n15ANWY PLC Siemens S7-1200 laaly Modbus TCP/IP
fUFUNTEUIUNIIAIUAY
Study of PLC Siemens S7-1200 by using Modbus TCP/IP

for process control

0
L

CRRI)] U
¢ =
donsal . A3V

257308 Ase9A

¥

U%zy,zuuﬂﬁwuﬁ‘ﬁLﬂudquwﬁwmmsﬁﬂmmwé’ngm%aaﬂ%m‘,ﬁyﬁmn'ﬁumamﬁmﬁm
F1U1YIAINTIUNTINAN
AMZIAINTIUANENS
antumalulagnszassndndinummisainnszds

Un1sAnun 2562



Study of PLC Siemens S7-1200 by using Modbus TCP/IP

for process control

SORRAWIT BOONJAN
SUPAKORN SRIRACHA
WARAWIT  SIRIYONG

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN INSTRUMENTATION ENGINEEREING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
ACADEMIC YEAR 2019



Watalsgginus  n15Anen PLC Siemens S7-1200 Tagld Modbus TCP/IP
dmiunszuiunsAIuAY
Study of PLC Siemens S7-1200 by using Modbus TCP/IP
for process control

UnANwIINYIN wwarivg)  ygdu  widndAnw 59011362

weAansal A satnAnw 59011317

P18290INg  AseA SwaunAnwn 59011193

2191387NUTN W AYI8AENI19158 AT.U5UNT 53T
Unsdnen 2562
UNAAELD
Usyaiinustidnvhdulagdingusyasd IaANYILAZASINTEUIUNISITEUINIS

doansn9enamnssy  wlim  Modbus  TCP/IP— LB93INNIEUIUNITNNANAMNTTUTIY
Indusaaldluslaneadslaisuduinwseazdgnvedlsianeavdnilnenisasisiuuiiass
NSEUIUMNSHASANYINISITIUYelUsInApatndauwanmaeagnebslunisiaey Fanseuiu
n3anansdudesdnuinazidenld PLC Awnzautuldsipaeavsiaiiaznisiiunusuly
lngaziinisdnaswnaudufufinig  Welleunssuiun1sveaed  IuAuNfeINsANYLToel

= ' \ = P o a & a vl
aunsaunAnesalalagdiy  waglinnunlanisyinaueedusianearinillasnisaenton
A0AARAINUANINABINITVBNIUNNERAMNIIUMINA B lUYIIMsAnAmS aRnkUalUslnaoa

anugaannssusiigeg Wunisahaasuenudilailiaunsathanusluldnuasada



Thesis Title Study of PLC Siemens S7-1200 by using Modbus TCP/IP
for process control

Authors Mr. Sorrawit Boonjan
Mr. Supakorn  Sriracha
Mr. Warawit Siriyong

Thesis Advisor Asst. Prof. Narin Tammarugwattana

Year 2019

ABSTRACT

The objectives of the thesis were to study and create industrial coommunication
(Modbus TCP/IP) learning process. Because industrial process require protocol.
Therefore need to study the details of the protocol as mentioned by creating process
model and studying how these protocol different in work. So this process require to
study and choose the right PLC suite to protocol and adapting it, With simulations of
plants for write the process to people who want to study about this, bring this thesis
to study easier and understand the operation of these protocol. So the thesis have

to creating understanding and applying knowledge to work.
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yhaumusadnsTildnmIUszmane Jadendn aumuewing defuganisaunuiendng
PLC nduluBudunsiinulul Sanssuiumsdenan Saglding 5 =10 ms wfafnd

Juediuauslunisvieuves CPU mm;ﬁjﬁ 2.3

Y
Fower up I

W4
=

gelfdesh | €———

Input scan

Logic solve

DOutput scan

5UN 2.3 19s9UMsaLNUYes PLC

2.4.7 NFALNUBUNALALLDIANA
A a ! A Y o & Y ] ! = '
iloBunmsinee Wideid1du PLC dugnaunuy fuasiivAvseanuesneg il
wheanuiuasiiaednaiiveiu  PLC  gnawnuivzyiinisdnaendayaainuiisniud

dwwanlulviiondne  wazlevnisaunulannevieUssinanatanees PLC agldrvse
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Poyalumbeanudiy  legliauladvieteyassevesdunanaziordnnluvaziuly

q

usadeiuienasesUdsunlategnasniial WelsziianaluwiarAdsvedlusunsy

U L2

waRLABSLNUNATUsEINANAAUNILUTWASY a8l PLC vaulddnunn iwsizdasrnasn

LY
(3 v

Joyaluil Unit t@1dnsnnasaiAldousas a1nnsussinanadyaubunnineiad

De

o

AnauURLayTNeadl

Flrd i lasysuiwunzauniu PLC

T o

I a

-MydsdyausEninedunaiu  CPU  agfndaiumediuas  Invendugunsal
s Wilansudawesiiedosnsazsendyaamslniliesnansudunisdestu
1l CPU ievneidleBunmiindanias

wihdudaezdedliduasiiou  luduvesendnnaziminfizuaanizdilsann
nsUsEananates CPU ud e ilumueugunsainngg Wy Siwd vidonasnal Hudy
uenantuuds  daimiflusndygiaees CPU - sentngunsaidwionding  Tenfud
vimadazansadulnanldfenssudlniuszann 122 wonwdiusdivandudosnis
nazualifinannndof assiosadiniugunsaiduduiovsneliiunssualiianiy wu Siad

< a ¢ & £
LANUANADULNNLADS bUUAU

2.4.8 n13uENNEnI1UsY9 PLC

o o A

\Wesan PLC fdedingasaunsnidunsuasiondnsuasnaiuniinges PLC el

1%
v o 1

Inhansaniuznannaieslinn Ity 1
® Power : Wilazdanasnianiedngluwlanu PLC
e Run : Wiaglduansilusunsumaniuegnisly

® Error : lWilag@alile PLC wugsawasndAgnsslusunsuddounnses

2.5 #anN1sN19uY09 PLC S7-1200

o

Tunsazsounsawnuued PLC uUsenaumen1siligwlandng 81uduns yienumy

9

| o

TUsunsuiladieul’ wagvihludinveinisunednwnseuurson1sussaIanaiumas
v A ad aa [ U ¥ 1% LY !
melaeuluunive fAImeauagewnden /O axgnanandeyaniouqiuluudazsou
nsauny Ingodeniisnnudneluitendy AmnsEUIuNg AT AIMNTEUINNS 98
Usznausmensdudyaaeg19snsivesdunataziondnnuas CPU fudyayiusige
[ ! a ! a [ [ 4 <3 1 a Ay
® CPU azhnmsudunaneufisgyimMsvinlusunsudlduasiiuaduns  ma1illd
TunmnseuIuns Aundune weliiulaldinAisineg walagdinaisunaen

ANSVIUVDIAE



e CPU vhnumuaeInileuliludduagyinmsdnaneaneidnanlunimnssuiu

X A ¢ a a ! al' % a
ﬂ’]iWUVlLE)'WW!C“] LW]UVWSUUEJ‘U?’]"@QIUW L@']WV\!G] Qi\‘isﬂﬂﬁ]@ﬁ\‘i

o viwnivhidsnelulusunsudliuds CPU agihnsideudednaainam
nszuIuMsuTiiNe TUSs Lodinm a3e

OB : (Organization Blocks) wbilddmiudeulusunsy 08 unsiuelildlunihi

fumy 1wy interrupt \Judu wifawsoashe OB dwmsumdniiluld CPU auiSenld OB

'
o w ) o

mudsuaudfy tnsdduanudidy OB figsninazsenldneusin dduaiud1Asys

[

i Tngddumnuddnyisnfigade 1 wazgeande 26 esannszuiunsues CPU azsihany
aumnnisel Teglussiazinanisel agluviings trie Wiold interrupt OB wsiazsavieu
A1113032Y interrupt OB nimmnsal lnsnsadsufenvidenawhnsaaagunsaiviode
M ATTACH/DETACH

