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Waring

1. Itis forbidden for users to disassemble the temperature module by themselves.
2. Please check if the supply voltage of temperature transmitter meets the power supply voltage requirements in

the manual.

Disclaimer

The contents of this manual have been checked to confirm the consistency of the hardware and software described.
Since errors cannot be completely ruled out, absolute consistency cannot be guaranteed. However, we will regularly
check the data in this manual and make necessary corrections in subsequent versions. Any suggestions for

improvement are welcome.
Microcyber Corporation 2020

Technical data is subject to change.

~ 1 ~
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Company Introduction

Microcyber Corporation,established as a high-tech enterprise by the Shenyang Institute of Automation Chinese
Academy of Sciences, mainly engages in advanced industrial control systems, equipments, instruments and chips
for industrial process automation control solutions in the research, development, production and application.
Microcyber undertakes a number of national scientific and technical key task and “863” project, and has Liaoning

Province networked control systems engineering research center.

Microcyber successfully developed the FF H1 fieldbus protocol stack which is number one to be approved
internationally in China, and the Industrial Ethernet Protocol(HSE) which is number one to be approved in China,
and the domestic first fieldbus instrument which has a function of national-level intrinsically safe explosion--proof
and safety barrier. Also Microcyber participated in the drafting of the domestic first Ethernet-based industrial
automation protocol standards (Ethernet for Plant Automation, EPA). As a result, serial products are composed of
configuration, control software, embedded software, control system, instrument chip to the OEM board, and make
Microcyber be an industrial automation products provider in full range, and also further Microcyber"s leading
position in the field of fieldbus technology.

Microcyber is the member of FieldComm Group(FCG) and Profibus National Organization (PNO) .

Microcyber passes the Authentication of 1ISO 9001 Quality System, and has an outstanding innovative R&D team,
plentiful practical experiences of design of the Automatic engineering, a leading product series, a huge market
network, a strict quality management system and an excellent enterprise culture. All these further a solid

foundation of entrepreneurship and sustainable development for Microcyber.

Carrying the ideals of employees, creating customer value and promoting enterprise development.

~ I ~
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1 Overview

NCS-TT106P intelligent temperature transmitter adopts field bus technology, is a new generation of intelligent
temperature transmitter, is an indispensable field device in process control. The device integrates a wealth of

functional modules, which can achieve both general detection functions and complex control strategies.

NCS-TT106P adopts digital technology and can be applied to a variety of thermal resistance and thermocouple

sensors. It has a wide measuring range and a simple interface between the field and the control room.

NCS-TT106P intelligent temperature transmitter supports Profibus PA protocol, which can be widely used in

petroleum, chemical, electric power, metallurgy and other industries.
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2 Temperature transmitter installation

2.1 Dimensions

NCS-TT106P-R1

Figure $EiR!ICIEPREIEHERIIIIF. .1 Dimension of Temperature Transmitter (Unit: mm)

2.2 Installation

Fix the temperature transmitter into the temperature housing or guide rail by positioning the two screws through

the positioning hole.



http://www.microcyber.cn/en

/M MICROCYBER

.2 Installation

'r?'o

Figure $EIRIHH R RA R

—r
/ N\
/7 N\

/s / \\

\

—

ItemA -




/A\ M | C R O CYB E R http://www.microcyber.cn/en

2.3 Wiring

Connect the bus and
Provide bus power

2-wire 3-wire 4-wire

TC,mV  RTD Q RTD RTD Q

- ——F—®— —0— —@

—eo——f—e——1—o— 19

Connect the bus and

Provide bus power 3 wire Awire

RTD Q RTD Q
e

—_— ——e— —(—@

o ——\|—e— 1—— —|—e

000 O

G-+--tbwoo

NCS-TT106P-R1
Figure $EIRIHRRBIREHRMIILF. 3 Wiring

The power supply of NCS-TT106P temperature transmitter and bus signal share a pair of cables, called bus cable. It
is recommended to use the fieldbus dedicated cable recommended by IEC61158-2. The signal cable and bus cable
should not share the conduit or open channel with the power cables of other equipment, and should be far away

from high-power equipment. The shielded wires at both ends of the bus are grounded by single-ended grounding.
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3 Profibus PA Protocol Temperature Transmitter Configuration

3.1 Topology Connection

A PROFIBUS PA supports multiple network topology wiring methods, as shown in Figure 45i%I3CRY A T8 EFE
HHILF. 4 Figure HiRICREFEAE B ERERBICEE. .5 shows the bus connection of the FOUNDATION

FIELDBUS transmitter. Both ends of the bus need to be connected with terminal matching resistors to ensure signal

quality. The maximum length of the bus is 1900 meters, and it can be extended to 10 kilometers by using repeaters.

Control master station Parameterized confi_guration tool

PROFIBUS DP bus

Linker/Coupler

Junction box
PROFIBUS PA bus

l

NCS-TT106F

NCS-TTI06F NCS-TTI06F NCS-TT106F NCS-TT106F

a

Point to Point Bus with branch Daisy chain Tree type

Figure $EIRICIHIZBIREFENAILF . 4 PROFIBUS PA network topology

Max 1900m

—
.

NCS-TT106F
>

PA bus l PA bus

[ / L L & 1
Terminator 4 4 Terminator
| ° |

Fieldbus ‘ 'rr 106F
power supply

Master
device
Figure RN AP EEIEEHERAIILZF. .5 PROFIBUS PA bus connection
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3.2 Function block

PA temperature transmitter implements the PA standard function block, see the table below. For the configuration

method of the function block, please refer to the PROFIBUS PA protocol related documents.

Name Description

Physical function block (PB). Describes the unique hardware information and identification
Physical Block and diagnostic information of the device, including device tag number, software version,
hardware version, installation date, etc.

Transducer block 1 (TB 1). It mainly completes the calibration and linearization of input and
Transducer Block 1 output data, and provides the processed data to the Al function block through the internal
channel.

