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Application
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Field Device — g

Note: Instrument power is provided by an interface or external power source
that is not shown.
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2.3.1.2 Nafnseau(Multidrop)
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2.3.3 g1iiwanuIs(HART software)
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Software Application Manufacturer

Asse@ Management | Configuration and calibration Fisher-Rosemount
Solutions (AMS) management
CONF301 HART g .
Configurator Configuration management | Smar International
CONFIG Configuration management | Krohne
Comnerstone Base Configuration and calibration | Applied System
Station management Technologies
Comessone Instrument configuration Appaed Sysem
Configurator 9 Technologies
, Configuration management
H-View and data acquisition Arcom Control Systems
IBIS Configuration management | EB Hartmann & Braun
IBIS Configuration management | Samson
K-S Series Configuration management | ABB
Mobrey H-View Configuration management | KDG Mobrey
y UTSI International

Pacemaker Configuration management Corporation
SIMATIC PDM Configuration management | Siemens

y ' EB Hartmann & Braun/
Smart Vision Configuration management Bailey Fischer & Porter
XTC Configuration
Software Configuration management Moorg _l:roducts Co.

——s ———

5U#l 2.6 HART software

2.3.4 Anva99UnIalLazn15AT1M(Device status and Diagnostics )
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Wilnreardmuadeyaamuritugudutoyaisleglunngieeuilldsunngunial maauuaniuy
fugnitieliedodleadansadouldiud  WensewudeRiananaingunsainrauudenin
wamsanuzditisligld annsausnuszaLLAnAresEam SIS Aungwiduee sannse

aulanun s uwe syinuRaunfidiegntonnuaniuglawn

- iudnUnRvewUnsainAaU
- AgnasdinsGsuulas

- flanurduqNuiy
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2.2 Waudagidu(Pulse Width Modulation)

PWM Aawalanisdadysnamuuaing wie dsmindnea 0-1 Taelidyanaeaudad ms
MUANTEEYAG Y IMRUArd IR sty fusiilieuseduntve sdyninaing sraty
A BUIUTY QA MUTENRU

-oeNN V., 28011 0 1aas ilvisresiaidygn LOW Wuaunal

-D0UINH Vi, 8803 25% L3 MIRATYR M HIGH 25 9% uay deynyitd LOW 75%

-waz 010810 Vo 90A31-50% 1571IMszznavesdyg I HIGH wag LOW Wity Aagla
Aty 2.5 had

-uAeIty G598 V,y, 900U 75% t5iRsasderein HIGH W 75% wax dyeie
LOW 25%

“FIgaving D108 V,y 80001 5 1aad 5 nlediyayiod HIGH @iuauiaan



Pulse Width Modulation

0% Duty Cycle - analogWrite(0) 14

Sv | ‘

Ov ‘

25% Duty Cycle - analogWrite(64)

el R

50% Duty Cycle - analogWnite(127)

S5v

Ov

~

5% Duty Cycle - analogWrite(191

o i g o e - s e

100% Duty Cycle - analogWrite(255)

Sv

Ov | |

Uil 2.4 ynyioa PWM

dwiuluga PWM 183 Arduino finauaviden 8 bit w38 U3ulé 255 szau Faurndeay o
0 Waaidle 5 Taart sxgnuanaiudyminuuudinea seld 0 s 255 Faawsnifioudadaudium
INav934 WU lawnsdinea fadas 61 5V = 255
> 1.0v Iziviriuawils
=t=258/ 5 OV"HOME B1
1987019 Vo = 1.0 V 157841971 PwM = 51

b Adruine rano 1.0 (PWM)
W
—— S Deeoatt :
o Oagital inpet q;f\\__ Viel Ty
s 4-20 mA
’ >y XTR 117
o (_:m 15891011 /) e aa
—_—
e Dagitalingut

e
JU# 2.5 9vauya

k- 1l
= a v =i

¢ & < « ) v - a o "
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it ; L hest ; O
( +) iuansINsiavatgunsainuantugamewasiiionaaing Pin Down (L) dasinsilaves

x L J h‘.’l 1 (3 = =
gunsnimuANTuaATNEITanatiaLaunszviesd) PWM u 0 neulnsandrnsUeain lagisnay
Wiguen PWM dudasinsiUalinvesgunsaimunuduaavinaduesidudlay PWM 0-255 isuilu

ansnsilatavosraulnsalndr 0-100%
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(255.100)