FC & FB (Functions & Function Blocks) : Usgnausaelanlusunsuegnielu nsld
nu FB  aglu@enderuasnudenmeiionveldmdudentunissnuaiaouzsnagienls
FENINNITNINY

asnuden : WWusiudeyasazaninsagnlilaelusunsuuionlsd

sthennusilvan | Hunisdnduuuuliauildamsu flilusunsy Toya waznisds
e lefinismfinanlusianas CPU (FC,FB, OB, DB,n13senensauis, Technology objects)
fhuagnsivanas mhernusilnan Wususuusn tuiimhearusivandausaduls
W msemhee@d) wienudily CPU eafld (wintiamireainusiaysessuiug
11NN3) LﬁaqmmﬂumﬁmﬁuLLUU"LaJaUﬁuﬁ‘ﬁaﬁﬂﬁLaiqzwaLtﬁlﬂﬁﬂﬁﬁiwamﬁﬁu

yhoanuslumaitnu « duiuiuuuvasusadddmiuuadnvesia flils
A szitnsvhnusedusunsulld cPU asvhmsdasenAuvanianmisenusilnan
08y smheenuslumesionu  Tususiddwhoulvsunsuliuasdomnuiuivoy
Wasuudadls Feililianansavndlddlolnsu

yihemuduuuiu 18y msdmAviuuliau fegluduvilwemienudily
mavie Tesazldiiteiiuavesgliion3llvmeilelwsiu Tas CPU aghmsaualisnads
desinsangluarl

sl SIMATIC miavhemnuirfidudnmadenuiladieniu Tusunsugldvdoldiiio
dneleulsunsy  delsfiauildnidamineanust 1 CPU  arfulusunsusiumneniia
MheANUTUREANsIves CPU Tnensld SIMATIC ndamineausianansaldiiie

v
§ v A

I s o w1 ¢ - - N A o ars
WU ﬂTﬁﬂIﬂ'ﬁLLﬂ'ﬁJ aqﬁﬁUQWEJIQUﬂ'ﬁW LWE]L‘tJu‘VILﬂUGUE];JUaM‘iaLWEJE]WLW]LWﬁiJLL’J‘i AU
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THaeleulusunsuiiodnasniusealuds CPU waneq flglideddvendus
STEP7 lmeaelouniinazAnasnlusianainn1snamuiennudnues CPU uay
AL INTSABBNUAINARABNLUTLATIAY CPU L&Y

1 ulusunsumindfiounumiieanusives CPU Tneilaiduves CPU Havuaas
gneauausumdUsunsy miauny Taonsldusunsumindnlduasdenalst
melunheausilnan ve3 CPU savmuagnauly (saudslusunsudld) duie
CPU sy Wsunsugldmmalusunsunidauy

Mitefulndanddonmsglusunsunmin Siufiuinniiiuiives CPU 10 wae
anusoldilasduiugsnnesiiernisluanlidaddenindmeuiinnesvosls
welngliifminanniineaniuassianunseldnisanuisninusuiievinissmen

Wsuaslaee

' ' (%
a o o a

ARy msseTafe Wi nsavtheauiiremna Siemens  Hagiisusng
wileuifu- SD-Misly wiliiansnsenr SO msevialualdumls Snusdesld
Miamingarmdied  Siemens Wiy - uaglimsiinig  format 19
smhgpusaerenfunes inzdeyamelugndndesnlvidugiuuuioms

A5 format @19y liausaldnsadliu PLC ladntas

Uszinmvestaya

iFF

LVl Dm0 1D

Bool Aetayauuy In
Byte AoYoyauuu 8 Un
Word fladayauuu 16 U
DWord fadeyaiuu 32 Un
Integer
5.1. Short Integer
5.1.1.USInt (unsigned 8- integer)
5.1.2.SInt (signed 8-U¢ integer)
5.2. Integer
5.2.1.UInt (unsigned 16-U# integer)
5.2.2.Int (signed 16-U# integer)
5.3. Double Integer
5.3.1.UDInt (unsigned 32-U# integer)
5.3.2.DInt (signed 32-U¢ integer)
Real

6.1. Real ﬁast’l’amua 32-Um Real number %39 Floating-point value
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6.2. LReal ﬁa%’aga 64-Un Real number %39 Floating-point value

Date and Time

7.1. Date fodaya 16-0n mi(dety Untiiddeyasiumvesiufusiud 1
unsAn 1990 Tnedeyaiiunniianie 65378 (16#FF62) Tsiide 31 Sunau
2168

7.2. DTL (date and time long) Aedeyadwau 12 lud Mdudeyavesiufinas
nan Wulugveslassadadidmualiaamih
7.2.1. U (UInt): 1970 to 2554
7.2.2. 1H9u (USInt): 1 to 12
7.2.3. 3 (USInt): 1 to 31
7.2.4. §Uai (USINY): 1 (Sunday) to 7 (Saturday)
7.2.5. #lua (USIND: 0 to 23
7.2.6. w1 (USInt): 0 to 59
7.2.7. Uil (USInt): 0 to 59
7.2.8. ulwAudl (UDInt): 0 to 999,999,999

7.3. Time fadeoya 32-Un IEC time value (Ad1fu Dint) Afusmiuves
a8 990 0 By 24 $u 20 Falag 31 Wit 23 Jundi 647 Dadiwil) Joya
Time Value Hanunsathllddunallduazannsadumaulase

7.4, TOD (time of day) Aeveua 32-Un (Aq18fU Dint) fifiswnwes fadduni
Fausiesraduguly (0 e 86,399,999)

Character and String

8.1. Char fA» 8-Um single character

8.2. String  f® %@%aﬁ%gﬂwiﬁLLﬂiﬁUﬁ?’m8’13151[5& 254 @wnws  (nalld
dydnwaliiiey aglddyanwal $ Uwin U SL e Line feed, $R Ao
Carriage return, $N @@ Line break v5affa $RSL e, ST e tab, $P fie
Page feed, $$ Ao $ uaz $” Ae * 1Uusw)

Array and Structure

9.1. Array Aenguuestoyaviiniieiunateqdi lne array ansaasisluuien
wdeadleudludumasivadmiu OB, FC, FB uax DB lilawnsaadns array Tu
PLC unnla

92. Struct  Aenguvastoyavatequiiafionmrunduiu  Fuuddddeya

Uselan Struct iedansiiunguuestoyaiaiowdu single a1 unit ol
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#owins declare Fonazuiinvestoyaves Struct M type Tu andh
Ufion editor %38 Uden interface editor
9.3 Amay uay structure annsntnmfuduteyadlngiuld Tasans
#3149 nest Tu struct eanngndia 8 level
10. PLC Yszinndoya Ao dléimundeyalassadrsfiadduinesdivsslonilunsdi
Fasdimiunldresnnarsads
11. Pointer
11.1 Pointer fio M3trsdansdouliituiioguasuiindesuauiud 6 lusas
Smlumisanud uarannsnsadoyadailusuusld fe DB (e 0 &

TileAuTu DB) miheaudIfiuily CPU LagnuignI1usnnog

Y

11.2 Any Ao N1391BMNDNYRITaYANUT UagszuaueIlineY point WUy
Any agAuiun 10 tus Tuniieaiud
11.3 Variant fig n159edennesendaya pointer ¥ila variant dlallafuiuives
MIYAIN INTIE variant pointer FxFuAlATIaTIwazasAUsEnaUlATY
A571998951104
= Y1 Y a (% { owm o ' 17 53
dawdindeyawiln  BCD - snugUiuutsasililananililuussinnvesdayaudn

anunsoldaulalaenisldmdsnisulas
® BCD16 Aa BCD wuU 16-Um (-999 819 999)

® BCD32 Ao BCD wuu 32-Um (-9,999,999 59 9,999,999).

2.5.1 ﬁagﬁuﬁwﬁ'wmmﬁﬂ

1. mhoanudilnavea : loid Suwn() Wmm(Q) tazmrsauddav) 3
shgrnudwatannsadndddantdauiennadalididadaia

2. m@1vden (DB) : @wsald DB Lmiﬁuiﬂil,l,mwﬂﬁfﬁﬁaLﬁuﬁa%aﬁm%’u‘[ﬁm
vden Ieedeyamiuliarfinsegusinnsvinuresusasldnudenazauasiy
waINAY
2.1. Tnavea DB awifiutoyafiannsaldldannnldnuden Tuvasiiduaumsd

DB axfudeyadmiu FB tuq

3. WEAINSIFIATI | Lﬁaiwiﬁmmﬁiﬁmﬁaﬂgﬂﬁaﬂ OS 284 CPU 28911A1S
Snassmsmusnsvenienusilanea  seinsiivienihaulas
ieldnudonviauiada CPU Aazdnassmheuauslaneadnads iitetluly

Aoty lAnUARNDU
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Max. size and number S7 -300/400 $7-1200 S$7-1500
(regardless of the main memory
size)
DB Max. size 64 kB 64 kB 64 kB (non-optimized)
10 MB (optimized
CPU1518)
Max. number 16.000 65.535 65.535
FC/FB Max. size 64 kB 64 kB 512 kB
3 MB (optimized
CPU1518)
Max. number 7.999 65.535 65.535
FC/FB/DB | Max. number | 4.096 (CPU319) 1.024 10.000 (CPU1518)
6.000 (CPU412)

JUN 2.4 Wisudisuuansuien

yumwes DBl PLC  wingsuluudazsiuvismiheanudiiegiduvesiies
angi wul Q vide M sy ddulusunsudld Aovldfegmanilunisgasumis
mheaafeuiy n158198eiey Sunn(vetenima(Q) YU %I0.3 130 %Q1.7 9
Dunmsidnfeinnnssuauns  widminAsanIsiinidunarionIsing  launsauy
viud Wi “P? dnlusdevhesiudsvdeuriniidesnns (9u %I0.3:P, %QL7:P, ¥ie

“Stop:P”) FABN1TYIINITAY Bune 11N Tues dmsusigazdunianay a1asanla

o o U

luadusaly
Memory area Description Force Retentive
| Copied from physical inputs 3t the beginning of the scan Mo No
Process image input cycle
|_:pPt Immediate read of the physical nput points on the CPU, Yes No
(Physical input) SB, and SM
o] Cuopied to physical outputs at the beginning of the scan No No
Process image output cycle
e I ) Immediate write to the physical output points on the Yes Mo
(Physical output) CPU, S8, and SM
M Control and data memory Mo Yes
Bit memary (optional)
L Temporary data for a block local to that block Mo No
Temp memory
DB Data memaory and alse parameter memory for FBs MNo Yes
Data block (optional)

To immediately access (or to force) the physical inputs and physical outputs, append a ":P” to the address or tag (such
as 10.3:P, Q1.7:P, or "Stop:F").