Transducer block 2 (TB 2). Expand the function of transducer block 1, mainly to complete the

Transducer Block 2 . . ) .
user secondary calibration and user-defined sensor type functions.

Analog Input function block 1 (Al 1). Obtain the analog process value from the transducer
Analog Input Block 1 block through the internal channel, process it, and provide the appropriate measured value
to the master device through bus communication.

Analog Input function block 2 (Al 2). Obtain the ambient temperature value from the
Analog Input Block 2 transducer block through the internal channel and process it, and provide the appropriate
measured value to the master device through bus communication.

3.3 Function configuration

The parameter configuration of the PA intelligent temperature transmitter follows the PROFIUBS PA profile 3.02
version. You can use Siemens' equipment management software Simatic PDM to read and write the function block
parameters of the temperature transmitter, or you can use Siemens' STEP7 configuration software to configure the

temperature transmitter.

3.3.1 Configuration environment

1) PC, the operating system is Windows 2000 or Windows XP;

2) Siemens STEP7 configuration software, Siemens PDM equipment management software;
3) DP/PA coupler or linker;

4) Type 1 master station such as PLC, Type 2 master station such as CP5611 card;

5) PAterminal matcher;

6) Standard temperature source.

3.3.2 Introduction to temperature transducer block parameters

Transducer block separates functional blocks from physical proprietary I/O devices such as sensors and actuators. It
depends on the implementation of the device manufacturer to access or control 1/0 devices. By accessing 1/0
devices, the transducer block can obtain input data or set output data. Generally, the transducer block has functions
such as linearization, characterization, temperature compensation, control and data exchange. The structure of the

transducer block is shown in Figure 3.3.
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Transducer Block | FB(’s)

RJ_TYPE A
0
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I > |
External PT100: 2 Wire 3

I R.J. > I

I
I RJ_TEMP |
| R.J. Comp. I
I |

Arithmetic
l Input LIN Linearization l
| BAS1 —— |
I Input 1 >} >|| LIN I| > : >

I I I——I—> PRIMARY_VALUE
| |
| |
! , , !
I Lo TTT T I
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Figure 3.3 Transducer block structure

The parameters of the transducer block are shown in the following table:

Parameter

Name in EDD

Function description

INPUT_FAULT_GEN

Input Malfunction

Input failure: error diagnosis object containing all values.
0: The device is normal

Bit 0: RJ error

Bit 1: Hardware error

Bit 2-4: Reserved

Bit 5: Manufacturer specified

Bit 6: Communication error

Bit 7: Manufacturer specified

INPUT_FAULT 1

Channel 1 fault

Input failure: SV_1 related error diagnosis object.

0: Input is normal

Bit 0: Above the upper limit range

Bit 1: Below the lower limit range

Bit 2: Open circuit

Bit 3: Short circuit

Bit 4: Below the lower limit of cold junction temperature
Bit 5: Above the upper limit of cold junction temperature
Bit 6: AD error

Bit 7: Reserved

Channel 1 process variable deviation value.

BIAS_1 Offset The unit is specified by PRIMARY_VALUE_UNIT.
0: mV range 1 =>mV 100
INPUT_RANGE Input Range and Mode 128: Q range 1 => Ohm 500
129: Q range 2 => Ohm 4000
LIN_TYPE Characterization Type Linearization type.

SENSOR_WIRE_CHECK_1

Sensor wire check_1

Enable open circuit detection or short circuit detection.
The encoding is as follows:

0: Both open circuit detection and short circuit detection
are enabled;

1: Open circuit detection is enabled, short circuit
detection is prohibited;

2: Open circuit detection prohibited, short circuit
detection enabled

3: Both open circuit detection and short circuit detection
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Parameter

Name in EDD

Function description

are prohibited.

PRIMARY_VALUE

Measured Value

Temperature transmitter measurement value and status.
The unit is specified by PRIMARY_VALUE_UNIT.

PRIMARY_VALUE_UNIT

Unit

Engineering unit code of temperature transmitter
measurement value.

UPPER_SENSOR_LIMIT

Upper Value Max

Physical upper limit of the sensor.

LOWER_SENSOR_LIMIT

Lower Value Max

Physical lower limit of the sensor.

SECONDARY_VALUE_1(SV_1)

Channel 1

Process value and status from channel 1 corrected by
BIAS_1. The unit is specified by PRIMARY_VALUE_UNIT.

Additional parameters of therm

ocouple are shown in the table

below:

Parameter

Name in EDD

Function description

EXTERNAL_RJ_VALUE

Ext. Reference Junction
Temperature

External reference point temperature. Can be entered
manually by the user.

The unit is specified by PRIMARY_VALUE_UNIT. If the unit
of PRIMARY_VALUE_UNIT is not a temperature unit (for
example: mV), the unit is set to °C.

Reference point temperature.
The unit is specified by PRIMARY_VALUE_UNIT. If the unit

RI_TEMP Reference Junction Temperature of PRIMARY_VALUE_UNIT is not a temperature unit (for
example: mV), the unit is set to °C.
Set the reference point type. The encoding is as follows:
0: No reference, no compensation;
1: Internal, the reference point temperature of the
equipment self-test;

RJ_TYPE Reference Junction 2: External, the reference point temperature from the

outside;

3: The reference point temperature measured by an
external PT100;

1is selected by default.

The additional parameters of th

ermal resistance are shown in the table below:

Parameter

Name in EDD

Function description

SENSOR_CONNECTION

Connection Type

Can choose 2, 3, 4-wire to connect with the sensor.

0: 2-wire ; 1: 3-wire; 2: 4-wire.

The manufacturer-defined parameters are shown in the table below:

Parameter

Name in EDD

Function description

SENSOR_VALUE_1

Channel 1 Sensor Value

Sensor 1 raw data value.

CAL_POINT_HI

Upper Calibration Point

The highest point calibration value. The unit is specified by
CAL_UNIT.

