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1. Overview

1.1 Architecture Overview

Total coal mine automation system comprises many different integrated hardware and software solutions
depending upon the needs of the installation. Total Equipment’s input and output signals of this technical
specification description are Ex.&I.S. for coal mine.

Figure 1 represents many of the possible nodes that can be utilized in an Total coal mine automation system

architecture. 1
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Figure 1. Sample Total coal mine automation system Architecture

1.2 General Environmental and Agency Certifications

Parameter
Environmental Conditions
Altitude
Barometric Pressure
Operating Temperature
Relative Humidity
Grade Pollution

Specification |
Being explode Gas and grime
2000m
80Kpa-106Kpa
-10to 40 °C
95%+3%, (25°C £3 °C)

3
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2. Ex. & 1.S UPS Power Supply Specifications

Standard Power Supply

Parameter Specification

Type

UPS

KDW16

Description

Explosion and Intrinsically Safe UPS

Explosion indicate

dibl

Working Mode

Continuous Working

Input power voltage

AC127V,220V,380V or 660V; 50HZ

Input power change range

80%~115%

Output power: Single circuit

Voltage : 18+8%, or 24+5%, or 15£5%, or 124+5%,
Current : 1.0A, 0.5A 1.0A 1.5A
UPS backup times 4 hours

Approval NO. MA

2001091-2004

Mechanical Dimensions, Lx B xH mm

3

125x130x60 mm

Weight Kg

~32Kg
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3. Intrinsically Safe Coupler Interface

FSK-RS485 , Profibus-DP

Type TCM-1118/20

Description The module TCM-1118/20 serves data
communications equipment and converts
data telegrams (RS485) into Profibus
telegrams (FSK).

FSK to RS485, RS485 to FSK

Outline

Intrinsically Safe Power Supply

Voltage V 12VDC
Current mA 50mADC
Power Indication Red LED

Communication Working Indication Tx and Rx 2 Greed LEDs / every side

Connegtion Mode Phoenix Terminal

Protection IP54

Operating Temperature, °C Ta:=-20°C to +80°C
Relative Humidity < 95% (25°C)
Atmosphere Pressure 80Kpa-106Kpa
Altitude 2000m

mounting 35mm DIN Rail

Intrinsically power circuit Profibus FSK
Profibus-FSK

-Max. input/output voltage Uo=16Vpp

/
-For connection to an data transmission Profibus---M EExI.
circuit
non-intrinsically safe power circuit (RS485)

(RS485)
Max. input/output voltage Uo =16V

/
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Mechanical Dimensions, Lx B xH mm

H

125x130x60 mm

Weight Kg

~0.5Kg
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4.

Intrinsically Safe Coupler Unit

FSK-RS485 , Profibus-DP

Parameter Specification

Type

TCM-1118/20A

Module Description

The module TCM-1118/20 serves data
communications equipment and converts
data telegrams (RS485) into Profibus
telegrams (FSK).

FSK to RS485, RS485 to FSK

Outline

Intrinsically Safe Power Supply

Voltage V 12VDC

Current mA 100mADC

Diagnostics and Troubleshooting 4 x 16 characters LCD (with Back Light)
Operation Metal Keyboard

Connection Mode Socket/Plug

Protection IP67

Operating Temperature, °C

Ta :=-20°C to +80°C

/
-For connection to an data transmission
circuit

Relative Humidity < 95% (25°C)
Atmosphere Pressure 80Kpa-106Kpa
Altitude 2000m
Intrinsically power circuit Profibus FSK

Profibus-FSK
-Max. input/output voltage Uo =16Vpp

Profibus---M EExl.

non-intrinsically safe power circuit (RS485)
(RS485)
Max. input/output voltage
/

Uo =16V

Mechanical Dimensions, Lx B xH mm

70 x 220 x 125 mm

Operating Temperature, °C

Ta :=-20°C to +80°C

Weight Kg

~5Kg
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5.

Intrinsically Safe Remote 1/0 Control Unit 1/O

FSK — /O Unit Profibus-DP

Parameter Specification
Type TCM-1118/36
Control Unit Connection Box
Front view of the Controller Unit In OUtl
\4
Power Power Sensor
Supply For or
sensor actuator
Configure Outline
Power Supply I/O slot 1/0 slot 1/0 slot 1/0 slot
And 1 2 3 4
FSK Interface

1. Base Unit is power supply and FSK interface.

2. 41/0 slots.

3. Chassis has I/O 4 slots (Non Include Base Unit).

4. Following I/0O module Type can be Configured in I/O slot.
TCM-1118/36-16DI124D, 24VDC Digital Input Module
TCM-1118/36-8D0O24DR, 8 Relay Digital Output Module.

TCM-1118/36-8Al,
TCM-1118/36-4A0

8 Analog Input Module.
4 Analog Output Module.

Intrinsically Safe Power Supply:
- Rated Voltage V

- Voltage Fluctuating Range
- Rated Current mA , Max.
- Reversal Polarity Protection

- Short Protection

- Isolation Voltage
- Power Indication

12VDC
+10% (12VDC)

1000mADC
OK

Inner Fast Fuse, 250 V, 5A
500V DC
Red LED

Protection

IP67

Operating Temperature, °C

Ta:=-20°C to +80°C
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Relative Humidity < 95% (25°C)
Atmosphere Pressure 80Kpa-106Kpa
Altitude 2000m

Mechanical Dimensions, Lx B xH mm

150 x 450 x 250 mm

Weight Kg

~10 Kg

Connection Terminal Blocks, Min.

70

Connections Port
-Connection Port Type
-Connection Port Material
-Number of Connection Port
-Cable Input Hole

-Cable Out Diameter (¢mm)
-Location

I.S. RS485 FSK Interface
Physical Interface

Screw Thread Fixed Pipe Connection
Non-Burning and Non-Halogen
40

M20 x 1.5
$6.5-13.5mm
On Bottom of the Connection Box

RS485 FSK

RS485 FSK (Shield)

Interface Protocol Profibus DP

Node Type Slave

Baud Rate 9.6K~12Mbps, Auto Adjust
Exchange data Between Slave & Slave Yes

State and Diagnosis Display

4 x 16 characters LCD (Back Light)

Operation

Metal Keyboard

Communication Distance, Max 5Km
Intrinsically power circuit Profibus FSK
Profibus-FSK
U0 =16Vss

- Max. input/output voltage

/
- For connection to an data transmission
circuit

Profibus-M EExl.

