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1. Introduction

1.1 Overview

The IPC5000 controller provides Modbus communication support on three communication interfaces.
® Network port: Modbus TCP on an Ethernet connection(Option)
® RS232 port: Modbus RTU Configuration Interface(Basic)
® RS485 port: Modbus RTU(Option)

1.2 Modbus/TCP Interface

Introduction
IPC5000 controllers support the Modbus/TCP(also called Modbus TCP/IP or Modbus Ethernet) protocol for
communications with third part HMI and SCADA software via a direct Ethernet TCP/IP connection.

The controller’s Ethernet 10Base-T Host port is used. Ethernet TCP allows multiple concurrent connections to hosts for
datainterchange. The IPC5000 supports 5 concurrent host connections using Modbus/TCP protocol message via this
port.

Modbus/TCP Protocol
Modbus/TCP protocol, developed by Groupe Schneider’s Modicon Division, is a popular, open standard for data
interchange over Ethernet TCP/’ 1P networks using a Modbus RTU command structure.

It is simply an encapsulation of Modicon’s Modbus RTU protocol within a TCP/IP frame as shown below which
includes header information and the Modbus frame.

<4— MODBUS/TCP HEADER —»
TRANSACTION | PROTOCOL LENGTH

MODBUS FRAME TCP FRAME

IDENTIFIER IDENTIFIER FIELD
MODBUS RTU FUNCTION
FRAME ADDRESS CODE DATA CRC-16

Figure 1-2.1 Modbus RTU Protocol within a TCP/IP Frame

The open Modbus/TCP Specification is followed with respect to the physical datalink, and network layers. The
message structure within the Modbus frame uses standard Modbus RTU function codes.
The Address part of the Modbus frame is not used (set to 00) since there is no sub-addressing intended or required. The




controller IP address is the identifying address, set independently at the controller.

The error checking is supported by TCP/IP network protocols and not part of the Modbus frame.

The Transaction Identifiers and Protocol Identifiersin the header are normally all 0's (4 bytes total) while the
Length field identifies the number of bytes in the Modbus frame. The controller will transmit the correct number of
bytes for the remainder of the frame. However, the controller does not check this field for messages received.

The standard | EEE 32-hit floating point and 16-bit integer formats are used.

Parameter Addressing
The definition in Table 6-1 is the register map overview listing starting and ending addresses.
Greater detail for parameter addressing relating to a particular function class, e.g, loops, setpoint programmer, etc. isin
referenced sub-sections. Function Codes 1, 2, 3, 4, 5, 6, 8, 16 (10h), and 17 (11h) are supported (see
Table 4-1 Modbus/TCP and Modbus RTU Function Codes Definitions).
Examples for read or write access to parameters supported by the various function codes are provided in Sections
4.1 through 4.8.

Reference
The Open Modbus/TCP Specification can be obtained at the M odicon website:

http://www.maodicon.com/openmbus/standards/openmbus.htm

IPC5000 Ethernet Communication Setup
See Figure 1-2.2 for setting up the following network parameters;

IP Address, Subnet Mask (optiona), Default Gateway | P Address (optional)

1. Be sure the PC, HMI panel, or other Host device has a Network Interface Card (NIC) with an I[P

address (fixed or DHCP served) that allows access to controllers on the same or other subnet. Consult

your IT department or network administrator for allocating | P addresses to the controllers as required.

2. You will need to set each controller’ s IP address prior to network connection since every |PC5000
controller is shipped with the default | P address of 192.168.0.2. Placing multiple controllers on the

same network before they have been given unique I P addresses will cause problems.

Subnet Mask (if other than default, 255.255.255.0), and Default Gateway |P address (if required,

otherwise leave at default 192.168.0.2). See your IT network administrator for proper entries.

Note: After the new network parameters have been downloaded, Please turn off and on the power again.
The fixed |P address of each controller shall be set independently prior to placing on the network. See your IT
systems administrator for allocating | P addresses, subnet masks, or default gateway 1P address as necessary
(network address filtering and routing may be necessary if the controller network access will not to be confined

locally within the plant environment).




Baud Rate for RS-232C — BAUD RATE

Slave address(0 to 99)
Baud Rate for Modbus

IP Address set editor

Gateway set editor
Subnet Mask set editor

:[ ADDRESS 3
BAUD RATE 9600

n~—~4|[ 03-01 MON
EXIT | NETWORK ||
08.58.45
<RS-232C >
9600
SMODBUS Rreseeees ST T

2:FPBB 3: FPL

< ETHERNET >

_| 1PADDRESS [192] [168] [ 0 | [ 2 ]
—| GATEWAY yf192][168 ][ 0 | [ 2 |
—| suBmAsk y| 255 | [ 255 | [255] [ 0 |
FPTYPE [0 |irmssm <
SYS SET TROUBLE INITIAL

Figure 1-2.2 Communication Setup

Ethernet 10Base-T Network Connections
Ethernet 10Base-T networks operating at 10M B/sec are supported. A typical network arrangement is as shown below.

Floating Point type i
0 : FP B : Floating Point Big i

Endian Format i
1: FP LB : Floating Point Little i
Endian with byte- !
swapped i
2 : FP BB : Floating Point Big i
Endian with byte- i
swapped i
3 : FP L : Floating Point Little i

Endian Format i

IP Address :
IPC5000

Unique address of Network

IPC5000

IP Address :

Unique address of Network

S

Ethernet connector of IPC5000

Modbus/TCP on Network line

Network Adapter

Computer
Or
Host

Figure 1-2.3 Ethernet 10Base-T Network Connections




1.3 Modbus RTU RS422/485 Communication Ports

Modbus RTU Implementation
Thisimplementation is designed to provide a popular data exchange format connecting the IPC5000 Slave
Port (MODBUS) to both Honeywell and foreign master devices. The Modbus RTU allows the instrument to
be a citizen on adata link shared with other devices which subscribe to the Modbus RTU RS-485
specification.
These instruments DO NOT emulate any MODICON type device. The Modbus RTU specificationis
respected in the physical and datalink layers. The message structure of the Modbus RTU function codes are
employed and standard |EEE 32-bit floating point and integer formats are used. Data register mapping is
unique to these instruments. The definition in Table 1-6 is the register mapping for the IPC5000 and the

corresponding parameter value.

Modbus RTU Configuration Interface
This user manual does not include the configuration interfaces for the instruments supporting the Modbus RTU

Protocol.




Wring
The option model has the RS$422/485 communication function provides Modbus RTU protocol support.
The LON/MODBUS port allows the IPC5000 controller to network with up to 31 other slave IPC5000 controllers and
devices on aModbus RTU link.
Figure 1-3.1 and Figure 1-3.2 show the LON/MODBUS connector wiring when using either a shielded twisted pair or
4-wire shielded cable.

(Note) LON means LonWorks communication and IPC5000 now does not support LonWorks.

Master

|
2-Wire |
I RXHTX+

SDA 120 Ohm

Resistor

RDA
RDB

SG

* 120 Ohm Resistor on Last Leg

To other communication IPC5000s
(Maximum 15)

Figure 1-3.1 RS422/485 communication Option Connec(2-Wire shield)




|
4-Wire |
|

Shielded

SDA 120 Ohm
Resistor

SDB

RDA 120 Ohm
Resistor

RDB

SG

* 120 Ohm Resistor on Last Leg

To other communication IPC5000s
(Maximum 15)

Figure 1-3.2 RS422/485 Communications Option Connect(4-Wire shield)




Setup

Slave address
Like Figure 1-2.2 of page 22, Slave address can be set from 0 to 99 on NETWORK screen of 1PC5000.

Baud Rate
Like Figure 1-2.2 of page 22, Baud Rate can be set between 9600 and 19200.

Modbus RTU Message Format
Table 1-3.1 Modbus RTU Message Formats

Coding System 8 bit binary
10 Bits
tart bits — 1

umbercidaa, | Gambis

parity bits — 0

stop bits — 1
Parity Not used
Bit transfer rate 9600, 19200 Selectable(See Figure 1-2.2 of page 22)
Duplex Half duplex Transceiver
Error checking CRC(cyclic redundancy check)
Polynomial (CRC-16 10100000000001)
Bit transfer order | LSB first
End of message Idle line for 3.5 or more characters(>1.82 msec for 19200)

Modbus RTU Link Layer
The link layer includes the following properties/behaviors:
®  Slave address recognition,
Start / End of Frame detection,
CRC-16 generation / checking.
Transmit / receive message time-out,

Buffer overflow detection,

Framing error detection,
® |dleline detection.
Errors detected by physical layer in message received by the slave areignored and the physical layer automatically

restarts by initiating a new receive on the next idle line detection.




General Modbus RTU message format
Query message format
[Slave Address, Function Code, Function code dependent data, CRC 16]

Response message format
[Slave Address, Function Code, Function code dependent data, CRC 16]

* |f an error is detected in avalid message the response function code is modified by adding 80(hex) and the
function code dependent datais replaced by an exception response code as described in Section 1.5 — Modbus
RTU Exception Codes

Between messages, the RS-485 link isin a high impedance state. During this time receiving devices are more
susceptible to noise generated false start of messages. Although noise-generated messages are rejected due to address,
framing, and CRC checking, they can cause the loss of a good message when they are included in the message stream.
In the slave the transmitting device enables its transmitter line diver and forces an idle line state onto the link for three
character time slots prior to transmitting. This forces termination of any noise generated messages and improves

message frame synchronization.

Modbus RTU Data Layer
The datalayer includes:
® Diagnostic |oopback,
®  Function code recognition/rejection,
® Busy/repall,
® Dataerror code generation
Errors detected by the data layer are rejected and the slave responds to the polling device with a Modbus type status
exception error. A summary of the Modbus status exception codes islisted in Section 1.5 — Modbus RTU Exception
Codes.




2. IEEE 32-bit Floating Point Register Information

The Modbus applications support | EEE 32-bit floating point information for several of the function codes.

2.1 IEEE Floating Point Data Format

The formulafor calculating the floating point number is;

mantissax 2 (exponent -127)

(23 hit signed binary with 8 bit biased binary exponent)
byte 4 byte 3 byte2 bytel
3 22 11
1 43 6 5 87 0
XXXXXXKX X XXXXXXXK XXXXXXXX XXXXXKX

manti‘s&a (23 bits)
implied binary point for mantissa
exponent (8 bit unsigned value)
L sign of the mantissa 0 = positive, 1 = negative

<Figure 3-1> IEEE Floating Point Data format

Mantissa and Sign
The mantissais defined by asign bit (31) and a 23-bit binary fraction. This binary fraction is combined with
an “implied” value of 1 to create a mantissa value, which is greater than or equal to 1.0 and less than 2.0.
The mantissais positiveif the sign bit is zero (reset), and negative if the sign bit is one (set). For example:
DECIMAL HEXADECIMAL BINARY
100 42C80000 01000010 11001000 00000000 00000000

The sign bit (31) is zero, indicating a positive mantissa. Removing the sign bits and exponent bits, the
mantissa becomes:

HEXADECIMAL BINARY
480000 XXXXXXXX Xx1001000 00000000 00000000
Add an “implied” value of oneto the left of the binary point:
BINARY

1.1001000 00000000 00000000
Using positioned notation, this binary number is equal to:

1.0 + (1X21)+(0X22)+(0X22)+(1X2*%) = 1.0 + 0.5 + 0.0 + 0.0 + 0.0625 = 1.5625




Exponent
The exponent is defined by an unsigned 8-bit binary value (bits 23 through 30). The value of the exponent
is derived by performing a signed subtraction of 127 (decimal) from the 8-bit exponent value.
DECIMAL HEXADECIMAL BINARY
100 42C80000 01000010 11001000 00000000 00000000

Removing the sign and mantissa bits, the exponent becomes:
DECIMAL HEXADECIMAL BINARY
133 85 X1000010 IXXXXXXX XXXXXXXX XXXXXXXX
or:
1X27 + 0X2°% + 0X2°% + 0X2% + 0X23 + 1X22 + OX2' + 1X2° =
Subtract abias of 127 (decimal) from the exponent to determine its value: 133 — 127 = 6.

Mantissa and Exponent Combination
Combining the mantissa and exponent from the two previous examples:
float number = mantissa x 2"
float number = 1.5625 x 2° = 1.5625 x 64 = 100.0

Below isalist of sample float valuesin |EEE format:

DECIMAL HEXADECIMAL

100.0 42C0000

-100.0 C2C80000
0.5 3F000000
-1.75 BFEO0000
0.0625 3D800000
1.0 3F800000
0.0 00000000
2.0 40000000
55.32 425047AE




Reserved Operands
Per the Standard certain exceptional forms of floating-point operands are excluded from the numbering system. These

are asfollows:

EXCEPTION EXPONENT MANTISSA
+/- Infinity All 1's All0’s
Not-a-Number(NAN) All 1's Other than 0's
Denormalized Number All 0’s Other than 0's
Zero All 0’s All 0’s

Modbus Double Register Format
Each |EEE 32-bit floating point number requires two consecutive registers(four bytes) starting with the register defined
as the starting register for the information. The stuffing order of the bytes into the two registers differs among Modbus
hosts. The selections are : (See Figure 1-2.2 of Page 22 for selecting Floating Point type)

. Byte order
Selection EXPONENT (See Figure 2-1.1) Notes
FP B Floating Point Big Endian Format 4,3,2,1 IPC5000 default
FP BB Floating Point Big Endian with byte- 3412
swapped
FPL Floating Point Little Endian Format 1,2,3,4
FP LB Floating Point Little Endian with byte- 2.1,4,3 Modicon and
swapped Wonderware standard

See | EEE Formats starting on next Page.




IEEE Floating Point Formats

FP B - Floating Point Big Endian Format:

« Bit0
Bit 31
* EOM22 M21M20 M19 M18 M17 M16 M7 M6 M5 M4 M3 M2 M1 MO
SE7E6ES5E4E3E2EL M15M14 M13 M12 M11 M10 M9 M8
High Low High Low

— REGISTERN —p€— REGISTERN+1 —Pp

(High) (Low)

S=Sign E=Exponent M=Mantissa

FP BB - Floating Point Big Endian with Byte Swapped Format:

Bit31 —  Bit24 Bit 15 Bit 8
SE7E6E5E4E3E2EL M15M14 M13 M12 M11 M10 M9 M8
Bit 23 Bit 16 Bit 7 Bit0
EO M22 M21M20 M19 M18 M17 M16 M7 M6 M5 M4 M3 M2 M1 MO
High Low High Low

<— REGISTERN —Pp— REGISTERN+1 —P»

(High) (Low)

S=Sign E=Exponent M=Mantissa

Continued next page




FP L - Floating Point Little Endian Format:

Bit 15 Bit 8 Bit 31 Bit 24
M15M14 M13 M12 M11 M10 M9 M8 SE7E6E5E4E3E2EL
Bit 7 Bit O Bit 23 Bit 16
M7 M6 M5 M4 M3 M2 M1 MO EO M22 M21M20 M19 M18 M17 M16
High Low High Low
<4— REGISTERN —Pp{€— REGISTERN+1 —P»
(High) (Low)
S=Sign E=Exponent M=Mantissa
FP LB - Floating Point Little Endian with Byte Swapped Format:
Bit 7 Bit0 Bit23 Bit 16
M7M6M5M4M3M2M1IMO  EOM22M2IM20 M19 M18 M17 M16
Bit 15 Bit 8 Bit 31 Bit 24
M15M14 M13 M12 M11 M10 M9 M8 SE7E6E5E4E3E2 E1
High Low High Low
<4— REGISTERN —Jp>€— REGISTERN+1 —P»
(High) (Low)

S=Sign E=Exponent M=Mantissa

Figure 2-1.1 IEEE Floating Point Formats

Table 2-1.1 IEEE Floating Point Number Example in FP B Format

Value IEEE FP B Register N Register N + 1
(decimal) MSB LSB high low high low
100.0 42C80000h 42h Csh 00h 00h
55.32 425D47AEh 42h 5Dh 47h AEh
2.0 40000000h 40h 00h 00h 00h
1.0 3F800000h 3Fh 80h 00h 00h
-1.0 BF800000h BFh 80h 00h 00h




3. Modbus/TCP & Modbus RTU Function Codes

The IPC5000 Modbus protocol uses a subset of the standard Modbus function codes to provide access to processrelated

information. These standard function codes provide basic support for IEEE 32-bit floating point numbers and 16-bit

integer register representation of instrument’ s process data.

Table 3-1 and Table 3-2 list the Function Code definitions and the maximum number of Object Addresses allowed per

request.

Repolling of datais not supported by these instruments.

Table 3-1 Modbus RTU Function Codes Definitions

Function Code

Name

Usage

01

Read Coil Status

Read the State of a Digital Output

02 Read Input Status Read the State of a Digital Input
. . Read Data in 16 bit Register Format(high/low). Used to read
03 Read Holding R_eglster/ integer or floating point process data. Registers are consecutive
04 Read Input Registers . .
and are imaged from the instrument to the host
Write data to force Digital Output ON/OFF
Values of FF 00 forces DO ON
05 Force Sinale Coil Values of 00 00 forces DO OFF
9 Values of FF FF releases the force of the DO
All other values are illegal and will not effect the DO
IPC5000 doesn’t not support this function code.
06 Preset Single Register Write Data in 16-bit integer Format(high/low) ONLY.
08 Loopback Test Used for diagnostic testing of the communication port
Write Data in 16-bit Format(high/low). Used to write integer and
16(10h) Preset Multiple Registers floating point override data. Registers are consecutive and are
imaged from the host to the instrument.
17(11h) Report Device ID Read instrument ID and connection information, ROM version, etc.
20(14h) Read General Reference Used to _Read or upload the instrument’s configuration into the
host device.
21(15h) Write General Reference Used to Write or download an instrument’s configuration into the

instrument from a host device.




Table 3-2 Maximum Number of Object Address for Each Instrument Type

Object Name Number of Object Addresses

Analog Inputs 02
Analog Output 04
Discrete Input 12
Discrete Output/Coil 12
Loop 2
Segments per Set Point 5
Programmer

Setpoint programmer for 5
IPC5000

Segment Event Groups 2
Link Groups 2
PID Constant Group 2
Controller Group 2
Program Group 2
Setup Group 2
Operation Group 2
Fix PV Event Groups 2
No Loop Group 1




3.1 Function Code 01 — Read Digital Output Status

Description
Function code 01(0X reference) is used to read a Digital Output’s (DO) ON/OFF status of the slave devicein abinary
dataformat. All binary data transferred using function code 01 is mapped into bytes.
The specific number of Dos available in an instrument or available via one Function Code 01 message is instrument-
model specific.
Broadcast is not supported.

Query
The query message specifies the starting DO and the quantity of coilsto read. Dos are addressed starting at zero: DO 1

through 16 are addressed as O through 15 respectively.
Query message format for function code 01

Slave Function | Starting Starting Number Number CRC CRC
address Code Address | Address DO DO (RTU) (RTU)
(00 for TCP) High Low High Low

Example : Read DOs number 1 to 7 from slave at address 02.
RTU example : 02 01 00 00 00 07 CRC CRC
TCP example : 00 01 00 00 00 07

Response
The DO status in the response message is packed as one DO per bit of the datafield. Statusisindicated as: 1 = ON: 0 =
OFF. The LSB of thefirst data byte contains the DO addressed in the query. The other Dos follow toward the high order
end of this byte, and from low order to high order in subsequent bytes.
If the returned DO quantity is not a multiple of eight, the remaining bits in the final data byte will be padded with
zero(toward the high order end of the byte). The byte count field specifies the quantity of data bytes returned.

Response message format for function code 01

Slave Function Byte Data Data . CRC CRC
address Code Count (RTU) (RTU)
(00 for TCP)

Example : DOs number 2 and 7 are on, all others are off.
RTU example: 02 01 01 42 CRC CRC
TCPexample: 00 01 01 42

In the response the status of DOs 1-7 is shown as the byte value 42 hex, or 0100 0010 binary. DO 8 isthe MSB of this
byte, and DO 1 isthe LSB. Left to right, the status of DO 7 through 1 is: ON-OFF-OFF-OFF-OFF-ON-OFF. DO #8
was not requested and so bit #7 or the MSB was padded with a 0.
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Table 3-3 IPC5000 Digital Output Mapping

Coil Number Instrument Function
1 Open Collector #1
2 Open Collector #2
3 Open Collector #3
4 Open Collector #4
5 Open Collector #5
6 Open Collector #6
7 Open Collector #7
8 Open Collector #8
9 Open Collector #9
10 Open Collector #10
11 Open Collector #11
12 Open Collector #12




3.2 Function Code 02 — Read Digital Input Status

Description
Function code 02(1X reference) is used to read a Digital Input’s(DI) ON/OFF status of the dlave device in abinary data
format. All binary data transferred using function code 01 is mapped into bytes.
The specific number of inputs available in an instrument or available via one Function Code 02 message is instrument-
model specific.
Broadcast is not supported

Query
The query message specifies the starting input and the quantity of inputsto read. Inputs are addressed starting at zero:
Input 1 through 16 are addressed as O through 15 respectively.

