.

Downloading the Applications into the QUCM

The QUCM is rapidly evolving so be sure to upgrade the firmware in the module be-
fore loading the latest version of APP1.QCC. Most likely the QCOMPILE.EXE has
been updated so be sure to use the newest version. Firmware upload is as follows:

Loading the Firmware

1

2
3
4

1
2

Remove the module form the rack.
Move the RUN/LOAD switch on the back of the module to LOAD.
Replace the module in the rack and apply power.

Only the 3 light should be on. (The Link and RX E-net lights may be on if the
E-net port is connected and there is traffic.)

Connect the PC to QUCM Port 1 with a MM1 cable.

From the command line enter

> fwload32 qucmtcpl.fwl com1:
Be sure to have the colon after the PC’s com port name. The download will only
take a few minutes and will inform when finished.

Remove the module from the rack and change the switch back to RUN.
It is a good idea to press the RESET button after a firmware change.

Loading Appl

1
2
3

Move switches 1 and 2 to HALT.
Connect the PC to QUCM Port 1 in RS232 mode with an MM1 cable.

Load the APPL1 file with gload.

> gload 1 appl coml: -a
Will load the file into application 1's flash and set the program to automatically
start on power-up.

Place Switch 1 in RUN. The RNL1 light should come on.
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3
Operation

Holding Registers

The QUCM application uses Holding registers (4x) from the PLC to define the con-
figuration of the serial ports, which port the message is to be transmitted from, and the
type of message to be sent. The bit-mapped values are referenced as 984 bit orderin
(msb 1-16 Isb).

Reading the QUCM Port Configuration

The operation to check the Port Configuration is as follows:
The PLC zeros 4x0001.

The PLC waits for 3x0005.16 to clear.

The PLC sets 4x0001.13

The PLC sets 4x0001.16 to trigger the read.

The PLC waits for 3x0005.16.

The PLC reads the following data:

3x00010 = Port 1 Mode

3x00011 = Port 2 Mode

3x00012 = Port 1 Baud Rate

3x00013 = Port 2 Baud Rate

3x00014 = Port 1 Parity

3x00015 = Port 2 Parity

3x00016 = Port 1 Data Bits

3x00017 = Port 2 Data Bits

3x00018 = Port 1 Stop Bits

3x00019 = Port 2 Stop Bits

3x00020 = Port 1 Timeout (MS)

3x00021 = Port 2 Timeout (mS)

3x00022 = Port 1 Modem Connection Timeout (mS)
3x00023 = Port 2 Modem Connection Timeout (mS)
3x00024 = Port 1 Modem Idle Disconnect Timeout (mS)
3x00025 = Port 2 Modem Idle Disconnect Timeout (mS)

7 The PLC inspects 3x0005.13 for errors. If set then inspect 3x0006 for the error
code.

D g~ W N
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3

Loading the QUCM Port Configuration
The typical configuration operation technique is as follows:

1

2
3
4

The PLC zeros 4x0001.
The PLC waits for 3x0005.16 to clear.
The PLC sets 4x0001.12

The PLC loads the following data:

4x00010 = Port 1 Mode

4x00011 = Port 2 Mode

4x00012 = Port 1 Baud Rate

4x00013 = Port 2 Baud Rate

4x00014 = Port 1 Parity

4x00015 = Port 2 Parity

4x00016 = Port 1 Data Bits

4x00017 = Port 2 Data Bits

4x00018 = Port 1 Stop Bits

4x00019 = Port 2 Stop Bits

4x00020 = Port 1 Timeout (MmS)

4x00021 = Port 2 Timeout (mS)

4x00022 = Port 1 Modem Connection Timeout (mS)
4x00023 = Port 2 Modem Connection Timeout (mS)
4x00024 = Port 1 Modem Idle Disconnect Timeout (mS)
4x00025 = Port 2 Modem Idle Disconnect Timeout (mS)

The PLC sets 4x0001.16 to trigger the store.
The PLC waits for 3x0005.16 to be set.

The PLC inspects 3x0005.13 for errors. If set then inspect 3x0006 for the error
code.

Performing a Register Read

The following technique may be used to read register 4x01001 through 4x01010 from
Slave device 5 connected to QUCM Port 2.