Node Add Range 0-125

Add Set Mode DIP Switch
Number of Gsd file Modules, Max 8

RAM Capability

-Max Input Len 244 Bytes
-Max Output Len 244 Bytes
-Input Bytes + Output Bytes 488 Bytes
Available Moglule in Gsd files Input Bytes
- Module Digital In 2 bytes

- Module Digital Out 1 bytes

- Module Analog In 16 bytes
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- Module Analog Out 8 bytes

Isolation Test Voltage 500V DC

Module Description 24VDC Digital Input Module
Current Sinking DC

Type TCM-1118/36-16DI124D

Number of Points 16 Channels (Individually isolated)

Channel Input State Indication Green LED, (Every Channel)

Isolation Between Channel & Channel Yes

ON-State Voltage Range ON 10-30 VDC

Nominal Input Voltage 24 VDC

OFF-State Voltage (Maximum) 5VDC

OFF ( )

On-State Current (Minimum) 20mA @ 10 VDC

ON ( )

OFF-State Current (Maximum)

OFF ( ) 1.5mA

Input Imp?dance )(MaX|mum) 31 KO @ 60 HZ

Input Delay Time

. Offto On 4 ms maximum plus filter time

. Onto Off 4 ms maximum plus filter time

Isolation Test Voltage 500V DC

Cable Len

- Non Shield 600m

- Shield 1000m

Module Description 8 Relay Digital Output Module

Type TCM-1118/36-8D0O24DR

Number of Points 8 N.O. (Contacts individually isolated)

Output Voltage Range 5-30V dc @ 2.0A resistive

Channel output State Indication
Red LED, (ON, Every Channel)
Isolation Between Channel & Channel Yes

Switching Frequency

- Resistance Load 1 HZ Maximum,

- Inductance Load 0.5HZ Maximum,
Relay Contact Life (24VDC) 2A 0.05x1000000
Isolation Test Voltage 500V DC

Cable Len

- Non Shield 600m

- Shield 1000m
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I.S. Analog InputModule ..

Module Description 8 PointsHigh Level Analog,
Voltage and Current

Type TCM-1118/36-8Al,

Number of Points 8 Channels (Individually isolated)

Channel Input State Indication Green LED, (Every Channel)

Isolation Between Channel & Channel Yes

Input Voltage Range + 10 volts, 0 to 10 volts, 0 to 5 volts

Input Current Range 4 to 20 mA (internal 250 Q resistor)

Voltage Resolution 16 bits (all following)

- 10 volt range 320 pVv

- 0to 10 volt range 160 pVv

- 0to 5 volt range 80 pVv

Current Resolution 4 to 20mA 320 A

Input Impedance

Voltage Greater than 1.0 MQ
Current 250 Q

Normal Mode Noise Rejection Greater than 33 dB @ 50 Hz
Greater than 60 dB @ 60 Hz

Common Mode Rejection 100 dB @ 50/60 Hz

Channel Bandwidth 20 Hz(-3dB)

Over voltage Capability Continuous at room temperature (both)

35 VDC (Voltage)
40Madc (Current)

Input Offset Drift with Temperature <90 uV/°C(Voltage)
<360 nA/°C typical (Current)
Gain Drift with Temperature 15 ppm/°C (Voltage); 20 ppm/°C (Current)
Isolation Test Voltage 500V DC
Cable Len, Shield, Max 200m
Module Description 4 Analog Output Module.
Voltage or Current
Type TCM-1118/36-4A0
Number of Points 4 Channels (Individually isolated)
Channel output State Indication Red LED, (ON, Every Channel)
Isolation Between Channel & Channel Yes
Voltage Output Range Oto10V
Current Output Range 4t0 20 mA
Drive Capability >2000 Q (Voltage)

0-750Q (Current)
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Short Circuit Protection Yes
Short Circuit Current Max. 40MA
Open Circuit Voltage 18V
Resolution 16
Module Update Rate for All Channels 25ms

Output Settling Time

Less than 2 ms to 95% of final value with
resistive loads

Output Offset Drift with Temperature

50 uV/°C typical (voltage)
100 nA/°C typical (current)

Output Gain Drift with Temperature

25 ppm/°C maximum (voltage)
50 ppm/°C maximum (current)

Output Error Over Full Temp. Range

0.15% of range(Voltage)
0.3% of range (Current)

Isolation Test Voltage

500V DC

Cable Len, Shield, Max,

200m
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6. Intrinsically Safe Modbus Unit Modbus

FSK — Modbus Profibus-DP

Parameter Specification
Type TCM-1118/52
Profibus DP, Slave
FSK TCM-1118/52
Modbus Master, 2 Port
Front view of the Controller Unit, - T T
Master Mode Rs
Power A
Modbus Modbus
Slave 1 Slave
255
Profibus DP, Slave
FSK TCM-1118/52
Modbus Slave, 2 Port
Front view of the Controller Unit,
Slave Mode Rs
Power
Modbus
Master
Module Description The Unit converts Modbus Interface to
Profibus FSK/DP Interface.
Profile Support FSK Profibus, Modbus
Number of FSK Interface 1
Number of Modbus Port 2
Intrinsically Safe Power Supply:
-Rated Voltage V 12VDC
-Voltage Fluctuating Range +20% (12VDC)
-Rated Current mA , Max. 1000mA
-Reversal Polarity Protection Yes
-Short Protection Inner Fast Fuse, 250V, 5A
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-Isolation Voltage 500V DC
Diagnostics and Troubleshooting 4 x 16 characters LCD (with Back Light)
Operation Metal Keyboard
Protection IP67
Operating Temperature, °C Ta :=-20°C to +60°C
Relative Humidity < 95% (25°C)
Atmosphere Pressure 80Kpa-106Kpa
Altitude 2000m
Mechanical Dimensions, Lx B xH mm 120 x 300 x 250 mm
Weight Kg ~10 Kg
Connection Terminal strips, Min. 30, by Phoenix
Connections Port
-Connection Port Type Screw Thread Fixed Pipe Connection
-Connection Port Material Non-Burning and Non-Halogen
-Number of Connection Port 5
-Cable Input Hole M20 x 1.5
-Cable Out Diameter (¢mm) $6.5-13.5mm
- Location
On Bottom of the Control Unit housing

|.S. RS485 FSK Interface RS485 FSK

Physical Interface RS485 FSK (Shield)
Interface Protocol Profibus DP

Profibus Node Type Slave

Baud Rate 9.6K~12Mbps, Auto Adjust
Communication Distance, Max 5Km

Intrinsically power circuit Profibus FSK
Profibus-FSK

-Max. input/output voltage U0 =16Vss

/

-For connection to an data transmission
Profibus-M EExl.

circuit

Profibus Node Add Range 0-125
Profibus Add Set Mode DIP Switch
Profibus Node Add Range 0-125
Number of Modules, Max 100

RAM Capability

-Max Input Len 244 Bytes
-Max Output Len 244 Bytes
-Input Bytes + Output Bytes 488 Bytes
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Modbus Port Configure 1.
- Modbus Node Type
-Protocol Module

-Baud Rate

-Data Bits

-Parity

-Stop Bits

-RTS to TXD Delay

-RTS Off Delay

-Message Response Timeout
-Inter-character Timeout
-Data Update mode,
Between profibus & modbus

Master

Modbus RTU

300~115200 bps

7or8

No parity, Odd parity, Even parity
1or2

0 to 65535 ms

0 to 65535 ms

0 to 65535 ms, and Waiting......
0 to 65535 ms

At one module scan End (default) or
At total module scan End

Modbus Slave address Range/ Module 0-247
Modbus Communication Status of every Port is Tx or Rx;
Module CRC error;

Parity Checkout error
Overtime of timeout
Etc.