CAL_POINT_LO

Lower Calibration Point

The lowest point calibration value. The unit is specified by

CAL_UNIT.
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Parameter Name in EDD Function description
The minimum step size allowed during calibration. The
minimum step length ensures the smooth progress of the
CAL_MIN_SPAN Calibration Span Min calibration process, so that the distance between the
highest and lowest points of the calibration is not too
close, and the unit is specified by CAL_UNIT.
Calibration unit. Currently only three units of Celsius, Ohm
CAL_UNIT Calibration Unit .
- and Millivolt are supported.
Zero point compensation. It is used for zero point
COMPENSATION Compensation compensation of 2-wire and PT100 cold junction
compensation of thermocouple.
Used to calibrate the sensor connected to the
RO_ADJUST RO Adjust )
temperature transmitter.
CUSTOM_TC_NAME Name Used to store the name of the user-defined TC type.

CUSTOM_TC_POLY_COUNT

Number of Polynomials

Number of user-defined TC type Polynomials: 1~ 5

CUSTOM_TC_MIN_IN

Lower x-Value

The minimum input value of user-defined TC type (x).

CUSTOM_TC_MIN_OUT

Lower y-Value

The minimum output value of user-defined TC type (y).

CUSTOM_TC_MAX_OUT

Upper y-Value

The maximum output value of user-defined TC type (y).

CUSTOM_TC_POLY1

Upper x-Value
Oth Order: constant a
1th Order: b
2th Order: c
3th Order: d
4th Order: e

The first group of user-defined TC type polynomial
coefficients consists of 6 data:
The upper limit of the first segment is x° coefficient a,x!

coefficient b,x2 coefficient c,x3 coefficient d,x* coefficient e.

CUSTOM_TC_POLY2

Upper x-Value
Oth Order: constant a
1th Order: b
2th Order: c
3th Order: d
4th Order: e

The second group of user-defined TC type polynomial
coefficients consists of 6 data:
The second upper limit,,x° coefficient a,x! coefficient b,x2

coefficient c,x3 coefficient d,x* coefficient e.

CUSTOM_TC_POLY3

Upper x-Value
Oth Order: constant a
1th Order: b
2th Order: c
3th Order: d
4th Order: e

The third group of user-defined TC type polynomial
coefficients consists of 6 data:
The third upper limit, x° coefficient a,x! coefficient b,x2

coefficient c,x3 coefficient d,x* coefficient e.
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Parameter

Name in EDD

Function description

CUSTOM_TC_POLY4

Upper x-Value
Oth Order: constant a
1th Order: b
2th Order: c
3th Order: d
4th Order: e

The fourth group of user-defined TC type polynomial
coefficients consists of 6 data:
The upper limit of the fourth paragraph, x° coefficient a,x!

coefficient b,x2 coefficient c,x3 coefficient d,x* coefficient e.

CUSTOM_TC_POLY5

Upper x-Value
Oth Order: constant a
1th Order: b
2th Order: c
3th Order: d
4th Order: e

The fifth group of user-defined TC type polynomial
coefficients consists of 6 data:
The upper limit of the fifth paragraph, x° coefficient a,x!

coefficient b,x2 coefficient c,x3 coefficient d,x* coefficient e.

Oth Order: constant a

User-defined TC type cold junction temperature

1th Order: b polynomial coefficient, a total of 4 data components:
CUSTOM_TC_RJ_POLY
2th Order: c x0 coefficient a,x! coefficient b,x2 coefficient c,x3 coefficient
3th Order: d d.
CUSTOM_RTD_NAME Name Used to store the name of the user-defined RTD type.

CUSTUM_RTD_POLY_COUNT

Number of Polynomials

Number of user-defined RTD polynomials: 1~5

CUSTOM_RTD_MIN_IN

Lower x-Value

The minimum input value of user-defined RTD type (x).

CUSTOM_RTD_MIN_OUT

Lower y-Value

The minimum output value of user-defined RTD type (y).

CUSTOM_RTD_MAX_OUT

Upper y-Value

The maximum output value of user-defined RTD type (y).

CUSTOM_RTD_POLY1

Upper x-Value
Oth Order: constant a
1th Order: b
2th Order: c
3th Order: d
4th Order: e

The first group of user-defined RTD type polynomial
coefficients consists of 6 data:
The upper limit of the first paragraph, x! coefficient b,x2

coefficient c,x3 coefficient d,x* coefficient e.

CUSTOM_RTD_POLY2

Upper x-Value
Oth Order: constant a
1th Order: b
2th Order: c
3th Order: d
4th Order: e

The second group of user-defined RTD type polynomial
coefficients consists of 6 data:
The upper limit of the second paragraph,x! coefficient b,x2

coefficient c,x3 coefficient d,x* coefficient e.

CUSTOM_RTD_POLY3

Upper x-Value
Oth Order: constant a

1th Order: b

The third group of user-defined RTD type polynomial
coefficients consists of 6 data:

The upper limit of the third paragraph,x! coefficient b,x2

~ 10 ~
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Parameter Name in EDD Function description
2th Order: c coefficient c,x3 coefficient d,x* coefficient e.
3th Order: d
4th Order: e
Upper x-Value
Oth Order: constant a The fourth group of user-defined RTD type polynomial
1th Order: b coefficients consists of 6 data:
CUSTOM_RTD_POLY4
2th Order: ¢ The upper limit of the fourth paragraph, x! coefficient b,x2
3th Order: d coefficient c,x3 coefficient d,x* coefficient e.
4th Order: e
Upper x-Value
Oth Order: constant a The fifth group of user-defined RTD type polynomial
1th Order: b coefficients consists of 6 data:
CUSTOM_RTD_POLY5
2th Order: ¢ The upper limit of the fifth paragraph, x! coefficient b,x2
3th Order: d coefficient c,x3 coefficient d,x* coefficient e.
4th Order: e
TAB_ENTRY TAB Entry The index of the current selection in the calibration table.
X The value of the currently selected item in the calibration
TAB_X_Y_VALUE
Y table (x, y)
TAB_MIN_NUMBER Min Number The minimum number of points in the calibration table.
TAB_MAX_NUMBER Max Number The maximum number of points in the calibration table.
TAB_OP_CODE OP code The operation method of calibration table.
TAB_STATUS Status The operation status of calibration table.
TAB_ACTUAL_NUMBER Tab actual number The actual number of points in the calibration table.