% afele = 03921 x 9 PWN
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3Un 2.6 nim £ uaAnIfa
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2.3 msnsuaalandsyyinl (modulation)
nmsuegiandyan fe msesddyanandeamioteyaiuteminnisdoarsintued i
v o ' o L BV AT o o oo o a U
wdpsondondsuinihdemdyaavaiubiedoudrsnnivilduddniniaviunswiodu
Aoulunmsiumsmlwihdindranizendnisteganivodutation) waswliihdainnudauas

L3

o & a ) al 1 o 5 E )
AT avstineuUAgA(uunA) geiutusnionidyanmadunviSignal Carrien) gunsaidmiuues

M oer 2

wadty(Modulater)  agaidyundun ke i udyandeyaeliduaniinm
wsanefisrdsrihudonardludsdnganilileglnaoonlulfuaviiafmeniifiasiigUnsaiaiming
o A s L - @’ g - o :| al
wundfyyIuAdUNYIBN IwReigadygnuvayasuienisnisuondynatidinisfvegian
(Demodulation)l,“‘saamsuagmmﬁ’tymwmLﬁuﬁmﬁﬁﬁﬁ’zymn’lumsﬁamiﬁmganmﬁan";‘a‘mwaqLam
= A 1 ' o P w i b 1 It - oA
uarnsAneganiivanyan axgatliiinisdsdoyatalans lhetslivseavsam
¢ o o ar o d‘ L3 vV e o
gunsaldmiunenandin (Modulaton) Jvasdyamipaun i warsaminiudyniu
5 - 2 s P o TR, ‘ o ol - o -l
vayaieidyg ndianuusainensvdrnudenanidadnganis  Wadswanemseilgunsallunis

wendryyrunduwiean eniSmsuendyeyiniiin“nsivequan” (Demodulation)
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2.4 msialuiantu(Demodulation)

vaneile tuIumsdsuasaumAINng Modulate nduangdnwasiiy lumsindedess
dupeuiamesiaserdemelnsdwideyaiivrdimneeuiiunefinfomils Wimenfaweidniades
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wWagudnwuzyeoyaan digital angdnwaie analog 138N31 demodulation
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Aoudedtn1siiduniinismeulvd(Quantize) Sunounsulasdyuoundontidudyaa
fImoalaeis PCM
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Benefits HART Instruments Digital Instruments
Accuracy and stability v
Reliability W
Multivariable B
Computations 7
Diagnostics v
Multiple sensor inputs v

Ease of commissioning

Tag ID

Remote configuration

Loop checks

Adjustable operational parameters
Access to historical data

Multidrop networking

Access by multiple host devices
Extended communication distances
Field-based control
Interoperability
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3.1.2 Pantsvinesanslilsunsayianam

Fmdnqezuvdldnanidu 5 in

1.1anludunisuanawauude TFT

21AnludunsuanINauuIoAN NN DS

31anludruvesmsAinnm

aldeludulddeasivansviludiy

5 IdpludufuAniefivuasan Arsrassm e ndues ( avdune ) uardireinaeenamn

lulaspeulnsaaes

1.)anludaun1suansNauuas TFT

#include <TFT.h> // Arduino LCD library

#include <SPL.h>

String inputString = ""; // a string to hold incoming data
boolean stringComplete = false; // whether the string is complete
// pin definition for the Uno

#define cs 10

#define dc 9

#define rst 8

void setup() {

inputString.reserve(200);

// Put this line at the beginning of every sketch that uses the GLCD:
TFTscreen.begin();

// clear the screen with a black background
TFTscreen.background(0, 0, 0);

// write the static text to the screen

// set the font color to white

TFTscreen.stroke(0, 128, 255);

// set the font size

TFTscreen.setTextSize(2):

// write the text to the top left corner of the screen
TFTscreen.text("INS KMITL \n ", 30, 0);