Modbus Communication Control Word

Start module scan
Modus read enable
Modbus write enable
Reset Modbus Scan

Available Modbus Function code, Min.
Modbus ,

01, Read Coils

02, Read Discrete Inputs

03, Read Holding Registers
04, Read Input Registers

05, Write Single Coil

06, Write Single Register

07, Read Exception Status
15, Write Multiple Coils

16, Write Multiple Register
Empty Module: Fill in address

Modbus RTU ERROR CHECK CRC
Modbus Master Message Format Data Start Data GSD
Modbus Point Count Bytes
01, Read Caoils, bit 000000 — 065535 | 1 —256 IN: 1 -32
02, Read Discrete Inputs, bit 100000 — 165535 | 1 —256 In: 1-32
03, Read Holding Registers, word 400000 — 465535 | 1 —60 In: 2-120
04, Read Input Registers, word 300000 — 365535 | 1 —60 In: 2-120
05, Write Single Caoil, bit 000000 — 065535 | 1 Out: 1-2
06, Write Single Register, word 400000 — 465535 | 1 Out: 2
07, Read Exception Status
15, Write Multiple Coils, bit 000000 — 065535 | 1-256 Out: 1-32
16, Write Multiple Register, word 400000 — 465535 | 1-32 Out: 2-64
Empty Module In: 1-244
Out: 1-244
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Polling Time Preset/ Every Module 0-65535ms
I.S. Modbus Interface Modbus
Application Interface RS485,RS422, RS232
Number of Port / Modbus Module 2. Port 1 and Port 2.
Modbus
Node Type Master or Slave (set by DIP switch)

Port Select: RS485 or RS422 or RS232 Jumper
RS485,RS422, RS232

Communication Distance, RS485&RS422 | 1200m, Max

RS485&RS422
Communication Distance, RS232 15m, Max
RS232
Rx. & Tx. State Indication 2 Green LEDs / Port
Isolation Port each other Yes
Isolation Voltage 500VDC

Cable Connection Diagrams

RS-232 w/ No Hardware Handshaking

Port Connection with another TCM-1118/52

communication port DB-9 Pin Male PC or Device
D [3} Rl
ReD [ 2] T
RTS |7 TELTE jarmpar mus! ks natalied for
CTS T:l ambcmetan
GMD |5} GND
OTR [ 4|

RS-232 w/ Hardware Handshaking

Port Connection with a modem or TCM-1118/52

other similar device DB-9 Pin Male Modem or other

Comm Device

I REY T
e |2 Ral
RTS (7} RTS
cTS |8 § TS
GND |5 ] GND
OTR |4 4 OTR

RS-485/2-Wire Connection TCM-1118/52

The jumper on the module must be DB-9 Pin Male RS-485 Device

set in the RS-485 position for all 2- TR TiRD

wire applications

TaFal- TRl
RTS

RITS-CTS jampar must be nstalled for
AN I SOMMLNCENR

TR
D

GND

[or]oe]~]=]e]

GND {Optional)
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RS-422/4-Wire Connection
The jumper on the module must be TCM-1118/52
in the RS-422 position for all 4-wire DB-9 Pin Male RS-485 Device
applications
0+ [g] Fiafi+
TaDbs I Fall-
Radle ] TuD+
P z TwDe
RATS T RTS-CTS jumpsr mus? be imatalled for
CTS Tj Eard !|.||.u.-|-|.n|.-u
SNHC: E GHO | Optienal i
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7.

Intrinsically Safe FDL Coupler Unit

FDL -FSK Profibus-DP

Type

FDL

Parameter Specification

TCM-1107

Module Description

Converting signals from TTY interface or
serial RS232 Profibus FDL interface into
Profibus FSK

Outline

Profile Support

Profibus DP/FSK,
Profibud FDL/TTY or RS232

Number of FSK Interface

1

Number of Profibus FDL Interface 2

Profibus FDL

Intrinsically Safe Power Supply:

*Rated Voltage V 12VDC

*\oltage Fluctuating Range +20% (12VDC)

*Rated Current mA , Max. 200mA

*Reversal Polarity Protection Yes

*Short Protection Inner Fast Fuse, 250V, 5A
*|solation Voltage 500V DC

Diagnostics and Troubleshooting

4 x 16 characters LCD (with Back Light)

Operation

Metal Keyboard

Protection

IP67

Operating Temperature, °C

Ta :=-20°C to +60°C

Relative Humidity

< 95% (25°C)

Atmosphere Pressure

80Kpa-106Kpa

Altitude

2000m

Mechanical Dimensions, Lx B xH mm

120 x 300 x 250 mm

Weight Kg

~5 Kg

Connection Terminal strips, Min.

30, by Phoenix

Connections Port

*Connection Type

*Connection Material
*Number of Connection
*Cable Input Hole

*Cable Out Diameter (¢mm)
*Location

Screw Thread Fixed Pipe Connection
Non-Burning and Non-Halogen
5

M20 x 1.5
$6.5-13.5mm
On Bottom of the Control Unit housing
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|.S. TTY or RS232 Serial Interface Serial

Available Interface TTY or RS232

Number of Interface 2

Port Configure

*Protocol Module Profibus FDL

*Baud Rate 300~38400 bps, adjustable via DIP switch
*Data Bits 7o0r8

*Parity No parity, Odd parity, Even parity
*Stop Bits 1or2

*Prior to choice High or low , (DIP switch)
*Transmitter/receiver active or passive Adjustable

Cable type L-2YYC(ZG)Y

Physical Interface RS485 FSK (Shield)

Interface Protocol Profibus DP

Node Type Slave

Baud Rate 9.6K~12Mbps, Auto Adjust
Communication Distance, Max 5Km

Intrinsically power circuit Profibus FSK
Profibus-FSK

- Max. input/output voltage UO =16Vss

/

- For connection to an data transmission Profibus-M EExI.

circuit

Node Add Range 0-125

Add Set Mode DIP Switch
Number of Modules in Gsd File, Max 20

RAM Capability

-Max Input Len 244 Bytes
-Max Output Len 244 Bytes
-Input Bytes + Output Bytes 488 Bytes

Available Module of FDL in Gsd File, Min.

k
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8. FSK Profibus DP Repeater, FSK

FSK «—>FSK Profibus-DP

Parameter Specification

Type

TCM-1130A

Module Description

The repeater is used to amplify and pass

on incoming signals. Extending intrinsically

safe underground Profibus networks
without loss caused by the resistance of the
cable.