3.3.3 PROFIBUS cyclic data communication configuration
The cyclic data communication of PROFIBUS DP refers to the type 1 master station and the slave station to exchange

input and output data in a master-slave polling manner, and the communication method is a connectionless. In each
cycle, the Type 1 master station actively sends a data exchange request, and the slave station passively responds to
the request of the master station. Cyclic data communication is mainly used in the configuration of slave station and
PLC master station equipment. Through cyclic data communication, the master station PLC obtains the input data

of the slave station or outputs the output data to the slave station in real time.

The cyclic data communication configuration of the PA type intelligent temperature transmitter is basically the same

as that of the PROFIBUS DP slave, but a coupler or linker is required between the PA bus and the DP bus.

~ 11 ~
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The cyclic data of the PA type intelligent temperature transmitter comes from the output parameters of the Al

function block in the device, and each Al function block output parameter has 5 bytes.

The output of Al function block 1 includes 4 bytes of floating point data of measured temperature value and 1 byte

of status data.

The output of Al function block 2 includes 4 bytes of floating point data of ambient temperature value and 1 byte

of status data.

For cyclic communication, the temperature transmitter supports two types of Al function block identifiers, namely

short Al identifier 0x94 and long Al identifier 0x42, 0x84, 0x08, 0x05. Null identifiers are also supported. The PA type

intelligent temperature transmitter has two slots, and each slot can choose three identifiers.

You can use Siemens STEP7 to configure PROFIBUS PA for cyclic data communication.

The following gives an example of using Siemens STEP7 to configure a PA temperature transmitter.

Open SIMATIC Manager, follow the prompts to select the PLC master station and create a new project, as shown in

Figure 3.4.

QSIMATIC Manager - [TT106 {Component view) -- C:\Program Files'Siemens'\Step7's7proj\Tt106] 10 x|
@ File Edit Insert PLC View Options Window Help = |ﬁ’ |5|
D (82 & | % B salle 2| %% 5 & & [[<Nofien % %e BEMN
= TT106 : IZF‘U 412-2DP
= SIMATIC 400(1)
=-[§ crPus12-2DP
=-{z7) 57 Program(1)
ol glourlfes Double click to configure
{c Blocks the hardware
Press F1 to get Help. [ |CPS711{PROFIBUS) 4

Figure 3.4 Select PLC master station and create a new project
Double-click Hardware to check the HW Config software hardware configuration. Select Install GSD in the Option

menu to install the GSD file of the PA temperature transmitter, as shown in Figure 3.5.

~ 12
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x|

Install GSD Files: [from the directory hd|

|C:'\Documents and Settings\Administrator\DesktophTT106I\GSDAGSD_up_to 93 75 _kBaud Browse ... I

Release | Yersion

NCS-TT106 (NCS-TT106 P**): Temperature transmitter for Temperature, PROFIBUS PA Profile 3.02 with 2 function
block: Analog input

Install | Show Log Select All Deselect All

|

Figure 3.5 Install GSD file
After the GSD file is successfully installed, the PA device just installed will be listed in the Temperature series of

Microcyber Control in the PROFIBUS-PA category in the device list on the right side of the HW Config software. Use

the mouse to select it and drag it to the PROFIBS DP bus, as shown in Figure 3.6.

[&Hw Config - [SIMATIC 400(1) (Configuration) - TT106] =101 x|
li"] Station Edit Insert PLC View Options Window Help -18] x|
|D0z89 & &) e ddalmo %8 e
= Bix|
i (O ER2 ) -
PS 405 204 fnd | atfay
Profile: I Standard ;'
4 CPU 412-2 DP PROFIBUS(1): DP mas! Y FROFIEUS DP Al
X2 DP — =32 PROFIBUS-PA
X7 MPIDP {1 Actuators
5 ~| {1 Converter
(] Discrete Input
{1 Discrete Dutput
(] Electiical Distribution
{1 Indicator
After the GSD file is installed, the PA meter will be g 2;':2‘2"0
displayed in the PROFIBS-PA directory @] ABB
{1 Endress+Hauser b
= Microcyber
<« | L4 N {1 Pressure
{1 Temperature
4m|= | (50) NCSTT108 =@ NCS-TT108
@ Universal module
Slot DPID ... | Order Number / Designation | Address | O Address | Comment I [ Notin cyclic data transfer
1 148 [Analog Input [&l)short 512..516 [ Analog Input [&l)short
2 148 [Analog Input [&l)short |51 7..521 Analog Input [&l)long LI
Standard Al L
Press F1 to get Help. [ |z

Figure 3.6 Drag the PA device to the PROFIBUS DP bus
Select Download in the PLC menu to download the configuration information to the PLC master station. This

~ 13 ~
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completes the cyclic data communication configuration between the PA instrument and the master station, as

shown in Figure 3.7.