1

2
3
4

The PLC zeros 4x0001.
The PLC waits for 3x0005.16 to clear.
The PLC sets 4x0001.15 to indicate the message is to go out Port 2.

The PLC loads the following data:

4x00007 =5 (Slave address)

4x00008 = 3 (Opcode 3 for Holding Register Read)
4x00009 = 10 (Register Count)

4x00010 = 1001 (Starting Register)

The PLC sets 4x0001.16 to trigger the read.
The PLC waits for 3x0005.16 to be set.

The PLC inspects 3x0005.13 for errors. If set then inspect 3x0006 for the error
code.

QUCM Modbus Master Application Manual
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The PLC reads the following data:

3x00010 = Slave Register 4x01001 Data
3x00011 = Slave Register 4x01002 Data
3x00012 = Slave Register 4x01003 Data
3x00013 = Slave Register 4x01004 Data
3x00014 = Slave Register 4x01005 Data
3x00015 = Slave Register 4x01006 Data
3x00016 = Slave Register 4x01007 Data
3x00017 = Slave Register 4x01008 Data
3x00018 = Slave Register 4x01009 Data
3x00019 = Slave Register 4x01010 Data

Performing a Register Write

The following technique may be used to write data to registers 4x0007 through
4x0011 from Slave device 25 connected to QUCM Port 1.

1

2
3
4

The PLC zeros 4x0001.

The PLC waits for 3x0005.16 to clear.

The PLC clears 4x0001.15 to indicate the message is to go out Port 1.
The PLC loads the following data:

4x00007 =5 (Slave address)

4x00008 = 16 (Opcode 16 for Holding Register Write)
4x00009 =5 (Register Count)

4x00010 =7 (Starting Register)

4x00012 =123 (Data for register 4x0007)

4x00013 =0 (Data for register 4x0008)

4x00014 =789 (Data for register 4x0009)
4x00015=1 (Data for register 4x0010)

4x00016 = -5 (Data for register 4x0011)
The PLC sets 4x0001.16 to trigger the write.
The PLC waits for 3x0005.16 to be set.

The PLC inspects 3x0005.13 for errors. If set then inspect 3x0006 for the error
code.

QUCM Modbus Master Application Manual 3 Operation 13
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Table 3-1

Holding Register Map

PLC Register

Description

Values

4x00001 Command Bitmap bit 16 - O=reset, 1=submit command
bits 14,15 - 00 = Send out Port 1
01 = Send out Port 2
10 = Send out Enet Port
11 = Reserved
bit 13 = Read Port Configuration
bit 12 = Write Port Configuration
4x0002 Number of dialing digits for modem valid 0-16 Zero disables modem dialing.
4x0003 Reserved for IP Address 1 or modem (Iiial valid 0-254 Modem digits 1234 in hex
4x0004 Reserved for IP Address 2 or modem (#ial valid 0-254 Modem digits 5678 in hex
4x0005 Reserved for IP Address 3 or modem (|Iial valid 0-254 Modem digits 9012 in hex
4x0006 Reserved for IP Address 4 or modem dial  valid 0-254 Modem digits 3456 in hex
4x0007 Slave Address valid 0-254
4x0008 Modbus Opcode 1 = Read Caoil (0x)
2 = Read Input Bits (1x)
3 = Read Holding Registers (4x)
4 = Read Input Registers (3x)
5 = Write Single Coil (0x)
6 = Write Singe Holding Register (4x)
15 = Write Multiple Coils (0x)
16 = Write Multiple Holding Registers (4x)
17 = Read Device ID
100 = Read Random Holding Registers (4x)
4x0009 Register Count valid 1-20 for opcodes 3, 4, 16, and 100
valid 1-320 for opcodes 1, 2, and 15
Ignored on opcodes 5, 16, and 17.
4x0010 Starting Register valid 1-65535
4x0011 Write Data 1 or Random Register 2 valid 1-65535
4x0012 Write Data 2 or Random Register 3 valid 1-65535
4x0013 Write Data 3 or Random Register 4 valid 1-65535
4x0014 Write Data 4 or Random Register 5 valid 1-65535
4x0015 Write Data 5 or Random Register 6 valid 1-65535
4x0016 Write Data 6 or Random Register 7 valid 1-65535
4x0017 Write Data 7 or Random Register 8 valid 1-65535
4x0018 Write Data 8 or Random Register 9 valid 1-65535
4x0019 Write Data 9 or Random Register 10 valid 1-65535
4x0020 Write Data 10 or Random Register 11 valid 1-65535
4x0021 Write Data 11 or Random Register 12 valid 1-65535
4x0022 Write Data 12 or Random Register 13 valid 1-65535
4x0023 Write Data 13 or Random Register 14 valid 1-65535
4x0024 Write Data 14 or Random Register 15 valid 1-65535
4x0025 Write Data 15 or Random Register 16 valid 1-65535
4x0026 Write Data 16 or Random Register 17 valid 1-65535
4x0027 Write Data 17 or Random Register 18 valid 1-65535
4x0028 Write Data 18 or Random Register 19 valid 1-65535
4x0029 Write Data 19 or Random Register 20 valid 1-65535
4x0030 Write Data 20 valid 1-65535