Query message format for function code 02

Slave Function Starting Starting Number Number CRC CRC
address Code Address | Address DI DI (RTU) (RTU)
(00 for TCP) High Low High Low

Example: Read inputs number 1 to 7 from slave at address 02
RTU example : 02 02 00 00 00 07 CRC CRC
TCP example : 00 02 00 00 00 07

Response
Theinput statusin the response message is packed as one input per bit of the datafield. Statusisindicated as: 1 = ON;
0 = OFF. The LSB of thefirst data byte contains the input addressed in the query. The other inputs follow the high order
end of this byte, and from low order to high order in subsequent bytes.
If the returned input quantity is not multiple of eight, the remaining bits in the final data byte will be padded with
zero(toward the high order the byte). The byte count field specifies the quantity of data bytes returned.
Response message format for function code 02

Response message format for function code 02

Slave Function Byte Data Data . CRC CRC
address Code Count (RTU) (RTU)
(00 for TCP)

Example: Inputs number 2 and 7 are on, all others are off.
RTU example : 02 02 01 42 CRC CRC
TCPexample: 00 02 01 42

In the response the status of inputs 1 — 7 is shown as the byte value 42 hex, or 0100 0010 binary. Input 8 isthe MSB of
this byte, and input 1 isthe LSB. Left to right, the status of input 7 through | is: ON-OFF-OFF-OFF-OFF-ON-OFF.
Input #8 was not requested and so bit #7 or the MSB was padded with a 0.
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3.3 Function Code 03/04 — Read Input Registers

Description
Function code 03(4X reference) or Function code 04(3X reference) is used to read the binary contents of input registers
in the slave referenced in Section 6(Register Map for Process and Operation Type Variables). Function codes 3 and 4
are not restricted to inputs. They may transmit alarm status, control parameters, etc.

The specific supported registers available in an instrument or available via one Function Code 03/04 message is
instrument-model specific. When a master station requests a register that is not supported by the specific device the
slave will respond with zeros for that register.

If arequest is made to an address that does not exist in the map in Section 6, the instrument is to honor that request and
return zeros. This behavior will greatly enhance the bandwidth on the link vs. making several different requests for non-
contiguous data elements.(i.e. Consider adevice that contains Al #1 and Al #3 and for some reason Al #2 isaninvalid
request.) The contiguous method would allow the read of Al #1 through Al #3 and the data location for Al #2 would be
Zeros.

Broadcast is not supported.

Query
The query message specifies the starting register and quantity of registers to be read. Registers are addressed starting at

zero: registers 1-16 are addressed as 0-15.
Query message format for function code 03/04

Slave Function Starting Starting Number Number CRC CRC
address Code Address | Address | Address | Address (RTU) (RTU)
(00 for TCP) High Low High Low

Example: Read analog inputs #1 and #2 in addresses 1800-1803 as floating point values from a slave at address 02
RTU example : 02 04 18 00 00 04 CRC CRC
TCPexample: 00 04 18 00 00 04




Response
The register datain the response message are packed as two bytes per register. For each register, the first byte contains
the high order bits and the second contains the low order bits.

The floating point values require two consecutive registers. A request for a single floating point value must be for two
registers. Thefirst 16 bits of the response contain the IEEE MSB of the float value. The second 16 bits of the response
contain the |IEEE LSB of the float value, If the master station request only one register at an address of floating point
value, the slave may respond with an exception with illegal data address code.

The Modbus RTU protocol has a single byte count for function codes 03 and 04, therefore the Modbus RTU protocol
can only process up to 64 floating point and 127 integer valuesin a single request.

Response message format for function codes 03/04

Slave Function Byte Data Data . CRC CRC
address Code Count (RTU) (RTU)
(00 for TCP)

Example: Analog inputs #1 and #2 as floating point values where Al #1 = 100.0 and Al #2 = 55.32
RTU example : 02 04 08 42 C8 00 00 47 AE 42 5D CRC CRC
TCPexample : 00 04 08 42 C8 00 00 47 AE 42 5D
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3.4 Function Code 05 - Force Single Digital Output

Description
Force asingle digital output (OX reference) to either ON or OFF. These are the same digital outputs (DO)

used in Function Code 01.
When broadcast, the same function forces the same DO in all attached slave devices.

(NOTE) IPC5000 does not support this function code.

Query
The query message specifies the DO to be forced. Registers are addressed starting at zero:

DO lisaddressO.
The requested ON/OFF state is specified by a constant in the query datafield. A value of FF 00 hex requestsit to be ON.

A value of 00 00 hex requestsit to be OFF. A value of FF FF releases the force.

Query message format for function code 05

Slave Function DO DO Force Force CRC CRC
address Code Address | Address Data Data (RTU) (RTU)
(00 for TCP) High Low High Low
Example : Force DO 06 in aslave at address 02.
RTU example : 02 05 00 06 FF 00 CRC CRC
TCP example : 00 05 00 06 FF 00
Response
The normal responseis an echo of the query, returned after the DO state has been forced.
Response message format for function code 05
Slave Function DO DO Force Force CRC CRC
address Code Address | Address Data Data (RTU) (RTU)
(00 for TCP) High Low High Low

Example: Force DO 6 ON in adave at address 02.
RTU example : 02 05 00 06 FF 00 CRC CRC
TCP example: 00 05 00 06 FF 00




3.5 Function Codes 06 - Preset Single Register

Description
Presets integer value into asingle register (4X references).

The IPC5000 does not support Broadcast.

The registers that are specified in Section 5 with an access type “W” and integer and bit packed data types,

can be written to via Function Code 06.

Query

The query message specifies the register references to be preset. Registers are addressed starting at zero:

Register 1 is addressed as 0.

Query message format for function code 06

Slave Function | Address | Address Preset Preset CRC CRC
address Code High Low Data Data (RTU) (RTU)
(00 for TCP) High Low
Example: Set Loop #1 to Auto(address 00Fah) to a slave at address 02.
RTU example: 02 06 00 FA 00 01 CRC CRC
TCP example: 00 06 00 FA 00 01
Response
The normal responseis an echo of the query returned after the register contents have been preset.
Slave Function | Address | Address Preset Preset CRC CRC
address Code High Low Data Data (RTU) (RTU)
(00 for TCP) High Low

Example : Set Loop #1 to Auto(address 00Fah) to a slave at address 02.
RTU example: 02 06 00 FA 00 01 CRC CRC
TCP example : 00 06 00 FA 00 01
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3.6 Function Code 08 - Loopback Message

Description

Echoes received query message.

Query

Message can be any length up to half the length of the data buffer minus 8 bytes.

Query message format for function code 08

Slave Function | Any data, length limited to approximately half CRC CRC
address Code the length of the data buffer (RTU) (RTU)
(00 for TCP)
Example:
RTU example: 02 08 01 02 03 04 CRC CRC
TCP example: 00 08 01 02 03 04
Response
Response message format for function code 08
Slave Function Data bytes received CRC CRC
address Code (RTU) (RTU)
(00 for TCP)
Example:

RTU example: 02 08 01 02 03 04 CRC CRC
TCP example: 00 08 01 02 03 04
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3.7 Function Codes 16(10h) — Preset Multiple Registers

Description
Presets values into a sequence of holding registers(4X references).
The IPC5000 does not support Broadcast.

The register assignments specified in Section 5 with an access type “W”, can be written to via Function Code 16(10h).

Query
The query message specifies the register references to be preset. Registers are addressed starting at zero:
Register 1 is addressed as 0.
Query message format for function code 16(10h)

Slave Function | Starting Start Number | Number Byte Data | CRC CRC
Address Code Address | Address | Address | Address | Count (RTU) | (RTU)
(00 for TCP) High Low High Low

Example : Preset Final SP Ramp Value of Loop 1(address BCO8h) for Fix control to 100.0 from a slave at address 02.
RTU example: 02 10 BC 08 00 02 04 42 C8 00 00 CRC CRC
TCP example: 00 10 BC 08 00 02 04 42 C8 00 00

Response
The normal response returns the slave address, function code, start address and the quantity of registers preset.

The floating-point values require two consecutive addresses. A request to preset a single floating point value must be for
two addresses. The byte order of the floating-point number is determined by the setting of the byte swap configuration
value. In this example the byte swap order is FP B. Refer to subsection 2.1. Thefirst 16 bits of the response contain the
IEEE M SB of the float value. The second 16 bits of the response contain the IEEE L SB of the float value. The Byte
order is configurable See Subsection 2.1. if the master station requests only one address at an address of a floating point
value the slave will response with an illegal data address exception(See Section 4) code.

Response message format for function code 16(10h)

Slave Function Starting Start Number Number CRC CRC
address Code Address | Address | Address | Address (RTU) (RTU)
(00 for TCP) High Low High Low

Example : Response from preset Final SP Ramp value #1(address BCO8h) to 100.0 from a slave at address 02.
RTU example : 02 10 BC 08 00 02 CRC CRC
TCPexample: 00 10 BC 08 00 02
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3.8 Function Code 17(11h) — Report Device ID

Description
Function code 17(11h) is used to report the Device Information that includes information like: Slave ID, device

description, and firmware version.

Query
The query message specifies the function code only.

Query message format for function code 17(11h)

Slave Function CRC CRC
address Code (RTU) (RTU)
(00 for TCP)

Example : Read Device ID from aslave at address 02.
RTU example: 02 11 CRC CRC
TCPexample: 00 11

Response
The responseis arecord format describing the instrument.
Response message format for function code 17(11h)

Slave Function Byte Slave RUN Device CRC CRC
address Code Count ID Indicator | Specific (RTU) (RTU)
(00 for TCP) Status Data

Slave ID — The Slave ID number for the IPC5000 is 50(Hex)
(one byte)(byte 3)

Run Indicator Status : (one byte)(byte 4)
00 = OFF; FF=ON

Device Specific Data :

Device Model Device Device
Descript ID Class Mapping
ion ID

Device Description : (bytes 5-20)
16 Character ASCIl Message with the following format:

% Pplcecls | ol ol o o Up to 9 character version Zexos are appended
number in floating point for theremaining
notation bytes
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For example:

A 1PC5000 with version 1.0 would have the following device description :

4 P’

c

5

‘O’ ‘0’

‘0 s

Lll [

‘o'

Model ID :

00(one byte)(byte 21)

DeviceClassID :
The Device Classification. (one byte)(byte 22)

ClassID

Class

00

Generic Class(Fixed Address Mapable)

01-FF

Future

Generic Class(00) Device Mapping :
Describes the 1/0 and feature mapping.

Number of Record Record Record Record
Records #1 #2 #n
Number of Records:
1 Byte unsigned value 00-FFh(byte 23)
Record Description :
Byte Description
0 Type of Data Element
(See Data Element VValues Table Below)
01 Starting Address of Data Element Record(High)
02 Starting Address of Data Element Record(Low)
03 Number of Data Element(High)
04 Number of Data Element(L ow)
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Data Element Values Table:

Byte Description
00 Analog Inputs

01 Analog Outputs

02 Discrete Inputs

03 Discrete Outputs

04 Control Loops

05 Set Point Programmers

24 Setpoint programmer for IPC5000
25 Segment Event Group

27 Link Group

28 PID Constant Group

29 Controller Group

30 Program Group

31 Setup Group

32 Operation Group

33 Fix PV Event Group

34 No Loop Group
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4. Modbus RTU Exception Codes

4.1 Introduction

When a master device sends a query to aslave device it expects anormal response. One of four possible
events can occur from the master’s query:

®  Jave device receives the query without a communication error and can handle the query normally.
It returns anormal response.
®  Savedoes not receive the query due to a communication error.
No responseis returned. The master program will eventually process a time-out condition for the query.
® JSavereceivesthe query but detects a communication error (parity, LRC or CRC).
No response is returned. The master program will eventually process a time-out condition for the query.
® Javereceives the query without a communication error but cannot handle it (i.e., request isto a nonexistent
coil or register).
The slave will return with an exception response informing the master of the nature of the error (Illegal
Data Address.)
The exception response message has two fields that differentiate it from anormal response:
Function Code Field:
In anormal response, the slave echoes the function code of the original query in the function code field of
the response. All function codes have a most-significant bit (MSB) of 0 (their values are below 80 hex). In
an exception response, the slave sets the MSB of the function code to 1. This makes the function code value
in an exception response exactly 80 hex higher than the value would be for a normal response.
With the function code’s MSB set, the master’ s application program can recognize the exception response
and can examine the data field for the exception code.

Data Field:

In anormal response, the slave may return data or statistics in the datafield. In an exception response, the
dlave returns an exception code in the data field. This defines the slave condition that caused the exception.

Query
Example: Internal slave error reading 2 registers starting at address 1820h from the controller.
000318 20 00 02

Response
Example : Return MSB in Function Code byte set with Slave Device Failure(04) in the datafield.
008304
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Table 4-1 Modbus RTU Data Layer Status Exception Codes

Exception

Definition Description
Code
o1 lleaal F . The message received is not an allowable action for the
egal Function addressed device.
The address referenced in the function-dependent data
02 llegal Data Address section of the message is not valid in the addressed
device.
03 lleaal Data Val The value referenced at the addressed device location
egal Data value is no within range.
04 S| Device Falil The addressed device has not been able to process a
ave Device Failure valid message due to a bad device state.
| Device B The addressed device has ejected a message due to a
06 Slave Device Busy busy state. Retry later.
NAK The addressed device cannot process the current
07 " message. Issue a PROGRAM POLL to obtain device —
Negative Acknowledge
dependent error data.
The data to be returned for the requested number of
09 Buffer Overflow registers is greater than the available buffer space.

Function Code 20 only.
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5. Register Map for Process and Operation Type

Variables

What's in this section ?
This section describes all parameters accessible by Function Code 03, 04, 06 and 10h. Section 5.1 givesa

global overview of each function and its addresses/registers. Sections 5.2 through 5.20 contain the details
on each function and each of its parameters.
Y our particular controller may not contain all parameters shown. If you see a function that is not on your

controller, either it is not available for that controller model or it isnot in your configuration.

5.1 Register Map Overview

Table 5-1 describes the global register map for Function Code 03, 04, 06 and 10h. Details on each address
arein sections 5.2 through 5.20.

Conversion of Address (Hex) Number to Register (Decimal) Number

To convert the address number to the register number, convert the address from hexidecimal to decimal and
add 1. Registers are addressed starting at zero: registers 1-16 are addressed as 0-15.

To convert the register number to the address number, subtract 1 from the register and convert to hex.

Table 5-1 Global Register Map

Start Address | End Address .
Description Notes

(hex) (hex)
0000 < 0040 Miscellaneous Parameters It is not available for IPC5000
0040 OOFF Loop #1 (floating point & bit packed)
0140 01FF Loop #2 (floating point & bit packed)
1800 187F Analog Input Value(#1-#2)
1DFO 1DF6 Time
1E00 1EOF Set Point Programmer #1
1E10 1E1F Set Point Programmer #2
1F00 1F3F Set Point Programmer #1 Additional Values
1F40 1F7F Set Point Programmer #2 Additional Values
8000 844B Set Point programmer #1 segment (1 — 100) Only for IPC5000
844C 8897 Set Point programmer #2 segment (1 — 100) Only for IPC5000
8898 88B0 Set Point Programmer #1 Only for IPC5000
88B1 88C9 Set Point Programmer #2 Only for IPC5000
88CA A999 Segment Set Point Event #1(1 — 100) Only for IPC5000
A99A CA69 Segment Set Point Event #2(1 — 100) Only for IPC5000
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Start Address | End Address o
(hex) (hex) Description Notes
CBO0O CB3B Link Group #1 (1 — 10)
CB3C CB77 Link Group #2 (1 — 10)
CB78 CC46 PID Group #1 (1 — 8)
CC48 CD16 PID Group #2 (1 - 8)
CD17 CD2B Controller Group #1
CD2A CD3E Controller Group #2
CD3F CDh4C Program Group #1
CD4D CD5A Program Group #2
CD5B CD72 Setup Group #1
CD73 CD8A Setup Group #2
CD8B CD9B Operation Group #1
CD9oC CDAC Operation Group #2
CDAD CDF4 Fix PV Event Group
CDF5 CDFE No Loop Group




5.2 Loop Value Register Map

This table contains addresses of Loop #1; see Table 5-1 on Page 35 for addresses of Loop #2

Table 5-2 Loop Value Register Map Address

Address | Register

(hex) (decimal) Parameter Name Access Notes
0040 0065 PV R Floating Point in Engineering Units
_— Floating Point in Engineering Units
0042 0067 Remote Set Point; SP2 R Itis not available for IPC5000
0044 0069 Working Set Point R Floating Point in Engineering Units
Floating Point in Engineering Units
0046 0071 Output RIW In case of Manual Modeg, it is only writable.
0048 0073 PV R Floating Point in Engineering Units
Floating Point in Engineering Units
004A 0075 Input #1 It is not available for |PC5000
Floating Point in Engineering Units
004C 0077 Gain #1(Prop Band #1 if active) R (Gain or Proportional Band)
Note 1
004E 0079 Direction R Floating Point Note 2
Floating Point in Engineering Units
0050 0081 Reset #1 R Minutes/Repeat  Note 1
0052 0083 Rate #1 R Floating Point in Minutes Note 1
0054 0085 Cycle Time#1 R Floating Point in Seconds
0056 0087 PV Low Range R Floating Point in Engineering Units
0058 0089 PV High Range R Floating Point in Engineering Units
Floating Point in Engineering Units
005A 0091 Alarm #1 SP#1 R Itis not available for |PC5000
Floating Point in Engineering Units
00sC 0093 Alarm #1 SP#2 R It is not available for |PC5000
Floating Point in Engineering Units
0060 0097 Gain #2(Pro Band #2 if active) R (Gain or Proportional Band)
Note 1
0062 | 0099 | Deadband R | Hoating Point
Note 1
Floating Point in Engineering Units
0064 0101 Reset #2 R MinutesRepeat  Note 1
0066 0103 Rate #2 R Floating Point in Minutes
Note 1
0068 0105 | CycleTime#2 R Floating Point in Seconds

Note 1 : In order to write data in these registers, after knowing a current PID zone or group by using CD95(hex) for Loop 1 or

CDAG6(hex) for Loop 2, the data has to be written in the PID constant area.
The Gain #1, Reset #1, Rate #1 is PID constants for heating of duplex control or normal PID control and the Gain #2,

Reset #2, Rate #2 is PID constants for cooling of duplex control.

Note 2 : 0.0 = Reverse; 1.0 = Direct




Address | Register
(hex) (decimal) Parameter Name Access Notes
006A 0107 LSP#1 R/W | Floating Point in Engineering Units
Floating Point in Engineering Units
006C 0109 LSP#2 RIW It is not available for |PC5000
Floating Point in Engineering Units
006E 01l Alarm #2 SP#1 R It is not available for |PC5000
Floating Point in Engineering Units
0070 0113 Alarm #2 SP#2 R It is not available for IPC5000
i Floating Point in Engineering Units
0074 0117 SPLow Limit R/W Operator Limit
0076 0119 SPHigh Limit RIW Floating PQ| n’F in Engineering Units
Operator Limit
0078 0121 Working Set Point R Floating Point in Engineering Units
007A | 0123 | Output Low Limit RIW E'gfg'fg Point in Engineering Units
07C | 0125 | Output High Limit RIW E'gfg'?g Point in Engineering Units
. Floating Point in Engineering Units
007E o127 Output Working Value RIW In case of Manual Modg, it is only writable.
0088 0137 Bias R/W | Floating Point in Engineering Units
e Floating Point in Engineering Units
008A 0139 Deviation R (SP—PV)
008E 0143 Manual Reset R Floating Point in Engineering Units
Note 1
Bit Packed
00F7 0248 Enable/Disable Fuzzy R/W Bit 0: 0: Disable: 1: Enable
Bit 1-15 : Unused
Bit Packed(one shot action, activates
auto tuning until auto tuning compl eted)
00F8 0249 Demand Tune Request R/W Bit 0: 0: Disable: 1: Enable
Bit 1-15 : Unused
Itis not available at Manual or STOP mode.
Bit Packed
Bit 0: 0: Manual; 1: Auto
O00FA 0251 Auto/Manual State R/W Bit 1-15 - Unused
Itis not available at TUNE mode.
Bit Packed(Select Heat/Cool tuning constant
Set)
Bit 0: 0: Heat Tune Set
O0FD 0254 Tune Set State R/W 1 Cool Tune Set
Bit 1-15 : Unused
It isavailable for Duplex control

Note 1 : In order to write data in these registers, after knowing a current PID zone or group by using CB78(hex) for Loop 1 or

CC48(hex) for Loop 2, the data has to be written in the PID constant area.
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5.3 Example for queries using Function Codes 3, 6,16

Example 1:
Query : Read PV, Remote SP, Working SP, Output for Loop 1 from IPC5000 using Function Code 3(hex codes).
Thiswill be accomplished by accessing contiguous registers.