[4Hw Config - [SIMATIC 400(1) (Configuration) -- TT106] =] B2}
g station Edit Insert | pLC View Options Window Help =18 x|
DS 3-8 Byl
: _  Upload...
4 olx|
liieIuR2 Download Module Identification. .. ) -
1 Ps 40! Upload Module Identification to PG, .. Eind: I “:!l“!l-
Faulty Modules, ., Profile: IStandard 3
4 CPU . Module Information. .. Ctrl+D PROFIBUS(1): DP mas! WY PROFIBUS DP A
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(2] Discrete Input

(L Discrete Dutput

(1 Electrical Distribution
(1 Indicator

({1 Endress+Hauser
=+ Microcyber
(1 Pressure
=+ Temperature
=g NCS-TT106
[@ Universal module

Slot DFID Order Number / Designation | Address | O Address | Comment ] [d Notin cyclic data transfer
1 148 Analog Input (Al)short 512..516 [§ 4nalog Input (&l)short
2 148 Analog Input [&l)short [517..521 Analog Input (&l)long

Standard &l

Loads the current station into the load memory of the current module. [

Figure 3.7 Download configuration information to PLC

3.3.4 PROFIBUS acyclic data communication configuration

The acyclic data communication of PROFIBUS DP refers to the connection-oriented data communication carried out
between the 2 types of master stations and slave stations. This data communication is carried out in the acyclic
period of the bus without affecting the cyclic data communication. The acyclic data is mainly the parameters of PA
function blocks and the identification and diagnosis information of the device. Acyclic data communication is mainly

used in the management, diagnosis, identification, adjustment and maintenance of PA device.

The acyclic data communication configuration of PA instrument can be carried out through Siemens' equipment

management software SIMATIC PDM.

The following gives an example of using SIMATIC PDM to carry out acyclic communication configuration on the PA

type intelligent temperature transmitter.

Open the Manage Device catalog software attached to SIMATIC PDM, select the EDD file of TT306P and import it,

as shown in Figure 3.8.
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k- SIMATIC PDM Manage Device Catalog x|

Source: IC: \Documents and Settings\administrator\Desktop\TT106 DD Browse... I oK |

Device type: Abort
8- [ Microcyber

8- [¢] PROFIBUS PA Help I
8 Sensors
= Temperature
‘ NCS-TT106

Sort... I

Select all I
Deselect all I

Information on the Device type:

Attribute | Value -
Name NCS-TT106 -
Description NCS Temperature Transmitter TT106 %03.00 (Profile 3.02)

Manufacturer Microcyber

Communication PROFIBUS P&

Catalogposition Sensors - Temperature

OrderNumber NCS-TT106 P 5
4 I I »

Figure 3.8 Select device type
Open the LifeList software attached to SIMATIC PDM, select Start under the Scan menu to scan the DP bus, as shown

in Figure 3.9.

Y=X4+5 - SINATIC PDN LifeList = 3
File Device | Scan ¥iew Help
D D”' ﬂ Options. ..

naaress 1726 A - o< | Device type Manufact.. | Softwar... | Device famiy | GSD fie [ Information

Jragnostics

Start scan 0% |—° (7] Y/

Figure 3.9 Start LifeList
After scanning the bus, the slave devices on the DP bus will be listed, and the manufacturer ID number and some

diagnostic information of the device will be displayed at the same time, as shown in Figure 3.10.

U= X452 - SINATIC PDE LifeList =
File Device Scan V¥iew Help
D||E| 22m o &)W
Address / TAG AI Device status | Device type I Manufact... I Softwar... I Device family| GSD file | Information I
ERC-M PROFIBUS IF {Addr 0...... 2018/11/16 13. ..
2 o 20142100, - PG/EC - - - - -
98 7 % Slave is not re... NCS_TT106 ID = 0016CH 03.00 PA: V3.02 MCYBOFD... 1 PBE - 1 TE...
Scan-pass closed 100 % c c ¥/
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Figure 3.10 Scan DP bus to list PA devices

After selecting the device type, click OK, so that the acyclic data communication is configured. Through the upload
and download functions of the PDM software, the parameter reading and writing of the PA instrument can be

completed, as shown in Figure 3.11.

7 SINATIC PDE - _#4_ [Temporary projectl] =] E3
File Device View Options Help
B 8| dil| @ o =] 2
- A Networks Parameter Value Unit Status ;l
2, 20141210-0951  [Brodyct designation NCS_TT106 Initial value
=4~ PROFIBUS DP
& # » » SetBlock Tag
-7 Physical Tag _# Changed
Transducer 1 Tag Initial value
Analog Input Tag Initial value
» » Descriptor, Message and Date
Descriptor Initial value
Message Initial value
Installation Date 2008-01-01 Initial value
» » Serial Numbers
Device Serial Num 0 Initial value
» » Device Revisions
Static Revision No. 0 Initial value
Software Revision 2.00 Initial value
Hardware Revision 11 Initial value
Profile PROFIBUS PA, Compact Class B Initial value
Profile Revision 3.02 Initial value
DD Reference 0 Initial value
DD Revision 0 Initial value
» » Certificates and Approvals
Device Certification See plate Initial value
» Transducer Block 1
Static Revision No. 0 Initial value
Characterization Type Pt100 (IEC) Initial value
Unit °C Initial value
Connection Type 3 wires Initial value
Offset 0.00 °C Initial value |

Update. .. closed

[Specialist

[Fo connection I_W 7

Figure 3.11 Use PDM software for device management

Note: When using PDM software for parameter configuration, due to the unit association between some

parameters, you need to modify the unit configuration before modifying the parameter value configuration, so

as not to affect the correct configuration of the parameters.

3.3.5 Configure the function

The PA type intelligent temperature transmitter implements PA standard function blocks. Through the PDM software,

after configuration, select Device -> Configuration to operate the transducer block or Al function block parameters.

D

You can set the sensor type, such as PT100, CU50, etc., by modifying the Characterization Type and Input Range and

Sensor type configuration

Mode parameters of the transducer block. When the Characterization Type parameter is Linear, the Input Range
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and Mode parameters are valid.

(2) Two-wire zero calibration configuration

In the two-wire system measurement, the two-wire system zero point calibration can be performed. First give the
channel zero value, that is, short-circuit the end of the cable connected to the sensor. Then open the PDM software,
after configuration, select Device -> Configuration -> Transducer Block 1, and set the two-wire calibration function
in the Set 2-Wire Compensation box in Advanced Settings.

Click the Write button, when the Finished dialog box appears, it indicates that the two-wire system zero calibration
is successful;

Click the Reset button. When the Finished dialog box appears, it indicates that the two-wire system zero calibration

is successfully reset.