3
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Table 3-2 Holding Register Map for Port Configuration

PLC Register Description Values Default
4x00001 Status Bitmap bit 16 - O=reset, 1=submit command
bit 13 = Read Port Configuration
bit 12 = Write Port Configuration
4x0010 Port 1 Mode 1 = Modbus RTU Master 1 = Modbus RTU
2 = PNIM Master
3 = SY/MAX Master
4 = Modbus ASCII Master
4x0011 Port 2 Mode 1 = Modbus RTU Master 1 = Modbus RTU
2 = PNIM Master
3 = SY/MAX Master
4 = Modbus ASCII Master
4x0012 Port 1 Baud Rate 2400, 4800, 9600, 19200 9600
4x0013 Port 2 Baud Rate 2400, 4800, 9600, 19200 9600
4x0014 Port 1 Parity 0 =NONE 2 =EVEN
1=0DD
2 =EVEN
4x0015 Port 2 Parity 0 =NONE 2=EVEN
1=0DD
2 =EVEN
4x0016 Port 1 Data Bits 7 or 8 (7 only valid in ASCII) 8
4x0017 Port 2 Data Bits 7 or 8 (7 only valid in ASCII) 8
4x0018 Port 1 Stop Bits lor2 1
4x0019 Port 2 Stop Bits lor2 1
4x0020 Port 1 Timeout (mS) must be > 50 2000
4x0021 Port 2 Timeout (mS) must be > 50 2000
4x0022 Port 1 Modem Connection Timeout (mS) must be > 5000 60000
4x0023 Port 2 Modem Connection Timeout (mS) must be > 5000 60000
4x0024 Port 1 Modem Idle Disconnection 0 disables 60000
Timeout (MS)
4x0025 Port 2 Modem Idle Disconnection 0 disables 60000
Timeout (MS)

QUCM Modbus Master Application Manual
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Table 3-3  Input Register Map for Port Configuration

PLC Register Description Values Default
3x00005 Command Bitmap bit 16 - O=reset, 1=submit command
bit 13 = Read Port Configuration
bit 12 = Write Port Configuration
3x0006 Error Code 0 = No error
1- 12 Modbus Error Code (Table 3-5)
100- 106 Modem Error Code (Table 3-6)
1000 - 1018 QUCM Error Code (Table 3-7)
3x0010 Port 1 Mode 1 = Modbus RTU Master 1 = Modbus RTU
2 = PNIM Master
3 = SY/MAX Master
4 = Modbus ASCII Master
3x0011 Port 2 Mode 1 = Modbus RTU Master 1 = Modbus RTU
2 = PNIM Master
3 = SY/MAX Master
4 = Modbus ASCII Master
3x0012 Port 1 Baud Rate 2400, 4800, 9600, 19200 9600
3x0013 Port 2 Baud Rate 2400, 4800, 9600, 19200 9600
3x0014 Port 1 Parity 0 = NONE 2 =EVEN
1=0DD
2 = EVEN
3x0015 Port 2 Parity 0 = NONE 2 =EVEN
1=0DD
2 =EVEN
3x0016 Port 1 Data Bits 7 or 8 (7 only valid in ASCII) 8
3x0017 Port 2 Data Bits 7 or 8 (7 only valid in ASCII) 8
3x0018 Port 1 Stop Bits lor2 1
3x0019 Port 2 Stop Bits lor2 1
3x0020 Port 1 Timeout (mS) must be > 50 2000
3x0021 Port 2 Timeout (mS) must be > 50 2000
3x0022 Port 1 Modem Connection Timeout (mS) must be > 5000 60000
3x0023 Port 2 Modem Connection Timeout (mS) must be > 5000 60000
3x0024 Port 1 Modem Idle Disconnection 0 disables 60000
Timeout (MS)
3x0025 Port 2 Modem Idle Disconnection 0 disables 60000
Timeout (mS)
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Table 3-4 Input Register Map