00 {03 |00 |40 |00 |08 | CRC | CRC

Response : Where PV = 1000.0, Remote SP = 0.0(Fixed ), Working SP = 1000.0, Output = 50.0

00 |03 |10 {44 | 7A |00 |00 [OO (OO [ OO (OO (44 | 7A | OO0 | OO

42 |48 | 00 | 00 | CRC | CRC

Example 2:
Query : WriteaLocal Setpoint,(address 006A) to 100.0 for Loop 1 at IPC5000 using Function Code 16(10 hex).
Function code 16 is used for presetting multiple registers. Registers are addressed starting at zero : Register 1is
addressed as0

00 |10 |00 |[6A| 00 |02 |04 |42 | C8|00 |00 |CRC |CRC

Response : from preset of LSP#1, address 006A to 100.0

00 |10 |00 | 6A | 00 | 02 | CRC | CRC

Example 3:
Query : Set Loop #1 to Auto(register OOFA hex) at controller. This is a bit-packed single register data type. Registers
are addressed starting at 0 : Register 1 isaddressed as 0.

00 |06 |00 | FA| 00 |01 | CRC | CRC

Response : The control mode of the controller at address 0 is changed to AUTO

00 |06 |00 | FA|00 |01 | CRC | CRC
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5.4 Analog Input Value Register Map — Function Code 03,04

Table 5-3 Analog Input Value Register Map Address- Function Code 03,04

Address | Register
(hex) (decimal) Channel Number Access | Notes
1800 6145 Analog Input #1 R
Floating Point in Engineering Units
1802 6147 Analog Input #2 R
Example
Read Analog Inputs 1 and 2 from IPC5000 using Function Code 03
00 |03 |18 | 00|00 |04 | CRC | CRC
Response from |PC5000 where Al 1 = 100.0 and Al 2 = 55.32
00 |03 |08 |42 | C8|00 (00|42 5D |47 | AE | CRC | CRC
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5.5 Time Register Map

Table 5-5 Time Register Map Addresses

Address | Register
(hex) (decimal) Channel Number Access Notes
1BEO 7137 Hours R/W Oto23
1BE1 7138 Minutes R/W | 0to59
1BE2 7139 Seconds R/W | 0to59
1BE3 7140 Month R/W 1to12
1BE4 7141 | Day RW |1to31
Read : 1999 to 2099
1BES | 7142 | Yex RIW™| Write : 00 to 99 represents 2000 to 2099.
0: Sunday
1: Monday
2 : Tuesday
1BE6 7143 Week Day R/W 3 : Wednesday
4 : Thursday
5: Friday
6 : Saturday

(Note) In order to set Timeand Date, use Function Code 6. Function Code 16 isnot available for setting them.
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5.6 Set Point Program Register Maps

Summary
The Set Point programmers are listed according to category related to program status and interaction, other programmer

parameters and program segment mapping ,editing and style. A section is also provided to aid in configuring a SP
programmer and recipe interface for third party software.

Function Code Support :
Read — Function Code 3,4
Write — Function Code 6,16(10 Hex)

Considerations and Methods for Downloading, Operating , and Reading Status of SP
Programs :

A SP programmers interface can be devel oped(and recipe containing a SP profile can be created) in third party software
using the parameters listed in the following table.

In creating a SP Programmer interface showing a number of segments, a graphic display might include a table
referencing the maximum number of ramp/soak segments that you will be using for your process. The parameters to be
referenced for each segment are listed in Table 5-10 — Register Map

Programmer Numbers
The parameters that follow refer to SP Programmer 1. Table 5-6 lists the Starting and Ending addresses for all of the SP

programmers.

Table 5-6 SP programmer Addresses

Starting Starting Ending Ending
Programmer Number Address Address Address Address Notes
(Hex) (Decimal) (Hex) (Decimal)
SP Programmer 1 1E00 7681 1EQOF 7696
SP Programmer 2 1E10 7697 1E1F 7712
It is used for only
SP Programmer 1 8898 34969 88B0 34992
IPC5000
It is used for only
SP Programmer 2 88B1 34993 88C9 35017
IPC5000
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Controlling the Program

For controlling the program, the following parameters should be accessed :

Programmer Address Add.ress Notes
(Hex) (Decimal)
Current Segment Number 1E02 7683 See Table 5-7
Current Time Remaining 1E08 7689 See Table 5-7
Status 1E0B 7692 See Table 5-7
Start(write only) 1E0C 7693 See Table 5-7
Hold(write only) 1EOD 7694 See Table 5-7
Advance(write only) 1ECE 7695 See Table 5-7
Reset(write only) 1EOF 7696 See Table 5-7
Segment Edit 88AF 34991 See Table 5-8
Parameters for the Profile
You will aso need to define the following for the parameters for profile :
Programmer Address Addr.ess Notes
(Hex) (Decimal)

Start Setpoint Loop 1 8898 34968 See Table 5-8

Start Setpoint Loop 2 889A 34970 See Table 5-8

Start Mode 889C 34972 See Table 5-8

Priority 889D 34793 See Table 5-8
Saving Program number 88B0 34992 See Table 5-8
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Procedure for Downloading Setpoint Programs
These steps are for programmer 1. For programmer 2, adjust the register address accordingly by adding offset for
starting addresses.

Table 5-6.1 is for downloading using Function Codes 3, 4, 6, 16.

Table 5-6.1 Steps to Download a Setpoint Program using Modbus Function Codes 3, 4, 6, 16.

Step Action
1 Set the programmer to RESET by writing any number to 7696(1EOF). This can be done either with function code 6
or 16.
5 Set saving program number by writing any number to 34992(88B0). The program number for downloading can be
set from 0 to 31. This can be done either with function code 6 or 16.
Write the header information for parameters relevant to the program — registers 34968(8898) — 34990(88AE) except
3 34974(889E) because the register is read only. Registers 8898 and 889A are floats and must be written using

function code 16. Registers 889C — 88B0 is signed 16 bit integer and can be written with either function code 6 or
16.

Write the information for each segment required in the profile — registers 8000 — 800A for segment O except read
4 only register. 800B — 8015 for segment 1 etc. The first 3 register are floats and must be written using function code
16. The last registers are signed 16 hit integer and can be written with either function code 6 or 16.

Write the information for each segment event group required in the profile — registers 88CA — 891D for segment 0
except read only register. 891E — 8971 for segment 1 etc. The first 2 registers are floats and must be written using
function code 16. The last registers are signed 16 bit integer and can be written with either function code 6 or 16.

One segment event group for one segment can have up to 12 events.

Procedure for Uploading Setpoint Programs

Table 5-6.2 Steps to Upload a Setpoint Program using Modbus Function 3, 4, 6, 16

Step Action
1 Set loading program number by writing any number to 34992(88B0). The program number for uploading can be set
from O to 31. This can be done either with function code 6 or 16.
5 Read the header information desired-register 34968(8898) — 34990(88AE) using function code 3 or 4.
Registered segment count can be known by reading register 34974(889E).
3 Read the information for each segment desired using function code 3 or 4 — registers 8000-800A for segment 0.

800B — 8015 for segment 1 etc. The information for each segment can be read by the registered segment count.

Read the information for each segment events desired using function code 3 or 4 — registers 88CA-891D for
4 segment 0. 891E-8971 for segment 1 etc. The information for each segment events can be read by registered

segment event count in one segment.
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5.7 Set Point Programmer Value Register Map

Table 5-7 SetPoint Programmer #1 Value Register Map Address

Address
(hex)

Register
(decimal)

Channel Number

Access

Notes

1E00

7681

Set Point Output

R

Floating Point in Engineering Units.
Itis not available for |PC5000.

1E02

7683

Current Segment Number

R

Floating Point; # 0 to # 99
Current running segment

1E08

7689

Segment Time Remaining

Floating Point in Seconds or Time units

1E0B

7692

Status

Bit Packed
Bit 0: 1 = Ready
Bit1:1=Run
Bit2:1=Hold
Bit3:1=End
If Bit 4 =1 and Bit 5 = 1, then Time Unit is
Minutes and Seconds
If Bit 5= 1and Bit 6 = 1, then Time Unit is
Hours and Minutes
Bit 7 : Ramp Units
0:Time
1: Rate
Bit 8 and 9 : Unused
Bit 10: O : Current segment is a soak
1: Current segment isaramp
Bit 11 to 15 : Unused

1E0C

7693

Start(Run)

Unsigned 16 bit integer
1: Run Enable

0: Dataignored

Note 1, Note 2

1E0D

7694

Hold

Unsigned 16 bit integer
1: Hold Enable

0: Hold Disable

Note 1, Note 2

1EOE

7695

Advance

Unsigned 16 bit integer
1: Advance Enable

0: Dataignored

Note 1,3

1EOF

7696

Reset(Stop)

Unsigned 16 bit integer
1: Stop Enable

0: Dataignored

Note 1, Note 2

Note 1 : Theseregisters are available for Programmer mode as well as Controller mode(Fix control = Constant control)

Note 2 :
Command
Current Status
Run Hold Stop
Run Set error Hold Stop
Hold Run Set error Stop
Stop Run Set error Set error

Note 3: Current segment move to next segment per one command.
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5.8 Set Point Programmer Register Map for IPC5000

These parameters can be available or not according to Synchronous or Asynchronous mode of controller.

Table 5-8 Set Point Programmer Register Map Addresses

Address | Register
(hex) (decimal) Channel Number Access | Notes
8398 34968 | Start Setpoint Loop 1(SSP1) Riw | Floating Point o
- Set Range : SP Low/High Limit

Signed 16 bit integer

889C 34972 | Start Mode R/W 0: SSP: 1: SPV: 2-TIME
Signed 16 bit integer

889D 34973 | Priority R/W | 0: PV1; 1: PV2
It isnot available at Async. mode.
Signed 16 bit integer

889E 34974 | Segment Count R Segment number registered to a program
One program can have 100 segments.
Signed 16 bit integer

889F 34795 | All Repeat Count R/W | Set Range: 1t0 999
It is the number to repeat one program.
Signed 16 bit integer

88A0 34976 | Repeat End Segment 1 R/W Set Range : Within Segment Count

88A1 34977 | Repeat Start Segment 1 RIW Eggm%o%mmt for repeat have to be larger than Start
Signed 16 bit integer

88A2 34978 | Number of Repeats 1 R/W Set Range : 10 999
Signed 16 bit integer

88A3 34979 | Repeat End Segment 2 R/W Set Range : Within Segment Count

88A4 34980 | Repeat Start Segment 2 RIW gnggmmt for repeat have to be larger than Start
Signed 16 bit integer

88A5 34981 Number of Repeats 2 R/W Set Range : 1t 999
Signed 16 bit integer

88A6 34982 | Repeat End Segment 3 R/W Set Range - Within Segment Count

88A7 34983 | Repeat Start Segment 3 RIW End Segment for repeat have to be larger than Start
Segment.
Signed 16 bit integer

88AS8 34984 Number of Repeats 3 R/W Set Range : 110 999
Signed 16 bit integer

88A9 34985 | Repeat End Segment 4 R/W Set Range - Within Segment Count

88AA 34986 | Repeat Start Segment 4 RIW Eggmseigtment for repeat have to be larger than Start
Signed 16 bit integer

88AB 34987 | Number of Repeats 4 R/W Set Range : 10 999
Signed 16 bit integer

88AC 34988 | Repeat End Segment 5 R/W Set Range : Within Segment Count

88AD 34980 | Repeat Start Segment 5 RIW ggmiﬁmmt for repeat have to be larger than Start
Signed 16 bit integer

88AE 34990 | Number of Repeats 5 R/W Set Range : 10 999

Continued Next page




Address
(hex)

Register
(decimal)

Channel Number

Access

Notes

88AF

33991

Segment edit

Signed 16 bit integer

Itisaedition command for deleting or

inserting a segment into a program.

Bit 0 — 7 : Segment number to be inserted or deleted.
Bit 8:0: Insert; 1: Delete

The segment number of Bit 0 — 7 has to be within
segment count.

By Insert command, the values to be initialized to
zero are saved.

88B0

34992

Program Save Request

R/W

Signed 16 bit integer
Program number to be saved or read.
Async mode: 0~ 15for Loop 1, 16 ~ 31 for Loop 2

Sync mode : 0~ 31, no related to loop.

Example
Thisisaexampleto insert initial datato segment 1 of program 3.

Segment count registered to program 3 have to be larger than 1.

Set program number to be edited as 3.

00 |06 |88 | BO|00 |03 |CRC |CRC
Response:

00 |06 |88 | BO|00 |03 |CRC | CRC
Insert initial data to segment 2

00 |06 | 88 | AF| 00 |01 | CRC | CRC

Response : The data of Program 3 is shown like the right picture of Figure 5-8

00 |06 |88 | AF| 00 |01 | CRC | CRC
PROGRAM 3  SEGMENTS 2 PROGRAM 3  SEGMENTS 3
SEG| SP__|PID] TIME | JC | EVENT SET SEG| SP__|PID| TIME |JC | EVENT SET
GS GS
00 | 50.0 6 0020 1 [MIMIMIPITIP 00 50.0 6 0020 1 [MIMIMIPITIP
0 [AIT]IT]0o]0]O] 0 [AITIT][0o]0]O]
01 500 3 0100 1 [MIMIM[PIPIP] {01 500 6 0000 1 [MIMIM01010]]:
2 [AJP]JTJ0JO0]JO] 0 [AJofoJoJofo]|:
02 | 500 3 0100 1 [MIMIMIPIPIP]
2 [A[P]T]0]0]O]

<Figure 5-8> Insert a initial segment to a program
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5.9 Set Point Programmer Segment Register Map

A profile contains up to 100 segments. Each segment is made up of 10 registers. This table contains Segment Map
Address of SP programmer #1 and #2. See the Global Register Map — Table 5-1 for starting and ending addresses(hex).
Each segment has is made up of 12 events like Table 5-9-1.

Table 5-9 Set Point Programmer Segment Map Addresses

Start Start End End

Address Address Address Address Description
(Hex) (Decimal) (Hex) (Decimal)
8000 32769 800A 32778 Set Point Programmer #1 Segment 1
800B 32779 8015 32789 Set Point Programmer #1 Segment 2
8016 32790 8020 32800 Set Point Programmer #1 Segment 3
8021 32801 802B 32811 Set Point Programmer #1 Segment 4
802C 32812 8036 32822 Set Point Programmer #1 Segment 5
8037 32823 8041 32833 Set Point Programmer #1 Segment 6
8441 33857 844B 33867 Set Point Programmer #1 Segment 100
844C 33868 8456 33878 Set Point Programmer #2Segment 1
8457 33879 8461 33889 Set Point Programmer #2Segment 2
8462 33890 846C 33900 Set Point Programmer #2Segment 3
846D 33901 8477 33911 Set Point Programmer #2Segment 4
8478 33912 8482 33922 Set Point Programmer #2Segment 5
8483 33923 848D 33933 Set Point Programmer #2Segment 6
888D 34757 8897 34967 Set Point Programmer #2Segment 100
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Table 5-9-1 Set Point Programmer Segment Event Map Address

Start Start End End
Address Address Address Address Description
(Hex) (Decimal) (Hex) (Decimal)
88CA 35018 891D 35101 Events Group of Set Point Programmer #1 Segment 1
891E 35102 8971 35185 Events Group of Set Point Programmer #1 Segment 2
8972 35186 89C5 35269 Events Group of Set Point Programmer #1 Segment 3
89C6 35270 8A19 35353 Events Group of Set Point Programmer #1 Segment 4
8A1A 35354 8A6D 35437 Events Group of Set Point Programmer #1 Segment 5
8AGE 35438 8AC1 35521 Events Group of Set Point Programmer #1 Segment 6
A946 43334 A999 43417 Events Group of Set Point Programmer #1 Segment 100
A99A 43418 A9ED 43501 Events Group of Set Point Programmer #2 Segment 1
A9SEE 43502 AA4L 43585 Events Group of Set Point Programmer #2 Segment 2
AA42 43586 AAO5 43669 Events Group of Set Point Programmer #2 Segment 3
AAOG 43670 AAE9 43753 Events Group of Set Point Programmer #2 Segment 4
AAEA 43754 AB3D 43837 Events Group of Set Point Programmer #2 Segment 5
AB3E 43838 AB91 43921 Events Group of Set Point Programmer #2 Segment 6
CA16 51734 CAB69 51817 Events Group of Set Point Programmer #2 Segment 100
Table 5-9-2 Each Event Group Map Address of Set Point Programmer #1 Segment 1
Start Start End End
Address Address Address Address Description
(Hex) (Decimal) (Hex) (Decimal)
88CA 35018 88D0 35024 Event #1 of Set Point Programmer #1 Segment 1
83D1 35025 88D7 35031 Event #2 of Set Point Programmer #1 Segment 1
8sD8 35032 88DE 35038 Event #3 of Set Point Programmer #1 Segment 1
88DF 35039 88E5 35045 Event #4 of Set Point Programmer #1 Segment 1
88E6 35046 88EC 35052 Event #5 of Set Point Programmer #1 Segment 1
8917 35095 891D 35101 Event #12 of Set Point Programmer #1 Segment 1
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5.10 Segment Register Map

The table below describes the registers that are part of a setpoint programmer segment. To determine the actual register
address for a parameter within a segment, add the register offset to the start address of the segment.
Writing to these registers is permissible in the stop mode or running program number is not same with setting program

number.
Table 5-10 Segment Register Map Addresses
Register
Offset within Parameter Name Access Notes
Segment(hex)
. Floating Point
0(0) Setpoint Value 1 RIW Set Range : SP Low/High range
Floating Point
202) Setpoint Value 2 RIW ﬁglsr}(/:nc mode, it is Target Setpoint of Loop 2 and not available for
Set Range : SP Low/High range
. Floating Point
44) Segment time RIW | sat Range : 00.00 10 99.59
Signed 16 bit Integer
6(6) PID Group number 1 RIW Set Range: 1to 8; It isonly available for Segment PID.
Signed 16 bit Integer
7(7) PID Group number 2 RIW R Ao AEIYSU T
Signed 16 bit Integer
8(8) Program End RIW 0 : Continuous Shifting ; 1 : HOLD Shifting; 2 : Fix Control Shifting
Signed 16 bit Integer
%9 Segment G Soak RW | 0. NONE; 1: FRONT; 2: REAR; 3: ALL
. Signed 16 bit Integer
10(A) Time or Rate R 0:Time: 1: Rate

5.11 Example for determining a Segment Register

To change the segment time in segment #8 of setpoint programmer #2 for Loop 2, the register address is determined as
follows.
Step 1 : Use Table 5-1 to determine the start address for setpoint programmer #2 profile. The value is 844C hex
Step 2 : Calculate the offset address for segment 8 in aprofile. Thisis calculated as:
Segment #8 offset address = (segment number — 1) * 11
=(B-1*11
=77 or 4D Hex
Step 3 : Use the table above to determine the register offset for the segment time. The valueis 4.
Step 4 : Calculate the address by adding the results of steps 1, 2 and 3 to determine the register address.
Register address = Setpoint program #2 profile base address + Segment 8 offset address + Segment time
register offset
844C+4D +4
849D Hex
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5.12 Segment Set Point Event Register Map

It is the event area of segment data like Figure 5.12. Event count is same with segment number registered to a program
and event number registered to a segment is up to 12. Writing to these registers is permissible in the stop mode or
running program number is not same with setting program number. According to invalid event type, writing is enable or
disable. The Event type number of Table 5-12 is not available when the event number is assigned for Mode or Alarm
event.