5UN 2.5 afungiuimiignud

£
= 1 a = v A

U 1 ' a d 1Y IS dy PN 1 [J
meagramsonsdaeguuuln Aevzldteyaniiiie fuimiieaudiM) Byte(3) Ay

Y

'
a = 1

Mme9n () wazaavefednitey (4) deegatnsdnfenisidaudnid ves M3 dules

Y
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M3 .4 Absolute address of a memory area:
® ©0 A Memory area identifier

Byte address: byte 3

Separator ("byte.bit")

Bit location of the byte (bit 4 of 8)
Bytes of the memory area

Bits of the selected byte

mTm OO ®

N & W N - O
®

(% '

5UN 2.6 Vegiuiivihgaui
nsivuae 170 Tu CPU wag 1/0 Tuga Llevimsifiasy CPU viselugasiieadiyly

govlfuiflusunsuazvihnsseyiey Tuusasdanlvlaesnlufi eenunsaaou feg
wanlsiuiiu degaugu
® STEP7 azfmuafdnaaduniuasowme nauay 8 Jn (1 1u) i lugatuasld
asunndnviselinnu
® STEP7 9z33ydunusnesouIfendunnuazie s nauay 2 lng surdenusaz

nauRuNLAiFay 2 lus (16 Tn) 9nguteens 64.67 Ao 64-65 WAy 66-67

e " 1
hbAlLl : - e = 9. 11
if ¥ -&E!;‘g; BT hesninpe O © [ oder
W62
54851 101 OV 114VIRS4ES) 6ES7
v RCY 1 CPUI24CODY 6657
DNapoI0 14 ] 0.1 OI40010
N s S
m AGE x 1 el & AOL S5 ol GBS7
"o 148 § 1000, 1hoh 1peed count
HICZ t Kb High iweed courts
=4 " HiC 2 1.9 Vg sposd courts
HiC4 149 High seo0d counts
HCS 120, High spoad counts
e b m ok (podd court.
Fuien 1 2 Puso aemonter (F
Afe 2 113 Puise aerantor (P
» FROFINET L X1 PROFINET immorface
ok awtc. 27°¢C3 SM122108 x 24, 6ES7

Ul 2.7 ¢hegemes CPU1214C

JUTIUULAASRIRE9DY CPU1214C el luga 2SM uay 1 SB @aannsiegeil
anunsaldeuioguas DISx24vDC 910 8 s 2 Al inseiiey 2 delidfinnsldau Tnedn
BoNARITILYIBUNIINIIUINUNNITURBUTUsSTYRATIAYS o liviudauiufdy
5kl

< = vy & 2z & v e . & Y oo !

PLC Win 38 Aeudonwintu anusadndewuy slice visewtndsluunagiuly
susuu Jn lud vise word AldAuegivawnvesiiiiues Tnediyuwuusiail

® “<PLC tag name>".%Xn (bit access)

® “<PLC tag name>".%Bn (byte access)

® “<PLC tag name>".%Wn (word access)



“<Data block name>” .<tag name>.%Xn (bit access)
“<Data block name>" .<tag name>.%Bn (byte access)

“<Data block name>” .<tag name>.%Wn (word access)

15

3UN 2.8 deghadoyauuu slice

° “Uﬁm{lja%am‘ﬁmmwu slice lafa Byte, Char, Conn_Any, Date, Dint, DWord,

Time_Of Day, UDInt, Ulnt, USInt ez Word.

Event_Any, Event Att, Hw_Any, Hw_Device, HW Interface, Hw lo, Hw_Pwm,
Hw_SubModule, Int, OB Any, OB Att, OB Cyclic, OB Delay, OB WHINT,
OB_PCYCLE, OB STARTUP, OB _TIMEERROR, OB Tod, Port, Rtm, Sint, Time,

® PLC uiniidusiln Real au1sadndaiuy slice 1o udaduaanuiiniuy Real

azldanunsaynle

iegunsldaudanauuy slice Tnsaufin “DW” gnaaduuinuuu DWORD

LAD FBD SCL
H n L mn
Bit access O 17 . IF "DW".x1l
|} D 311 — te
_£ END_IF;
Byte access oW b2 7_ IF "DW".b2 = "DWN".b3
-I At I— Byte THEN
" Byre "o B2 N1 saw
DW" b3 "OW.bS — IN2 END_IF;
Word access out:= "DW".wD AND
MD mb 'ID‘H"I '1 -
word Word e
Enl ENO = . —lEN
W w0 — 1N Qur - O wi —1 11 ouT -
"DW" T — N2 s) D" el IN2 =}

ENO -

UM 2.9 shegrnisldtoyauu slice
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nsdnfaufindensdewriu ATAT overlay uenwileainmsidndisdoyauuy slice

v aaa Y =

W Saiinsdndaunsdrveudiniiums AT overlay Bnenelae AT overlay fe wiinii
oualvidfedeyaruufinflldszndliudmesiudennisdndsiugiu Sedeivasnisld
91U AT overlay Aoanunsauszmauszinmdeyaiiunnenaiule

msia overlay wisiwediu  Irssnannsiwediiufiuvdanndaudsndnd
dioams uddldvinvesUssindoyalu AT deasvililusunsuadne overlay 1% aintdy
anunsaivuayiladeyaves overlay Wudeyadessoluly wioasimuadu struc wie aray
Al udednednsaned

Fregvainisinue BLiduluduazfudsges overlay #0791 OV Avumdu array

994 Bool 8 ¢

roject3 |~} Name Data type Default value Retain Accessiblef... | Vis
’f’ Add new device 1 4l * dnput
by Devices & networks I _jE @a- Dwi Dword # SetinIDB =]
B PLC_1 [CPU 1214C DC/DC/DC] | S5 =g » DWI_Struct AT DWI* Struct Setin IDB
[l‘l‘ Device configuration BT B2 Byte E 6%0 SetinIDB | w| =]
%/ Online & diagnostics 5 <l * O AT A2% Array[128] of Boal SetinlDB
r s Program blocks 6 41 - V1] Bool Setin IDB
I Add newblock Folap = ov[21 Bogl <etinIDB
& Main [OB1] 8uig] = ov[3) Bool SetinlDB
& slock_ifFa1] [ ] 90%m | = N ovE] Bool Setin IDB
+ [ Technology objects 10 < . ov[s) Bool etin IDB
+ m} External source files 110480 < av(s] Bool Setin IDB
r L@ PLCtags 12741 L avi7] Boal Setin IDB
% Show alltags i == [evie} . Beal )l Seviniog [ BE
—= 14 €0 v Output
tails view | ¢ I -~ — N TN TN TS TATE 1 III\ == [ A 1

5U# 2.10 segramsmnunsdiuds

fMog19wosnisniviua DW1 181 DWord wagfuustes overlay §831 DW1_Struct
niiwdadayadu Struct vibiauisafvuadaudsgesly Struct leignde W1 1Ju Word, B1
.U Byte uag BO1-BO8 1Uu Bool vianun 8 i3 vilvislindeyaasy 32 On auvilaves DWord

Fadusuusluaduies
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Project3 » PLC_1 [CPU 1214C DUDCDC] » Program blocks » Block_1 [FB1]

vices
20 FR|ddss e EREEBtatEl €@ d % & B
Block_1
Project3 [ Name Data type Default value Retain Accessiblef...
I Add new device (A < v Input
i Devices & networks |z a- oWl DWord 6#0 Setin IDB 2
':j PLC_1 [CPU 12714C DC/DC/DC] 1 2 4 ¥ DWI_Struct AT"DW1" Struct Setin IDB
Y Device configuration L 14 @ = wi Word Setin DB
% Online & diagnostics 5 a = B1 Byte Setin IDB

~ g Program blocks 6 4@ = BO1 Bool Setin IDB

¢ Add new block 7 @ = BO2 Bool Setin |DB

4 Main [OB1] 8 4 = BO3 Bool Setin IDB

48 Block_1 [FB1] = | ] BO4 Bool Setin IDB
b [ Technology ebjects 10 @ s BOS Bool Setin IDB
» External source files 11 -4 L] BO6 Bool Setin IDB
~ [ g PLC tags 1241 = BO7 Bool Setin IDB

45 Show all tags 13 |a L] BO8 Bool Setin IDB
etails view :; b : om:::r‘ s

_ N5 a8~ nout
me Address_ 17 O d riewk
'
= o 1 o L% 1
JUN2.11 MY NITAIUAMILUT (D)