// ste the font size very large for the loop
TFTscreen.setTextSize(2);

TFTscreen.stroke(0, 128, 255);



// set the font size

TFTscreen.setTextSize(1.9);

// write the text to the top left corner of the screen
TFTscreen.text("Sensor Qutput Voltage \n ", 25, 25);
// ste the font size very large for the loop
TFTscreen.setTextSize(1.9);

TFTscreen.stroke(255, 255, 255);

// set the font size

TFTscreen.setTextSize(2);

// write the text to the top left corner of the screen
TFTscreen.text("V \n ", 80, 40);

// ste the font size very large for the loop
TFTscreen.setTextSize(2);

TFTscreen.stroke(0, 128, 255);

// set the font size

TFTscreen.setTextSize(1.9);

// write the text to the top left corner of the screen
TFTscreen.text("Working Percentage \n ", 30, 65);

// ste the font size very large for the loop
TFTscreen.setTextSize(1.9);

TFTscreen.stroke(255, 255, 255);

// set the font size

TFTscreen.setTextSize(2);

// write the text to the top left corner of the screen
TFTscreen.text("% \n ", 80, 90);

// ste the font size very large for the loop
TFTscreen.setTextSize(2);}

void loop() {

// set the font color
TFTscreen.stroke(255, 255, 255);

// print the sensor value
TFTscreen.text(sensorPrintout, 15, 40);
// wait for a moment

delay(200);

// erase the text you just wrote
TFTscreen.stroke(0, 0, 0);
TFTscreen.text(sensorPrintout, 15, 40);
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// set the font color
TFTscreen.stroke(255, 255, 255);

// print the sensor value
TFTscreen.text(percentage01, 15, 90);
// wait for a moment

delay(200);

// erase the text you just wrote
TFTscreen.stroke(0, 0, 0);
TFTscreen.text(percentage01, 15, 90);}

2 JAanlud1uv9In1SHANINAULIDABUNILADS

void setup()
{

// initialize serial:

Serial.begin(1200);

}

void loop()

{

Serial.print("INS KMITL \n");
Serial.print("Sensor Output Voltage \n");
Serial.print(sensorVal);

Serial.print("V \n");

Serial.print("Working Percentage \n");
Serial.print(percentage);

Serial.print("% \n");

Serial.print("QOutput Current to Final Control Element \n");
Serial.print(mA);

Serial.print("\n\n");

delay(1000);

}
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3 1AntudruvainisAuan

float store = 0;
float sensorVal;
char sensorPrintout[5];

char percentage01[5];

void loop

{

String sensorVal = String((5 * store) / 1023) ;

String percentage = String((((16 * store) / 1023)) * 6.25);
TFTscreen.text(percentage01, 15, 90);

float mA = (((16 * store) / 1023) + 4);

float outputVoltage = ((store * 5) / 1023);

float outputVoltage02 = ((255 * outputVoltage) / 5)
}

aYanludiuvasnisidaaarsnuarsnlsify

#include <SPLh>
String inputString = ""; // a string to hold incoming data

boolean stringComplete = false; // whether the string is complete

void serialEvent()

{

while (Serial.available()) {

// get the new byte:

char inChar = (char)Serial.read();

// add it to the inputString:

inputString += inChar;

// if the incoming character is a newline, set a flag
// so the main loop can do something about it:
if (inChar == "\n') {

stringComplete = true;

}
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float store = 0;

void setupl)

{

pinMode(6,0UTPUT);

}

void loop()

{

ifldigitalRead(3) == HIGH)
{store = store + 11;}
if(digitalRead(4) == HIGH)

{store = store - 11;}

analogWrite(6,outputVoltage02); //outputVoltage02
}

v & '
6.uaneduvaslaanivualaslunenysznm

#include <TFT.h> // Arduino LCD library

#include <SPL.h>

String inputString = ""; // a string to hold incoming data
boolean stringComplete = false; // whether the string is complete
// pin definition for the Uno

#define cs 10

#define dc 9

#define rst 8

float store = 0;

float sensorVal;

char sensorPrintout[5];

char percentage01[5];