Outline

Profile Support

Profibus DP/FSK

Intrinsically Safe Power Supply:
-Rated Voltage V

-Voltage Fluctuating Range
-Rated Current mA , Max.
-Reversal Polarity Protection
-Short Protection

-Isolation Voltage

12VDC
+20% (12VDC)

200mA
Yes

Inner Fast Fuse, 250 V, 5A
500V DC

Diagnostics and Troubleshooting

4 x 16 characters LCD (with Back Light)

Operation

Metal Keyboard

Baud Rate

9.6K~12Mbps, Auto Adjust

Physical Interface

RS485 FSK (Shield)

- Max. input/output voltage

/
- For connection to an data transmission
circuit

Communication Distance, Max 5Km
Intrinsically power circuit Profibus FSK
Profibus-FSK
UO =16Vss

Profibus-M EEXxI.

Protection IP67

Operating Temperature, °C Ta :=-20°C to +60°C
Relative Humidity < 95% (25°C)
Atmosphere Pressure 80Kpa-106Kpa
Altitude 2000m

Mechanical Dimensions, LXx B xH mm

120 x 300 x 250 mm
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Weight Kg ~5 Kg

Connections Port

“Connection Type Screw Thread Fixed Pipe Connection
*Connection Material Non-Burning and Non-Halogen
*Number of Connection 3

*Cable Input Hole M20 x 1.5

*Cable Out Diameter (¢mm) $6.5-13.5mm

*Location On Bottom of the Repeater housing
Connection Terminal strips, Min. 10, by Phoenix

Input parameters

-Intrinsically safe input circuit protection with EEx ib |

-Max. inner conductivity C negligible

-Max. inner Inductivity L 15uH
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9. Cable Parameter for FSK Profibus DP Cable

Beldon 3079A

Parameter Specification

Type Beldon 3079A

Description Profibus DP, 22 AWG solid bare copper
conductors, flame retardant foamed
polyethylene insulation, Beldfoil® shield
(100% coverage) + 65% tinned copper
braid shield, PVC jacket.

Conductor :

Number of Pairs:

Total Number of Conductors:
AWG:

Conductor Diameter:
Conductor Material:

1

2

22

0.026in.

BC - Bare Copper

Insulation : FRFPE-Flame Retardant Foam
Insulation Material: Polyethylene
Lay Length: 2.75in.
Pair Diameter: 198 in.
Pair Color : Red & Green
Inner Shield :
Inner Shield Material Trade Name: Beldfoil®
Inner Shield Type: Tape/Braid
Inner Shield Material: as following sheet:
Nt?%/t?ér/ Mate,\;:lrln'l(;rade Type Material Covéorage Stranding Diazir:?ter Corc])(:UCt
Description (%) ) Material
Aluminum
1 Beldfoil® Tape | Foil-Polyester 100
Tape
2 Braid TCC;;g‘gred 65
Outer Shield Material: Unshielded
Outer Jacket Material: PVC - Polyvinyl Chloride PVC
Overall Nominal Diameter: .3151n.
Applicable Standards :
NEC/(UL) Specification: PLTC, CMG
CEC/C(UL) Specification: CMG
Flame Test :
UL Flame Test: UL1581 Vertical Tray
CSA Flame Test: FT4

Electrical Characteristics :
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Fitted Impedance:

Description Frequency Start Frequency | Stop Frequency Fitted
(MHz) (MHz) Impedance
(Q)
3 20 150
Nom. Mutual Capacitance @ 1 KHz: 8.5 pF/ft
Nominal Velocity of Propagation: 78 %
Nom. Conductor DC Resistance @ 20 Deg. C: 16.0 /1000 ft
Ind. Pair Nominal Shield DC Resistance
@ 20 Deg. C: 3.9 Q/1000 ft
Nom. Attenuation (dB/100 ft):
Description Frequency Start Frequency | Stop Frequency Nom.
(MHz) (MHz) Attenuation
(dB/100 ft.)
2 27
4.0 .67
16.0 1.37
100.0 3.75
300.0 6.52
Max. Operating Voltage - UL: 300 V RMS
Max. Recommended Current, Max.
2.3 Amps
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10.Appendix - Modbus Protocol Specification, Modbus
10.1 Modbus Protocol Introduction Modbus

This protocol defines a message structure that controllers will recognize and use, regardless of the type of networks over
which they communicate. It describes the process a controller uses to request access to another device, how it will respond
to requests from the other devices, and how errors will be detected and reported. It establishes a common format for the layout

and contents of message fields.

During communications on a Modbus network, the protocol determines how each controller will know its device address,
recognize a message addressed to it, determine the kind of action to be taken. If a reply is required, the controller will construct
the reply message and send it using Modbus protocol. On other networks, messages containing Modbus protocol are
imbedded into the frame or packet structure that is used on the network. This conversion also extends to resolving node
addresses, routing paths, and error—checking methods specific to each kind of network.
Modbus
Modbus Modbus

Transactions on Modbus Network Modbus

Standard Modbus ports use an RS—232C compatible serial interface that defines connector pinouts, cabling, signal levels,
transmission baud rates, and parity checking. Controllers can be networked directly or via modems.
Modbus RS-232C
Modem

Controllers communicate using a master—slave technique, in which only one device (the master) can initiate transactions
(called ‘queries’). The other devices (the slaves) respond by supplying the requested data to the master, or by taking
the action requested in the query. Typical master devices include host processors and programming panels. Typical slaves

include programmable controllers.

The master can address individual slaves, or can initiate a broadcast message to all slaves. Slaves return a message (called
a ‘response’) to queries that are addressed to them individually. Responses are not returned to broadcast queries

from the master.

Modbus

The Modbus protocol establishes the format for the master’s query by placing into it the device (or broadcast) address, a
function code defining the requested action, any data to be sent, and an error—checking field. The slave’s response message
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is also constructed using Modbus protocol. It contains fields confirming the action taken, any data to be returned, and an
error—checking field. If an error occurred in receipt of the message, or if the slave is unable to perform the requested action,
the slave will construct an error message and send it as its response.

Modbus

Transactions on Other Kinds of Networks

On these networks, the controllers communicate using a peer—to—peer technique, in which any controller can initiate
transactions with the other controllers. Thus a controller may operate either as a slave or as a master in separate transactions.
Multiple internal paths are frequently provided to allow concurrent processing of master and slave transactions.