Tunsdlvasiegnadsuutl DW1 \udeyauuy 32 On drndmuaniusiiegnadisiu
wagyilvmuusly overlay asu 32 Ua mudeyaly DWI uwivnndwiuadeyaly overlay
NAIFILUS DW1 iu awie BO9 ihludnda Ay compile Tusunsuldnuiiues

Mg 19nslTufILYs overlay Tukuudiesg eunlanslidnenu

LAD FBD SCL

sokid N IF #0V[1] THEN
‘ EOV[1] = L' 1 4

== " K END IF;

IF #DW1 Struct.Wl = W#l6#000C THEN

FOWI _STucTAn £

i Ward e
"'*-"dl SOV Suct i — i END_IF;

V164000 W L6%0G0C < IN2 21

outl := #DW1 Struct.Bil;

k MOVE
EN N - =N % oun
=0W1 _StructBl IN & OUTYT=— #0OWI_Struct B N ENO —
IF #0V[4] AND #DW1 Struct.B0O2 THEN
=0u[4] £0DWI_StructBO2 a |
| ] | 2OV[4] — san
| o #DW1_Struct BO2 — 3 L END IF:

JUN 2.12 fegrenisldnusuys overlay
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NgUeINIsida overlay

1. Overlay ufinanunsaldenlély FB uaz FC wuy standard access Wity

2. lalansavii overlay veadayaussian Variant o

3. quAes overlay festasniseinuimlUIuan  @anaintesninla  ue

annlle)

4. Fostmua AT ndsannisadeiaulstuiud

Pulse tasnmsy CPU visadtysyad (SB) anunsasenlmdudnge Pulse Wioldiu
Pulse AL3aae oA Terdu 16Fe 4 Yes Tnsaunadsandy PWM (Pulse-width
modulation) ¥5e1du PTO (Pulse-train output) Ale

nsldunsedeulmuuuiiuguinagdd PTO Ssaansodseusaziane Pulse
diewdenld PwM vide PTO Alé uslliaansoldnuisgldndoutu Pulse toinn luaansa
grldauaindidadug Tulusunsudléliilevnnmssanodnmves CPU ude sB Ishilusdne
Pulse udatedinitog tumasgnisesnannislirumthemui Q uarhiaunsaliidie
Snquszasddululusunsudldls W mnvhnsdeudeinaiignivunandusasneg Pulse
we #3 CPU agldlTupilviiendnn g

'
1 d

9E1918MANNA Pulse 1AUANGIAN A1ANE Pulse dsan Y89 FAa18 Pulse fp 1
MHz dwfu CPU 1217C uagil 100 kHz dwfu CPUs 1211C, 1212C, 1214Cuas 1215Ci
A1 20 kHz #1915 SB MuguviFe 200 kHz dmsu SB AmSage usu

fay Pulse 13 4 9wdl dds 170 MbudnSuduey agrslsfinuanunsasarlmn
Adneadnndalafldly CPU visa SB

laiansnsadadiaans Putse Ty SM vidansyane 1/0 1 essanlilfnuieatums
weulitug1ilsfiess Yelusunsy STEP7 aelaiioufidliunuiugyhand arudmde
Aruiigean BuRudmesdeditavesieidauities deiudesiulaldlévinnisdanuiud

AUD Pulse a9aM UDIFIETAUIT

' '
= £

aunsaientdiiTne Pulse 90 CPU w@ine F9sdAmds /O 13uAY aunns
v =1 e o = Y < 2 s Y v
Auanall (wifiansnsavinsudsudednaduiuesaus Als)

PWM tludaenisiiesuaterdnadufey Tuvaen PTO ansadenldey 1 vse 2
wIRnesatednls satunedwsulidensldau Pulse ity Aanunsethluldauly

duduala



Description Pulse Direction
PTO1
Built-in VO Q0.0 Q0.1
SB /0 Q4.0 Q4.1
PWM1
Built-in outputs Q0.0
SB outputs Q4.0
PTO2
Built-in /O Q0.2 Q0.3
SB /O Q4.2 043
PWM2
Built-in outputs Q0.2
SB outputs Q4.2
PTO3
Built-in VO 0.4° Q0.5!
SB IO Q4.0 Q4.1
PWM3
Built-in outputs Q0.4'
SB outputs Q4.1
PTO4
Built-in /O Q062 Q0.7¢
SB 110 Q4.2 Q43
PWM4
Built-in outputs Q0.6
SB outputs Q4.3

Ul 2.13 msidenld Pulse
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1. CPU 1211C it Q0.4, Q0.5, Q0.6, 113e Q0.7 fatillsiansnsnlfiedinmmandiu cPU 1211C.

2. CPU 1212C 4ifl Q0.6 %39 Q0.7 Astiulyianunsalfioninsmaniiiu CPU 1212C
*p ms’mﬂfsl%é’wé‘aﬁ’u CPU 1211C, CPU 1212C, CPU 1214C, CPU 1215C, wag CPU 1217C

2.6 Usunsy TIA Portal V.14

Wuldsunsuisauionaniaanounmuaues Siemens 115l lulusunsufanive

71NN NkUVNIIAINTSUYIP918833U TaelUsunsuazsiunaniae Drive PLC HMI IPC

1limeiuiedesoniseonuuulaslifesasmigalusingy

2.6.1 daulsznauvaslusunsu TIA Portal V.14

1. meé’mﬁalﬂﬁamwmﬂ

2. wildeninanuiyvdn (aslusianlml Walusieam lunsvlusian)
3. TUsieAnufifesnisden
q

Wasulugs yuuesuuulUsien(@aIn Portal View LU Project View)



4 Siemens

@ Open existing project
® «

) Project view

T4 Siemens - D.\UsersuayhuakuylDocuments\ utomationProject5\Projects

——F—‘——-i'—ﬁ‘ﬂh—h-
ERT-E B X Px ol E G D

existing project

Recently used
Project

] Projects.apis

"] Projectl.apl4

] Projectd.apis

_] Project3.apl4

<]
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- @ X

Totally Integrated Automation

P 4

Path Last change
i 1112712019 8:35:03 PM
0 1 111812019 5:26:59 PM

111192019 11:28:56
111812019 6:53:42 PM

£838

-

Browse

sUfl 2.14 vihsnaduduvedlusinga TIA Portal V.14

B o PO TR

[ 3

Devices

= [ Projects
W Add ne
iy Devices &
T WA [CPUAR W
I cevicecanfiguration
% Online & diagnastics

» g Program blocks

» [ Technology abjects

» [ External source files

» Lg PiC tags

» [ FLC data types.

» 53 vatch and force tables

» [ Online backups

» [jii Device proxy data

% Program info
&) FLC alarm text lists v

» [ Local modules
1 Ungrouped devices.
» 'af Common dara
+ [§f] Documentation sewings.
+ [ Languages & rescurces

» (g Online access
» [ Card Readeriuss memo: < F* =

e ] B el As

[ Activate basic integrity check

Open

/

\---------------------_,

—aX

Totally Integrated Automation
PORTAL

’-----\

& betworkiew  [BY Device view ) |0 Options

v | Catalog
Searchs |
4 Filter Profile: | <All> =
» [mery

» [ Signal boards

» (8 Communications boards

» [ Banery bosrds

» [@oi

» moo

» (@ DiDg

vima

» [mAQ

» (W AAQ

» [ Communications modules

» [ Technology modules

boje3es atempiey ]

51003 BUNUQ [

syse | gl

sspRIgn

A

fs]

B % 0 =

v | Details view = L" "
‘ Vv oa T

e

o W N § E E N N N N E N N N N

Path

i
—‘ S

[pGeneral_u)| Cross-references

Description

| Compile

U

< N [GProperties [finfo 4| % Diagnostics

SUT 2.15 drulszneuntindnanisyinaueslusunsy TIA Portal V.14

Y

1. uaumy uazuauiAsesile (Menu bar uag Tool bar)

A LN

NUNFMTUTINU (Work Area)

wougunsal uavlusiaavesaunsal (Project Navigator)

gunsaliasy wazynAde wieas1alusingy (Task Cards)
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5. AUIWNNITRIAI099U (Inspector Window)
6. wWasuluduamasuuluyman (Change to Portal View)

a

7. hauAIeallaNUaduniiawnluenu (Editor bar)

2.7. Modbus

TUslmAea Modbus fuluslnaeaiiiedeansteyaduns/iedmauasidamesnielu
PLC FagnAndulag Modicon (Jaqtiufiouim Schneider Electric) Tuslmasa Modbus ¢
Huitgensuiusgrsniandunsindedeasiiuuuuidnisaluslanes  suillosnain
MODBUS fuszuuidn laifianlddne \deuseuazimunde wieuigiannsniluslnnead
uldannlugunsnidug 1wy RTURemote Terminal Unit) PLC wusiu uanannil Modbus &
annsnsesiuuarldnusuiunenwaladudimn SCADA uay HMI gavliufladnde

Tuslamea Modbus \un1sdeanstoyaludnuas Master/Slave dadunisdeansan
gunsalial (Master) tedoufen dnilvginiusendiiineuimesviogunsniuania HMI
lugsgunsalgn (Slave) lémaeeios lagansadmuavaneavguasalligegn 255 1ades
Inefldnuaiznisadetons 2 wuy fia Jeyakuy ASCIH Uazdayauuulavgiuass (Binary) Tu
Tuslamea Modbus fideanstegauuu ASCIE azi38n Modbus ASCH wagluslanaa Modbus
fideansdoyauuuiavgiuaes az3en Modbus RTU vlwdmisuansslumsimuad mesn
doans

msSudoyameluslanea Modbus anansaidenta 2 Inue e lvaia ASCI uae
Tstua RTU @9via 2 Tmaiadifienaunnsnstuiinisimungiuousesndeyamelusisy asden
Tnualaflfudditouledn  gunsalyndiidesutueglutaiowiotoifoatu  asfesieli

A = U g.ll
LAoN Y INUALRLINUNIALA
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Query message from Master .