Table 5-12 Segment Set Point Event Register Map Address

Register Offset
within Parameter Name Access Notes
Segment(hex)

Floating Point

0 Max Vaue or OP point R/W | OP point or Max Vaue : -19999.0 ~ 20000.0
The OP point is -5.0 to 105.0 when event type number is 35 to 38.
Floating Point

2 Min Value or Differential R/W | Differentia : 0~ 100.0

Min Value :-19999.0 to 20000.0

Signed 16 bit Integer

0: OFF

1: ON(Time Event)

2: ON Delay and Cut Back setup(Time Event)
11: PV-ABS-LOW for Channel 1(PV Event)
12: PV-ABS-LOW for Channel 2(PV Event)
13: PV-ABS-HIGH for Channel 1 (PV Event)
14: PV-ABS-HIGH for Channel 2 (PV Event)
15: PV-DEV-LOW for Channel 1 (PV Event)
16: PV- DEV-LOW for Channel 2 (PV Event)
17: PV-DEV-HIGH for Channel 1 (PV Event)
18: PV-DEV-HIGH for Channel 2 (PV Event)
21: SP-ABS-LOW for Channel 1 (PV Event)
22: SP-ABS-LOW for Channel 2 (PV Event)
23: SP-ABS-HIGH for Channel 1 (PV Event)
24: SP-ABS-HIGH for Channel 2 (PV Event)
25: SP-DEV-OFF for Channel 1 (PV Event)
26: SP-DEV-OFF for Channel 2 (PV Event)
27. SP-DEV-ON for Channel 1 (PV Event)
28: SP-DEV-ON for Channel 2 (PV Event)
31: DV-DEV-OFF for Channel 1 (PV Event)
32: DV-DEV-OFF for Channel 2 (PV Event)
33: DV-DEV-ON for Channel 1 (PV Event)
34: DV-DEV-ON for Channel 2 (PV Event)
35: MV-ABS-LOW for Channel 1 (PV Event)
36: MV-ABS-LOW for Channel 2 (PV Event)
37: MV-ABS-HIGH for Channel 1 (PV Event)
38: MV-ABS-HIGH for Channel 2 (PV Event)
. Signed 16 bit Integer

5 Time Delay R/W Set Range: 0 ~ 99

Select R Signed 16 bit Integer

4 Event type number R/W
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| 01-23 FRI

EXIT | SEGEDIT 7], s 50

seg| SP PID| TIME | JC EVENT SET

------------------------

GS
Offset4  —1—i||EVENT TYPE &
Description CH1
PV-DEV-LOW [*eesnannnns

RANGE : 0.0 to 310.0

Offset0 —
Offset2 —

Offset5 —

Offset4 ~——i |EVENT TYPE & Offset 0~6  Offset 35~41
Description + +
TIME EVENT M M [al B
[0l [PI[o
h—
Oﬁset 0 :4'--'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-:. ~ -
Qffset 0 e b 01 T Offset 42~48  Offset 77~83

 "eEsssssssssssussssssssusssmseseney  "tEissusssussssssssssssssssssssnseny

Offset4 ——pi |EVENTTYPE [ 1 ] & : |[EVENTTYPE[ 0 ]

-----------------------------------------------------------------------

Event ON Event OFF

< Figure 5-12> Segment Event set screen

47



5.13 Example for determining a Segment Event Register

To change the event type number of the digital output #3 in segment #8 of setpoint programmer #2 for Loop 1,
the register addressis determined as follows.
Step 1 : Use Table 5-1 to determine the start address for setpoint programmer #2 profile. The valueis 88CA hex
Step 2 : Calculate the offset address for segment 8 in aprofile. Thisis calculated as :
Segment #8 offset address = (segment number — 1) * 84
=(81)*8&4
= 558 or 24C Hex
Step 3 : Use the table above to determine the register offset for the event type number. The value is 18(12Hex).
Step 4 : Calculate the address by adding the results of steps 1, 2 and 3 to determine the register address.
Register address = Setpoint program #2 profile base address + Segment 8 offset address + Event type
number offset
=88CA +24C + 12
= 8B28 Hex
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5.14 Program Link Register Map

A profile contains up to 10 links. Each link is made up of 6 registers. This table contains Link Map Address of Link

group #1 and #2.
Table 5-14.1 Each Link group register Map Addresses
Start Start End End
Address Address Address Address Description

(Hex) (Decimal) (Hex) (Decimal)

CBO00 51968 CB05 51973 Link group #1 of Loopl
CB06 51974 CBOB 51979 Link group #2 of Loopl
CBOC 51980 CB11 51985 Link group #3 of Loopl
CB12 51986 CB17 51991 Link group #4 of Loopl
CB36 52022 CB3B 52027 Link group #10 of Loopl
CB3C 52028 CB41 52033 Link group #1 of Loop2
CB42 52034 CB47 52039 Link group #2 of Loop2
CB48 52040 CB4D 52045 Link group #3 of Loop2
CB4E 52046 CB53 52051 Link group #4 of Loop2
CB72 52082 CB77 52087 Link group #10 of Loop2

The table below describes the registers that are part of a Link group Register. To determine the actual register address
for a parameter within aLink, add the register offset to the start address of the Link.
See Figure 5-14 for mapping each register position on the Link Set screen.

Table 5-14.2 Link register Map Addresses

Register

Offset within Parameter Name Access Notes

Link
0 Link Program number 1 R/W | Signed 16 bit integer, Note 1, Note 2
1 Link Program number 2 R/W | Signed 16 bit integer, Note 1, Note 2
2 Link Program number 3 R/W | Signed 16 bit integer, Note 1, Note 2
3 Link Program number 4 R/W | Signed 16 hit integer, Note 1, Note 2
4 Link Program number 5 R/W | Signed 16 hit integer, Note 1, Note 2
5 Link Program number 6 R/W | Signed 16 bit integer, Note 1, Note 2

Note 1: Set Range: 0to 15 for Loop 1 and 16 to 31 for Loop 2 at Async mode

0to 31 for Loopl/2 at Sync mode
Note 2 : Write 255(FF hex) to the register address to delete the registered program number.
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How to find the Register address of program number registered to Link group of Loop 1
Register address = Start address of Link group #1 of Loop 1+ (Link group number — 1) * 6 + Offset value of the

Example : Find the register address of the third Link program number of Link group #4

Offset 0 Offset 1 Offset 2

MENU

LINK

03-24.WED

N

12.01.23

A4

|LINK N

A4

A4

PROG

[PrROG

[PrROG

START C:)l 01 |

o _os |2 12 |Ei>—.|

|—c>|PFjOG|
[a][v]]

[PrROG

[PROG

=

|[= eno

A

WAIT

SET

Offset 4 Offset5 Offset 6

< Figure 5-14 > LINK SET

parameter from Table 5-14.2.

The Register address = CB0O hex + (4-1) * 6 + 02 = CB14 hex

< Caution > Program number has to be registered in sequence.
1) Incorrect type to register program number : The third part is not registered.

—| 01

01

07 —

2) Incorrect type to register program number : The first part is not registered.

01

—>

02

—

07 —

3) Correct type : Program number isregistered in sequence.
—

—_—

09

—

01

02

—

07

—>
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5.15 PID group register Map

A profile contains up to 8 PID groups. Each PID group is made up of 26 registers. This table contains PID group Map
Address of Loop 1 and 2.

Table 5-15.1 Each PID group register Map Addresses

Start Start End End
Address Address Address Address Description

(Hex) (Decimal) (Hex) (Decimal)

CB78 52088 CB90 52112 PID group #1 of Loopl
CB92 52114 CBAA 52138 PID group #2 of Loopl
CBAC 52140 CBC4 52164 PID group #3 of Loopl
CBC6 52166 CBDE 52190 PID group #4 of Loopl
CC2E 52270 CC46 52294 PID group #8 of Loopl
CcCc48 52296 CC60 52320 PID group #1 of Loop2
CC62 52322 CC7A 52346 PID group #2 of Loop2
Ccc7C 52348 CC94 52372 PID group #3 of Loop2
CC96 52374 CCAE 52398 PID group #4 of Loop2
CCFE 52478 CD16 52502 PID group #8 of Loop2

03-24.WED
EXIT |PID CONSTANT ‘E 125905
Offset 0 No+PRGe—>[ 10 | Pc%) [L0 |« Offset 2
Offset 4 B+thtseer > 1.0 Ic(sec) [1.0 |« Offset 6
Offset 8 A TPH(seey»[ 00 | Dc(sec) [ 0.0 |« Offset 10
Offset 12 W-B#Fa—»[ 50 | DIFFc 50 |« Offset 14
Offset 16 MR » 0 DB(%) 0.0 |e Offset 18
MV LOWER UPPER

Offset 22 timie—»] 0.0 |% [100.0]%< Offset 20
Tuning point[_50.0 |« Offset 24

[roser I oo J[covro

< Figure 5-15 > PID set screen




The table below describes the registers that are part of a PID group Register. To determine the actual register address for
a parameter within a PID group, add the register offset to the start address of the PID group.

See Figure 5-15 for mapping each register position on the PID set screen.

Table 5-15.2 PID group register Map Addresses

Register
Offset within Parameter Name Access Notes
PID Group
. Floating Point
0 Gain or PB (HEAT) RIW | set Range : 0.0 10 9999.0
. Floating Point
2 Gain or PB (COOL) RIW | set Range : 0.0 10 9999.0
Floating Point
g Reset (HEAT) RIW' | set Range : 0.02t0 50.0
Floating Point
6 Reset (COOL) RW | o Range : 0.02 to 50.0
Floating Point
8 Rate (HEAT) RIW | o Range: 0.0 to 10.0
Floating Point
10 Rate (COOL) RW | o Range : 0.0 t0 10.0
. . Floating Point
12 Differential (HEAT) RIW' | set Range : 0.0 t0 100.0
. . Floating Point
14 Differential (COOL) R/W Set Range : 0.0 to 100.0
Floating Point
16 Manual Reset RIW' | set Range : -100.0 t0 100.0
Floating Point
18 Dead band RIW | set Range : -5.0t0 25.0
20 Output high limit R/w | Floating Point o
— Set Range : -5.0 to 105.0 and Output High Limit > Output Low
22 Output low limit R'W | Limit
. . Floating Point
24 Auto tuning setpoint RIW Set Range : SP Low/High Limit

How to find the Register address of each parameter registered to PID group of Loop 1:
Register address = Start address of PID group #1 of Loop 1+ (PID group number — 1) * 26 + Offset value of the

parameter from Table 5-15.2.

Example : Find the register address of Differential (HEAT) of PID group #6
The Register address= CB78 hex + (6-1) * 26 + 12 = CCO06 hex
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5.16 Controller group register Map

This Controller group is made to be needed for Constant(=Fix) Control and there are two groups for Loop 1(CD17 to CD2A)
and Loop 2(CD2B to CD3E).

Table 5-16 Controller group register Map addresses

Address | Register

(hex) (decimal) Channel Number Access Notes
) Floating Point
CD17 52503 | Fina SPRamp Value R/W Set Range : SP Low/High Limit
- ) Floating Point
CD19 52505 | Fix High/Low Timer R/W Set Range : 00,00 t0 99.59
Floating Point
CD1B 52507 SP Ramp Vaue R/W Set Range : 0.010 9.9
) . . Floating Point
CD1D 52509 Fix ramp time high/low R/W Set Range : 00,00 t0 99.59
) Signed 16 bit Integer
CD27 | 52519 | Fix G Soak RIW | 0: NONE; 1:FRONT; 2REAR; 3ALL
Bit Packed
CD2A 52522 Fix Status R/W Bit 0: SP Ramp 0: OFF; 1:ON

Bit 1. Timer 0:OFF; 1:ON
See Figure 5-16 for mapping each register position on the FIX set screen.

12 .59.31
L {__0.d°C/min
CH2 SP Ramp Value(CD1B hex)
Final SPRamp Value(CD17 hex) ~sp—>i[ 1000 °C : | [GgH [SaM™
Range., g0 010 00, Qrereserereey Fix ramp time high/low(CD1D hex)
. RAMP _OFF ON E . °C/ i
Fix Status(CD2A hex) ——>: Ll 2N o _
TIMER : E 1 0lH -M <«— Fix High/Low Timer(CD19 hex)
Fix G Soak(CD27 hex)
PV Event set
For detail on PV Event ‘
setup, refer to the Fix PV MAIN
event Group Map register
of Section 5.21

< Figure 5-16 > Fix Set screen
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5.17 Program group register Map

This Program group is made to be needed for Programmer Control and there are two groups for Loop 1(CD3F to
CD4C) and Loop 2(CD4D to CD5A).

Table 5-17 Program group register Map addresses

Address | Register

(hex) (decimal) Channel Number Access Notes

Floating Point

CD3F | 52543 | GSoak Timeout Value Rw | SetRange:0000t099.59 y
See Figure 5-17.1 for mapping this register position on the

Wait set screen.

Floating Point

Set Range: 0.0t0 9.9

See Figure 5-17.1 for mapping this register position on the
Wait set screen.

CD41 52545 | GSoak Value R/W

Signed 16 bit Integer

0: PATT; 1: LINK

See Figure 5-17.2 for mapping this register position on the
Operation set screen.

CD47 52551 | Program Link R/W

Signed 16 bit Integer

Set Range:

0to15for Loop 1 and 16 to 31 for Loop 2 at Async mode
0to 31 at Sync mode

See Figure 5-17.2 for mapping this register position on the
Operation set screen.

CD48 52552 | Program Number R/W

Signed 16 bit Integer

Set Range: 0to 9

See Figure 5-17.2 for mapping this register position on the
Operation set screen.

CD49 52553 Number of Links R/W

Bit Packed

Bit 0: Value Enable 0: OFF; 1:.0N

CD4C 52556 | GSoak Enable RIW Bit 1: Timeout Enable 0:OFF; 1:0N

See Figure 5-17.1 for mapping this register position on the
Wait set screen.

EXIT WAIT SET \/’ﬂ}ioff;gf
GSoak Enable(CDAC hex)
&\, ................... g GSoak Value(CD41 hex)

-----------------------------

........................................ GSoak Timeout
WAIT TIME . 59 [Mie—— g ue(CD3F hex)

-----------------------------------------

CH2

PATT SET LINK SET WAIT SET TM EVNT

< Figure 5-17.1 > WAIT Setup screen
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| 03-24.WED

MENU | OPERATION ([ Nz =s =1

PROGRAM Name Demo program

Controller Only Yes/No LTI Glick to change
(CD8B hex) METHOD FIX

AR

RUN OBJEC LINK

Program Link(CD47 hex)

Endble schedule | run vk RSl Tvier |

(CDSC hex)

“PATT” : Program number(CD48 hex).
— “LINK” : Number of Link(CD49 hex)

Schedule
Start Month (CD69 hex)
Start Day(CD6A hex)

Start Hour(CD6B hex) POWER FAIL; BREAK CH2

Start Minute(CD6Chex) | e x

Power Failure Mode(CD6D hex)

< Figure 5-17.2 > Operation Setup screen
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5.18 Setup Group Register Map

This Setup group is made to be needed to setup a system and there are two groups for Loop 1(CD5B to CD72) and
Loop 2(CD73 to CD8A).

Table 5.18 Setup group register Map addresses

Address
(hex)

Register
(decimal)

Channel Number

Access

Notes

CD5B

52571

Failsafe Value

Floating Point
Set Range : -5.0 to 105.0

See Figure 5-18.1 for mapping this register position on the PID set

screen.

CD5D

52573

SP OFFSET

Floating Point

Set Range: -99.9t0 99.9

See Figure 5-18.2 for mapping
OFFSET screen.

this

register position

on

the

CD5F

52575

Filter

Floating Point

Set Range: 0.0 to 120.0

See Figure 5-18.2 for mapping
OFFSET screen.

this

register position

on

the

CD61

52577

Preset Manual Value

Floating Point

Set Range : -5.0 to 105.0

See Figure 5-18.4 for mapping
CONTROL sgt screen.

this

register position

on

the

CD63

52579

Low Cut Vaue

Floating Point

Set Range: 0.0t0 5.0
See Figure 5-18.3 for
RANGE set screen.

mapping

this

register position

on

the

CD69

52585

Schedule Start Month

Signed 16 bit Integer
Set Range: 1to 12

See Figure 5-17.2 for
Operation set screen.

mapping

this

register position

on

the

CD6A

52586

Schedule Start Day

Signed 16 bit Integer
Set Range: 1to 31

See Figure 5-17.2 for
Operation set screen.

mapping

this

register position

on

the

CD6B

52587

Schedule Start Hour

R/W

Signed 16 bit Integer
Set Range: 0to 23

See Figure 5-17.2 for
Operation set screen.

mapping

this

register position

on

the

CD6C

52588

Schedule Start Minute

R/W

Signed 16 bit Integer
Set Range : 0to 59

See Figure 5-17.2 for
Operation set screen.

mapping

this

register position

on

the

CD6D

52589

Power Failure Mode

RIW

Signed 16 bit Integer

0: BREAK; 1:COLD; 2: HOT
See Figure 5-17.2 for mapping
Operation set screen.

this

register position

on

the

56




Failsafe Valug(CD5B hex)

SP OFFSET(CD5D hex)

Filter(CD5F hex)

Low Cut Vaue
(CD63 hex)

EXIT | PIDSET [ %

Control Algorithm PID-B [puUP-ADUP-B]

Control Direction FISVES= DIRECT
P value set P-BAND GAIN

Reset value set  EVINVA=IM RPT / MIN

Fuzzy control OFF

Fail Safe : 00 |% :

T TTITT T I LI G . CH2

PID SET | PID VAL PID ZONE CONTROL

< Figure 5-18.1 > PID Set screen

EXIT OFFSET 2}7";";&50

SPOFFSET | 0.4 |°Ci
PV OFFSET 9.9 |°C

DIGITAL FILTER] 01 ] seé
Compensate [
SET

RANGE OFFSET | MODE || ALARM |

< Figure 5-18.2 > OFFSET screen

EXIT | RANGE SET |[oA|222MoR

12.59.01
CH2
Type: K1 -200.0~200.0 Unit : °F
LOWER UPPER
PV [-200.0]  [+200.0]
sp [-200.0] [+200.0]

SQUARE ROOT

loweur ,f 05 |%:

RANGE |OFFSET || MODE || ALARM |

< Figure 5-18.3 > RANGE set screen
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01-23.MON

EXIT | CONTROL SET

12.59.01

Preset Manual Value

<MANUAL OUTPUT CONFIG.>
Batch

MANUAL MODE
PRESET VALUE

(CD61 hex)

<PID ZONE TYPE SE]|
PIDGROUP

PID Zone/Segment
(CD8E hex)

PID PV/SP Zone
Select (CD8F hex)

1

Bumples

PID ZONE TYPE ,;

|

CH2

| PID SET || PID VAL ” PID ZONE CONTROL

Autotune Heat/Cool
(CD98 hex)

AT Zone Tuning Enable
(CD99 hex)

< Figure 5-18.4> CONTROL

SET screen

MENU| MON SUB

Eﬁ 01-23 FRI
12.59. 50

NFV1 DFV?

-10.5

PV1 PV?2
50.0 755

1]

i

< SCALE SET >

[TUNE1|[ALL]|{[TUNE2]|AL

HEAT

L]{[MAN1]

RI=2Y ) COOLYMS.5 9

|
 van

\ENT >

Autotune Heat/Cool
(CDA9 hex)

N
AT Zone Tuning Enable
(CDAA hex)

< Figure 5-18.5 > MON SUB screen
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5.19 Operation group Register Map

This Operation group is made to be needed to check and monitor a system configuration and there are two groups for
Loop 1(CD8B to CD9B) and Loop 2(CD9C to CDAC).

Table 5.19 Operation group register Map addresses

Address | Register
(hex) (decimal) Channel Number Access Notes

Signed 16 Integer
0: Controller mode; 1: Programmer mode

8B 52619 Controller Only Yes/No RIW See Figure 5-17.2 for mapping this register position on
the Operation set screen.
Signed 16 Integer
0:QUICK; 1: TIMER

CD8C 52620 Enable Schedule RIW See Figure 5-17.2 for mapping this register position on
the Operation set screen.
Signed 16 Integer

CD8D 52621 | AT Enable R 0: AT OFF: 1: AT ON
Signed 16 Integer
0:ZONE PID; 1: SEGMENT PID

CD8E 52622 | PID Zone/Segment RIW See Figure 5-18.4 for mapping this register position on
the CONTROL set screen.
Signed 16 Integer
0: PV; 1: SP

CD8F 52623 | PID PV/SPZone Select RIW See Figure 5-18.4 for mapping this register position on
the CONTROL set screen.

CD90 52624 Current Part Repesat count R Signed 16 Integer

CD91 52625 | Current All Repeat count R Signed 16 Integer

CD92 52626 | Total time(Hour) R Signed 16 Integer

CD93 52627 | Tota time(Min) R Signed 16 Integer

CDh94 52628 Current Link number R Signed 16 Integer

CD95 52629 | Current PID group number R Signed 16 Integer

CD97 52631 | Analog Input Status R girglormal; 1: High over; 2: Low over; 3: IN Fail(Burn
Signed 16 Integer
0: Heat tuning; 1: Cool tuning

Cho8 52632 | Autotune Heat/Cool RIW See Figure 5-18.5 for mapping this register position on
the MON SUB screen.
Signed 16 Integer
0: Disable Automatic tuning

CD99 52633 | AT Zone Tuning Enable R/W | 1: Enable Automatic tuning
See Figure 5-18.5 for mapping this register position on
the MON SUB screen.
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5.20 No Loop group Register Map

Table 5.20 No Loop group register Map addresses

Address
(hex)

Register
(decimal)

Channel Number

Access

Notes

CDF5

52575

DOSET Status

Signed 16 bit Integer

If Mode or Alarm event was assigned to Digita
outputs, the it of the digital output is set to 0.

Bit 0: O: Set disable; 1: Set Enable; Digital output 1
Bit 1: O: Set disable; 1. Set Enable; Digital output 2
Bit 2 : O: Set disable; 1: Set Enable; Digital output 3
Bit 3: 0: Set disable; 1: Set Enable; Digital output 4
Bit 4 : 0: Set disable; 1: Set Enable; Digital output 5
Bit 5: 0: Set disable; 1: Set Enable; Digital output 6
Bit 6: 0: Set disable; 1. Set Enable; Digital output 7
Bit 7 : O: Set disable; 1: Set Enable; Digital output 8
Bit 8: 0: Set disable; 1: Set Enable; Digital output 9
Bit 9: O: Set disable; 1: Set Enable; Digital output 10
Bit 10: O: Set disable; 1: Set Enable; Digital output 11
Bit 11 : O: Set disable; 1: Set Enable; Digital output 12

CDF6

52576

Time Unit

R/W

Signed 16 bit Integer
O:HH:MM; 1:MM:SS

CDF7

52577

Key Lock(Auto tuning)

Signed 16 bit Integer
0: Unlock; 1: Lock
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5.21 Fix PV Event group Register Map

One Fix PV Event group can be set up to 12 digital output numbers and each group is same with digital output number. There
is six registers in one group and the parameter is described in Table 5-21. Refer to figure 5.21 for screen position of each
parameter. The start address of Fix PV Event group is CDAD Hex and The End address is CDF4 Hex.