At the message level, the Modbus protocol still applies the master—slave principle even though the network communication
method is peer—to—peer. If a controller originates a message, it does so as a master device, and expects a response from
a slave device. Similarly, when a controller receives a message it constructs a slave response and returns it to the originating
controller.

Modbus —

The Query—Response Cycle —

Query message from Master

Davice Address Device Address
Function Code Function Code
Eight-Bit | | Eight-Bit
— Data Bytes — — Data Bytes —
Errar Check Error Check

Response message from Slave

The Query: The function code in the query tells the addressed slave device what kind of action to perform. The data bytes
contain any additional information that the slave will need to perform the function. For example, function code 03 will

query the slave to read holding registers and respond with their contents. The data field must contain the information telling the
slave which register to start at and how many registers to read. The error check field provides a method for the
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slave to validate the integrity of the message contents.

03

The Response: If the slave makes a normal response, the function code in the response is an echo of the function code in the
query. The data bytes contain the data collected by the slave, such as register values or status. If an error occurs, the function
code is modified to indicate that the response is an error response, and the data bytes contain a code that describes the error.

The error check field allows the master to confirm that the message contents are valid.

10.2 The Two Serial Transmission Modes

Controllers can be setup to communicate on standard Modbus networks using either of two transmission modes: ASCII or
RTU. Users select the desired mode, along with the serial port communication parameters (baud rate, parity mode, etc),
during configuration of each controller. The mode and serial parameters must be the same for all devices on a Modbus

network .

ASCIl  RTU Modbus
Modbus

The selection of ASCII or RTU mode pertains only to standard Modbus networks. It defines the bit contents of message fields
transmitted serially on those networks. It determines how information will be packed into the message fields and decoded.
On other networks like MAP and Modbus Plus, Modbus messages are placed into frames that are not related to serial
tranasmission.
ASCIl1  RTU Modbus
MAP  Modbus Plus Modbus

ASCII Mode

Here is not description

RTU Mode
When controllers are setup to communicate on a Modbus network using RTU (Remote Terminal Unit) mode, each 8-bit byte in
a message contains two 4—bit hexadecimal characters. The main advantage of this mode is that its greater character density
allows better data throughput than ASCII for the same baud rate.
Modbus RTU 8Bit 4Bit
ASCII

The format for each byte in RTU mode is:

Coding System:
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8-bit binary, hexadecimal 0-9, A—-F
8 0.9 A.F
Two hexadecimal characters contained in each 8-bit field of the message
8
Bits per Byte:
1 start bit
1
8 data bits, least significant bit sent first
8
1 bit for even/odd parity; no bit for no parity
1
1 stop bit if parity is used; 2 bits if no parity
1 2 Bit
Error Check Field: :
Cyclical Redundancy Check (CRC)
CRC( )

10.3 Modbus Message Framing

In either of the two serial transmission modes (ASCII or RTU), a Modbus message is placed by the transmitting device into a
frame that has a known beginning and ending point. This allows receiving devices to begin at the start of the message,
read the address portion and determine which device is addressed (or all devices, if the message is broadcast), and to know
when the message is completed. Partial messages can be detected and errors can be set as a result.

ASCIl RTU Modbus

ASCII Framing, ASCII

Here is not description

RTU Framing, RTU

In RTU mode, messages start with a silent interval of at least 3.5 character times. This is most easily implemented as a
multiple of character times at the baud rate that is being used on the network (shown as T1-T2-T3-T4 in the figure below).
The first field then transmitted is the device address.
RTU 3.5 (
T1-T2-T3-T4 )

The allowable characters transmitted for all fields are hexadecimal 0-9, A—F.Networked devices monitor the network bus
continuously, including during the ‘silent’ intervals. When the first field (the address field) is received, each device
decodes it to find out if it is the addressed device.

0...9,A...F
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Following the last transmitted character, a similar interval of at least 3.5 character times marks the end of the message. A new
message can begin after this interval.
3.5

The entire message frame must be transmitted as a continuous stream. If a silent interval of more than 1.5 character times
occurs before completion of the frame, the receiving device flushes the incomplete message and assumes that the next
byte will be the address field of a new message.

1.5

Similarly, if a new message begins earlier than 3.5 character times following a previous message, the receiving device will
consider it a continuation of the previous message. This will set an error, as the value in the final CRC field will not
be valid for the combined messages. A typical message frame is shown below.

3.5
CRC
START ADDRESS FUNCTION DATA CRC END
CHECK
T1-T2-T3-T4 8Bit 8Bit n 8Bit 16Bit T1-T2-T3-T4

RTU Message Frame RTU

How the Address Field is Handled

The address field of a message frame contains two characters (ASCII) or eight bits (RTU). Valid slave device addresses are in
the range of 0 — 247 decimal. The individual slave devices are assigned addresses in the range of 1 —247. A master addresses
a slave by placing the slave address in the address field of the message. When the slave sends its response, it places its own
address in this address field of the response to let the master know which slave is responding.
ASCII 8Bit RTU 0..247 ( )
1..247

Address 0 is used for the broadcast address, which all slave devices recognize. When Modbus protocol is used on higher level
networks, broadcasts may not be allowed or may be replaced by other methods.
0 Modbus

10.4 How the Function Field is Handled

The function code field of a message frame contains two characters (ASCII) or eight bits (RTU). Valid codes are in the range of

1 — 255 decimal. Of these, some codes are applicable to all Modicon controllers, while some codes apply only to
certain models, and others are reserved for future use.
ASCIHI 8Bits RTU 1...255

When a message is sent from a master to a slave device the function code field tells the slave what kind of action to perform.

Examples are to read the ON/OFF states of a group of discrete coils or inputs; to read the data contents of a group of
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registers; to read the diagnostic status of the slave; to write to designated coils or registers; or to allow loading, recording, or

verifying the program within the slave.

When the slave responds to the master, it uses the function code field to indicate either a normal (error—free) response or that
some kind of error occurred (called an exception response). For a normal response, the slave simply echoes the original
function code. For an exception response, the slave returns a code that is equivalent to the original function code with its

most-significant bit set to a logic 1.

For example, a message from master to slave to read a group of holding registers would have the following function code:

0000 0011 (Hexadecimal 03)
If the slave device takes the requested action without error, it returns the same code in its response. If an exception occurs, it

returns:

1000 0011 (Hexadecimal 83)
In addition to its modification of the function code for an exception response, the slave places a unique code into the data field
of the response message. This tells the master what kind of error occurred, or the reason for the exception.

The master device’s application program has the responsibility of handling exception responses. Typical processes are to post
subsequent retries of the message, to try diagnostic messages to the slave, and to notify operators.