PLC Register Description Values
3x0001 Application 1 Status
3x0002 Application 1 Line Number
3x0003 Application 2 Status
3x0004 Application 2 Line Number
3x0005 Status from QUCM Application bitmap bit 16 - O=reset, 1=Operation Complete

bits 14,15 - 00 = Send out Port 1,
01 = Send out Port 2
10 = Send out Enet Port
11 = Reserved

bit 13 0 = No Error, 1 = Error

3x0006 Error Code 0 = No error

1- 12 Modbus Error Code (Table 3-5)
100- 106 Modem Error Code (Table 3-6)
1000 - 1018 QUCM Error Code (Table 3-7)

3x0007 Slave Address valid 0-255

3x0008 Modbus Opcode 1 = Read Coil (0x)

2 = Read Input Bits (1x)

3 = Read Holding Registers (4x)

4 = Read Input Registers (3x)

5 = Write Single Coil (0x)

6 = Write Singe Holding Register (4x)

15 = Write Multiple Coils (0x)

16 = Write Multiple Holding Registers (4x)
17 = Read Device ID

100 = Read Random Holding Registers (4x)

3x0009 Register Count 1-20 for opcodes 3, 4, 16, and 100
1-320 for opcodes 1, 2, and 15
Reports the number of bytes in Opcode 17 reply

3x0010 Read Data 1
3x0011 Read Data 2
3x0012 Read Data 3
3x0013 Read Data 4
3x0014 Read Data 5
3x0015 Read Data 6
3x0016 Read Data 7
3x0017 Read Data 8
3x0018 Read Data 9
3x0019 Read Data 10
3x0020 Read Data 11
3x0021 Read Data 12
3x0022 Read Data 13
3x0023 Read Data 14
3x0024 Read Data 15
3x0025 Read Data 16
3x0026 Read Data 17
3x0027 Read Data 18
3x0028 Read Data 19
3x0029 Read Data 20

QUCM Modbus Master Application Manual 3 Operation 17



Table 3-5 Modbus Serial Error Codes

Error Code Description
0 No error
1 lllegal Opcode
2 lllegal Data Address
3 lllegal Data Value
4 Slave Device Failure
5 Acknowledge
6 Slave Device Busy
7 Negative Acknowledge
8 Memory Parity Error
9 Reserved
10 Reserved
11 No Reply from Slave
12 CTS Error (possible cable unplugged from QUCM)

Table 3-6  Modem Error Codes

Error Code Description
0 No error
100 Bad phone number digit count (>16)
101 Bad pone number dialing digit (must be hex 0-9, or C)
102 Modem not responding to AT commands.
103 No Dial Tone
104 Busy
105 No Carrier
106 Timeout waiting for answer.
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Opcode Detall

QUCM Modbus Master Application Manual

Table 3-7 QUCM Configuration Error Codes

Error Code Description
1000 Bad Command Bitmap
1001 Bad Port 1 Mode
1002 Bad Port 2 Mode
1003 Bad Port 1 Baud Rate
1004 Bad Port 2 Baud Rate
1005 Bad Port 1 Parity
1006 Bad Port 2 Parity
1007 Bad Port 1 Data Bits
1008 Bad Port 2 Data Bits
1009 Bad Port 1 Stop Bits
1010 Bad Port 2 Stop Bits
1011 Bad Port 1 Timeout
1012 Bad Port 2 Timeout
1013 Bad Slave Address
1014 Bad Opcode
1015 Bad Starting Register
1016 Bad Register Count
1017 Bad Random Register
1018 Bad TCP/IP Address

Opcode 01 - Coil Read

Opcode 01 allows reading of blocks of Ox coils from Modbus Slaves. This opcode
should not be used on SY/MAX devices. The Register Count (4x0007) is actually a
coil count for Opcode 01. The Staring Register value is actually the staring coil. The
reply data is placed in 984 style registers starting in register 3x00010. Coil counts of
up to 320 are permitted.