Device Address I Device Address
Function Code Function Code
Eight-Bit ~ Eight-Bit
— Data Bytes — — Data Bytes
Error Check Error Check

. Response message from Slave

JUN 2.16 Msfndedeasuuy Master/Slave

2.7.1 Modbus RTU

wisudeyaluluun RTU Useneusmietoyasanwsinuiiawennsa 1 lud, vaneae
fladdu 1 lud, Jeyadiviinssudadruaunngalsiiu 252 lud uagsianssaeunmgnies
YoeUByakuy CRC (Cyclical Redundancy Checking) ¥u1n 2 lus @1 CRC Hiupndidun
unandeyannlud laisn Start, Stop ua Parity Check Inefii Slave safidstoyasenin
watusva CRC wdrdwnuvneluddeyasenin wimntudle Master l9sumsudoyauay
nondoyaeonInsIudIREiinIsAwme  CRC - awignsiendu  Slave  ieviins
Wisuiisud CRC v 2 Arimssduvield vinlinssfunansiniaamiiananalunissuds
Foyalulvun RTU n3sudsdoya 1 Tud lidnzdudeyadulaniglumsuazdewinisdsdn
Joyasiu 11 Un Ao Un Start 1 Un, Unteya 8 Us, Tansiaaeu Parity vosteya 1 Unuazin
Stop 1 On semnidenuuuliufidn Parity Aegiduluy Stop uwnu 2 On dmSunisimuals
i Parity tu anunsaidendusuugvidedfls uazmndesniseonuuuliaenndosiugunsal

A Yo o A A 4 a LY ~ < a A 1
mﬁiﬂmumlﬂqum ﬂ’JiLﬁEJﬂLL‘U‘UQIWEJ‘V]E‘WSJWiO‘UTUL‘UaEJ‘L!LﬂULLUUﬂﬁiEﬂNNﬂ’ﬁMi’Jﬁ]a@U

Parity Jloptd
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e MODBUS message <
Start Address | Function Data End
= 3.5 char 8 bits 8 bits N x 8 bits 16 bits = 3.5 char
Frame 1 Frame 2 Frame 3

ts prem—— e m— —

PRGN I G NOUORRS [R5  F °  [EPRRPONOS O N P § [

l ' ) . I‘ .] ' y

P E— - - i 35char ' |

at least 3.5 chiar dtleast 3.5 ctar F ,

4.5 char
Ul 217 dnwazilsudeyaves MODBUS RTU
With Parity Checking
Start 1 2 3 4 5 6 ¥ ‘ 8 Par | Stop
Without Parity Checking

Start 1 2 3 4 5 6 7 ] 8 Stop | Stop

UMl 2.18 Anwaizdenausiaglufves MODBUS RTU

2.7.2 MODBUS ASCII

msSudedeyalulumn ASCI dufleutand1sanlyue RTU asaiilulmun RTU
foyaflazdsvuan 1 lud vanswiudasznousiie Aaunsadsesnivldias uidmsulvun
ASCIl azsipstoya 1 1us duoomniluiadnes 2 % 1t f 0x5B Fauaugiudunn fazgn
woadufidnus 5’ wagddhus ‘B’ antufaimsdumsia ASCI vasiadny i 2 fatu
Galdun 0x35 dm3U ‘5 waw 0xa2 dwidu ‘B’ udwihnsdesita ASCI via 2 Afloonly Feay
Ienawiiunsdean ox58 dadudeyauing 1 lud Tulvue RTU

suwiuldinisdsdeyalulyun  ASCI  asfesihnuuinniinisadsdeyalulmun
RTU Bavhlisnsndalunmsdeansildsing awvmidusuuifinsed e Ascl 1égn
sonuuuIndmiugunsaliilifiruannsalunsimuntissyezsinaveanatlunsadansy
foua egnadululiua RTU figunsalanunsadmunldiezdasisudeyausiazirisuoanuse
nawhefusinla  wazgunsalfisesudeyafifiosanunsonmadunazusnusgldinnsudeyaus

azlsUNS UL Tszezinanvinanunglutiannmuansaty Wisyinlvaiusansia
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(%
a

aouvnyaiLAulazrAuanYesudeyausaznlsily udluanuduaideilgunsaBnuans
yiaflifiewaunsafient  SafeddiBufartaslannaniuinitufuuasaiugnves
wisudeyald duldudlmun Asal @duluedasdudumsudoyadonisdeia AsCl 7
fvuslinefisgaiudu Ae 0x3A Fwmsafumsnes 7 auediegues Slave mngia
e daya ans19aeu RLC wawsvia ASCI 2 ¢ fitwuslsianedadugn Ao 1% 0xoD
LAz OxOA Aosia CR (Carriage Return) wag LF (Line Feed) mudsiu Tneluvaiziivatoya
Tenmsivdsdeda aunsalvniazAeensIvdeuteyalulainiinisdesia ASCI ves ‘v

o

sonuvsely ddfezsud

wazildlimsduiudusudeyassnuindy Azdinszuiums

Suteyasialy

Dala
0 up to 2x252 char(s) 2 chars 2 chars
CRLF
sUil 2.19 anuazisudeyaves MODBUS ASC
With Parity Checking
| |
Start | 1 2 3 4 5 6 : 7 Par | Stop

Start 1 2 3 4 5 6 F Stop | Stop

Ul 2.20 Anwaizdeyausiazluivas MODBUS ASCI

Modbus azuinslvigunsalfndedeansiusin Serial Port (RS-232/422/485) ui
Tuthagiuldtnmsfauiligunsalanansndadedeasiugunsnifieguunietedvedidn e
gunsailin1sdeansuuy Modbus Tuslaaea dwilvgjasiiu PLC DCS HMIs aglsfinna
Modbus Sudusesigunsaldmin Gateway wag Bridge lunsAnsiodoanssening Serial

. v a f @
Line NUBINBILUR
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2.7.3. Modbus TCP/IP
Modbus TCP/IP gnimundulaefinguszasdifionzinnisdoasuuudumeside
wldivgunsaldmandwmesidn szaslunisldnudwiunmsifuats (@euwaw) Ao 100 was
Tnganunsnvensszoglumsaeansliloonisligunsal  Repeater  wisluszuuuauaziien
gUnsniiidn Hub vid Switch Aazanansnannanslddn 100 wns uazdsanunsade Repeater
Yenpszavmalalaglisnse lunisdeansiaemluiananmis 100,000,000 Jaseduni (100

Mbps) wazwausegUnsallalidiniiuiy

SCADA Host

iy LA |

Cantroliagix

Ul 2.21 1e59918 Modbus TCP/IP

Modbus ASCI/RTU flagfnsedeansiu Mosbus TCP ilelildsmiluiaiote
fediinazld Gateway Aaseuazulassuuuunmsdeansioya lnennsdeasues Modbus
RTU/ASCHl ag18unnsdioanssinumne RS-232/422/485 ﬁ?uazgﬂ Gateway wUaslindu Modbus
TCP \isltlunsinsedeanslunioliiedmesidnsely

TumsUFTR Modbus TCP/IP e Tuslanea Modbus RTU fideusesae TCP 1ng
vhaouuudimesiin lassairadonnuves Modbus fe wonwaladuluslareaiavgndssnily

w3y TCP/IP TuneUfjUa Modbus TCP agilamsudayaves Modbus RTU sauluiuinsy

984 TCP Tnglimaald Modbus Checksum wiagld Checksum wa9 TCP Lmuﬁ'\i'gﬂﬁ 222
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€———— Modbus RTU Message >

(1Byte) (1Byte) Varies (2 Bytes
Slave Function -
D Code Data CRC
I

I
Modbus Application Protocol (MBAP)Header | I
| |

4] ki T v
(2Bytes) (2Bytes) (2Bytes) (1Byte) (1Byte) Varies
Transaction Protocol Length Unit Function Dets
Identifier Identifier Field (1] Code
Modbus Yep/1P ADU
MBAP Function Dat
Header Code e

Ul 2.22° 514 Checksum w3 TCP unuy

MN3UT 2.22 Modbus wewndledulusianea awUsznausedeya 7 Tud deae
Mavthdannuves Modbus RTU Taefisieasdensail

1. ¢hsey Transaction/invocation (2 lud) ‘L%’ffwjmsuamﬂ?iau%’auﬂaLﬁaﬁ
Fornumanequn gnaseenunse TCP ey fe Client walammils Tnglal
ABITBEIPUNITNOUALDY