(3) Enable cold junction temperature compensation
When using a thermocouple as a sensor, the transducer block Reference Junction Temperature parameter
represents the cold junction temperature value, and the Primary Value represents the temperature value of the
measuring junction relative to the cold junction. If the Primary Value is required to output a measurement value
relative to O degrees (ie, the cold junction temperature is 0 degrees), it can be achieved by setting the Reference
Junction parameter.
When the Reference Junction parameter is set to Internal measured reference junction, the cold junction

temperature is the internal collected value of NCS-TT106P;

When the Reference Junction parameter is set to External Fixed Value, the cold junction temperature is the Ext
Reference Junction Temperature value;
When the Reference Junction parameter is set to External PT100: 2 Wire, the cold junction temperature is the

collected value of the NCS-TT106P external two-wire PT100.

By default, the cold junction temperature compensation Reference Junction parameter is set to Internal measured

reference junction.

(4) External PT100: 2-Wire zero point calibration configuration
When using a thermocouple as a sensor, when the External PT100: 2-wire cold junction compensation method is
selected, the two-wire zero point calibration of the external PT100 cold junction compensation method can be
performed. First, set the zero point value of the external PT100 channel, that is, short the cable end connected to
the external PT100. Then open the PDM software, after configuration, select Device -> Configuration -> Transducer
Block 1, and set the External PT100: 2-wire cold junction compensation method 2-wire calibration function in the

Select Reference Junction Type box in Basic Settings.
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Click the Write button, when the Finished dialog box appears, it indicates that the two-wire zero point calibration of

the external PT100 cold junction compensation method is successful;

Click the Reset button, when the Finished dialog box appears, it indicates that the two-wire zero point calibration

data of the external PT100 cold junction compensation method has been successfully cleared.

(5) Custom TC sensor type

When the Characterization Type selects Custom defined TC, multiple sets of custom linear polynomials will appear.

Fill in the appropriate polynomial coefficients and ranges to complete a custom TC type. For example:

CUSTOM_TC_NAME Custom TC Example
CUSTOM_TC_POLY_COUNT 5
CUSTOM_TC_MIN_IN -6500.0
CUSTOM_TC_MIN_OUT -100.0
CUSTOM_TC_MAX_OUT 1200.0
Example of custom TC sensor polynomial coefficients
max.input | 4th degree | 3th degree | 2th degree | 1st degree | Odegree
limit in pV | coefficient | coefficient | coefficient | coefficient | coefficient
CUSTOM_TC_POLY_X for for for for for for
POLY_X POLY_X POLY_X POLY_X POLY_X POLY_X
CUSTOM_TC_POLY_1 -3200.0 -3.84E-13 -5.65E-9 -3.36E-5 -6.10E-2 -8.44E1
CUSTOM_TC_POLY_2 3500.0 -8.13E-15 7.29E-11 -4.18E-7 2.53E-2 -1.08E-2
CUSTOM_TC_POLY_3 10000.0 -1.35E-15 1.50E-11 1.41E-7 2.26E-2 4.18
CUSTOM_TC_POLY_4 30000.0 3.49E-18 2.19E-12 -1.53E-7 2.68E-2 -9.26
CUSTOM_TC_POLY_5 70000.0 6.27E-17 -8.76E-12 5.34E-7 8.69E-3 1.65E2
3th degree 2th degree 1st degree 0 degree
coefficient coefficient coefficient coefficient
CUSTOM_TC_RJ_POLY -1.11E-4 2.65E-2 3.94E1 3.94E-1

For example, if the input voltage at the TC terminal of the temperature transmitter is 50001V and the cold junction

temperature is 25°C, the voltage value corresponding to the cold junction temperature can be calculated according

to the formula:

Uri=3.94 * 101 +3.94 * 10* * 25+ 2.65 * 102 * 252-1.11 * 10 * 253 = 1000 pV

Add this voltage to the input terminal of TC (5000+1000) and then calculate the corresponding temperature value

according to the calculation formula:

4.18+2.26 * 10-2 * 6000 + 1.41 * 10-7 * 60002 + 1.50 * 10-11 * 60003 - 1.35 * 10-15 * 60004 = 146.3 °C
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(6)  Custom RTD sensor type
When the Characterization Type selects Custom defined RTD, multiple sets of custom linear polynomials will appear.
Fill in the appropriate polynomial coefficients and ranges to complete a custom TC type. You can refer to the custom

TC method for setting.

(7) Multi-point linearization calibration
Taking into account the accuracy and error of the sensor, our temperature transmitter also provides a multi-point

linearization calibration function. Provides 2-16 calibration points, which can be selected at will.

When selecting Calibration->User Calibration Table, a dialog box will pop up, and the user can add the data of
multiple calibration points as required. This dialog box provides three functions: read table, write table and reset
table. When writing the table, you must first enter the number of calibration points to be written, and select the

number of calibration points in this way.

userCaibraton T - ncs 106 (onine) SRS x
Table |
x1: [0 | v [o |  Readtanie |
X2 [6 | v2 [6 | vrite Table |
X3 |12 | Y3: |12 | |fReset Tabie |
xa: [18 | va: |18 |
xs: (24 | va: |24 |
Xe: (30 | ve: [30 |
X7: |35 | 7! |36 |
X8: |42 | va: |42 |
Xo: |4a | g |48 |
X10: 54 | v1o |54 |
X11: B0 | v11:[60 |
X12: 66 | viz:[66 |
X13: (72 | v13:|72 |
X14:(78 | via:[7e |
X15: (84 | v15:[84 |
X18: 90 | vig:[20 |
Cose | Messages | Help |

Figure 3.12 User multi-point calibration
(8) Two-point linearization calibration

The temperature transmitter has been rigorously calibrated before leaving the factory. Generally, the user does not

need to calibrate it again. The user uses Lower Calibration Point, Upper Calibration Point and Calibration Unit
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parameters to achieve two-point linearization calibration.