Table 5.20 Fix PV Event group register Map addresses

Register
Offset within
Fix PV Event
Group

Parameter Name Access Notes

Floating Point

0 OP point or Max Value R/W | OPpoint or Max Vaue : -19999.0 ~ 20000.0
The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Floating Point

2 Min Value or Differential R/W | Differential : 0 ~100.0

Min Value :-19999.0 to 20000.0

Signed 16 hit Integer

0: OFF

11: PV-ABS-LOW for Channel 1(PV Event)
12: PV-ABS-LOW for Channel 2(PV Event)
13: PV-ABS-HIGH for Channel 1 (PV Event)
14: PV-ABS-HIGH for Channel 2 (PV Event)
15: PV-DEV-LOW for Channel 1 (PV Event)
16: PV- DEV-LOW for Channel 2 (PV Event)
17: PV-DEV-HIGH for Channel 1 (PV Event)
18: PV-DEV-HIGH for Channel 2 (PV Event)
21: SP-ABS-LOW for Channel 1 (PV Event)
22: SP-ABS-LOW for Channel 2 (PV Event)
23: SP-ABS-HIGH for Channel 1 (PV Event)
24: SP-ABS-HIGH for Channel 2 (PV Event)
25: SP-DEV-OFF for Channel 1 (PV Event)
26: SP-DEV-OFF for Channel 2 (PV Event)
27: SP-DEV-ON for Channel 1 (PV Event)
28: SP-DEV-ON for Channel 2 (PV Event)
31: DV-DEV-OFF for Channel 1 (PV Event)
32: DV-DEV-OFF for Channel 2 (PV Event)
33: DV-DEV-ON for Channel 1 (PV Event)
34: DV-DEV-ON for Channel 2 (PV Event)
35: MV-ABS-LOW for Channel 1 (PV Event)
36: MV-ABS-LOW for Channel 2 (PV Event)
37: MV-ABS-HIGH for Channel 1 (PV Event)
38: MV-ABS-HIGH for Channel 2 (PV Event)
Signed 16 bit Integer

Set Range: 0~ 99

4 Event type number R/W

5 Time Delay R/W




MENU | PV EVENT SET |[SA|[2X2TUE

12 .59 .31

Offset 4 DO EVENTTYPE®| 11 V| A

Description

1 CH1
A PV - ABS - LOW
UNIT: C

Offset 0 h 4 op-Pomt—>[30.0
Offset 2 Diff —»150.0
Offsat 5 Petay{sy—» sec

< Figure 5-21 > Fix PV Event set screen

How to find the Register address of each parameter registered to PID group of Loop 1:
Register address = Start address of Fix PV Event group #1 of Loop 1+ (Digital output number — 1) * 6 + Offset value of
the parameter from Table 5.21.
Example : Find the register address of Event type number of digital output number #6
The Register address= CDAD hex + (6-1) * 6 + 04 hex = CDCF hex
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6. CRC-16 Calculation for Modbus RTU

See following function:
extern void calculate_ CRC(unsigned char * message, int length, unsigned char * CRC)

{

unsigned char CRCHi, CRCLo, TempHi, TempLo;

static const unsigned char table[512] = {

0x00, 0x00, 0xCO, 0xC1, 0xC1, 0x81, 0x01, 0x40, 0xC3, 0x01, 0x03, 0xCO, 0x02, 0x80, 0xC2, 0x41,
0xC6, 0x01, 0x06, 0xCO, 0x07, 0x80, 0xC7, 0x41, 0x05, 0x00, OXC5, 0xC1, 0xC4, 0x81, 0x04, 0x40,
0xCC, 0x01, 0x0C, 0xC0, 0x0D, 0x80, 0xCD, 0x41, 0x0F, 0x00, OxCF, 0xC1, 0xCE, 0x81, OXOE, 0x40,
0xO0A, 0x00, OXCA, 0xC1, 0xCB, 0x81, 0x0B, 0x40, 0xC9, 0x01, 0x09, 0xCO0, 0x08, 0x80, 0xC8, 0x41,
0xD8, 0x01, 0x18, 0xCO0, 0x19, 0x80, 0xD9, 0x41, 0x1B, 0x00, 0xDB, 0xC1, 0xDA, 0x81, Ox1A, 0x40,
Ox1E, 0x00, OXDE, 0xC1, OxDF, 0x81, 0x1F, 0x40, 0xDD, 0x01, 0x1D, 0xCO, 0x1C, 0x80, 0xDC, 0x41,
0x14, 0x00, 0xD4, 0xC1, 0xD5, 0x81, 0x15, 0x40, 0xD7, 0x01, 0x17, OxCO, 0x16, 0x80, OXD6, 0x41,
0xD2, 0x01, 0x12, 0xCO0, 0x13, 0x80, 0xD3, 0x41, 0x11, 0x00, 0xD1, 0xC1, 0xDO0, 0x81, 0x10, 0x40,
0xFO, 0x01, 0x30, 0xCO, 0x31, 0x80, OxF1, 0x41, 0x33, 0x00, OxF3, 0xC1, 0xF2, 0x81, 0x32, 0x40,
0x36, 0x00, OxF6, 0xC1, OxF7, 0x81, 0x37, 0x40, OXF5, 0x01, 0x35, 0xCO, 0x34, 0x80, OxF4, 0x41,
0x3C, 0x00, OxFC, 0xC1, OxFD, 0x81, 0x3D, 0x40, OxFF, 0x01, 0x3F, 0xCO0, Ox3E, 0x80, OxFE, 0x41,
OxFA, 0x01, 0x3A, 0xC0, 0x3B, 0x80, 0xFB, 0x41, 0x39, 0x00, 0xF9, 0xC1, OxF8, 0x81, 0x38, 0x40,
0x28, 0x00, OXE8, 0xC1, OxE9, 0x81, 0x29, 0x40, OXEB, 0x01, 0x2B, 0xCO, 0x2A, 0x80, OXEA, 0x41,
OXEE, 0x01, Ox2E, 0xCO0, 0x2F, 0x80, OXEF, 0x41, 0x2D, 0x00, OXED, 0xC1, OXEC, 0x81, 0x2C, 0x40,
OxE4, 0x01, 0x24, 0xCO, 0x25, 0x80, OXE5, 0x41, 0x27, 0x00, OXxE7, OxC1, OXE6, 0x81, 0x26, 0x40,
0x22, 0x00, OxE2, 0xC1, OxE3, 0x81, 0x23, 0x40, OxE1, 0x01, 0x21, 0xCO, 0x20, 0x80, OXEQ, 0x41,
0xAO0, 0x01, 0x60, 0xCO, 0x61, 0x80, OxA 1, 0x41, 0x63, 0x00, 0xA3, 0xC1, OxA2, 0x81, 0x62, 0x40,
0x66, 0x00, 0XA6, OxC1, OxA7, 0x81, 0x67, 0x40, OxA5, 0x01, 0x65, 0XCO, 0x64, 0x80, OxA4, 0x41,
0x6C, 0x00, OXAC, 0xC1, OXAD, 0x81, 0x6D, 0x40, OxAF, 0x01, 0x6F, 0xCO, Ox6E, 0x80, OXAE, 0x41,
OxAA, 0x01, Ox6A, 0xCO, 0x6B, 0x80, OXAB, 0x41, 0x69, 0x00, 0xA9, 0xC1, 0XA8, 0x81, 0x68, 0x40,
0x78, 0x00, 0xB8, 0xC1, 0xB9, 0x81, 0x79, 0x40, 0xBB, 0x01, 0x7B, 0xCO, OX7A, 0x80, OXBA, 0x41,
OxBE, 0x01, Ox7E, 0xCO, 0x7F, 0x80, OxBF, 0x41, 0x7D, 0x00, 0OxBD, 0xC1, 0xBC, 0x81, 0x7C, 0x40,
0xB4, 0x01, 0x74, 0xCO, 0x75, 0x80, 0xB5, 0x41, 0x77, 0x00, 0xB7, 0xC1, 0xB6, 0x81, 0x76, 0x40,
0x72, 0x00, 0xB2, 0xC1, 0xB3, 0x81, 0x73, 0x40, 0xB1, 0x01, 0x71, 0xCO, 0x70, 0x80, 0xBO, 0x41,
0x50, 0x00, 0x90, 0xC1, 0x91, 0x81, 0x51, 0x40, 0x93, 0x01, 0x53, 0xCO, 0x52, 0x80, 0x92, 0x41,
0x96, 0x01, 0x56, 0xCO, 0x57, 0x80, 0x97, 0x41, 0x55, 0x00, 0x95, 0xC1, 0x94, 0x81, 0x54, 0x40,
0x9C, 0x01, 0x5C, 0xCO0, 0x5D, 0x80, 0x9D, 0x41, Ox5F, 0x00, 0x9F, 0xC1, Ox9E, 0x81, Ox5E, 0x40,
0x5A, 0x00, 0x9A, 0xC1, 0x9B, 0x81, 0x5B, 0x40, 0x99, 0x01, 0x59, 0xCO, 0x58, 0x80, 0x98, 0x41,
0x88, 0x01, 0x48, 0xCO, 0x49, 0x80, 0x89, 0x41, 0x4B, 0x00, 0x8B, 0xC1, 0x8A, 0x81, 0x4A, 0x40,
Ox4E, 0x00, Ox8E, 0xC1, Ox8F, 0x81, 0x4F, 0x40, 0x8D, 0x01, 0x4D, 0xCO0, 0x4C, 0x80, 0x8C, 0x41,
0x44, 0x00, 0x84, 0xC1, 0x85, 0x81, 0x45, 0x40, 0x87, 0x01, 0x47, 0xCO, 0x46, 0x80, 0x86, 0x41,
0x82, 0x01, 0x42, 0xCO, 0x43, 0x80, 0x83, 0x41, 0x41, 0x00, 0x81, 0xC1, 0x80, 0x81, 0x40, 0x40,

h

CRCHi = Oxff;

CRCL o = 0xff;

while(length)
TempHi = CRCHi;
TempLo = CRCLo;
CRCHi = table[2 * (*message * TempL0)];
CRCLo = TempHi " table[(2 * (*message * TempLo0)) + 1];
messaget+;
length--;

b

CRC[0] = CRCLO;
CRC [1] = CRCHi;
return;
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7. RS-232C communication

7.1 Overview

IPC5000 has RS-232C communication function basically. This manua shows Communication Specification,
Command, Response and system about communication of a Host computer and 1PC5000 through RS-232C.

7.2 Communication Configuration

Methods
- NETWORK : 1 (Master) : 1 (Slave) SINGLE-DROP
- Mode for serial communication : Asynchronous mode

SPEED :
9600 or 19200 BPS( See Figure 1-2.2 of page 22)

Parity Check :
NONE

Bit Length :
8 bits

Stop Bits :
1 bit

X Control :
Ignoring
RS/CS Control :

Ignoring
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7.3 Communication Function Code

Introduction
Configuration Modbus function code 20 and 21 are used and package dataisASCI| type.

Register address structure
Table 7-3.1 Integer Parameter Type

Register
Name Access Notes
Numbers
3 Value(16 bit integer) Read/Write 16 bit Unsigned integer
4 Program data(16 bit integer) Read/Write
Table 7-3.2 Floating Point Parameter Type
Register
Name Access Notes
Numbers
Value Read/Write IEEE Floating Point
Program data Read/Write

Register Count
The register count depends on the data format of the registers being read or written.
Integer datais represented in sixteen bits and is transferred high byte first.
Floating point datais transferred in IEEE 32-bit format.

The register count definitions are :
0001 = Integer Data
0002 = Floating Point Data
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7.4 Function Code 20(14h) - Read Configuration Reference Data

Description
Function code 20(14 Hex) is used in the IPC5000 to read information stored in the IPC5000 configuration database.
Each IPC5000 configuration item is explicitly addressed by afile number and register address. | EEE 32-hit floating
point and 16-bit integer formats are supported.

Request and Response Formats
The Request and Response formats for Function code 20(14 Hex) are shown below. Detail for each block reference

follow.

Request Message Format

ENQ Transaction | Function Byte |Reference File Register | Register
(05 hex) Identifier Code 20 [ Count Type Number | Address | Count

Reference| File Register | Register Check EOT
o000 L

Type Number | Address Count Sum (04 hex)

Response Message Format

STX | Transaction | Function | Byte I;ata Reference| Data Data Data
. yte .
(02 hex) Identifier Code 20 | Count Count Type

Data Data  |Reference| Data Data Data Data
ecee Byte eceoe

Count Type

Check EOT
Sum (04 hex)

Transaction ldentifier(8 bytes)
Transaction Identifier means transaction number of message and a Host sends the same number into response message.
Transaction Identifier is used for classifying transaction messages.
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Byte Count
The Byte Count equals the number of bytes transmitted in either the request or response message and will be the

minimum number required to transmit all requested data.

Data Byte Count
The Data Byte Count is the number of data bytes of the sub response including the Reference Type
but not including itself. A floating point sub response has four bytes of data and one byte
representing the reference type making the data byte count equal to five.

Reference Type Definitions
The Reference Type definition is always 06.
See examplesin Subsection 7.4.1

File Number
The file number word contains the register number from the register address structure tables on page 3.

Table 7-4.1 File Number and Register address structure

File Number Register address structure
0003 N
(30, 30, 30, 33 hex) SP/PV block memory, floating, integer value
0004

Program data memory(SP1,SP2, Segment time ...)

(30, 30, 30, 34 hex)

Register Address
The register address word represents each data of 1PC5000 for the parameter(s) being accessed.
The register address word is made up of two bytes—Register address map structure as follow Table 7-4.2 and 7-4.3
See Sub Section 7.6 for the detail information.
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Table 7-4.2 Register address range of File number 0003

Register Map

Min value

Title Sub Title Type
Range(Hex)
SP Block 0000 to 1F00 INT and FP
PV Block 2000 to 3F00 INT and FP
Operation button action RUN, STOP, HOLD, ADV, TUNE, MANUAL 4000 to 401F INT
Link List Group 4110to 4178 INT
. Event type number, Time Delay 4200 to 4216 INT
Fix PV Event Group ) .
OP or Min Value and Diff or Max Value 9000 to 9017 FP
Mode Event Group 4300 to 434F INT
Mode, Assign, Action, Direction 4400 to 449F INT
Alarm Event -
Min and Max Value 905C to 9083 FP
Analog Input Group 5000 to 501E INT
Analog Output Group 5020 to 503C INT
Analog PWM Group 5040 to 504C INT
Digital Output Group 5050 to 5058 INT
PID Constant Group 8000 to 80D0O FP
PID Reference Group 80DD to 80EC FP
CP and Bias Group 8100 to 8127 FP
IP Address FFF4 to FFF5 INT
Gateway Address FFF8 to FFF9 INT
Subnet Mask Address FFFC to FFFD INT
Table 7-4.3 Register address range of File number 0004
) ) Register Map
Title Sub Title Type
Range(Hex)
Start mode, Priority, Segment count, All
Program Data Repeat Count, Start and End Segment, 0000 to 0025 INT
Partial Repeat count(#1 to #5), etc.
PID Group 1 and 2, Program End(JC),
Segment Data . 0026 to 040D INT
G Soak, Time/Rate
Segment Event Data Event type number, Time Delay, Select 040E to 202D INT
Program Data Start SP 1 and 2 3300 to 3303 FP
Segment Data SP1, SP2 and Segment time 3000 to 3257 FP
OP point or Max value, Differential or
Segment Event Data 3400 to 46BF FP

Note

1) INT : Signed 16 bit Integer
2) FP : Floating Point
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7.4.1 Modbus Protocol Read Configuration Example

Example 1
The following is an example of arequest to read the Target SP of channel 1 on FIX SET screen using Function code 20.

Request Message (Read Target SP of Loop 1) = 0800 hex

ENQ00000000140706000308000002(Check sum)EOT

Where:
Protocol Remarks
ENQ Protocol Header(0O5H)
00000000 Transaction | dentifier(30H,30H, 30H,30H, 30H,30H, 30H,30H)
14 Function Code 20(31H, 34H)
07 Byte Count(30H, 37H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
0800 Register Address : Target SP of Loop 1(30H, 38H, 30H, 30H)
0002 Register Count : Floating Point Data(30H, 30H, 30H, 32H)
Check Sum Exclusive OR Value from Function code to Register Count(2 bytes).
EOT Protocol Tail(04H)
Thisisthe response to the above request.
Response Message
STX000000001406050642480000(Check sum)EOT
Where:
Protocol Remarks
STX Protocol Header(02H)
00000000 Transaction | dentifier(30H,30H, 30H,30H, 30H,30H, 30H,30H)
14 Function Code 20(31H, 34H)
06 Byte Count(30H, 36H)
05 Sub Message L ength(30H, 35H)
06 Reference Type : |IEEE Floating Point(30H, 36H)
42480000 50.0 : Target SPValue of Loop 1(34H,32H,34H,38H,30H,30H,30H,30H)
Check sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)
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Example 2
Thefollowing is an example of arequest to read the Process Va ue of Loop 1 and 2 using Function code 20.

Request Message (Read Process Value of Loop 1 and 2)
ENQO00000A 0140E0600033000000206000330010002(Check sum)EOT

Where:
Protocol Remarks
ENQ Protocol Header(0O5H)
000000A0 Transaction | dentifier(30H,30H,30H,30H,30H,30H,41H,30H)
14 Function Code 20(31H, 34H)
OE Byte Count(30H, 45H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
3000 Register Address : Process Value of Loop 1(33H, 30H, 30H, 30H)
0002 Register Count : Floating Point Data(30H, 30H, 30H, 32H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
3001 Register Address : Process Value of Loop 1(33H, 30H, 30H, 31H)
0002 Register Count : Floating Point Data(30H, 30H, 30H, 32H)
Check Sum Exclusive OR Value from Function code to Register Count(2 bytes).
EOT Protocol Tail(04H)
This is the response to the above request.
Response Message
ST X 000000A 0140C050643C80000050644600000(Check sum)EOT
Where:
Protocol Remarks
STX Protocol Header(02H)
000000A0 Transaction | dentifier(30H,30H, 30H,30H, 30H,30H, 41H,30H)
14 Function Code 20(31H, 34H)
oC Byte Count(30H, 43H)
05 Sub Message Length(30H, 35H)
06 Reference Type : |IEEE Floating Point(30H, 36H)
43C80000 400.0 : Process Value of Loop 1(34H,33H,43H,38H,30H,30H,30H,30H)
05 Sub Message L ength(30H, 35H)
06 Reference Type : |IEEE Floating Point(30H, 36H)
44600000 896.0 : Process Value of Loop 2(34H,34H,36H,30H,30H,30H,30H,30H)
Check sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)
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Example 3
Thefollowing is an example of arequest to read the Ramp Value and OFF/ON status of Loop 1 on FIX SET screen
using Function code 20.

Request Message (Read Ramp status and value of Loop 1 for Fix control)
ENQO000001A 1140E0600030100000106000308020002(Check sum)EOT

Where:
Protocol Remarks
ENQ Protocol Header(0O5H)
000001A1 Transaction |dentifier(30H,30H,30H,30H,30H,31H,41H,31H)
14 Function Code 20(31H, 34H)
OE Byte Count(30H, 45H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
0100 Register Address : OFF/ON status of Loop 1(30H, 31H, 30H, 30H)
0001 Register Count : Integer Data(30H, 30H, 30H, 31H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
0802 Register Address : Ramp Value of Loop 1(30H, 38H, 30H, 32H)
0002 Register Count : Floating Point Data(30H, 30H, 30H, 32H)
Check Sum Exclusive OR Value from Function code to Register Count(2 bytes).
EOT Protocol Tail(04H)
This is the response to the above request.
Response Message
STX000001A 1140A 03060000050640000000(Check sum)EOT
Where:
Protocol Remarks
STX Protocol Header(02H)
000001A1 Transaction | dentifier(30H,30H, 30H,30H, 30H,31H, 41H,31H)
14 Function Code 20(31H, 34H)
0A Byte Count(30H, 41H)
03 Sub Message Length(30H, 33H)
06 Reference Type : |EEE Floating Point(30H, 36H)
0000 The Ramp status of Loop 1 is OFF(30H,30H,30H,30H)
05 Sub Message Length(30H, 35H)
06 Reference Type : |IEEE Floating Point(30H, 36H)
40000000 2.0 : Ramp Value of Loop 1(34H,30H,30H,30H,30H,30H,30H,30H)
Check sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)




Example 4
Thefollowing is an example of arequest to read the Working Set Point of Loop 1 and 2 using Function code 20.