2. fhszuluslaeea (2 Tud) - Tudiwasdinndu 0 wane

3. Length (2 Tud) : ilumsszysruaniluiismduanluduesiassymie fleddu
1A waeiluiifoya

4. shawyming (1 byte) : WWun1ssey 1D veudsnnesfeglussuvdeas o1ad
\Ou 00 fis FF Ald

5Uf 2.23. M3uvas Modbus Serial 1u Modbus imesidn

2.8 Arduino
Arduino \Juveinlulaspaulnsiaesnsega AVR Afinsimuwuy Open Source fio

= a ¥ :.ll ¥ s s 3 % s . ¥ Y
llﬂ'ﬁL‘UﬂLNEJ‘UEJ;JUGVIQ@’TLJ@'WWLL?iLLﬁS“K]@WG\LL’JﬁW)U@i@I Arduino Qﬂ@@ﬂLLUUN’fLmGUQ'va@NWEJ
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Aaudsmigdmiudtuiudne  Neldldnudainsadawlasiiuiiuinundeseniias
UBIA viselusunsunalnoneie

ANuievesUesa  Arduino lunisdegunsaliaSusingg  Aeldaruanunsnsiesas
a & A ¢ v A v a ¢ a A oA
dlannsetindanneusnualousiaidiuniun /O vesuese (JUT 2.24) viseliioauasain
anansaidenderiuueiniasy (Arduino Shield) Ussiaveine (UN 2.25) 1wy Arduino XBee
Shield, Arduino Music Shield, Arduino Relay Shield, Arduino GPRS Shield Wudu udeu

AUUBSAUUUBSA Arduino walkdeuluswnsuimuselaaey

>

'

testadea N RN elssnne

;.l;‘..
AR masnnns
v
S 2

4

-
..

..
.
& |
Q

| -

srarman
thasmep

-1k

TR e snrarAesrsannes
R L N
(e ey e R N
BEprsspgssssssprsnrony
'E R R R R S RN R e

R e
e

Uil 2.24 Uesa Arduino #orfu LED

sUfl 2.25 uadn Arduino siofiu Uesn Xbee Shield
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2.8.1 dawumdJusrsawas (Hardware)

(%
a 1

veindidnmsedindvunnidn Atlslasneulnsaiass (MCU) 1usudiuman gnunan
Usgnouswiugunsaididnnsetinddug  ielihedensliou  viefiSentuin  veda
Arduino Inguasa Arduino tesfiivansgulindenld lngluudazsuenafianuuansisiuly
Sowesuunresuesavioala Wy Sauvemnsudsyn, wiwulnild, Ysednsaim

284 MCU Wusu

2.8.2 doufilurenduas (Software)
® mw1 Arduino (@349 wdafAe 11w C/C++) TidmiuTulsunsuauay
MCU
® Arduino IDE Huesesiiodmsuideulusunsusaeniw Arduino, Compile

TUsunsU tazonlranlusunsuasuase

e sketch_jul25a|Arduino1.8.5

File Edit Sketch Tools Help
O nga
sketch_jul25a

void setup() {
/7 put your setup code here, to run once:

}

void loop() {
/# put your main code here, to run repeatedly:

b

Uil 2.26 Arduino IDE

2.8.3 sUuuumslgulusinsuuu Arduino
1. Woulusunsuvuroufiumes sdmnalusunsy ArduinolDE Ganunsanio
Inanlaain Arduino.cc/en/main/software
2. ndnideddelusunsuiSeuiesudy igldeudensuuedn Arduino 4

WagnN8LaY Com port



S BT YT
S TE AN

USB
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File Edit_Sketch (Tools] Help

Auto Format

. Bowd

Archive Sketch
Fix Encoding &t Reload
Serial Monitor

Serial Port

Programmer

Burn Bootloader

Ctrl+T

Ctrl+Shift=M ~—

U

" Arduino Uno

Arduino Duemilanove w/ ATmega328

Arduino Diecimila or Duemilanove w/ ATmegal68
Arduinc Nano w/ ATmega328

Arduine Nano w/ ATmegal68

Arduino Mega 2560 or Mega ADK

Arduino Mega (ATmegal280)

5UN 2.28 1Hon3uueia Arduino Nineinsdnlvan
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Auto Format Ctrl+T
] Archive Sketch
Skaleh. gtz Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M
Board > |
Serial Port » v COM33
Programmer »

Burn Bootloader

R U T W SN i

JUN 2.29 I7envinglay Comport Ya3uasn

|

3. nadw Verify lansiaaeuaiagnaesay Compile LAalusunsy ntunady
anlvanlen  lUsunsuludavasa Arduino Hiumians USB  Liledulvian
BYUTDLUAT FLUANIVDAIULAUL 9GS “Done uploading” WazUDIAALLIU

FarumnuAdsulusensuialasiui

petwpl) |

(led, ) :

1 Joup() 1 -

5UN 2.30 nady verify LilansiaaauALgneas kazCompile lARLUIWATH
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led = 13;

i sotupi).t
M=l alise T

srads(led, OUTHIOT):

Toop(y-(

Ul 231 SulnanlAnlusunsy

2.8.4 Layout and Pin out 983U85a Arduino

Q o - o
20w aa
< P g Nees =5V .3 ©
3 woin ICSP - @iy USB interface ==z ge 2
[ 31 b @ :11_’ £ '~
29 g2 4 o amafn /O
iy 0oy o

2.1 Reset

e'cc hu.’n?vu‘nu
DIGITAL (PWH--)

: 3 ONO)__
1wefmUSBE | ‘ ™ % S .M_,J_.. ‘

-
wxume  ARDUINO

~ ol
¥
F 8

5.39%n ICSP : Atmega328

10.MCU : Atmegal6U2 = T

8 + -
N W ARDUTNG . CC - MADE N XTAL

9.999 Power jack 7-12V

6.MCU : Atmega328

- P 7.w9dm /O
8.993n Power

5UN 2.32 U03A Arduino ey NSRS

u
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1. USB Port : ldmdusefiupauiumesifiosnivaniuswnsudn MCU wazdnelv
Tiiuvese

2. Reset Button : t{ul Reset Ténaulosiosnsli MCU Bunsvhaulul

3. ICSP Port 984 Atmegal6U2 Junesaildlusunsy Visual Com port Uy
AtmegaléU2

4. 1/OPort : danea 1/O Rausivn DO §a D13 wonanil v1e Pin eyt
Lﬁ/q\lliJLaiJéj’JEJ L Pin0,1 Huan Tx,Rx Serial, Pin3,5,6,9,10 tag 11 v PWM

5. ICSP Port : Atmega328 Huwesaiilélusunsy Bootloader

6. MCU : Atmega328 48 MCU fildfunuasa Arduino

7. 1/OPort : wenanasdufdsea 10 widuldsudurtessudyaimeunden
IR AO-AS

8 Power Port : IWiatwasuasadlodosnsanglwliiuisesaeuen Ysznau
Faelides +3.3 1, +5V, GND, Vin

9. Power Jack : Sulwain Adapter Imaﬁumﬁuagjiwd’m 7-12V

10. MCU w03 Atmegal6U2 Wu McU #ivimindidu USB to Serial lmg

Atmega328 azfnfany AoNRIWes K1Y Atmegal6U2

2.9 Hub
o ¢ G2 P | a s A s A ¢ a A v
Hub LUUQUﬂimﬂu&Jﬂa']\‘ﬁ/]Lsﬁallmaﬂ@ll‘v\nL@]@ﬁ%ﬁa@‘Uﬂimﬂ@NWjLm@ﬁ%u@au LU

seiy Hub lussuuiesediy Wugunsalfilddwsudenlesdyaavetsgunsalniotiawdi

Yy

ey n1sasvilvineuiinesuraziaTesneuiuneiiantuvsodwoyatnulaas Aot

g

gunsaiiall Tnelussiidnuasinloundesdmsnuanuuinugeussuin 1-3 17 waus

9

1 a

Y al 1 ¥ d‘ a =] 1 1
3141J‘?1ENLEJ’]1’JLﬁEJ‘UEﬁWEJLLETL!LLG]@%Lﬁumﬁﬁﬂiﬂﬁmq"\]’lﬂﬂEJlIW’JLG]@'ﬁJWaWEJEu WU Hub 4 Ports, 8

9

Ports, 16 Ports, 24 Ports 130 48 Ports Wumu

L-t-lLlL.t 1373

Ul 2.33 Hub
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2.10 unasanglv

wiastngln  Wugunsaiidrendsanliildiuinanlnih  Hudildiunnndigaly
msuvamdsanulifianguuuuniduidudnguuuunils  whnsuazdieramneiagunsali
wamdsnuguuuunilwundsnuna, wdsmiad, wdnuuaserfind)lhdundanuliin
wiasdnalrluuumiuauls (regulated power supply) @13130AIUANKIIAUNTBNTEUALDIANG
T asiuiueuiinvanaginsasuilandelimaudsuuladindsnufidunminm

wiasdglinnddedlasundinuanunamasnuneusniiiedneliluaniaznis

UILNANAINUVDIAIT UL LUV NUATRIUY WHAINAINUNIEUDNIZTUDLNUNITIDALUY

Y

UM 234 unasinglvluuuaiunula
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2.11 faduniudsuanta