// create an instance of the library

TFT TFTscreen = TFT(cs, dc, rst);
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void setup() {

pinMode(6,0UTPUT);

// initialize serial:

Serial.begin(1200);

// reserve 200 bytes for the inputString:
inputString.reserve(200);

// Put this line at the beginning of every sketch that uses the GLCD:
TFTscreen.begin();

// clear the screen with a black background
TFTscreen.background(0, 0, 0);

// write the static text to the screen

// set the font color to white

TFTscreen.stroke(0, 128, 255);

// set the font size

TFTscreen.setTextSize(2);

// write the text to the top left corner of the screen
TFTscreen.text("INS KMITL \n ", 30, 0);

// ste the font size very large for the loop
TFTscreen.setTextSize(2);

TFTscreen.stroke(0, 128, 255);

// set the font size

TFTscreen.setTextSize(1.9);

// write the text to the top left corner of the screen
TFTscreen.text("Sensor Output Voltage \n ", 25, 25);
// ste the font size very large for the loop
TFTscreen.setTextSize(1.9);

TFTscreen.stroke(255, 255, 255);

// set the font size

TFTscreen.setTextSize(2);

// write the text to the top left corner of the screen
TFTscreen.text("V \n ", 80, 40);

// ste the font size very large for the loop
TFTscreen.setTextSize(2);

TFTscreen.stroke(0, 128, 255);

// set the font size

TFTscreen.setTextSize(1.9);

// write the text to the top left corner of the screen
TFTscreen.text("Working Percentage \n ", 30, 65);
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// ste the font size very large for the loop
TFTscreen.setTextSize(1.9);
TFTscreen.stroke(255, 255, 255);

// set the font size
TFTscreen.setTextSize(2);

// write the text to the top left corner of the screen
TFTscreen.text("% \n ", 80, 90);

// ste the font size very large for the loop
TFTscreen.setTextSize(2);

}

void loop() {if(digitalRead(3) == HIGH)
{store = store + 11;}

if(digitalRead(d) == HIGH)

{store = store - 11;}

// Read the value of the sensor on A0
String sensorVal = String((5 * store) / 1023) ;
// convert the reading to a char array
sensorVal.toCharArray(sensorPrintout, 5);
// set the font color
TFTscreen.stroke(255, 255, 255),

// print the sensor value
TFTscreen.text(sensorPrintout, 15, 40);

// wait for a moment

delay(200);

// erase the text you just wrote
TFTscreen.stroke(0, 0, 0);
TFTscreen.text(sensorPrintout, 15, 40);
String percentage = String((({(16 * store) / 1023)) * 6.25);
// convert the reading to a char array
percentage.toCharArray(percentage01, 5);
// set the font color
TFTscreen.stroke(255, 255, 255);

// print the sensor value
TFTscreen.text(percentage01, 15, 90);

// wait for a moment

delay(200);

// erase the text you just wrote
TFTscreen.stroke(0, 0, 0);
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TFTscreen.text(percentage01, 15, 90);

float mA = (((16 * store) / 1023) + 4);

float outputVoltage = ((store * 5) / 1023);

float outputVoltage02 = ((255 * outputVoltage) / 5) ;
analogWrite(6,outputVoltage02); //outputVoltage02
Serial.print("INS KMITL \n");

Serial.print("Sensor Output Voltage \n");
Serial.print(sensorVal);

Serial.print("V \n");

Serial.print("Working Percentage \n");
Serial.print(percentage);

Serial.print("% \n");

Serial.print("Output Current to Final Control Element \n");
Serial.print(mA);

Serial.print("\n\n"); |

delay(1000);

//Serial Event

if (stringComplete) {

Serial.println{inputString);

// clear the string:

inputString = "%

stringComplete = false;

}

}

void serialEvent() {

while (Serial.available()) {

// get the new byte:

char inChar = (char)Serial.read();

// add it to the inputString:

inputString += inChar;

// if the incoming character is a newline, set a flag
// so the main loop can do something about it:
if (inChar == "\n") {

stringComplete = true;