Request Message (Read the Working Set Point of Loop 1 and 2)
ENQO00000000140E0600032A 0000020600032A010002(Check sum)EOT

Where:
Protocol Remarks
ENQ Protocol Header(0O5H)
00000000 Transaction | dentifier(30H,30H,30H,30H,30H,30H,30H,30H)
14 Function Code 20(31H, 34H)
OE Byte Count(30H, 45H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
2A00 Register Address : Working Set Point of Loop 1(32H, 41H, 30H, 30H)
0002 Register Count : Floating Point data(30H, 30H, 30H, 32H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
2A01 Register Address : Working Set Point of Loop 2(32H, 41H, 30H, 31H)
0002 Register Count : Floating Point data(30H, 30H, 30H, 32H)
Check Sum Exclusive OR Value from Function code to Register Count(2 bytes).
EOT Protocol Tail(04H)
This is the response to the above request.
Response Message
STX00000000140C050642480000050642A00000(Check sum)EOT
Where:
Protocol Remarks
STX Protocol Header(02H)
00000000 Transaction | dentifier(30H,30H, 30H,30H, 30H,30H, 30H,30H)
14 Function Code 20(31H, 34H)
oC Byte Count(30H, 43H)
05 Sub Message Length(30H, 35H)
06 Reference Type : |IEEE Floating Point(30H, 36H)
42480000 50.0 : Working Set Point of Loop 1(34H,32H,34H,38H,30H,30H,30H,30H)
05 Sub Message L ength(30H, 35H)
06 Reference Type : |IEEE Floating Point(30H, 36H)
42A00000 80.0 : Working Set Point of Loop 2(34H,32H,41H,30H,30H,30H,30H,30H)
Check sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)
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Example 5
Thefollowing is an example of arequest to read the Target SP 1 and Segment time of Segment #0 registered to Program
#0 using Function code 20.(Before reading, The program #0 has to be set to the register 290C Hex for program edition)

Request Message (Read the Target SP 1 and time of Segment #0 registered to Program #0)
ENQO00000000140E06000430000002060004300020002(Check sum)EOT

Where:
Protocol Remarks

ENQ Protocol Header(0O5H)
00000000 Transaction Identifier(30H,30H,30H,30H,30H,30H,30H,30H)
14 Function Code 20(31H, 34H)
OE Byte Count(30H, 45H)
06 Reference Type(30H, 36H)
0004 File number : Access Data Value(30H, 30H, 30H, 34H)
3000 Register Address : Target SP 1(33H, 30H, 30H, 30H)
0002 Register Count : Floating Point data(30H, 30H, 30H, 32H)
06 Reference Type(30H, 36H)
0004 File number : Access Data Value(30H, 30H, 30H, 34H)
3002 Register Address : Segment time(33H, 30H, 30H, 32H)
0002 Register Count : Floating Point data(30H, 30H, 30H, 32H)
Check Sum Exclusive OR Value from Function code to Register Count(2 bytes).
EOT Protocol Tail(04H)

This is the response to the above request.

Response Message

ST X 00000000140E05064316000005063F800000(Check sum)EOT

Where:

Protocol Remarks

STX Protocol Header(02H)
00000000 Transaction | dentifier(30H,30H, 30H,30H, 30H,30H, 30H,30H)
14 Function Code 20(31H, 34H)
oC Byte Count(30H, 43H)
05 Sub Message Length(30H, 35H)
06 Reference Type : |EEE Floating Point(30H, 36H)
43160000 150.0 : Target SP1(34H,33H,31H,36H,30H,30H,30H,30H)
05 Sub Message Length(30H, 35H)
06 Reference Type : |IEEE Floating Point(30H, 36H)
3FA 66666 1.30 : Segment time(33H,46H,41H,36H,36H,36H,36H,36H)
Check sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)
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7.5 Function Code 21(15h) - Write Configuration Reference Data

Introduction
Function Code 21(15 Hex) is used in the IPC5000 to allow writes of integer and floating point value to the |PC5000

configuration database and override values.
The configuration database of the IPC5000 is located in Flash Memory. The override values are stored in RAM.

Integer format is usually used to write to "Digital" configuration items. Floating Point format is mostly used to write to
"Anaog" configuration items.

Request and Response Formats
The Request and Response formats for Function 21(15 Hex) are shown below. Detail for each block reference follow.

Request Message Format

ENQ | Transaction | Function Byte |Reference| File Register | Register
(05 Hex) | Identifier | Code21 | Count Type Number | Address | Count |
Reference| File Check EOT
ce e Data Data Data Data ccce
Type Number Sum | (04 Hex)
Response Message Format(echo back of request)
STX | Transaction | Function Byte |Reference| File Register | Register
(02 Hex) | Identifier | Code 21 | Count Type Number | Address | Count | — "
Reference| File Check EOT
ee e Data Data Data Data eoeo e
Type Number Sum | (04 Hex)

Transaction ldentifier(8 bytes)

Transaction Identifier means transaction number of message and a Host sends the same number into response message.
Transaction Identifier is used for classifying transaction messages.

Reference Type Definitions

The Reference Type definition is always 06.
See examples in Subsection 7.5.1
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File Number
The file number word contains the register number from the register address structure table 7-4.2 and 7-4.3. File number
3 and 4 are currently supported for each general register and Program register.

Register Address
The register address is used to designate the access type,

Restrictions on Parameter Numbers in One Message

The Maximum number of writeable parameters per write request is 4.
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7.5.1 Modbus Protocol Write Configuration Example

Example 1

Thefollowing is an example of arequest to write Gain value for Heating of PID group #1 of Loop 1 using Function code

21(15Hex)

Request Message (Write the Heating Gain value( = 1.5) of PID group #1 of Loop 1)
ENQ00000000150B060003800000023FC00000(Check sum)EOT

Where:
Protocol Remarks
ENQ Protocol Header(0O5H)
00000000 Transaction | dentifier(30H,30H,30H,30H,30H,30H,30H,30H)
15 Function Code 21(31H, 35H)
0B Byte Count(30H, 42H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
8000 Register Address : Gain Value for Heating (38H, 30H, 30H, 30H)
0002 Register Count : Floating Point data(30H, 30H, 30H, 32H)
3FC00000 1.5: Data(33H,46H,43H,30H,30H,30H,30H,30H)
Check Sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)

This is the response to the above request.

Response Message
STX00000000150B060003800000023FC00000(Check sum)EOT
Where:
Protocol Remarks
STX Protocol Header(02H)
00000000 Transaction |dentifier(30H,30H,30H,30H,30H,30H,30H,30H)
15 Function Code 21(31H, 35H)
0B Byte Count(30H, 42H)
06 Reference Type(30H, 36H)
0003 File number : Access Data Value(30H, 30H, 30H, 33H)
8000 Register Address : Gain Value for Heating (38H, 30H, 30H, 30H)
0002 Register Count : Floating Point data(30H, 30H, 30H, 32H)
3FC00000 1.5: Data(33H,46H,43H,30H,30H,30H,30H,30H)
Check Sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)
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Example 2
Thefollowing is an example of arequest to write the Target SP and time of segment #0 registered to program #0 using
Function code 21(15 Hex)(Before writing, The program #0 has to be set to the register 290C Hex for program edition)

Request Message (Write Target SP = 50.0 and time = 00.30 of segment #0)
ENQ000000000215160600043000000242480000060004300200023E99999A (Check sum)EOT

Where:
Protocol Remarks
ENQ Protocol Header(0O5H)
00000000 Transaction | dentifier(30H,30H,30H,30H,30H,30H,30H,30H)
15 Function Code 21(31H, 35H)
16 Byte Count(31H,36H)
06 Reference Type(30H,36H)
0004 File number : Access Data Val ue(30H,30H,30H,34H)
3000 Register Address : Target SP (33H,30H,30H,30H)
0002 Register Count : Floating Point data(30H,30H,30H,32H)
42480000 50.0 : Data(34H,32H,34H,38H,30H,30H,30H,30H)
06 Reference Type(30H,36H)
0004 File number : Access Data Value(30H,30H,30H,34H)
3002 Register Address : Segment time (33H,30H,30H,32H)
0002 Register Count : Floating Point data(30H,30H,30H,32H)
3E99999A 00.30 : Data(33H,45H,39H,39H,39H,39H,39H,41H)
Check Sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)
This is the response to the above request.
Response Message
STX0000000015160600043000000242480000060004300200023E99999A (Check sum)EOT
Where :
Protocol Remarks
STX Protocol Header(02H)
00000000 Transaction | dentifier(30H,30H,30H,30H,30H,30H,30H,30H)
15 Function Code 21(31H, 35H)
16 Byte Count(31H,36H)
06 Reference Type(30H,36H)
0004 File number : Access Data Val ue(30H,30H,30H,34H)
3000 Register Address : Target SP (33H,30H,30H,30H)
0002 Register Count : Floating Point data(30H,30H,30H,32H)

Continued next page
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Protocol

Remarks

42480000 50.0 : Data(34H,32H,34H,38H,30H,30H,30H,30H)

06 Reference Type(30H,36H)

0004 File number : Access Data Val ue(30H,30H,30H,34H)
3002 Register Address : Segment time (33H,30H,30H,32H)
0002 Register Count : Floating Point data(30H,30H,30H,32H)
3E99999A 00.30 : Data(33H,45H,39H,39H,39H,39H,39H,41H)
Check Sum Exclusive OR Value from Function code to Data(2 bytes).
EOT Protocol Tail(04H)
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7.6 Read, Write and Override Parameter register addresses

7.6.1 SP/PV block Register address
SP/PV block is main data structure of 1PC5000. The SP blocks are set data type, PV blocks are current status or value and most
of PV blocks are read only variables. See Table 7-6.1 for maximum index number per block.

Table 7-6.1 Maximum index number per block

SP or PV BmCENO' Block No Maximum index number
(Decimal) (Hex)
01 01 32
02 02 32
03 03 32
04 04 32
05 05 32
06 06 16
SP
08 08 8
09 09 8
10 0A 8
11 0B 8
12 oC 8
31 1F 32
40 28 16
41 29 16
42 2A 8
43 2B 16
PV
44 2C 16
48 30 8
49 31 8
50 32 8
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7.6.2 SP block Register Map
Table 7-6.2 SP block register map address of 0100 to 011F hex range

SP Block

Address | Loop Information Data R/W Remarks
type

(Hex)

0100H 1 ) 0: OFF; 1: ON

01011 5 Fix Ramp Enable INT R/W

0102H 1 - 0: OFF; 1: ON

0103H > Fix Timer Enable INT R/W

0106H 1 - . Fix Control Timer

0107H > Fix Timer minutes INT R/W Set Range : 010 59

0108H 1 0: Heat; 1: Cool

0109H > Autotune Heat/Cool INT R/W
010CH 1 0: Disable Automatic tuning
010DH 2 AT Zone Tuning Enable INT R/W | 1: Enable Automatic tuning

010FH 2

0112H 1 Controller Only Yes/No INT RIW 0: Controller mode; 1: Programmer mode
0113H 2

0114H 1 . 0: PATT; 1: LINK

O115H > Program Link INT R/W

0116H 1 Set Range : 0 to 15 for Loop 1 and 16 to 31 for Loop2
0117H 2 Program Number INT RIW at Async mode; 0 to 31 at Sync mode
0118H 1 . Set Range: 0to 9

OL119H > Number of Links INT R/W
011AH 1 0: QUICK; 1: TIMER
O11BH > Enable Schedule INT R/W
011CH 1 Set Range: 1to 12
OL1DH > Schedule Start Month INT R/W
011EH 1 Set Range: 1to 31
011FH 5 Schedule Start Month INT R/W
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Table 7-6.3 SP block register map address of 0200 to 031F hex range

SP Block

Data

Address Loop Information type R/W Remarks
0201H 1 Set Range: 0to 23

0202H > Schedule Start Hour INT R/W

0203H 1 . Set Range : 0 to 59

0204H 5 Schedule Start Minute INT R/W

0205H 1 . 0: BREAK; 1: COLD; 2: HOT
0206H > Power Failure Mode INT R/W

020BH Common | System RUN Lock INT R/W | 0: UNLOCK; 1: LOCK

020FH 1 . 0: NONE; 1: FRONT; 2: REAR; 3: ALL
0210H > Fix G Soak INT R/W

0211H 1 0: OFF; 1: ON

0212H > GSoak Enable for Vaue INT R/W

0213H 1 . 0: OFF; 1: ON

0214H > GSoak Enable for Timeout INT R/W

0215H 1 . Set Range : 00 to 99

0216H > GSoak Timeout Upper Vaue INT | RIW

0217H L GSoak Timeout Lower Value | INT | Rw | StRange: 001059

0218H 2

0219H 1 0: Manual OFF; 1: Manua ON
021AH > Manual mode status INT R

021BH 1 0: Autotune OFF; 1: Autotune ON
021CH > Autotune status INT R

0304H Common | System time unit INT R/W | 0: Hour and Minute; 1: Minute and Second
0306H System Ramp mode INT | RI'W | 0: Time Ramp; 1; Slope Ramp
0308H 1 0: ZONE PID; 1: SEGMENT PID
0309H > PID Zone/Segment INT R/W

030AH 1 0:PV; 1. SP

030BH 5 PID PV/SP Zone Select INT R/W

030EH 1 0: OFF; 1: ON

030FH > FUZZY Control Enable INT R/W

0310H 1 Control Algorithm Select INT RIW 0: PID-A; 1:PID-B; 2: DUP-A; 3:DUP-B
0311H 2

0312H 1 0: PB; 1: GAIN

0313H > P Vaue Select INT R/W

0314H 1 0: MIN; 1:RPT

0315H > Reset Value Select INT R/W

031BH Common | System Control mode INT | R/W | 0: Asynchronous; 1: Synchronous
031CH Common | SP Tracking INT R/W | 0: OFF; 1: ON

031DH | Common | DO Channel Assign INT | Rw | SEtRenge:1to12

Itisonly available for Async mode.




Table 7-6.4 SP block register map address of 0400 to 0O60F hex range

SP Block . Data

Address Loop Information type R/W Remarks

040CH | Common | Autotune Lock INT R/W | 0: Unlock; 1: Lock

0414H 1 0: OFF; 1. ON

0415H > Square Root Enable INT R/W

041DH 1 0: Linear; 1: Approx.

041EH > Compensate Select INT R/W

0500H 1 N 0: Reverse; 1: Direct

0501H > Control Direction INT R/W

0502H 1 0: Batch; 1: Bumpless

0503H > Manual Output type INT R/W

. 0: Channel 1
050AH | Common | Trouble#1 Channel Assign INT R/W 1: Channd 2
. 0: Channel 1

050BH | Common | Trouble#2 Channel Assign INT R/W 1: Channd 2

0510H Common | Event 1 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0511H Common | Event 2 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0512H Common | Event 3 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0513H Common | Event 4 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0514H Common | Event 5 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0515H Common | Event 6 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0516H Common | Event 7 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0517H Common | Event 8 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0518H Common | Event 9 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0519H Common | Event 10 Type INT R/W | Set Range: 21 to 40(= PV Event number)
051AH | Common | Event 11 Type INT R/W | Set Range: 21 to 40(= PV Event number)
051BH Common | Event 12 Type INT R/W | Set Range: 21 to 40(= PV Event number)
0600H 1 - Set Range: 00to 99

0601H > Fix Timer hour INT R/W

0602H 1 . . . Set Range : 00 to 99

0603H > Fix Ramp Time high INT R/W

0604H 1 . . Set Range : 00 to 59

0605H > Fix Ramp Time low INT R/W

0606H | Common | Trouble message delay INT R/W | Set Range: 1 to 99 second

060CH 1 . Set Range: -5.0t0 105.0

060DH > Failsafe INT R/W

060EH 1 Set Range: -5.0to0 105.0

060FH > Manual Output Value INT R/W
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Table 7-6.5 SP block register map address of 0800 to 0C07 and 1FOA hex range

ipdglgi( L.oop Information 3?;2 RIW Remarks

83823 % Final SPRamp Value FP | R/W | SetRange: SPLow/High Limit
828§E ; Fix SPRamp Value FP | R/W | SetRange:0.0t09.9

838§E ; GSoak Value FP R/W | Set Range:0.0t09.9

oooo—| 5| PV Low oo | R |
3| PV igh Range | Row | SEForge: PV Hidh S Hiha
gﬁgﬁﬂ ; SP Low Range FP | RIW Ssgmnvgf s EPH Ii-gor\]/v >PV Low and
823?: ; SP High Range FP | RW Ssgtgzr;]gg s ISDPL|:\i/8h <PV High and
828;3 ; SP Offset FP R/W | Set Range: -99.9t099.9

82823 % PV Offset FP R/W | Set Range: -99.9t099.9

82822 ; Digital Filter FP | R/W | SetRange: 0.0 to 120.0 second
ggggg ; Manual Output Preset Vaue FP R/W | Set Range: -5.0t0 105.0

828$E ; Low Cut FP R/W | Set Range:0.1t05.0

1FOAH | Common | System Language Display INT R/W | 0: English; 1. Korean; 2: Chinese
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Table 7-6.6 PV block register map address of 2800 to 2C03 hex range

SP Block Loop Information Data R/W Remarks
Address type
2800H 1
>801H > Current Part Repeat Count INT R
2802H 1
>803H 5 Current All Repeat Count INT R
2804H 1 .
>805H > Tota time Hour INT R
2806H 1 . .
>807H 5 Tota time Minute INT R
2808H 1 Current Segment remained time INT R
2809H 2 hour
280AH 1 Current Segment remained time INT R
280BH 2 minute
280CH 1 .
>80DH 5 Current Link number INT R
2900H 1 Current running Program INT R
2901H 2 number
Bit 0~1: 00: Async mode; 01:Sync mode
! Bit3 :0:HH/MM; 1. MM/SS
2902H | Common | Singleflag datal INT R Bit4 :0: Time Ramp: 1: Siope Ramp
Bit5~15: Don't care.
Bit 0~3 : Operation Mode(STOP, RUN..)
Note 1
Bit4 :0: Fix; 1: Program
2903H 1 INT R Bit5 : 0: Pattern; 1: Link
Bit 6 1 0: Auto; 1: Manual
Bit 7~8 : Decimal Point
Singleflag datall Bit 9~10 : 00: Normal; 01: High over; 10:
Low over; 11: Burn out
Bit 11 : 0: Fix timer off; 1; Fix timer on
2904H 2 INT R Bit 12 : 0: Heat tune; 1: Cool tune
Bit 13 : 0: Automatic Tune OFF;
1: Automatic Tune ON
Bit 14 :0: PID-AorB; 1: DUP-AorB
Bit 0: Digital output 1
Bit 1: Digital output 2
Bit 2: Digital output 3
Bit 3: Digital output 4
Bit 4: Digital output 5
Bit 5: Digital output 6
2905H Common | Digital output status INT R Bit 6: Digital output 7
Bit 7: Digital output 8
Bit 8: Digital output 9
Bit 9: Digital output 10
Bit 10: Digital output 11
Bit 11: Digital output 12
Bit 12~15: Don't care
2906 ! Display MV output val INT R
i output value
2907H 2 Py P
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SP Block . Data

Address Loop Information type R/W Remarks

290CH 1 . Set Range : 0 to 15 for Loop 1 and 16 to 31

Edited Pr_o gram number for INT R/W | for Loop2 at Async mode ; O to 31 at Sync

290DH 2 Communication mode

2A00H 1 : .

>AO0IH > Working Set Point FP R

2A04H 1 -

>A05H > Deviation FP R

2B0OOH 1 .

>BO1H > Processing Segment No. INT R

2B02H 1

>B03H > Next Segment No INT R

2B04H 1 .

>BO5H > Previous Segment No INT R

2BO6H 1 Current PID group or zone INT R

2B0O7H 2 number

2B08H 1 .

>BO9OH > Operation status INT R Note 1

2BOAH 1 . 0: Normal; 1: High over; 2: Low over;
2BOBH 2 Analog input status INT R | 3 Input fail (Burn Out)

2BOCH 1 '

>BODH > Status for display INT R Note 2

2C00H 1 . .

>CO1H > Heating Cycletime INT R

2C0O2H 1 . .

>C03H > Cooling Cycletime INT R

290AH | Common | IPC5000 Software version INT R Example: version 1.5 -> 16

Notel: 0: STOP; 1: RUN; 2:READY; 3:END; 4: BREAK; 5: TROUBLE; 6: HOLD; 7: WAIT; 8: TUNE
Note 2 : 0: STOP; 1: RUN; 2:.READY; 3:END; 4: BREAK; 5: TROUBLE; 6: HOLD; 7: WAIT; 8: TUNE; 9: COLD:; 10: HOT,

Table 7-6.7 PV block register map address of 3000 to 3205 hex range

ipdglg( Loop Information gzt: RIW emerks
ggggn ; Process Value(PV) FP R

3002H AUX | Process Valug(PV) FP

2182: ; Next Segment Time =) R

giggﬂ ; Previous Segment Time FP R

gggg: % Processing Segment Set Point FP R

gggg: ; Next Segment Set Point == R

ggggﬂ ; Previous Segment Set Point FP R
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7.6.3 PID Constants Register Map

The parameters of this register can be seen in PID Constant set screen. The parameter numbers are 13. The register
address range is 8000 to 8067 hex for Loop 1 and 8068 to 80CF for Loop 2. The group or zone number of the PID
Constantsisfrom 1 to 8.