LY

fgunmuusuale Wusdunuedenids Naunsavsuaanuaiuniule dewld

[ 1

UBUURNDTUUSI 1 THUSuAeudiveades Usuaussiuedne udu
fnumuusualasisdamaleguuuy wulugun 2.35 Wusiiumusumlduuy
J0qu Azilegrieiu 2 vila Aoviln A uazviln B

o imumulsualiuuwiegueiin A dnvazmsusuamnuiuezliiludadu
Jeylglunisusuamanusavasdss avmialaennineide B

° é’hﬁwumuﬂ%’uﬁﬂﬁuvuaaajmﬁﬂ B anwazuInIsUsuAIAMUAIuNILITY
WUULDEY Deuldnuimiy aunsemaalandg

uaﬂmﬂﬁéhéfmmuﬂ%’umlﬁl,mmaaq'u FaHuUUTLARWNUNAS WUU 2 TU UV 4 TU

wazwuUTainglus é’m%’uiuﬁqmummmﬁaﬂmLLGiLLU‘Uﬁ'iiaJm 3 UL
v v YR PV ¥ | I3 Al Y A
mdumudTueale Bunldauey 3 91 Tesvinane astuvineegiuunuivevyuy

HoNAAIAIUNIUY @8N 2 ¥ AzdeRgiuLaUATUBUNIAIA AN

5UN 2.35 dsumulsuanlawuuiegy

FadunulsuAlakuUIagN AAIANNAUNIUTEYRENAINT TngAIAINAIUNNY

8 4

T L

8100K

1T

UM 2.36 MsgAANUAIUMUTBIRIUNIUYTUAlALUUIBgY



3.1 LWUNINITANLEUGIUY

uni 3

A5N15ALHUIIUY
( Sudy )
v
Anwlusiamoa
v
@nwn PLC SIEMENS S7-1200
v
Anwluswnsu TIA Protal V14
v

Anw1 Arduino Uag n1sdeasteya

AsIRAa LAz LAY

NAFBUNITNENY,

5BV PLC

AIIRRDLILAZLA 1

NAADUNITSU/AS

Jaya Arduino ,PLC

gneies |

asunansALluOU

v

SUN 3.1 LEURINISALTUY

u
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3.2 nsanwlusinnea
NFTIUAZVIUWANITVNIATINLATUR  1Sausnisnduaz@aadnuiArediuyas
lslarea Wesnazsaadilandnnisviniauves Modbus TCP/IP wieilUsieganiugunsal

nleguavinanlineasdlasgagnieusiug

SIEMENS

SIMATIC

S7
S7-1200 Programmable controller

System Manual
g‘lJ‘ﬁ 3.2 PLC S7-1200 Manual Book

3.3 A13An®I PLC Siemens S7-1200
ludures PLC Aflmnuddguazdnduasdes@nulassaiimannsiienu A
winzadlunisldanumugiulusinaea Modbus TCP/IP TagagyinisAnwn PLC dail 91nluy

@71U99972 Manual Book

3.4 n1sAnelUsHASU TIA Portal V14

A o 2 v XY . < v o = ~
Wovinnsidenleaiu PLC 98919U59M  Siemens  N3E@aavinn1s@nwlushnsua
nldmudiulunisdion uanwmeslnezinsy Jui@es TIA Portal Tegluluswnsuaszdl

dadsznaudidglunsihunldfudadayauazdinmsviuvesnlusinasa Modbus TCP/IP
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sUl 3.3 TIA Portal V.14
3.5 AMSHAUAIIINNTZUIUNTT

3.5.1 n15MadnY
— ® 0 0 0 o0 ? 1

(N)l [
~g

gyjesly

igr‘l\! ’l- i "'E g f'T'f ? 192.168.0.1

V.- -y L =
AL LIS

f o WS B Ean O ot

‘TzEu 24v0C W’ Anslog

Vi Inpute h

SIENENS 2018 h,...u
SIMATIC el

$7-1200 I k\'\

r b ”.‘ﬁ\ kO ]
e et NS N
I N -

192.168.0.120

192.168.0.9
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g‘dﬁ 3.4 nsAeAEI N
Tagvinsidousiasa PLC , eufinmed , Arduino Whdnefusinu Hub Tngldany
Bwefidn Sensasdeyaiaziiavszyiu-dedaiu Ao IP Address daldalilsoglunuay
enfundn uagludd 1 Arduino Wu Slave way PLC 1u Master g Arduino azdsdnitenu

Taanngagnuniuusuala bl PLC

sUl 3.5 nsdeany ARDUINO Aushsumuu3ueals

Fell 5V lituddunudiuails Tuiiildlilves Arduino waz siaun GND ved
AFUVNUUSUAN AU GND v8d Arduino Uag neduns 139 A5 wazdedstayaves PLC T

NADYNAABILNLARINANITVINIUY
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5UN 3.6 msdegunsalnivin

3.5.2 N394 IP Address Tifiugunsal

3.5.2.1 N15049A1 IP Address U99A9UNNDS

:‘: MNetwork and Sharing Center
* :‘: > Control Panel > Network and Internet > MNetwork and Sharing Center

View your basic network information and set up connections
Control Panel Home

View your active networks
Change adapter settings

Change advanced sharing Kobwifi 2.4G Access type:
settings Private network Connections:

Media streaming options

Change your networking settings

& Setupa new connection or network

Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

x_'.ﬂ Troubleshoet problems

Diagnose and repair network problems, or get troubleshooting information.

See also
Internet Options

Windows Defender Firewall

JU# 3.7 Juneulun1sns IP Address Ua9ABuIngs

B Ethernet Status oo W EtheretPro perties
General Networking  Sharing
e T o Py Connect using:
IPv4 Connecivity: Mo network access (57 Realtek PCle GbE Family Controller
1Pv6 Connectivity: Internet e
Media State: Enabled , ; —
This connection uses the following items:
Duration: 00:08:05 - -
heed: 100.0 Mbos W1 £ Client for Microsoft Networks A
' ' “*IFile and Printer Sharing for Microsoft Networks
P P ¥ T3 File and Printer Sharing for Microsaft Network
Details... 9 Q05 Packet Scheduler
) 4 Intemet Protocol Version 4 [TCP/IPv4)
[] 4 Microsoft Network Adapter Multiplexor Protocol
. . PROFINET 10 protocol (DCP/LLDP)
Activity 4 Microsoft LLDP Protocol Driver
<

v
- >
Sent —— L ! ~——  Received
\ >
@7 Install... Uninstall

Bytes: 16,514,825 I 33,717,888 Description

Transmission Control Protocol/Intermet Protocol. The default
wide area network protocol that provides communication

) Properties ‘ ®Disable I Diagnose across diverse interconnected networks.

| Close 0K

Cancel
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5U% 3.8 Tumaulunisns IP Address vaspeuiiumes (sie)

Internet Protocol Version 4 (TCP/1Pwd) Properties
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(C) Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192 . 168 . 0O ., 9

Subnet mask: 255,255,255 . 0

Default gateway:

Obtain DS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server:

alternate DNS server: 3 :

| Ad\:'ar;ged.:

[TJvalidate settings upon exit

| oK | Cancel

JUN 3.9 YJuneulunisns IP Address vasnauiianes (ve)

3.5.2.2 n13Ran IP Address 484 PLC

IP protocol

(®) SetIP address in the project
IPaddress: | 192 . 168 .0 .1 |
Subnetmask: | 255 . 255 . 255 . 0 |
[ use router

Router address 0 0 0 0
() IP address is set directly at the device

SUT 3.10 n13sseen IP Address 103 PLC

40
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3.5.2.3 n13@eA IP Address ¥4 Arduino Board

#include <SPI.h>
#include <Ethernet.h>
#include <Modbus.h>
#include <ModbusIP.h>

con3t int SENSOR_IREG=100;
cocn3t int sensorPin=A2;

ModbusIP mb;
leng ts;

byte mac[]J={ 0xDE,-0xAD, 0xBE, O0xEF, 0xFE, 0OxED};
IPAddress ip{l192,168,0,120);

IPAddress gateway(192,168,0,120);

IPAddress subnet (255,255,255, 0);

U 3.11 N3 IP Address 404 Arduino Board

5191ANNSAIAT IP. Address vesaunsainsmualveglunuauieiuiieligunsal
naueausodaasneiule laeviiniseean (P Address vaspauiiuinasidy 192.168.0.9 ,
Y99 PLC 40w 192.168.0.1 waz Arduino Board 1¥u 192.168.0.120 gisgudnsdu
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3.5.3 n15udA IP Address vasaunsalnigluasuau
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1%

istics for 192.168.8.1:
Fs: Sent = 4, Received = 4, Lost
Approximate round trip times in milli-seconds:
Minimum = 1ims, Maximum 15ms, Average = 5ms

[N
CI-'I
o
Il

C:\Users\KKKKKKKKKKKKKK>ping 192.