Contents of the Data Field

The data field is constructed using sets of two hexadecimal digits, in the range of 00 to FF hexadecimal. These can be made
from a pair of ASCII characters, or from one RTU character, according to the network’s serial transmission mode.
00...FF ASCII RTU

The data field of messages sent from a master to slave devices contains additional information which the slave must use to
take the action defined by the function code. This can include items like discrete and register addresses, the quantity of items
to be handled, and the count of actual data bytes in the field.

For example, if the master requests a slave to read a group of holding registers (function code 03), the data field specifies the
starting register and how many registers are to be read. If the master writes to a group of registers in the slave (function code
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10 hexadecimal), the data field specifies the starting register, how many registers to write, the count of data bytes to follow in
the data field, and the data to be written into the registers.
03
10

If no error occurs, the data field of a response from a slave to a master contains the data requested. If an error occurs, the field

contains an exception code that the master application can use to determine the next action to be taken.

The data field can be nonexistent (of zero length) in certain kinds of messages. For example, in a request from a master device
for a slave to respond with its communications event log (function code OB hexadecimal), the slave does not require any
additional information.

0 0B

Contents of the Error Checking Field

Two kinds of error—checking methods are used for standard Modbus networks. The error checking field contents depend upon
the method that is being used.
Modbus

ASCII
When ASCII mode is used for character framing, the error checking field contains two ASCII characters. The error check
characters are the result of a Longitudinal Redundancy Check (LRC) calculation that is performed on the message contents,
exclusive of the beginning ‘colon’ and terminating CRLF characters. The LRC characters are appended to the message as the
last field preceding the CRLF characters
ASCII ASCII LRC
LRC

RTU
When RTU mode is used for character framing, the error checking field contains a 16—bit value implemented as two 8-bit bytes.
The error check value is the result of a Cyclical Redundancy Check calculation performed on the message contents.
The CRC field is appended to the message as the last field in the message. When this is done, the low—order byte of the field
is appended first, followed by the high—order byte. The CRC high—order byte is the last byte to be sent in the message.
RTU 16Bits  ( 8 )
CRC CRC

10.5 How Characters are Transmitted Serially

When messages are transmitted on standard Modbus serial networks, each character or byte is sent in this order (left to right):
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Modbus

Least Significant Bit (LSB) . . . Most Significant Bit (MSB)

With ASCII character framing, the bit sequence is:
ASCII

With Parity Checking

st 1|2 3 |4 |5 f6 |7 [P [swp |
Without Parity Checking
st (1|2 3 |4 |5 |6 |7 |swp [stop |
Bit Order (ASCII) ASCII

With RTU character framing, the bit sequence is:
RTU

With Parity Checking

st (1|2 3[4 |5 |6 |7 [Par |stop |
Without Parity Checking
sar (12 [3 4 |5 6 |7 |stp |stop |
Bit Order (RTU) RTU

. Error Checking Methods

Standard Modbus serial networks use two kinds of error checking. Parity checking (even or odd) can be optionally applied to
each character. Frame checking (LRC or CRC) is applied to the entire message. Both the character check and message
frame check are generated in the master device and applied to the message contents before transmission. The slave device
checks each character and the entire message frame during receipt.

Modbus LRC CRC

The master is configured by the user to wait for a predetermined timeout interval before aborting the transaction. This interval
is set to be long enough for any slave to respond normally. If the slave detects a transmission error, the message will not be
acted upon. The slave will not construct a response to the master. Thus the timeout will expire and allow the master’s program
to handle the error. Note that a message addressed to a nonexistent slave device will also cause a

timeout.

10.6 Parity Checking

Users can configure controllers for Even or Odd Parity checking, or for No Parity checking. This will determine how the parity
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bit will be set in each character.

If either Even or Odd Parity is specified, the quantity of 1 bits will be counted in the data portion of each character (seven data
bits for ASCIl mode, or eight for RTU).
C 1 ASCII 7 RTU 8

For example, these eight data bits are contained in an RTU character frame:
RTU 8
11000101
The total quantity of 1 bits in the frame is four. If Even Parity is used, the frame’s parity bit will be a 0, making the total quantity
of 1 bits still an even number (four). If Odd Parity is used, the parity bit will be a 1, making an odd quantity (five).
© 17 4 0 “1” 4

If No Parity checking is specified, no parity bit is transmitted and no parity check can be made. An additional stop bit is

transmitted to fill out the character frame.

LRC Checking LRC

In ASCII mode, messages include an error—checking field that is based on a Longitudinal Redundancy Check (LRC) method.
The LRC field checks the contents of the message, exclusive of the beginning ‘colon’ and ending CRLF pair.
ASCII LRC LRC

The LRC field is one byte, containing an 8-bit binary value. The LRC value is calculated by the transmitting device, which
appends the LRC to the message. The receiving device calculates an LRC during receipt of the message, and

compares the calculated value to the actual value it received in the LRC field. If the two values are not equal, an error results.
The LRC is calculated by adding together successive 8—bit bytes of the message, discarding any carries,

LRC 8 LRC

LRC LRC LRC 8Bit

CRC Checking CRC
In RTU mode, messages include an error—checking field that is based on a Cyclical Redundancy Check (CRC) method. The
CRC field checks the contents of the entire message.

RTU CRC CRC

The CRC field is two bytes, containing a 16-bit binary value. The CRC value is calculated by the transmitting device, which
appends the CRC to the message. The receiving device recalculates a CRC during receipt of the message, and compares the
calculated value to the actual value it received in the CRC field. If the two values are not equal, an error results.
CRC 16 CRC

CRC
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The CRC is started by first preloading a 16—bit register to all 1’s. Then a process begins of applying successive 8—bit bytes of
the message to the current contents of the register. Only the eight bits of data in each character are used for generating
the CRC. Start and stop bits, and the parity bit, do not apply to the CRC.
CRC “1” 16 8
8Bit CRC

During generation of the CRC, each 8-bit character is exclusive ORed with the register contents. Then the result is shifted in

the direction of the least significant bit (LSB), with a zero filled into the most significant bit (MSB) position. The LSB is

extracted and examined. If the LSB was a 1, the register is then exclusive Ored with a preset, fixed value. If the LSB was a 0,

no exclusive OR takes place. This process is repeated until eight shifts have been performed. After the last (eighth) shift, the

next 8-bit byte is exclusive ORed with the register’s current value, and the process repeats for eight more shifts as described

above. The final contents of the register, after all the bytes of the message have been applied, is the CRC value.