Table 7-6.8 PID Constant register map addresses

Parameter OFFSET | Data Access Datarange or
Description o type Enumerated selection
ex
Gain or PB (HEAT) 00 FP RIW | SetRange: 0.01to 1000 Gain
0.1t0 9999 PB
Gain or PB (COOL) 01 FP R/W
Reset (HEAT) 02 FP R/W | Set Range: 0.02 to 50.00
Reset (COOL) 03 FP R/W
Rate (HEAT) 04 FP R/W | Set Range: 0.00to 10.00
Rate (COOL) 05 FP R/W
Differential (HEAT) 06 FP R/W | Differentia value
Differential (COOL) 07 FP R/W | Set Range: 0.0 to 100.0 % of span
Manual Reset 08 FP R/W | Set Range: -100 to 100
Dead band 09 FP R/W | Set Range: -5.0t025.0 %
Output high limit 0A FP R/W | Set Range: -5.0t0 100.0 %
Output low limit 0B FP R/W | Set Range: -5.0 to 100.0 %
Auto tuning setpoint 0C FP R/W__ | Set Range : Dependant on SPlimit range

How to find the Register address of each parameter registered to PID Constants of Loop 1 and 2:
Loopl Register Address = 8000H + (PID group or Zone No. — 1) * 13 + Offset Value of the parameter from Table 7-6.8
Loop2 Register Address = 8068H + (PID group or Zone No. — 1) * 13 + Offset Value of the parameter from Table 7-6.8
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7.6.4 PID Reference Register address

The parameters of this register can be seen in PID Zone set screen.

Table 7-6.9 PID Reference register map addresses for Loop 1

Parameter Register Data | Access Datarange or

Description Address type Enumer ated selection
Hex

Reference value #1 goop | FP | Rw | PID zonereferencevalue

Set Range : Value #1 > PV low limit

PID zone reference value

Reference value #2 80DE FP RIW Set Range : Value #1 < Value #2 < Value #3
Reference value 9 80DF FP RIW gleltD é::;er:ef\?;elrjlg 3#\2/ a<|u\/eal ue #3 < Vaue #4
Reference value 8050 FP RIW getD Fi::ger?f\?{:ﬁlg iﬁg’: ilLileaI ue #4 < Value #5
Reference value s 80EL FP RIwW gletD Figr?geer:ef\?z:l?gzi“i?al ue#5 < Value #6
Reference vaue i 80E2 i RIW galtD F?%wgeer?f\?;mg?#\s/i“{?al ue #6 < Vaue #7
Reference value #7 80E3 Ep RIW PID zone reference value

Set Range : Value #6 < Value #7 <= PV High limit

Table 7-6.10 PID Reference register map addresses for Loop 2

Parameter Register Data | Access Datarange or

Description Address type Enumerated selection
Hex

Reference value #1 80E4 FP rw | PID zonereference value

Set Range : Vaue#1 > PV low limit

PID zonereference value

Reference value#2 808> FP RIwW Set Range : Value #1 < Value #2 < Value #3
Reference value s 806 i RIW g:altD Fig:ger?f\?;?g ?#\2/ a<|L<53al ue #3 < Value #4
Referencevalue 4 8057 i RIW g:altD Figr?ger?f\zﬁlg ?#\3/ a<|l<?al ue#4 < Vaue #5
Reference value#s 808 " RIW galtD Figr?;er:ef\?;l%]g Zi“i?al ue #5 < Vaue #6
Reaecevaeds | HEO | FP | RW | Gyie Vaueds <Velue S < Value#T
Reference value #7 SOEA Ep RIW PID zone reference value

Set Range : Value #6 < Value #7 <= PV High limit
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7.6.5 Compensate set Register Address
The parameters of thisregister can be seen in Compensate set screen.
Table 7-6.11 Compensate set register map addresses for Loop 1

Parameter Register | Data | Access | Datarange or
Description Address | type Enumerated selection
Hex

CPset value #1 8100 P | RW g;rgﬁqg’z‘tzi g]e;;\éaéﬂepv limit
Biasvalue#1 8101 FP RIW gtlatasRﬁg\;a:l lIJ;Jepend on PV limit
CPset value #2 8102 FP | RW ggtnll?%?]qg?i g]eég?dvglnugv limit
Bias value #2 8103 FP | RW gataSRirr]](;(\e/ ?llg(;pmd on PV limit
CPset value #3 8104 FP| RW ggtnll?ﬁqgs?:i g‘eﬁfqg oy limit
Biasvalue #3 8105 FP RIW gtiataSR?z;rr?g\éa:l LIgfepend on PV limit
CP set value #4 8106 FP | RW ggtnll?%enngft:i %nesglqﬁﬁiv limit
Bias value #4 8107 FP RIW 2ietaSRAz;t:g\gj:I lI?)eepend on PV limit
CPset value #5 808 | FP | RW gg{g;en”g?i g‘egg;ﬁﬁ,v limit
Biasvalue #5 8109 FP RIW gtiataSRsat:g\(/:l lIJDeepend on PV limit
CPset value #6 810A FP RIW ggtnll?paingi.t:i %“eﬁﬁﬁﬁiv limit
Biasvalue #6 8108 FP RIW getasRéat:g\(gl lIél)eepend on PV limit
CPset value #7 810C | RrRwW gg{g‘;i”g?i g‘e;t;ﬁﬁ%v lirmit
Bias value #7 810D FP RIW gietaSRZ\tr:]g\gj?I LIIDeepend on PV limit
CPset value #8 810E | FP | RW gg{gﬁgﬁ@eﬁgﬁﬁv limit
Biasvalue #8 810F FP RIW getasR?at:g\(/ee:l lIél)eepend on PV limit
CPset value #9 8110 FP R/IW gg{g&iﬂgﬁi g]egt;g?l)ﬁ’v limit
Bias value #9 8111 FP RIW gietasRZt:g\éa:l LIIDeepend on PV limit
CP set value #10 8112 P | RrRwW gg{gﬁ'gftj g‘e;%ﬁf\, lirmit
Bias value#10 sus | B | RW getathatgev:aj[;zmd on PV limit
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Table 7-6.12 Compensate set register map addresses for Loop 2

Parameter Register | Data | Access | Datarange or
Description Address | type Enumerated selection
Hex

CPsat value #1 8114 P | RW g;rgﬁ“g?i ?e;;\éaéﬂepv limit
Bias value #1 815 | FP | RW gétasR:g\;a%eepmd on PV limit
CP set value #2 8116 | RrRwW ggg%i’g?' geﬁg?dvg"n“;, lirrit
Bias value #2 8117 P | RW gfé:;g ?lgzpmd on PV limit
CPset value #3 8118 FP | RW g;rg%?wng? ?;ﬁg ﬂrl: B limit
Bias value #3 8119 | FP | RW ;asR?;fg‘g Depend on PV limit
CPset value #4 811A P | RW g;rg%ing?' g'egt;giﬁ%\, limit
Bias value #4 81B | FP | RW ;%Rg‘g‘g Depend on PV limit
CPset value #5 811C FP| RW (s:gtrg%ing? %”egﬁﬂﬁ?v limit
Bias value #5 811D FP RIW glatasR?g\g lE)eepmd on PV limit
CPset value #6 8LE FP | RW g;rg?}]ng? %ﬁqﬁﬁ%\/ limit
Bias value #6 8UF | FP | RW gétangt:g\g Depend on PV limit
CPset value #7 8120 | FP | RW g;rg%i”gftz' %ne;g]qﬁﬁ%v limit
Biasvalue #7 8121 FP RIW giatangg\g LIIDeepend on PV limit
CP set value #8 8122 | FP | RW (sjgtn;e%enng?i %"g&ﬂﬁ?v limit
Biasvalue #8 8123 FP RIW gatasR?g\g LIjDeepend on PV limit
CPset value #9 8124 FP RIW ggtrg%ing?i %”eﬁt;ﬁﬁew limit
Biasvalue#9 8125 P RIW gtietasR?atr?g\g lIJDeepend on PV limit
CP set value #10 8126 = RIW g;n%ﬁ“g?i %neggt%\g?:l{:v limit
Biasvalue #10 8127 FP RIW gtietangr)]tgev:alE;Je%md on PV limit
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7.6.6 Fix PV Event Register Address

The parameters of these registers can be seen in Fix Set screen. The address range for Signed 16 bit integer is from 4200
Hex to 4216 Hex and For Floating Point is from 9000 Hex to 9017 Hex.

Table 7-6.13 Fix PV Event Register Map addresses

Parameter Register | Data | Access | Datarange or
Description Address | type Enumerated selection
Hex
Event type #1 4200 INT R/W Note 1(Page 96)
Time Delay #1 4201 INT R/W 0~ 99 Second
Max value or OP 9000 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #1 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0 ~ 100.0
Differential #1 o1 | FP | RW 1 \iinValue :-19999.0 to 20000.0
Event type #2 4202 INT R/W Note 1(Page 96)
Delay Time #2 4203 INT R/W 0~ 99 Second
Max value or OP 9002 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #2 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0 ~ 100.0
Differential #2 003 | FP | RW 1 \iinValue :-19999.0 to 20000.0
Event type #3 4204 INT R/W Note 1(Page 96)
Delay Time #3 4205 INT R/W 0~ 99 Second
Max value or OP 9004 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #3 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0~ 100.0
Differential #3 005 | FP | RW | \iinValue :-19999.0 to 20000.0
Event type #4 4206 INT R/W Note 1(Page 96)
Delay Time #4 4207 INT R/W 0~ 99 Second
Max value or OP 9006 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #4 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differential : 0 ~100.0
Differential #4 07| FP | RW | \iinValue :-19999.0 to 20000.0
Event type #5 4208 INT R/W Note 1(Page 96)
Delay Time#5 4209 INT R/W 0 ~ 99 Second
Max value or OP 9008 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #5 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0 ~100.0
Differential #5 009 | FP | RW | \iinVaue :-19999.0 to 20000.0
Event type #6 420A INT R/W Note 1(Page 96)
Delay Time #6 420B INT R/W 0 ~ 99 Second
Max value or OP 900A Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #6 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0~ 100.0
Differential #6 9008 FP R Min Vaue :-19999.0 to 20000.0
Event type #7 420C INT R/W Note 1(Page 96)
Delay Time #7 420D INT R/W 0 ~ 99 Second
Max value or OP 900C Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #7 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0~ 100.0
Differential #7 0D | FP | RW | pinvalue :-19999.0 to 200000
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Parameter Register | Data | Access | Datarange or
Description Address | type Enumerated selection
Hex
Event type #8 420E INT R/W Note 1(Page 96)
Delay Time #8 420F INT R/W 0~ 99 Second
Max vaue or OP 900E Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #38 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0 ~ 100.0
Differential #8 | °F | FP | RW  'Minvalue :-19999.0t0 200000
Event type #9 4210 INT R/W Note 1(Page 96)
Delay Time#9 4211 INT R/W 0~ 99 Second
Max value or OP 9010 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #9 The OP point is -5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0 ~ 100.0
Differential #9 oL | FP | RW 1 \inValue :-19999.0 to 20000.0
Event type #10 4212 INT R/W Note 1(Page 96)
Delay Time #10 4213 INT R/W 0~ 99 Second
Max value or OP 9012 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #10 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0 ~ 100.0
Differentia #10 | 903 | FP | RW 1 i Value :-19999.0 to 20000.0
Event type #11 4214 INT R/W Note 1(Page 96)
Delay Time #11 4215 INT R/W 0~ 99 Second
Max value or OP 9014 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #11 The OP point is -5.0 to 105.0 when event type number is 35 to 38.
Min value or Differential : 0~ 100.0
Differential #11 | 20 | FP | RW | Vinvalue :-19999.0to 20000.0
Event type #12 4216 INT R/W Note 1(Page 96)
Delay Time #12 4217 INT R/W 0~ 99 Second
Max value or OP 9016 Ep RIW OP point or Max Value : -19999.0 ~ 20000.0
Point #12 The OP point is-5.0 to 105.0 when event type number is 35 to 38.
Min value or Differentia : 0~ 100.0
Differentid #12 | Y | FP | RW 1 \iinValue :-19999.0 to 20000.0
NOTE 1
11: PV-ABS-LOW for Channel 1  12: PV-ABS-LOW for Channel 2

13:
15:
17:
21:
23:
25:
27:
3L
33
35:
37

PV-ABS-HIGH for Channel 1 14: PV-ABS-HIGH for Channel 2
PV-DEV-LOW for Channel 1  16: PV- DEV-LOW for Channel 2
PV-DEV-HIGH for Channel 1  18: PV-DEV-HIGH for Channel 2
SP-ABS-LOW for Channel 1 22: SP-ABS-LOW for Channel 2
SP-ABS-HIGH for Channel 1 24: SP-ABS-HIGH for Channel 2
SP-DEV-OFF for Channel 1~ 26: SP-DEV-OFF for Channel 2
SP-DEV-ON for Channel 1 28: SP-DEV-ON for Channel 2
DV-DEV-OFF for Channel 1~ 32: DV-DEV-OFF for Channel 2
DV-DEV-ON for Channel 1 34: DV-DEV-ON for Channel 2
MV-ABS-LOW for Channel 1 36: MV-ABS-LOW for Channel 2
MV-ABS-HIGH for Channel 1 38: MV-ABS-HIGH for Channel 2




7.6.7 Operation button action Register address
The operation buttons of these parameters can be seen in Monitor and MON SUB screen.

Table 7-6.14 Operation button action Register Map addresses

Parameter Register Data | Access Loop | Datarangeor
Description Address type Enumerated selection
Hex
RUN action #1 4000 INT w 1 | 1:RunEnable
- 0: Dataignored
RUN action #2 4001 INT w 2 | Notel, Note2
STOP action #1 4002 INT w 1 | 1:StopEnable
- 0: Dataignored
STOP action #2 4003 INT w 2 Note 1, Note 2
HOLD action #1 4004 INT w 1 | 1:HoldEnable
- 0: Hold Disable
HOLD action #2 4005 INT w 2 Note 1, Note 2
ADV action #1 4006 INT W 1 | 1:AdvanceEnable
- 0: Dataignored
Manual action #1 4008 INT w 1 1: Manual Enable
Manual action #2 4009 INT w 2 0: Manual Disable
AT action #1 400A INT w 1 1: Autotune Enable
AT action #2 400B INT w 2 2: Autotune Disable
0to 7 Bit is Segment number
Segment Edit #1 400C INT W 1 If 8to 15 B'it.is zero, insgrting the segment.
If 8to 15 bit is one, deleting the segment.
Before Segment edition, write edited program
) number to register 290C hex in order to insert
Segment Edit #2 400D INT w 2 | or delete the segments registered to the
program.
) Returns current BREAK, COLD or HOT
Power fal message| - INT W 1 | display to normal operation(RUN,STOP...)
clear #1 display.
Power fail message
Clear #2 400F INT W 2

Note 1 : Theseregisters are available for Programmer mode as well as Controller mode(Fix control = Constant control)
Note2:

Command
Current Status
Run Hold Stop
Run Set error | Hold Stop
Hold Run Set error Stop
Stop Run Set error | Set error

Note 3: Current segment move to next segment per one command.
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7.6.8 Program Data Register address
The parameters of this register can be seen in Program and Segment edit screen and the file number of thisregister is 4.
These register addresses are used for reading and writing a program data or segment data register to a program.
Please set file number as 4 to read and write some data of these registers. The below table 7-6.15, 7-6.16 and 7-6.17
show the start and end address of each program of Integer and floating point type. The table 7-6.18, 7-6.19 and 7-6.20
show the detail information and Offset value of each data type and the register address of a parameter can be found
from the tables.

Table 7-6.15 Program register address map(Program data) of integer type

Channel No. Start address Start aqldras End address End apldr&ss
(Hex) (Decimal) (Hex) (Decimal)
1 0000 0000 0012 0018
2 0013 0019 0025 0037
Parameter Offset | Data | Access | Datarangeor
Description Type Enumer ated selection
Hex
Start Mode 0000 INT R/W | 0: SSP; 1. SPV; 2TIME
Priority 0001 INT R/W | 0: PV1; 1: PV2. Itisnot available at Async. mode.
Segment Count 0002 INT R Segment number registered to a program
One program can have 100 segments.
All Repeat count 0003 INT R/W | Set Range: 110 999. It isthe number to repeat one program.
#1 End Segment 0004 INT R/W | Set Range: Within Segment Count
#1 Start Segment 0005 INT R/W | End Segment for repeat have to be larger than Start Segment.
#1 Repeat count 0006 INT R/W
#2 End Segment 0007 INT R/W | Repeat count set Range: 1 to 999
#2 Start Segment 0008 INT R/W
#2 Repeat count 0009 INT R/W
#3 End Segment 000A INT R/W
#3 Start Segment 000B INT R/W
#3 Repeat count 000C INT R/W
#4 End Segment 000D INT R/W
#4 Start Segment 000E INT R/W
#4 Repeat count 000F INT R/W
#5 End Segment 0010 INT R/W
#5 Start Segment 0011 INT R/W
#5 Repeat count 0012 INT R/W
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Table 7-6.16 Program register address map(Segment data) of Integer type

Channel Segment Start address Start address End address End address
number number (Hex) (Decimadl) (Hex) (Decimal)
0 0026 38 002A 42
1 002B 43 002F 47
2 0030 48 0034 52
3 0035 53 0039 57
1 4 003A 58 003E 62
5 003F 63 0043 67
99 0215 533 0219 537
0 021A 538 021E 542
1 021F 543 0223 547
2 0224 548 0228 552
5 3 0229 553 022D 557
4 022E 558 0232 562
5 0233 563 0237 567
99 0409 1033 040D 1037
Table 7-6.17 Program register address map(Segment Event data) of Integer type
Channel Segment Start address Start address End address End address
number number (Hex) (Decimal) (Hex) (Decimal)
0 040E 1038 0431 1073
1 0432 1074 0455 1109
2 0456 1110 0479 1145
3 047A 1146 049D 1181
1 4 049E 1182 04C1 1217
5 04c2 1218 04E5 1253
99 11FA 4602 121D 4637
0 121E 4638 1241 4673
1 1242 4674 1265 4709
3 1266 4710 1289 4745
5 4 128A 4746 12AD 4781
5 12AE 4782 12D1 4817
6 12D2 4818 12F5 4853
99 200A 8202 202D 8237
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Table 7-6.18 Program register address map of floating point for SP1&2, Segment time

Channel Segment Start address Start address End address End address
number number (Hex) (Decimal) (Hex) (Decimal)
0 3000 12288 3002 12290
1 3003 12291 3005 12293
2 3006 12294 3008 12296
3 3009 12297 300B 12299
1 4 300C 12300 300E 12302
5 300F 12303 3011 12305
99 3129 12585 312B 12587
0 312C 12588 12590 312E
1 312F 12591 12593 3131
2 3132 12594 12596 3134
5 3 3135 12597 12599 3137
4 3138 12600 12602 313A
5 313B 12603 12605 313D
99 3255 12885 3257 12887
Table 7-6.19 Program register address map of floating point for Start SP1&2
Channel Segment Start address Start address End address
number number (Hex) (Decimal) (Hex)
0 3300 13056 3301 13057
1 3302 13058 3303 13059

Table 7-6.20 Program register address map of floating point for Max/OP point and Min/Diff

Channel Segment Start address Start address End address Channel
number number (Hex) (Decimal) (Hex) number

0 3400 13312 13335 3417

1 3418 13336 13359 342F

2 3430 13360 13383 3447

3 3448 13384 13407 345F

1 4 3460 13408 13431 3477

5 3478 13432 13455 348F

99 3D48 15688 3D5F 15711

0 3D60 15712 3D77 15735

1 3D78 15736 3D8F 15759

2 3D90 15760 3DA7 15783

) 3 3DA8 15784 3DBF 15807

4 3DCO 15808 3DD7 15831

5 3DD8 15832 3DEF 15855

99 46A8 18088 46BF 18111
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Table 7-6.21 Segment data register offset of Integer type

Parameter Offset Data ACCESS Datarange or
Description Type Enumerated selection
Hex

PID Group number 1 0000 INT R/W . s .
PID Group number 2 0001 INT RIW Set Range: 1to 8; It isonly available for Segment PID.
Program End 0002 INT RIW gh :ift(itr(])gtlnuous Shifting ; 1 : HOLD Shifting; 2 : Fix Control
Segment G.Soak 0003 INT R/W | 0: NONE; 1: FRONT; 2: REAR; 3:ALL
Time or Rate 0004 INT R 0:Time, 1: Rate

How to find the Segment Register address registered to each program

Example :

Find the register address of Program End of Segment #4 registered to Program #3.
(Note : Edited program register(290C Hex) have to be set as 3)
Step 1 : Use Table 7-6.16 to determine the start address of segment register. The addressis 0026H.

One segment register count is 05Hex from Table 7-6.21.