Opcode 02 - Input Bit Read

Opcode 02 allows reading of blocks of 1x bits from Modbus Slaves. This opcode
should not be used on SY/MAX devices. The Register Count (4x0007) is actually a
coil count for Opcode 02. The Staring Register value is actually the staring coil. The
reply data is placed in 984 style registers starting in register 3x00010. Coil counts of
up to 320 are permitted.

Opcode 03 - Holding Register Read

Opcode 03 allows reading of blocks of 4x registers from Modbus Slaves. This opcode
may be used on SY/MAX devices. Register counts of up to 20 are permitted. The
Starting Register determines the start of the read block from the slave.

Opcode 04 - Input Register Read

Opcode 04 allows reading of blocks of 3x registers from Modbus Slaves. This opcode
may be used on SY/MAX devices but will provide exactly the same data as opcode

3 Operation 19



03. Register counts of up to 20 are permitted. The Starting Register determines the
start of the read block from the slave.

Opcode 05 - Single Coil Write

Opcode 05 allows writing of a single 0x coil in a Modbus Slave. This opcode should
not be used on SY/MAX devices. The Register count is ignored. The Starting Regis-
ter determines the target coil in the slave. The bit to be written should be placed in
register 4x00011 bit 1 (MSB).

Opcode 06 - Single Holding Register Write

Opcode 06 allows writing of a single 4x register in a Modbus Slave. This opcode may
be used on SY/MAX devices. The Register count is ignored. The Starting Register
determines the target register in the slave. The data to be written should be placed in
register 4x00011.

Opcode 15 - Multiple Coil Write

Opcode 15 allows writing of multiple Ox coils in a Modbus Slave. This opcode should
not be used on SY/MAX devices. The Register count determines the number of coils
to be written. The Starting Register determines the target starting coil in the slave.
The bits to be written should be placed starting in register 4x00011 bit 1 (MSB).

Opcode 16 - Multiple Holding Register Write

Opcode 16 allows writing of a block of 4x registers in a Modbus Slave. This opcode
may be used on SY/MAX devices. The Register count determines the number of
words to write (max 20). The Starting Register determines the target register in the
slave. The data to be written should be placed in registers 4x00011 through 4x00030.

Opcode 17 - Device ID Read

Opcode 17 allows reading of the device ID from Modbus Slaves. This opcode should
not be used on SY/MAX devices. The Register count in the command is ignored.
The Register Count in the reply indicates the number of bytes of data in the reply.
The Starting Register is ignored.

Opcode 100 - Random Holding Register Read

Opcode 100 allows reading of random 4x registers from Powerlogic Modbus Slaves.
This opcode may be used on SY/MAX devices. Register counts of up to 20 are per-
mitted. The Starting Register determines the first register from the slave. Register
4x00011 determines the next register to read; through register 2x00029.

Modem Operation

20 Operation

3

A standard Hayes command compatible modem may be connected to the QUCM with
an MM9 cable to allow the QUCM to dial-up remote slaves. The QUCM looks at the
phone number on each read/write operation. If necessary, it will dial the remote loca-
tion, perform the command and report the reply data. If successive operations use the
same phone number, the QUCM will not disconnect between operations unless there
has been no messages for more than the Idle Disconnect Timeout.

Notice: If Modbus RTU, RNIM, or SY/MAX protocols are used through a modem,
extensive configuration of the modem sets will likely be required to enable the full 8-
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bit data to pass. Usually this involves disabling all hardware and software flow con-
trol, data compression, and error correction in the modems. Depending upon the tar-
get device, it may also be necessary to use 11-bit modem to ensure 8 data bits and
EVEN parity.

Phone Number Storage

The telephone number for the remote location is stored in holding registers 2, 3, 4, 5,
and 6. Register 2 contains the number of digits in the number. A value of O disables
modem dialing. The maximum value is 16 digits. The numbers are packed into regis-
ter 3, 4, 5, and 6 in hexadecimal characters, 4 characters per register from the most
significant to the least significant. Valid characters are hex numbers 0-9 and C. The
C value is used to signify a comma which is normally a 2 second pause in the dialing
string. Table 3-8 gives an example for dialing "9,14176248918".