}

}

}
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(30) VIN

(29) GND —

(28) RESET
(27) +5V
(26) A7

(25) AB
(24) A5
(23) A4
(22) A3
(21) A2
(20) A1
(19) AD
(18) AREF
(17) 3V3
(16) D13

# define MDSI 11
# defime SCLK 1Y
# define CS 10
# define DC

® define RESET §
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3.2.4 HART (Highway Addressable Remote Transducer) Tuiau DS8500
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U7 3.8 ansviluidin ds8500
ds8500 Aa Tuiudmdier 1ng HART (Highway Addressable Remote Transducer) fie
seuumuauInsreying ussuuiilugen uasiuegianandoantndu 12002200 FsK u
qusalllindsnuos serfeamsunasinenisuonneiuddygisaluidnea dygrnduwn
wanslugunuudulas autaen nAdnea (ADC = Analog to digital converter) WazlanAIA @ Vi
Tugluuu #3mea v aunaan (DAC = Digital to Analog converter) Tag Lmﬁnmamﬂugﬂwmﬁu
Toiam AoxiAsuseninedaaniud sewine 1200-2200 Hz

3.2.4.1 Mgy
4-20 mA guiwaensalinmes dwmiuin gamadl e, dnn1ilva way sedu
Hart multiplexer
HART Modem Interface Connectivity
g1uUNTINGAN

Voltage Range on All Pins (including AVDD, DVDD) Relative to Ground -0.5V to

+3.6V

Voltage Range on Any Pin Relative to Ground except AVDD, DVCD .......... -0.5V
to (VDVDD + 0.5V)

Operating Temperature Range ............ -40°C to +85°C

Storage Temperature Range .............. -65°C to +150°C

Salderine TemPerature. .o o eaiae Refer to the IPC/JEDEC

J-STD-020 Specification



Pin Configuration
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U 3.9 PIN Layout dsg500

3.2,5 Arduino

Arduino \Dugenuadd Tl miutinoenuuuilomianiauuasynaufiaullunis
afulusunsulunsmevavesdeanminadon Arduine munsndudadedandoulaeiu
Toyamniduigesuavaavaustanmuindaulaynsniunuueas uvulilnsroulnaaes lny
lulasaeulnsataasuuvanltniw ¢/C++ Tunmalsuldsunsy

ARDUINO NANO Versmn 3.0 Pin Layout

R32329%7 DIGITAL 01 (04) nm OOO mo (30y SUPPLY VOLTAGE IN (7492 VOLTS DC)
RS232 RACDIGI TAL 00)(02)- )¢t ARDUINO GND o (29) GROUND
RESET (03) Qrs' ':‘“_"; | msTQ), (28) RESET
GROUND (04) Qo " s @) (27) +S0VOLTS
INTERRUPT, DIGITAL/02(05) Qe [ g ©Q (26) ANALOG 07

", DIGITAL 03 (06), Qum a% ) (25) ANALOG 06

12C:SDA, DIGITAL 0407) ©@pboe | T 7|1 Q) (24) ANALOG 05

VWM, 12C:SCL. DIGITAL '\rm Qs w1 Q) (23) ANALOG 04
PWM, DIGITAL 06 (09) "o a Q) (22) ANALOG 03
DIGITAL 07 (10) Qoo Q) (21) ANALOG 02
DIGITAL 08 (11) (Qoes 21 Q) (20) ANALOG 01
PWM, DIGITAL 09 (12) Q0w s Q) (19) ANALOG 00

PVWM, SPI:SS, DIGITAL 10 (13) Qo #er Q) (18) ANALOG REFERENCE VOLTAGE
PWM, SPIMOSI, DIGITAL 11 (14) Ow= Mm@ (17)+3.3VOLTS

SPIMISO, DIGITAL 12 (15) Qo2 0 Q) (16) DIGITAL 13, LED, SPI:SCK

use
1 Mini-B

g‘ﬂﬁ 3.10 Pin layout 984 Arduino nano V3.0
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s19asdun Arduino nano v3