Step 2 : Register address = start address of segment register + (Segment number * 05H)
+ Program End offset from Table 7-6.21
=0026H + 4 * 5+ 2 =003CH

* One program can contain up to 100 segments but actually the number of
segments registered to the program can be known to segment count
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Table 7-6.22 Segment Event data register offset of Integer type

Parameter Offset Data ACCEsS Data range or
Description Type Enumer ated selection
Hex
Event type #1 0000 INT R/W | Note 1
Delay Time#1 0001 INT R/W | 0~99 second
Selector #1 0002 INT R
NOTE 1

0: OFF 1:ON(TimeEvent) 2:On Deay and Cut Back setup(Time Event)

11:
13:
15:
17:
21:
23
25:

27

PV-ABS-LOW for Channel 1(PV Event) 12: PV-ABS-LOW for Channel 2(PV Event)

PV-ABS-HIGH for Channel 1(PV Event) 14: PV-ABS-HIGH for Channel 2(PV Event)
PV-DEV-LOW for Channel 1(PV Event) 16: PV- DEV-LOW for Channel 2(PV Event)
PV-DEV-HIGH for Channel 1(PV Event) 18: PV-DEV-HIGH for Channel 2(PV Event)
SP-ABS-LOW for Channel 1(PV Event)  22: SP-ABS-LOW for Channel 2(PV Event)
SP-ABS-HIGH for Channel 1(PV Event) 24: SP-ABS-HIGH for Channel 2(PV Event)
SP-DEV-OFF for Channel 1(PV Event)  26: SP-DEV-OFF for Channel 2(PV Event)

: SP-DEV-ON for Channel 1(PV Event) 28: SP-DEV-ON for Channel 2(PV Event)
31
33
35:
37

DV-DEV-OFF for Channel 1(PV Event)  32: DV-DEV-OFF for Channel 2(PV Event)
DV-DEV-ON for Channel 1(PV Event) 34: DV-DEV-ON for Channel 2(PV Event)
MV-ABS-LOW for Channel 1(PV Event) 36: MV-ABS-LOW for Channel 2(PV Event)
MV-ABS-HIGH for Channel 1 (PV Event) 38: MV-ABS-HIGH for Channel 2(PV Event)

How to find the Event register address of segment registered to each program
Example :

Find the register address of Event type and Delay time set for Digital output #3 of Segment #4 registered to Program #3
of Channel 1.(Note : Edited program register(290C Hex) have to be set as 3)
Step 1: Use Table 7-6.17 to determine the start address of segment Event register. The addressis 040EH.
One segment Event register count is 0CHex
Step 2 : Register address = start address of segment Event register + (Segment number * (OCH* 03H)) +
(Digital output number — 1) * 3H + offset of Event type from Table 7-6.22.
=040EH + 4 * 24H + 2*3H + 0 = 04A4H
Register address = start address of segment Event register + (Segment number * (OCH*03H)) +
(Digital output number — 1) * 3H + offset of Delay time from Table 7-6.22.
= 040EH + 4H * 24H + 2*3H + 1 = 04A5H
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Table 7-6.23 Program

register address of floating point(SSP1&2)

Parameter Offset Data AcCess Datarange or
Description Type Enumerated selection
Hex
#1 Start Setpoint 1(SSP1) 3300 FP R/IW Set Range : SP Low/High Limit
#1 Start Setpoint 2(SSP2) 3301 FP R/W SSP2 is not available at Async. mode
#2 Start Setpoint 1(SSP1) 3302 FP R/W Set Range : SP Low/High Limit
#2 Start Setpoint 2(SSP2) 3303 FP R/W SSP2 is not available at Async. mode
Table 7-6.24 Segment register offset of floating point(SP1&2 and Time)
Parameter Offset Data Access Data range or
Description Type Enumerated selection
Hex
Target Set Point 1 0000 FP R/W | Set Range: SPLow/High range
At Sync mode, it is Target Setpoint of Loop 2 and not
Target Set Point 2 0001 FP R/W | availablefor Async
Set Range : SP Low/High range
Segment time 0002 FP R/W | Set Range: 00.00 to 99.59

How to find the SP1, SP2 and Time address of segment registered to each program

Example :

Find the register address of SP1, SP2 and Segment time of Segment #4 registered to Program #3 of Channel 1.

(Note : Edited program register(290C Hex) have to be set as 3)

Step 1 : Use Table 7-6.18 to determine the start address of the segment register. The address is 300CH.
Start address of Segment register #4 = Segment number * 3H + 3000H
=4* 3H + 3000H = 300CH

Step2:

SP1 register address = start address of segment number + OH
= 300CH + OH = 300CH

SP2 register address = start address of segment number + 1H
= 300CH + 1H = 300DH

Segment time register address = start address of segment number + 2H
= 300CH = 2H = 300EH
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Table 7-6.25 Segment event register offset of floating point(Max/OP point or Min/Differential)

Parameter Offset | Data ACCESS Data range or
Description Type Enumerated selection

Hex

OP point or Max Value : -19999.0 ~ 20000.0

Max value or OP Point 0000 FP R/W | The OP point is -5.0 to 105.0 when event type number is 35 to
38.

Min value or Differentia : 0 ~100.0

Differential 0001 | FP | RW | \iin Value : -19999.0 to 20000.0

How to find the Max/Op point or Min/Diff address of segment registered to each program
Example :
Find the register address of Max/OP Point and Min/Differential for Digital output #2 of Segment #4 registered to
Program #3 of Channel 1.
(Note : Edited program register(290C Hex) have to be set as 3)
Step 1 : Use Table 7-6.20 to determine the start address of the segment register. The addressis 3460H.
Start address of Segment register #4 = Segment number * 18H + 3400H
=4* 18H + 3400H = 3460H
Step 2:
Max/OP Point register address = start address of segment number + (Digital output number — 1) * 2H + OH
from Table 7-6.25
= 3460H + (2-1) * 2H + OH = 3462H
Min/Differential register address = start address of segment number +(Digital output number — 1) * 2H + 1H
from Table 7-6.25
= 3460H + (2-1) * 2H + 1H = 3463H
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7.6.9 Link Set Register address

A profile contains up to 10 links. Each link is made up of 6 registers. This table contains Link Map Address of Link

group #1 and #2.
Table 7-6.26 Each Link group set register Map Addresses
Start End
Address Address Description
(He) (He)
4110 4115 Link group #1 of Loopl
4116 411B Link group #2 of Loopl
411C 4121 Link group #3 of Loopl
4122 4127 Link group #4 of Loopl
4146 414B Link group #10 of Loopl
414C 4151 Link group #1 of Loop2
4152 4157 Link group #2 of Loop2
4158 415D Link group #3 of Loop2
415E 4163 Link group #4 of Loop2
4183 4188 Link group #10 of Loop2

The table below describes the registers that are part of a Link group Register. To determine the actual register address
for a parameter within aLink, add the register offset to the start address of the Link.

Table 7-6.27 Link register Map Addresses

Register

Offset within Parameter Name Access Notes

Link group
0 Link Program number 1 R/W | Signed 16 hit integer, Note 1, Note 2
1 Link Program number 2 R/W | Signed 16 hit integer, Note 1, Note 2
2 Link Program number 3 R/W | Signed 16 hit integer, Note 1, Note 2
3 Link Program number 4 R/W | Signed 16 hit integer, Note 1, Note 2
4 Link Program number 5 R/W | Signed 16 bit integer, Note 1, Note 2
5 Link Program number 6 R/W | Signed 16 bit integer, Note 1, Note 2

Note 1 : Set Range: 0to 15 for Loop 1 and 16 to 31 for Loop 2 at Async mode

0to 31 for Loopl/2 at Sync mode
Note 2 : Write 255(FF hex) to the register address to delete the registered program number.
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How to find the Register address of program number registered to Link group of Loop 1
Register address = Start address of Link group #1 of Loop 1+ (Link group number — 1) * 6 + Offset value of the
parameter from Table 7-6.27.
Example : Find the register address of the third Link program number of Link group #4
The Register address = 4110 hex + (4-1) * 6 + 02 = 4124 hex

< Attention > Program number has to be registered in sequence.
1) Incorrect type to register program number : The third part is not registered.

—| 01 —>| 01 07 — > —>

2) Incorrect type to register program number : The first part is not registered.

0L —» 02 —>| 07 — > —>

3) Correct type : Program number is registered in sequence.
/ \

09 —| 01 —| 02 —>| 07 — —
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7.6.10 Analog input group Register address(5000H ~ 5013H)

Table 7-6.28 Analog input group register address Map

Parameter Register | Data | Access | Datarangeor
Description Address | Type Enumerated selection
Hex
# 1 Analog input type 5000 INT R/W Note 1
# 1 Analog input unit 5001 INT R/W | 0: Degree C; 1: Degree F; 2: None
Not Used 5002 INT
#1 Analog input low scale 5003 | INT | RW E'gg'gg point is dependent on decimal point
#1 Analog input high scale 5004 INT RIW EI;aetlgg point is dependent on decimal point
Not Used 5005 INT
Not Used 5006 INT
# _1 Analog input decimal 5007 INT RIW 0: N_one; l:_ First; 2: Sgcond; 3 T_h| rd _
point Decimal 3isonly available for Linear input type.
Not Used 5008 INT
Not Used 5009 INT
# 2 Analog input type 500A INT R/W | Notel
# 2 Analog input unit 500B INT R/IW
Not Used 500C INT
#2 Analog input low scale 500D INT Elaaén ;g point is dependent on decimal point
#2 Analog input high scale 500E INT Elggtl ;g point is dependent on decimal point
Not Used 500F INT
Not Used 5010 INT
# _2 Analog input decima 5011 INT RIW
point
Not Used 5012 INT
Not Used 5013 INT

Notel:0:Volt0O~10V; 1:Volt0~5V; 2:Volt1~5V; 3:AMPO~20mA; 4: AMP4~20mA; 5: Ptl1-200 ~ 500;
6: Pt2-200 ~ 200; 7:Pt3-100~ 150; 8: Pt4-50~200; 9: Pt5-40~60; 10: Pt6 0 ~100; 11: Pt7 0 ~ 300;
12 : Pt8 0 ~500; 13: JPt1-200 ~500; 14 : JPt2 -200 ~ 200; 15: JPt3-100 ~ 150; 16 : JPt4 -50 ~ 200;
17: JPt5-40 ~ 60; 18: JPt6 0~ 100; 19: JPt7 0~ 300; 20:JPt8 0 ~500; 21 : K1-200 ~200; 22 : K2 0~ 1200;
23:K30~800; 24: K40~400; 25:J1C)0~800; 26: R0~ 1600; 27: S0~ 1600; 28: B 0~ 1800;
29:E0~800; 30:T-200~300; 31:N O~ 1300;

Note 2
In case that decimal point is second, Analog input scale is integer. For example, the expression of 100.00 is
10000(2710H).
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7.6.11 Analog output group Register address(5020H ~ 503BH)
Table 7-6.29 Analog output group register address Map

Parameter Register | Data | Access | Datarangeor
Description Address | Type Enumerated selection
Hex
# 1 Analog output type 5020 INT R/W | 0:4~20mA; 1. PWM
# 1 Analog output source When typeis 4 ~ 20mA output

0: MV1; 1: MV2; 2: MV 3; 3: MV4; 4: PV1; 5: PV2;
5021 INT R/W 6: SP1; 7: SP2; 8: DV1; 9:DV2;

When type is PWM output

10: PW1; 11: PW2; 12: PW3; 13: PW4

# 1 Analog output source low First decimal point isfixed

5022 INT RIW

range 100.0 -> 1000(03E8H)

# 1 Analog output source high First decimal point isfixed
range 5023 INT RIW 100.0 -> 1000(03E8H)

Not Used 5024 INT

Not Used 5025 INT

Not Used 5026 INT

# 2 Analog output type 5027 INT R/W | 0:4~20mA; 1. PWM

# 2 Analog output source When typeis 4 ~ 20mA output

0: MV1; 1: MV2; 2: MV 3; 3: MV4; 4: PV1; 5: PV2;
5028 INT R/W 6: SP1; 7: SP2; 8: DV1; 9:DV2;

When type is PWM output

10: PW1; 11: PW2; 12: PW3; 13: PW4

# 2 Analog output source low First decimal point isfixed

5029 INT RIW

range 100.0 -> 1000(03E8H)

# 2 Analog output source high First decimal point is fixed

range 502A INT RIW 100.0 -> 1000(03E8H)

Not Used 502B INT

Not Used 502C INT

Not Used 502D INT

# 3 Analog output type 502E R/W | 0: 4 ~20mA fixed. Don't try to write

# 3 Analog output source 0: MV1; 1: MV2; 2: MV3; 3: MV4; 4: PV1; 5: PV2;

S02F INT RIW 6: SP1; 7: SP2; 8: DV1; 9:DV?2;

# 3 Analog output source low First decimal point isfixed

5030 INT R/W

range 100.0 -> 1000(03E8H)

# 3 Analog output source high First decimal point isfixed

range 5031 | INT | RW | 15,4 > 1000(03E8H)

Not Used 5032 INT

Not Used 5033 INT

Not Used 5034 INT

# 4 Analog output type 5035 INT R/W | 0: 4 ~20mA fixed. Don't try to write

# 4 Analog output source 0: MV1; 1: MV2; 2: MV 3; 3: MV4; 4: PV1; 5: PV2;

5036 INT RIW 6: SP1; 7: SP2; 8: DV1; 9:DV2;

# 4 Analog output source low First decimal point isfixed

5037 INT R/W

range 100.0 -> 1000(03E8H)

# 4 Analog output source high First decimal point isfixed
range 5038 | INT | RW | 15,0 > 1000(03E8H)
Not Used 5039 INT

Not Used 503A INT

Not Used 503B INT

Note : #3 and #4 Analog output is option. In only case of option model that include #3 and #4 analog output, it is available.
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7.6.12 Analog PWM group Register address(5040H ~ 504BH)
Table 7-6.30 Analog PWM group register address Map

Parameter Register Data | Access Data range or
Description Address | Type Enumer ated selection
Hex
Not Used 5040 INT
# 1 Analog PWM source 5041 INT R/W 0: MV1; 1: MV2; 2: MV3; 3: MV4
# 1 Analog Cycletime 5042 INT R/W Set Range: 1t0 99
Not Used 5043 INT
# 2 Analog PWM source 5044 INT R/W 0: MV1; 1: MV2; 2: MV3; 3: MV4
#2 Andog Cycletime 5045 INT R/W Set Range: 1t0 99
Not Used 5046 INT
# 3 Analog PWM source 5047 INT R/W 0: MV1; 1: MV2; 2: MV3; 3: MV4
# 3 Andog Cycletime 5048 INT R/W Set Range: 1t0 99
Not Used 5049 INT
# 4 Analog PWM source 504A INT R/W 0: MV1; 1: MV2; 2. MV3; 3: MV4
#4 Anaog Cycletime 504B INT R/W Set Range: 1t0 99

7.6.13 Digital output group Register address(5050H ~ 5057H)
Table 7-6.31 Digital output group register address Map

Parameter Register | Data | Access | Datarange or
Description Address | Type Enumerated selection
Hex
Digital output 1 type 5050 INT R/W Open Callector output
Digital output 1 Output type : 0: Normal; 1. PWM
PWN number 5051 | INT 1 RW | by number : 0: PW1; 1: PW2; 2: PW3; 3: PW4
Digital output 2 type 5052 INT R/W Open Caollector output
Digital output 2 Output type : 0: Normal; 1. PWM
PWN number 5053 INT RW PWM number : 0: PW1; 1: PW2; 2: PW3; 3: PW4
Digital output 13 type 5054 INT R/W Relay output
Digital output 13 Output type : 0: Normal; 1. PWM
PWN number 5055 INT RIW PWM number : 0: PW1; 1: PW2; 2: PW3; 3: PW4
Digital output 14 type 5056 INT R/W Relay output
Digital output 14 Output type : 0: Normal; 1. PWM
PWN number 5057 INT RIW PWM number : 0: PW1; 1: PW2; 2: PW3; 3: PW4
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7.6.14 Mode Event group Register address(4300H ~ 434FH)
The address range of this register is from 4300H to 434FH.
Table 7-6.32 Mode Event group register offset

Parameter OFFSET | Data | Access Data range or
Description Type Enumerated selection

Hex

Mode type 00 INT R/W Mode Value

STOP 0

RUN

READY

END

HOLD

WAIT

1
2
3
TROUBLE 5
6
7
8

TUNE

MAN 10

FIX 1

DOWN 12

upP 13

Assign for channel 01 INT | RW | CH1(0)/ CH2(1)/ BOTH(2)

Condition 02 INT | RW | OR(0)/AND(1)

Registration number 03 INT R/W . . .
(Digital output number) 0to 12, 0: No registration

How to find the Register address according to Mode Event number.

Register Address = 4300H + (Event number — 41) * 04H + OFFSET value from Table 7-6.32
Example 1:

Find the register address of condition parameter of Mode Event #44.

Register Address = 4300H + (44-41) * 04H + 02H = 430EH
Example 2:

Find the register address of registration number of Mode Event #58.

Register Address = 4300H + (58-41) * 04H + 03H = 4347H
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7.6.16 Alarm Event group Register address
The address range for Integer typeis from 4400H to 449FH and for Floating point is from 905CH to 9083H.

Table 7-6.33 Alarm Event group register offset

Parameter Data | Access Data range or
Description OFFSET | Type Enumerated selection
Hex
Not Used 00 INT
Alarm Type 01 INT R/W 0: INNER; 1: Diagnos; 2: FAIL
Alarm Action 02 INT R/W 0: RUN; 1: ALL;
Alarm Assign 03 INT R/W 0: CH1; 1. CH2
Not Used 04 INT
Alarm registration number ) .
(Digita ec?utput number) 05 INT R/W 0to 12, 0: Noregistration
Event type number 06 INT R/W Note 1
Time Delay 07 INT R/W 0 ~ 99 second
OP point or Max Value : -19999.0 ~ 20000.0
Max value or OP Point 00 FP R/W The OP point is -5.0 to 105.0 when event type number is
3510 38.
Min value or Differential 01 FP R/W Differential : 0 ~100.0

Min Value :-19999.0 to 20000.0

NOTE 1

0:

11
13:
15:
17:
21:
23
25:
27.
3L
33
35:
37:

OFF

PV-ABS-LOW for Channel 1(PV Event) 12: PV-ABS-LOW for Channel 2(PV Event)

PV-ABS-HIGH for Channel 1(PV Event) 14: PV-ABS-HIGH for Channel 2(PV Event)
16: PV- DEV-LOW for Channel 2(PV Event)
18: PV-DEV-HIGH for Channel 2(PV Event)

PV-DEV-LOW for Channel 1(PV Event)
PV-DEV-HIGH for Channel 1(PV Event)

SP-ABS-LOW for Channel 1(PV Event)

SP-ABS-HIGH for Channel 1(PV Event)

SP-DEV-OFF for Channel 1(PV Event)
SP-DEV-ON for Channel 1(PV Event)
DV-DEV-OFF for Channel 1(PV Event)
DV-DEV-ON for Channel 1(PV Event)

MV-ABS-LOW for Channel 1(PV Event)

22: SP-ABS-LOW for Channel 2(PV Event)
24: SP-ABS-HIGH for Channel 2(PV Event)
26: SP-DEV-OFF for Channel 2(PV Event)
28: SP-DEV-ON for Channel 2(PV Event)
32: DV-DEV-OFF for Channel 2(PV Event)
34: DV-DEV-ON for Channel 2(PV Event)
36: MV-ABS-LOW for Channel 2(PV Event)
MV-ABS-HIGH for Channel 1 (PV Event) 38: MV-ABS-HIGH for Channel 2(PV Event)
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How to find the Register address according to Alarm Event number.
(1) Integer type data(Alarm Type, Alarm Action, Alarm Assign, Alarm registration number, Event type number, Time Delay)
Register Address = 4400H + (Event number —61) * 08H + OFFSET value from Table 7-6.33
Example 1:
Find the register address of Alarm assign parameter of Alarm Event #62.
Register Address = 4400H + (65-61) * 08H + 03H = 4423H

Example 2:
Find the register address of Event type number parameter of Alarm Event #78
Register Address = 4400H + (78-61) * 08H + 06H = 448EH

(2) Floating Point type data(OP Point/Max and Differential/Min value)

Register Address = 905CH + (Event number — 61) * 2H + OFFSET value from Table 7-6.33
Example 1:
Find the register address of OP Point/Max value parameter of Alarm Event #65
Register Address = 905CH + (65— 61) * 2H + 00H = 9064H
Example 2 :
Find the register address of Differential/Min value parameter of Alarm Event #78
Register Address = 905CH + (78 — 61) * 2H + 01H = 9047H
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7.7 Connection of RS-232C communication
® 9 pinto 9pin

PC IPC5000

< Figure > 7-7.1 RS-232C communication 9 pin Connection

In this 3-wire cable, pin 2 and 3 should be crossed and pin 5 should be directly wired. The length of the
communication line between PC and IPC5000 should be 15m(49.2 ft.) or less.
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® 25 pinto 9 pin
PC IPC5000

TXD

RXD

RS Jo G NG G O

R oS oM

N
Qv O*

< Figure 7-7.2 > RS-232C communication 25 to 9 pin Connection

In this 3-wire cable pin 2 and 3 should be connected directly and pin 5 should be directly wired
to pin 7. The length of the communication line between PC and IPC5000 should be 15m(49.2 ft.)

or less.
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