Table 3-8 Example for Dialing 9,14176248918

Register Value (hex) Value (decimal) Description
2 000D 13 13 digits in dial string
3 9C14 39956 dial "9,14"
4 1762 5986 dial "1762"
5 4891 18577 dial "4891"
6 8000 32768 dial "8"
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Example 1

4
Examples

Figure 4-1 displays two POWERLOGIC CM2350 meters connected to Port 1 of the
QUCM-L through a BB85 terminal block. These meters do not communicate using
Modbus so Port 1 will be set for PNIM mode at 9600,E,8,1.

Port 2 of the QUCM is connected to a pair of Gas Monitors through a DDC2I to pro-
vide optical isolation. The Gas Monitors use Modbus ASCII protocol at 19200,N,8,1.

The QUCM port configuration is shown in Table 4-1.
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-L
I |
BB85 /\ ==
) = ma = =
" CM2350
. ‘h o Add =6
: 2\ -wire
MO Cable
® DDC2I
/ > B
ol ol
|\/| 0 . ol ol
2-wire | omm omm
Cable | omm emm
Gga Monitor
Add =1

Eg\a Mgnitor

Figure 4-1 Example
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Table 4-1 Input Register Map for Port Configuration

PLC Register Description Values
3x00005 Status Bitmap 9 (bits 16 and bit 13)
3x0006 Error Code 0 = No error
3x0010 Port 1 Mode 2 = PNIM Master
3x0011 Port 2 Mode 4 = Modbus ASCII Master
3x0012 Port 1 Baud Rate 9600
3x0013 Port 2 Baud Rate 19200
3x0014 Port 1 Parity 2 =EVEN
3x0015 Port 2 Parity 0 = NONE
3x0016 Port 1 Data Bits 8
3x0017 Port 2 Data Bits 8
3x0018 Port 1 Stop Bits 1
3x0019 Port 2 Stop Bits 1
3x0020 Port 1 Timeout (mS) 1000
3x0021 Port 2 Timeout (mS) 1000

The CM2350 units support the Opcode 100 Random Read so it may be used to gather a wide variety of data in a
single message. Tables 4-2 and 4-3 show a sample random read to gather frequency, average voltage, current,
power, and energy values from meter 6. The same setup could be used to read meter 7 by changing 4x00007 from
6 to 7 and then toggle bit 4x00001.16.

The Gas Monitor uses Analog Input Registers (3x) for its data. A Tables 4-4 and 4-5 show a sample Opcode 4 read
to gather five registers of data form monitor 2. The same data may be polled from unit 1 by changing the slave
address in 4x0007 to 1 and toggle bit 16 or register 1.
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Table 4-2 Holding Register Map for CM2350 # 6

PLC Register Description Values
4x00001 Command Bitmap 1 (Bit 16 only)
4x0002 Reserved 0
4x0003 Reserved for IP Address 1 0
4x0004 Reserved for IP Address 2 0
4x0005 Reserved for IP Address 3 0
4x0006 Reserved for IP Address 4 0
4x0007 Slave Address 6.
4x0008 Modbus Opcode 100 = Read Random Holding Registers (4x)
4x0009 Register Count 20
4x0010 Random Register 1 1001 (frequency)
4x0011 Random Register 2 1008 (Current 3-Phase Avg)
4x0012 Random Register 3 1017 (Voltage L-L 3-Phase Avg)
4x0013 Random Register 4 1021 (Voltage L-N 3-Phase Avg)
4x0014 Random Register 5 1034 (True Power Factor 3-Phase Total)
4x0015 Random Register 6 1042 (Real Power 3-Phase Total)
4x0016 Random Register 7 1046 (Reactive Power 3-Phase Total)
4x0017 Random Register 8 1050 (Apparent Power 3-Phase Total)
4x0018 Random Register 9 1621 (Real Energy Total 1)
4x0019 Random Register 10 1622 (Real Energy Total 2)
4x0020 Random Register 11 1623 (Real Energy Total 3)
4x0021 Random Register 12 1624 (Real Energy Total 4)
4x0022 Random Register 13 1625 (Reactive Energy Total 1)
4x0023 Random Register 14 1626 (Reactive Energy Total 2)
4x0024 Random Register 15 1627 (Reactive Energy Total 3)
4x0025 Random Register 16 1628 (Reactive Energy Total 4)
4x0026 Random Register 17 1617 (Apparent Energy Total 1)
4x0027 Random Register 18 1618 (Apparent Energy Total 2)
4x0028 Random Register 19 1619 (Apparent Energy Total 3)
4x0029 Random Register 20 1620 (Apparent Energy Total 4)
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Table 4-3