Microcontroller: Atmel ATmegal68 or ATmega328
Operating Voltage (logic level): 5V
Input Voltage (recommended): 7-12V
Input Voltage (limits): 6-20 V
Digital I/O Pins: 14 (of which 6 provide PWM output)
Analog Input Pins: 8
DC Current per I/O Pin: 40 mA
Flash Memory: 16 KB. (ATmegal68) or 32 KB
(ATmega328) of which 2 KB used by bootloader
SRAM: 1 KB (ATmegal68) or 2 KB (ATmega328)
EEPROM: 512 bytes (ATmegal68) or 1 KB (ATmega328)
Clock Speed: 16 MHz
Dimensions: Q13- 70"
i XTR117 i - - o
o5 Requiator ' G ‘_‘
=l
T & E1l
+CL_"W 5 +A1 \jxx 7
Vi : E
a n: f, 1= 100 V,,
2475k % 250 Ru
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AMARUIN

TUsunsuildlunissndiuey

1) NsUsEMAf LSS uAY

float store = 0;
float sensorVal;
char sensorPrintout(5];

char percentage01(5];

2) TusunsudwilglunisAuiman

String sensorVal = String((5 * store) / 1023) ;
String percentage = String((((16 * store) / 1023)) * 6.25);
float mA = ({(16 * store) / 1023) + 4);

float outputVoltage = ((store * 5) /:1023);

float outputVoltage02 = ((255 * outputVoltage) / 5) ;

3) Tsunsudwililuns deamenarditoyalud TFT Display
#define cs 10
#define dc 9

TFT TFTscreen = TFT{cs, dc, rst);



void setupl()

{
inputString.reserve(200);

TFTscreen.begin();

TFTscreen.background(0, 0, 0);
TFTscreen.stroke(0, 128, 255);
TFTscreen.setTextSize(2);

TFTscreen.text("INS KMITL \n ", 30, 0);
TFTscreen.setTextSize(2);

TFTscreen.stroke(0, 128, 255);
TFTscreen.setTextSize(1.9);
TFTscreen.text("Sensor Output Voltage \n ", 25, 25);
TFTscreen.setTextSize(1.9);
TFTscreen.stroke(255; 255, 255);
TFTscreen.setTextSize(2);

TFTscreen.text("V \n ", 80, 40);
TFTscreen.setTextSize(2);

TFTscreen.stroke(0, 128, 255);
TFTscreen.setTextSize(1.9);

TFTscreen text("Working Percentage \n ", 30, 65);
TFTscreen.setTextSize(1.9);

TFTscreen.stroke(255, 255, 255);



TFTscreen.setTextSize(2);
TFTscreen.text("% \n ", 80, 90);

TFTscreen.setTextSize(2);

void loop()
{

sensorVal.toCharArray(sensorPrintout, 5);
TFTscreen.stroke(255, 255, 255);
TFTscreen.text(sensorPrintout, 15, 40);
delay(200);

TFTscreen.stroke(0, 0, 0);
TFTscreen.text(sensorPrintout, 15, 40);
TFTscreen stroke(255, 255, 255);
TFTscreen.text(percentage01, 15, 90);
delay(200);

TFTscreen.stroke(0, 0, 0);

TFTscreen.text(percentage01, 15, 90);

1) Wsunsudruililunisdstoyaluds Serial monitor

analogWrite(6,outputVoltage02); //outputVoltage02

Serial.print("INS KMITL \n");



Serial.print("Sensor Output Voltage \n");
Serial.print(sensorVal);

Serial.print("V \n");

Serial.print("Working Percentage \n");
Serial.print(percentage);

Serial.print("% \n");

Serial.print("Output Current to Final Control Element \n");
Serial.print(mA);

Serial.print("\n\n");

delay(1000);

5) TusunsudusuaaIn switch button

void loop()

{

if(digitalRead(3) == HIGH)
{store = store + 11;}
if(digitalRead(d) == HIGH)

{store = store - 11;

6) Tusunsuauldideusiofiu HART Modem

tring inputString = "

boolean stringComplete = false; complete



void setup()
{
}

Void loop()

{
if (stringComplete) {

Serial.printin(inputString);
inputString = "
stringComplete = false;

}
}

void serialEvent() {
while (Serial.available()) {
char inChar = (char)Serialread();
inputString += inChar;
if (inChar == "\n") {

stringComplete = true;
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