CRC 8 OR 0 LSB
LSB 1 LSB 0 8

8 8 CRC

When the CRC is appended to the message, the low-order byte is appended first, followed by the high-order byte.
CRC

ModBus

Read Coil Status
01 ON/OFF)
02 Read Input Status ONJ/OFF)
03 Read Holding Registers
04 Read Input Registers
05 Force Single Coil
06 Preset Single Register

. 8 8

07 Read Exception Status
15 Force Multiple Coils
16 Preset Multiple Registers
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10.7 Function Codes Description

10.7.1 Read Output Status (Function Code 01)

Query

This function allows the user to obtain the ON/OFF status of logic coils used to control discrete
outputs from the addressed slave only. Broadcast mode is not supported with this function
code. In addition to the slave address and function fields, the message requires that the
information field contain the initial coil address to be read (Starting

Address) and the number of locations that will be interrogated to obtain status data.

The addressing allows up to 2000 coils to be obtained at each request; however, the specific
slave device may have restrictions that lower the maximum quantity. The coils are numbered
from zero; (coil number 1 = zero, coil number 2 = one, coil number 3 = two, etc.).

Figure C1 is a sample read output status request to read coils 0020 to 0056 from slave device
number 11.

DATA DATA
DATA#OF | DATA# OF ERROR
ADR FUNC START START PTS PTS CHECK
PT PT HO LO FIELD

HO LO
11 01 00 13 00 25 CRC

Figure C1 Read Output Status Query Message
Response

An example response to Read Output Status is as shown in Figure C2. The data is packed one
bit for each coil. The response includes the slave address, function code, quantity of data
characters, the data characters, and error checking. Data will be packed with one bit for each
coil (1 = ON, 0 = OFF). The low order bit of the first character contains the addressed coil, and
the remainder follow. For coil quantities that are not even multiples of eight, the last characters
will be filled in with zeros at high order end. The quantity of data characters is always specified
asquantity of RTU characters, i.e., the number is the same whether RTU or ASCII is used.

Since the slave interface device is serviced at the end of a controller's scan, data will reflect coill
status at the end of the scan. Some slaves will limit the quantity of coils provided each scan;
thus, for large coil quantities, multiple PC transactions must be made using coil status from
sequential scans.

ADR FUNC BYTE DATA DATA DATA DATA DATA ERROR
COUNT COIL COIL COIL COIL COIL CHECK
STATUS | STATUS | STATUS | STATUS | STATUS | FIELD
20-27 28-35 36-43 44-51 52-56
11 01 05 CD 6B B2 OE 1B CRC
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Figure C2 Read Output Status Response Message
The status of coils 20-27 is shown as CD(HEX) = 1100 1101 (Binary). Reading left to right, this
shows that coils 27, 26, 23, 22, and 20 are all on. The other coil data bytes are decoded
similarly. Due to the quantity of coil statuses requested, the last data field, which is shown 1B
(HEX) = 0001 1011 (Binary), contains the status of only 5 coils (52-56) instead of 8 coils. The 3
left most bits are provided as zeros to fill the 8-bit format.

10.7.2 Read Input Status (Function Code 02)

Query

This function allows the user to obtain the ON/OFF status of discrete inputs in the addressed
slave PC Broadcast mode is not supported with this function code. In addition to the slave
address and function fields, the message requires that the information field contain the initial
input address to be read (Starting Address) and the number of locations that will be
interrogated to obtain status data.

The addressing allows up to 2000 inputs to be obtained at each request; however, the specific
slave device may have restrictions that lower the maximum quantity. The inputs are numbered
form zero; (input 10001 = zero, input 10002 =one, input 10003 = two, etc., for a 584).

Figure C3 is a sample read input status request to read inputs 10197 - 10218 from slave
number 11.

eiiel feiptiel DATA#OF | DATA#OF | ERROR
ADR FUNC PTS PTS CHECK
PT PT HO LO FIELD
HO LO
11 02 00 C4 00 16 CRC
Figure C3 Read Input Status Query Message
Response

An example response to Read input status is as shown in Figure C4. The data is packed one
bit for each input. The response includes the slave address, function code, quantity of data
characters, the data characters, and error checking. Data will be packed with one bit for each
input (1=0ON, 0=0OFF). The lower order bit of the first character contains the addressed input,
and the remainder follow. For input quantities that are not even multiples of eight, the

last characters will be filled in with zeros at high order end. The quantity of data characters is
always specified as a quantity of RTU characters, i.e., the number is the same whether RTU or
ASCI!I is used.

Since the slave interface device is serviced at the end of a controller's scan, data will reflect
input status at the end of the scan. Some slaves will limit the quantity of inputs provided each
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scan; thus, for large coil quantities, multiple PC transactions must be made using coil status for
sequential scans.

DATA DATA DATA ERROR
ADR FUNC BYTE DISCRETE DISCRETE DISCRETE CHECK
COUNT INPUT INPUT INPUT FIELD
10197-10204 | 10205-10212 | 10213-10218
11 02 03 AC DB 35 CRC

Figure C4 Read Input Status Response Message
The status of inputs 10197-10204 is shown as AC (HEX) = 10101 1100 (binary). Reading left to
right, this show that inputs 10204, 10202, and 10199 are all on. The other input data bytes are
decoded similar.

Due to the quantity of input statuses requested, the last data field which is shown as 35 HEX =
0011 0101 (binary) contains the status of only 6 inputs (10213-102180) instead of 8 inputs. The

two left-most bits are provided as zeros to fill the 8-bit format.

10.7.3 Read Holding Registers (Function Code 03)

Query
Read holding registers (03) allows the user to obtain the binary contents of holding registers

4xxxx in the addressed slave. The registers can store the numerical values of associated
timers and counters which can be driven to external devices. The addressing allows up to 125
registers to obtained at each request; however, the specific slave device may have restriction
that lower this maximum quantity. The registers are numbered form zero (40001 = zero, 40002
= one, etc.). The broadcast mode is not allowed.

The example below reads registers 40108 through 40110 from slave 584 number 11.

eipial feiptial DATA#OF | DATA#OF | ERROR
ADR FUNC REG REG CHECK
REG REG HO LO FIELD
HO LO
11 03 00 6B 00 03 CRC
Figure C5 Read Holding Register Query Message
Response

The addressed slave responds with its address and the function code, followed by the
information field. The information field contains 1 byte describing the quantity of data bytes to
be returned. The contents of the registers requested (DATA) are two bytes each, with the
binary content right justified within each pair of characters. The first byte includes the high
order bits and the second, the low order bits.
Since the slave interface device is normally serviced at the end of the controller's scan, the
data will reflect the register content at the end of the scan. Some slaves will limit the quantity of
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register content provided each scan; thus for large register quantities, multiple transmissions
will be made using register content from sequential scans.