Input Register Map for CM2350 # 6

PLC Register

Description

Values

3x00005 Status Bitmap 1 (bit 16 only)
3x0006 Error 0
3x0007 Slave Address 6
3x0008 Modbus Opcode 100 = Read Random Holding Registers (4x)
3x0009 Register Count 20
3x0010 Random Register 1001 6001 (frequency)
3x0011 Random Register 1008 89 (Current 3-Phase Avg)
3x0012 Random Register 1017 0 (Voltage L-L 3-Phase Avg)
3x0013 Random Register 1021 119 (Voltage L-N 3-Phase Avg)
3x0014 Random Register 1034 525 (True Power Factor 3-Phase Total)
3x0015 Random Register 1042 17 (Real Power 3-Phase Total)
3x0016 Random Register 1046 27 (Reactive Power 3-Phase Total)
3x0017 Random Register 1050 32 (Apparent Power 3-Phase Total)
3x0018 Random Register 1621 9423 (Real Energy Total 1)
3x0019 Random Register 1622 4127 (Real Energy Total 2)
3x0020 Random Register 1623 9666 (Real Energy Total 3)
3x0021 Random Register 1624 0 (Real Energy Total 4)
3x0022 Random Register 1625 2305 (Reactive Energy Total 1)
3x0023 Random Register 1626 7235 (Reactive Energy Total 2)
3x0024 Random Register 1627 1144 (Reactive Energy Total 3)
3x0025 Random Register 1628 0 (Reactive Energy Total 4)
3x0026 Random Register 1617 5553 (Apparent Energy Total 1)
3x0027 Random Register 1618 3590 (Apparent Energy Total 2)
3x0028 Random Register 1619 7636 (Apparent Energy Total 3)
3x0029 Random Register 1620 1 (Apparent Energy Total 4)
Table 4-4  Holding Register Map for Gas Monitor #2

PLC Register Description Values
4x00001 Command Bitmap 3 (bit 16 and bit 15)
4x0002 Reserved 0
4x0003 Reserved for IP Address 1 0
4x0004 Reserved for IP Address 2 0
4x0005 Reserved for IP Address 3 0
4x0006 Reserved for IP Address 4 0
4x0007 Slave Address 2
4x0008 Modbus Opcode 4 = Read Input Registers (3x)
4x0009 Register Count 19
4x0010 Starting Register 1
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Example 2
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Table 4-5 Input Register Map for Gas Monitor # 2

PLC Register Description Values
3x00005 Status Bitmap 3 (bits 16 and 15)
3x0006 Error 0
3x0007 Slave Address 2
3x0008 Modbus Opcode 4 = Read Analog Input Registers (3x)
3x0009 Register Count 19
3x0010 Register 1 Data
3x0011 Register 2 Data
3x0012 Register 3 Data
3x0013 Register 4 Data
3x0014 Register 5 Data
3x0015 Register 6 Data
3x0016 Register 7 Data
3x0017 Register 8 Data
3x0018 Register 9 Data
3x0019 Register 10 Data
3x0020 Register 11 Data
3x0021 Register 12 Data
3x0022 Register 13 Data
3x0023 Register 14 Data
3x0024 Register 15 Data
3x0025 Register 16 Data
3x0026 Register 17 Data
3x0027 Register 18 Data
3x0028 Register 19 Data

Figure displays two SQUARE D Model 400 PLCs connected to remote 11-bit mo-
dems and Port 1 of the QUCM-L connected to its own 11-bit modem through an MM9
cable. These PLCs do not communicate using Modbus so Port 1 will be set for
SY/MAX mode at 9600,E,8,1.

The remote location at 624-8921 has a Niobrara RM14K modem in the SY/MAX

rack. The RM14K is configured for SY/MAX PSTN Auto-Answer operation with the
PORT set for 9600,EVEN,BCC and the LINE for 9600,EVEN,BCC. The Model 400
has a standard DC1 (CC-100) cable connecting its RS-422 port to the RS-422 port on
the RM14K.