The steps are as follows:

1) Openthe PDM software, after the configuration is complete, select Device -> Calibration -> Lower / Upper
to call up the temperature calibration page.

2) Determine the sensor type and set the Characterization Type and Input Range and Mode parameters. Set
the Calibration Unit parameter according to the sensor type. Currently, only three units of Celsius, Ohm
and Millivolt are supported. Write parameters.

3) Provide the standard data of the channel to be calibrated through the standard source. After the input is
stable, write the calibration data into the Upper Calibration Point or Lower Calibration Point parameters
according to whether the operation is the upper or lower calibration. If no write error is prompted, it
means calibration success. Note that the written calibration data and the actual input channel data
cannot have a large deviation, otherwise the calibration will fail.

Note: When using Device -> Master Reset, the CPU of the instrument will be reset and the communication will be

temporarily interrupted. This is a normal phenomenon, just reconnect.

3.3.6 Modify the main parameters of the device through GSD file

In the STEP7 hardware configuration interface, there are two ways to modify parameters:
1) Right-click the device, select properties, and configure the main parameters of the conversion block;
2) Right-click the Al in the Slot and select properties to configure the main parameters of the Al function
block;
Note:
Call up the interface as shown in Figure 3.13 according to method 1, and modify the Parameterization parameter to
DPV0+DPV1, and then the rest of the parameter modification will be effective. If you select DPV1 only, the

modification of these two parts is invalid.
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@;:HW Config - [SIMATIC 300(1) (Configuration) -- TT106_¥2PA] E -0l x|
E“] Station Edit Inset PLC “iew Options “Window Help - IE’ Iél
D2%B 5 & be  ddallho %
. Blx|
= (0)UR ) =
PS30726 & PROFIBUS(1): DP master system (1) End | il
2 CPU 315-2 DP
X2 P Properties - DP slave x|
i L General Parameter Assignment I
5
5 Parameters Value
= _ﬂ (=423 Station parameters
[Z] DP Interrupt Mode DFYO
) General DP parameters
Device-specific parameters
=] Status format condensed
Parameterization DPVO + DPV1 j
Measurement Type [PV =) DPY1 onl
FY unit
Characterization Type Linear
Input Range and Mode 100 my
4 I l Connection Type 2 wires
Reference Junction No reference
=] Fix. RJ Value (x100) 0
ﬂ:’ (7) NCS-TT106 L[Z] Sensor wire Check Wire break and short-circuit
Slot DP 1D .. | Order Number / Designation 4] Hex parameter assignment
1 148 Analog Input (&l)short
Concel | Hebo |
Press F1 to get Help.

Figure 3.13 Modify device parameters
In the device parameter section, the parameters can be modified as shown in the table below, note that some

parameters have magnifications:

Parameter Name in GSD
PRIMARY_VALUE_UNIT PV unit
LIN_TYPE Characterization Type
INPUT_RANGE Input Range and Mode
SENSOR_CONNECTION Connection Type
RJ_TYPE Reference Junction
EXTERNAL_RJ_VALUE Fix. RJ Value (x100)
SENSOR_WIRE_CHECK_1 Sensor Wire Check

Among them, PV unit and Input Range and Mode must match correctly, otherwise, the device will report a

parameterization error, causing the device to fail to enter the data exchange mode.

The correct matching method is as follows:

When Characterization Type is Linear, the parameters Input Range and Mode are valid;

When the parameter Input Range and Mode is 100 mV, the PV unit should be mV;

When the parameter Input Range and Mode is 0-500 Ohm or 0-4000 Ohm, the PV unit should be Ohm;

When the parameter Input Range and Mode is other configurable sensor types (thermal resistance, thermocouple),

PV unit can be 4 temperature units (degC, degF, K, degR).
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[IH¥ Config - [SINATIC 300(1) (Configuration) —— TT106_V2P]
m Station Edit Insert PLC V¥iew Options Window Help = Iﬁ'lll
D28 g belddaHD % e
-~
1= e
1 ; PS 30T 2A  a ~ | Eind: | il
PROFIBUS (1): DP master system (1)
2 CPU 315-2 DF _] P;rofil Im
2 oe
& T PROFIBUS DP
4 b = (7) §es-T %% PROFIBUS-PA
5 - 48 PROFINET I0
6 SIMATIC 300
7 || SIMATIC 400
Properties — DP ID m C Based Contro:
C Station
Address / ID Parameter Assignment |
<| Parameters | Value -
[E43 Station parameters
!I:I (R RCSeITy ﬁy:?[g] Scale START input (PVEuD x10) 0
3. | i P ID ... I-[£] Scale END input (PVEul00 x10) 1000
%l"g, Scale START output (OUTEwD x10) 1}
|-[£] Scale END output (OUTEu100 x10) 1000
[Z] Unit degC
_Eé] Damping (PYTIME) no
MEV, Failure strategy (FSAFE_TYFE) Use calculated walue + BAD
|-[£] Failsafe value (FSAFE_VALUE x10) | 20000
(%] Upper lim. alarm (HI_HI_LIM x10) |20000
[£] Upper lim. warning (HI_LIM x10) 20000
-[£] Lower lim. warning (LO_LIM x10) -20000
L[Z] Lower lim. alarm (LO_LO_LIM x10) |-20000 -
E}J.‘_j}{ex parameter assignment
[Z] User_Prm_Data @ to T) 00, 00, 03, E8, 00, 00, 03, E5
(2] WMear Pym Nata (R +a 18] NN 1N 4% 20 4F 2N 4F 2N L] I _}I
ves for Bl
Cancel I Help I cl:‘)\d ol
1
Press F1 to get Help. | | m 4

Figure 3.14 Modify Al function block parameters
In the parameter section of the Al function block, the parameters can be modified as shown in the table below. Note

that some parameters have magnification:

Parameter

Name in GSD

PV_SCALE. EU_at_0%

Scale START input (PVEuO x10)