In the example below, the registers 40108-40110 have the decimal contents 555, 0, and 100

respectively.
ADR FUNC BYTE H.O. L.O. H.O. L.O. H.O. L.O. ERROR
CNT DATA | DATA | DATA | DATA |DATA | DATA | CHECK
FIELD
11 03 06 02 | 2B 00 00 00 64 CRC

Figure C6 Read Holding Register Response Message

10.7.4 Read Input Registers (Function Code 04)

Query

Function code 04 obtains the contents of the controller's input registers at addresses 3xxxx.
These locations receive their values from devices connected to the I/O structure and can only
be referenced, not altered from within the controller, The addressing allows up to 125 registers
to be obtained at each request; however, the specific slave device may have restrictions that
lower this maximum quantity. The registers are numbered for zero (30001 = zero, 30002 = one,
etc. ). Broadcast mode is not allowed.

The example below requests the contents of register 3009 in slave number 11.

DATA

DATA

DATA #OF DATA# OF ERROR
ADR FUNC START START REG REG CHECK
REG REG HO LO FIELD
HO LO
11 04 00 08 00 01 CRC
Figure C7 Read Input Register Query Message
Response

The addressed slave responds with its address and the function code followed by the

information field. The information field contains 1 byte describing the quantity of data bytes to
be returned. The contents of the registers requested (DATA) are 2 bytes each, with the binary
content right justified within each pair of characters. The first byte includes the high order bits

and the second, the low order bits.

Since the slave interface is normally serviced at the end of the controller's scan, the data will
reflect the register content at the end of the scan. Each PC will limit the quantity of register
contents provided each scan; thus for large register quantities, multiple PC scans will be
required, and the data provided will be form sequential scans.

In the example below the register 3009 contains the decimal value O.

ADR

FUNC

BYTE
COUNT

DATA
INPUT

DATA
INPUT

ERROR
CHECK

38 of 41



Honeywell

REG HO

REG LO

FIELD

11

04

02

00

00

E9

Figure C8 Read Input Register Response Message

10.7.5 Force Single Coil (Function Code 5)

Query

This message forces a single coil either ON or OFF. Any coil that exists within the controller
can be forced to either state (ON or OFF). However, since the controller is actively scanning,

unless the coil is disabled, the controller can also alter the state of the coil. Coils are numbered
from zero (coil 0001 = zero, coil 0002 = one, etc.). The data value 65,280 (FFO0 HEX) will set
the coil ON and the value zero will turn it OFF; all other values are illegal and will not

affect that coil.

The use of slave address 00 (Broadcast Mode) will force all attached slaves to modify the
desired coil. The example below is a request to slave number 11 to turn ON coil 0173.

DATA DATA DATA DATA ERROR
ADR FUNC COIL # COIL # ON/OFF CHECK
HO LO IND FIELD
11 05 00 AC FF 00 CRC
Figure C9 Force Single Coil Query Message
Response

The normal response to the Command Request is to re-transmit the message as received after
the coil state has be altered.

DATA DATA DATA DATA ERROR

ADR FUNC COIL # COIL # ON/OFF CHECK
HO LO IND FIELD
11 05 00 AC FF 00 CRC

Figure C10 Force Single Coil Response Message

The forcing of a coil via MODBUS function 5 will be accomplished regardless of whether the
addressed caoil is disabled or not.

Coils that are reprogrammed in the controller logic program are not automatically cleared upon
power up. Thus, if such a coil is set ON by function Code 5 and (even months later), an output
is connected to that coil, the output will be "hot".

10.7.6 Preset Single Register (Function Code 06)

Query

Function (06) allows the user to modify the contents of a holding register. Any holding register
that exists within the controller can have its contents changed by this message. However,
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since the controller is actively scanning, it alsocan alter the content of any holding register at
any time. The values are provided in binary up to the maximum capacity of the controller
unused high order bits must be set to zero. When used with slave address zero (Broadcast

mode) all slave controllers will load the specified register with the contents specified.

DATA

DATA

DATA

DATA

ERROR
START START #OF #OF
ADR FUNC REG REG REGS REGS CHECK
HO LO HO LO
11 06 00 01 00 03 CRC
Figure C11 Preset Single Register Query Message
Response

The response to a preset single register request is to re-transmit the query message after the
register has been altered.

DATA DATA DATA DATA ERROR
ADR FUNC REG REG INPUT INPUT CHECK
HI LO REG HO REG LO FIELD

11 06 00 01 00 03 CRC

Figure C12 Preset Single Register Response Message

10.7.7 Force Multiple Coils (Function Code 15)

Query

This message forces each coil in a consecutive block of coils to a desired ON or OFF state.

Any coil that exists within the controller can be forced to either state (ON or OFF). However,
since the controller is actively scanning, unless the coils are disabled, the controller can also
alter the state of the coil. Coils are numbered from zero (coil 00001 = zero, coil 00002 = one,

etc.). The desired status of each coil is packed in the data field, one bit for each coil (1= ON, 0=
OFF). The use of slave address 0 (Broadcast Mode) will force all attached slaves to modify the
desired coils.

The following example forces 10 coils starting at address 20 (13 HEX). The two data fields, CD

=1100 and 00 = 0000 000, indicate that coils 27, 26, 23, 22, and 20 are to be forced on.

ADR FUNC H.O. L.O. QUANTITY | BYTE DATA DATA ERROR
ADD ADD CNT COIL COIL CHECK
STATUS | STATUS FIELD
20-27 28-29
1 OF 00 13 00 | OA 02 CD 00 CRC
Figure C15 Force Multiple Coils Query Message
Response
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The normal response will be an echo of the slave address, function code, starting address, and
quantity of coils forced.

ADR FUNC H.O. L.O. QUANTITY | ERROR
ADD ADD CHECK

FIELD

11 OF 00 13 00 | OA CRC

Figure C16 Force Multiple Coils Response Message
The writing of coils via Modbus function 15 will be accomplished regardless of whether the
addressed coils are disabled or not.

Coils that are unprogrammed in the controller logic program are not automatically cleared upon
power up. Thus, if such a coil is set ON by function code 15 and (even months later) an output

is connected to that coil, the output will be hot.

10.7.8 Preset Multiple Registers (Function Code 16)

Query

Holding registers existing within the controller can have their contents changed by this
message ( a maximum of 60 registers). However, since the controller is actively scanning, it
also can alter the content of any holding register at any time. the values are provided in binary
up to the maximum capacity of the controller (16-bit for the 184/384 and 584); unused high
order bits must be set to zero. When specified registers with contents specified.

ERROR

H.O. L.O. BYTE H.O. L.O. H.O. L.O.
ADR FUNC ADD | ADD | QUANTITY | oNT | DATA | DATA | DATA | DATA gf'EEfg
11 10 00 87 00 | 02 04 00 0A[01 02 CRC

Figure C13 Preset Multiple Coils Query Message
Response
The normal response to a function 16 query is to echo the address, function code, starting
address and number of registers to be loaded.

ADR FUNC QUANTITY
ADD ADD FIELD
11 10 00 87 00 | 02 56

Figure C14 Preset Multiple Registers Response Message
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