The remote location at 624-8923 has an external 11-bit modem connected to the PLC
through a Niobrara SC606 cable. The SC606 provides the RS232<>RS422 conver-
sion between the 25-pin port on the modem to the RS422 port on the PLC.

The QUCM port configuration is shown in Table 4-6.
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Figure 4-2 Example
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Table 4-6  Input Register Map for Port Configuration

PLC Register Description Values
3x00005 Status Bitmap 9 (bits 16 and bit 13)
3x0006 Error Code 0 = No error
3x0010 Port 1 Mode 3 = SY/MAX Master
3x0011 Port 2 Mode 3 = SY/MAX Master
3x0012 Port 1 Baud Rate 9600
3x0013 Port 2 Baud Rate 9600
3x0014 Port 1 Parity 2 =EVEN
3x0015 Port 2 Parity 2 =EVEN
3x0016 Port 1 Data Bits 8
3x0017 Port 2 Data Bits 8
3x0018 Port 1 Stop Bits 1
3x0019 Port 2 Stop Bits 1
3x0020 Port 1 Timeout (mS) 2000
3x0021 Port 2 Timeout (mS) 2000

The Model 400 units support the Opcode 100 Random Read so it may be used to gather a wide variety of data in a
single message. Opcodes 3 and 16 are also used with the SY/MAX devices for performing block reads and writes
Table <example 2 setup 1> shows the QUCM Holding registers for dialing the PLC at 624-8921 and sending a 10
register read from remote register 3020. Table 4-8 shows the QUCM Holding registers for dialing the PLC at 624-
8922 and sending a single register write to remote register 205.

Table 4-7 Holding Registers for PLC 1 Write

PLC Register Description Values
4x00001 Command Bitmap 3 (bit 16 and bit 15)
4x0002 Dialing Digit Count 7
4x0003 Digits 1234 6248 (hex)
4x0004 Digits 5678 9210 (hex)
4x0005 Digits 9012 0000 (hex)
4x0006 Digits 3456 0000 (hex)
4x0007 Slave Address 0
4x0008 Modbus Opcode 3 = Read Registers (4x)
4x0009 Register Count 10
4x0010 Starting Register 3020
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Table 4-8 Holding Map for PLC 2 Read
PLC Register Description Values
4x00001 Command Bitmap 3 (bit 16 and bit 15)
4x0002 Dialing Digit Count 7
4x0003 Digits 1234 6248 (hex)
4x0004 Digits 5678 9220 (hex)
4x0005 Digits 9012 0000 (hex)
4x0006 Digits 3456 0000 (hex)
4x0007 Slave Address 0
4x0008 Modbus Opcode 16 = Write Registers (4x)
4x0009 Register Count 1
4x0010 Starting Register 205
4x0011 Write Data XXXX
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5
Troubleshooting

Module Lights

The QUCM has several lights that indicate the status of the module. Table 5-1 shows
the meanings of these lights.

Table 5-1 Module Lights

Light Meaning
Fault The module has a catastrophic fault.. Call the factory.
Active This light will be on if the module is in a traffic-copped slot in a Quantum PLC
system and the PLC is in RUN.
Ready This light should always be on (as long as it isn't in firmware load).
Run This light will be on if the module is in a traffic-copped slot in a Quantum PLC
system and the PLC is in RUN.
Col Comes on when an Ethernet collision occurs.
Lnk Is on when LINK is established on the 10BaseT port.
TXE Comes on when the module is transmitting on the Ethernet port.
RXE Comes on when the module is receiving on the Ethernet port.
RN1 This light should be on to indicate appl is running.
TX1 Comes on when the module is transmitting on serial port 1.
RX2 Comes on when the module is receiving on serial port 1.
RN2 This light should not come on since there is no app2 loaded.
X1 Comes on when the module is transmitting on serial port 1.
RX2 Comes on when the module is receiving on serial port 1.

User Lights

The QUCM-SE has 10 application driven lights numbered 1-10. The meaning of
these lights while the APP1 program is running is shown in Table 5-2.
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Table 5-2  User Light Definitions

Light

Meaning

1

O[N]l W[DN

=
o
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