PV_SCALE.EU_at_100%

Scale END input (PVEu100 x10)

OUT_SCALE. EU_at_0%

Scale START output (OUTEuO x10)

OUT_SCALE.EU_at_100%

Scale END output (OUTEu100 x10)

OUT_SCALE. Units_Index Unit
PV_FTIME Damping (PVTIME)
FSAFE_TYPE Failure strategy (FSAFE_TYPE)

FSAFE_VALUE

Failsafe value (FSAFE_VALUE x10)

HI_HI_LIM

Upper lim. alarm (HI_HI_LIM x10)

HI_LIM

Upper lim. warning (HI_LIM x10)
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LO_LIM Lower lim. warning (LO_LIM x10)

LO_LO_LIM Lower lim. alarm (LO_LO_LIM x10)
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4 Maintenance

Phenomenon

Solution

No communication

Temperature Transmitter Connection

Check the bus cable connection

Check bus power polarity

Check bus cable shield, whether it is single point earthing or not

Bus power

At the temperature transmitter end, the output voltage of the bus power supply should be between 9 and
32V.

In addition, bus noise and ripple should meet the following requirements:

1) Peak-to-peak noise 16mV, 7 ~ 39kHZ;

2) Peak-to-peak noise 2V, 47 ~ 63HZ, non-intrinsically safe environment;

3) Peak-to-peak noise 0.2V, 47 ~ 63HZ, intrinsically safe environment;

4) Peak-to-peak noise of 1.6V, 3.9M ~ 125MHZ.

Network Connection

Check network topology structure

Check terminal matcher and wiring

Check the length of main trunk and branch

Address Conflict

The default address of PA temperature transmitter is 126 when it leaves the factory. If you do not modify
the address, address conflicts may occur. When a conflict occurs, sometimes the conflicting device will go
online with a temporary address. Sometimes it can't go online at all. You can power off the conflicting
devices first, and then power on one by one until all go online.

Temperature Transmitter Failure
Replace the temperature transmitter with others for testing.

Reading Error

Temperature Module Connection Failure
Check sensor short circuit, open circuit, and earthing.
Check sensor

Noise Disturb

Adjust damping

Check the house earthing

Check if the terminal is moist

Check the cable is away from the strong electromagnetic interference

Software Configuration
Check sensor type configuration
Check function block parameter configuration

Temperature Transmitter Failure
Replace the temperature module with others for testing.
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5 Technical specifications

5.1 Basic parameters

Bus interface Profibus PA

9~32VDC

B
Eejpeey 9~17.5VDC (Intrinsically safe)

Thermal resistance: Pt100. Pt1000. CU50. CU100
Resistance signal: (0~500) Q. (0~4000) Q

| ignal
nput signa Thermocouple: B, E. J. K. N\ R\ S\ T
mV signal: (-100~100) mV
Number of channels Single channel
Start time <5s
RTD 2-wire,4-wire: 0.7s
Update time RTD 3-wire: 1.4s

TC:0.75s

Operating temperature -40~85°C

Storage temperature -40~85°C
Humidity range 5~95%RH
Electrical isolation 1000VAC
Voltage effect +0.005%/V
Protection level Terminal IPOO ;Housing IP40
Explosion-proof Exia lICT4 Ga

GB/T 18268.1-2010 Immunity requirements for industrial sites in "Electromagnetic Compatibility
Requirements for Electrical Equipment for Measurement, Control, and Laboratory Use Part 1: General
Requirements"

EMC GB/T 18268.25-2010 "Electromagnetic compatibility requirements for electrical equipment for
measurement, control and laboratory use-Part 25: Special requirements. Test configuration, working
conditions and performance criteria for field devices whose interfaces conform to IEC 61784-1, CP
3/2"

5.2 Thermal resistance technical index

@ RTD Normal temperature accuracy index (25°C)

. Recommended range Temperature drift
Signal type Range c) Accuracy (per °C)
0~500Q 0~500Q 10.04Q +0.001Q

Resistance signal

0~4000Q 0~4000Q 1+0.35Q +0.015Q
PT100 -200~850°C -200~850°C +0.15°C 10.003°C
PT1000 -200~850°C -200~850°C +0.15°C +0.005°C
CU50 -50~150°C -50~150°C +0.15°C +0.005°C
cu100 -50~150°C -50~150°C 10.10°C +0.003°C
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RTD Other technical indicators

Wiring

2. 3. 4

Common mode rejection ratio

270dB (50Hz & 60HZ)

Differential mode rejection ratio

270dB (50Hz & 60HZ)

5.3 Thermocouple technical indicators

® Thermocouple room temperature accuracy index (25°C)

signal type Range Recomm(eor;:d)ed range Accuracy Temp((;t::g(r:(; drift
mV -100mV~+100mV -100mV~+100mV +0.025mV +0.001 mV
B 0°C~1820°C 500°C~1810°C +0.77°C +0.050°C
E -270°C~1000°C -200°C~1000°C +0.20°C +0.025°C
J -210°C~1200°C -190°C~1200°C +0.35°C +0.01°C
K -270°C~1372°C -200°C~1372°C +0.40°C +0.025°C
N -270°C~1300°C -190°C~1300°C +0.50°C +0.015°C
R -50°C~1768°C 0°C~1768°C +0.75°C +0.023°C
S -50°C~1768°C 0°C~1768°C +0.70°C +0.023°C
T -270°C~400°C -200°C~400°C +0.35°C +0.015°C
® Other technical indicators of thermocouple
Compensation accuracy +0.5°C
Sensor type B, E, J, N, K, R, S, T; -100mV~+100mV Voltage

Common mode rejection ratio

>70dB (50Hz & 60HZ)

Differential mode rejection ratio

>70dB (50Hz & 60HZ)

5.4 Physical characteristics

Size

NCS-TT106P: ¢45*23mm; NCS-TT106P-R1: 110*99*22.5mm

Housing material

Nylon
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