Pinging 192.168.9.128 with
Reply from 16 .126: bytes=32 time=1ms TTL=128
T rom .128: bytes=3: TTL=128
7 .126: byte: me<ims TTL=128
me=12ms TTL=128

Co
1N

n
o
.
v

~
L
e
% B &

I
4

)
.‘I
b
-~
S
ad

|
4

08 .0.,128:
Received
Approximate round trip times in
Minimum = Bms, Maximum =

2

JUN 3.12 n1side IP Address vesgunsaivianuanigluiiay

183a91n71levIN15RIAT 1P Address gunsalvianuaLaIagyinnsnTIdAIa1115e
dadayasingUnsninilsluddngunsallivield  Taenisemadaesdilugalusunsunieluy
AaNRmes TenAslusnsy Command Prompt Waadwinmsda IP Address Aideanis

AFIvdaUlALNISRNN ping MUY IP Address



3.5.4 n1aeAn PLC WieSuA1an Arduino Board

Options

| I OB
> | Favorites

> | Basic instructions

> | Extended instructions

> Technology

Na
» ] S7 cammunication
b} Open user communication
» [ WEB Server
v [ ] Others
~ I MODBUS TCP
T mw e

M MB SERVER .~
» ] Communication processor

» 7 TeleSemvice

|
|
|

3‘Uﬁ 3.13 #HaRduuden Communication

W82
*ME_CLIENT_DB"
R 3\ a1
——ith RO—R—
22.75=—1REQ "DONE =
77,7 — DISCONNECT BUSY -
7774 CONNECT_ID ERROR—
192~ IP_OCTET_} STATUS |—
|68 “<HIp_OCTET-2
0 —{IP_OCTET_3
0-—IP_OCTET_4
502 —|IP_PORT
777> —{ MB_MODE
777> —{ MB_DATA_ADDR
<777> —{MB_DATA_LEN
777> —{MB_DATA_PTR

Uil 3.14 dlerduudion MB_CLIENT
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#MB_CLIENT_
Instance_1
MB_CLIENT
EN ENO
TRUE e REQ DONE = ...
FALSE = DISCONNECT BUSY —...
ERROR —i -
%DB1.DBB4 STATUS #Status

"aRDUINo_
1data”.arduino_
1.Configuration.

ConnectionType ., CONNECT ID
32 — |IP_OCTET_1
IP_OCTET_2
IP_OCTET_3
20 IP.OCTET_4
502 = JP_PORT
0 MB_MODE
3010 MB_DATA_ADDR
! = MB_DATA LEN

%DB1.DBW14
“aRDUINo_
1data".arduino_

1.Valor_A2[1] -« B DATA.PTR

SUT 3.15  flsiduudon MB CLIENT (sie)
Suanmisadsileriduuden MB CLIENT wazsihnastaensne ol
REQ : TRUE
DISCINNECT : FALSE
CONNECT _ID: “aRDUINO_1data”.arduino_1.Configguration.ConnectionType
IP°OCTET 1:192
IP OCTET 2:168
IP_ OCTET 3:0
IP_ OCTET 4:120
IP_PORT : 502
MB MODE : 0
MB_DATA ADDR : 30101
MB_DATA LEN: 1
MB_DATA PTR: “aRDUINO _1ldata”.arduino_1.ValorA2[1]
Tnedien 1P  OCTET #9940 3311U IP Address ¥89 Arduino Board fevniuringsTy

m%muwmmamamdmmﬂ Arduino Board 157 “aRDUINO 1data”.arduino 1.ValorA2[1]
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X

@ GlobalDe |~

ﬂ" "7‘,‘«"'?";":?;", ACIAYAVATON PSR T & ) ‘

~ g Program blocks
B Add new block
4 Main [0B1]
4 FBArduino [FB1]
@ aRDUINo_idata [DB1]
@ FBArduino_DB_1 [DB3]

» [ System blocks

» [ Technology objects

» @} External source files

» (@ PLCtags

» L& PLC data types

» 33 Watch and force tables

» [ig Online backups.

» m Device proxydata

B e ] _
JUN 3.17 wihwinen1sasegunsal

S A Y o 1 v - =2 & 1 Y o £ ¢ v 1%
enanstiluenansianulidwiunisldanuionisfinyivintu ey mlihluldusylevsisunism

lidnsdilag Nsdu dnneihudlvidaudadileon wazfesdeddisdvesenaisnnasaniinisuabuly



I Texts |

a6

PLC_1 [CPU 1214C ACIDC/RIy] “c Properties  |*i}Info i | %/ Diagnostics

J General I 10 tags “ System constants

nE v

General

Port interconnec...

Port options

Hardware identifier E
Time synchronization
Hardware identifier

> >

Hardware identifier
Hardware identifier

Hardware identifier: [65

» DI 14iDQ 10 v|
< i
dl ¥ 1 s [

EUVI 3.18 NUIRNITYTIIALLIT
4 v Static = = = ] -]
<l = ¥ arduino_1 Struct @ 00 (] ™ =] ]
<a = ¥ Configuration TCON_IP_v4 0.0 D E 8 g
a . Interfaceld HW_ANY 0.0 64 ()] HWidentifier of IE-interface submodule
<a L] D CONN_OUC 20 1682 E] ference | identifier
<a L ConnectionType Byte 40 16208 E} 11=TCP/IP, 19=UDP (17=TCP.
a . ActiveEstablish... Bool 50 TRUE (] nnection establishment
a = v RemoteAddress IP_V4 6.0 (] 2} IP address (IPv4
a = v ADDR (Amayj1i4] ofByte 6.0 2| v ss
a = ADDR[1] Bﬁe 6.0 192 W
a = ADDR[2} Byte 7.0 168 35| I~}
a = _ADDR[3] Byte 80 ° Z) 2}
a s ' ADDR[4] Byte 9.0 120 B
a = RemotePort Uint 100 502 Z) N UDPITCP port number
<a B LogalPort Uint 120 9 = K ocal UDPITCP port number
@ = v ValorA2 "Array{1.2} of Word | +14.0 ® %] ~ B
a = Valor_A2[1] Word 14.0 16%0 B ™ W
a a [ valor_A2[2). |Word 160 16%0 0 (v} 1

JUN 3.19 MseaIsuden

afmfudeniieiiumisuain Arduino Board Tnsnisasneiauyds arduino 1

Type Struct #9910UU @3NMILUT NI30AT Type TCON IP_vd aglamsnamagy 3.16

AEANTUTEYUANTIVNARIT]

Interfaceld : 64

dnasame Interfaceld l9annisadniid PLC fnth n1sasangunsalaziiviinging

LARISIUALLBEATBY PLC MIUNAIUEa1 91N1HUYINIAISEBATITD 8150103 identifier

ID: 16#2

ActiveEstablished : TRUE

ADDR[1] : 192
ADDR[2] : 168
ADDR[3] : O

ADDR[4] : 120

RemotePort : 502



Instructions

Options !
| > OB
> | Favorites

vrBasic instructions

Name |D-.
» ] General [

» S Bitlogic operations
» [®] Timer operations
» 3] Counter operations
~ [¢] Comparator cperations
HI avp == -
@ CMP <> N
Hﬂ CMP >= G...
Hil cvp <= oy |
G
o

CMP >
Al cvP =
Eﬂ IN_Range V..
@ OUT_Range V.- }
dl| oK} o
Il 4NOT_OK}- €S
» [} variant

» (&} Math functions

b [=| Move cperations

» B Conversicn operations

» S Program control operati..

» 55 word logic operations

» &5 Shiftand rotate

< i

2 | Extended instructions

> | Optional packages
Ul 3.20 Hlsiduvdonnisviay

47



MOVE
EN ENO
%DB1.DBWI4 "
*3RDUING_ ¥ oun

1data”.arduino_
1Valor_A2[1] — |y

UM 3.21 UanLABSLIFNA

a8

w0 4 e %Q0.5

*Switch4" Tag_1 *Lights"

] 1 |> I [ 1\

1 I [int | \ 7
EWIWI1000 250

*Tag_1"

WAW1000 %00 6

Tag_1 “Lights"

|> | [ 1\

|int | v/

TMWI1000 %07

“Tag_1¥ "Tag_2

|> I ;| \ X
|int | L )

750

“AMWI1000 %00 4

Tag_? “Light4

|> I | \

int | v
1600

d o s o < o = < ‘:l' dl'
LﬂUULLaﬂLQB%‘l@@%LLﬂﬁm Iﬂ&lﬂ’]iuqﬁﬂﬂﬂm‘Uaﬂﬂﬂ'ﬁVl'N'TUiﬂLGUEJUL‘UuLQEJL!I“UL‘W’PJ

119N aAUAsnuLaRINaeanitun1s Ua-Unnasn laefinisulisesunisita-Ualiniu

YUINVBIFIAIUNIUTSUA AN Arduino Board
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3.5.5 N13614A1 Arduino Board SuA1a1n Buwa deludia PLC

veid setup()

{
Serial.begin(9600);
Ethernet.kegin(mac, ip, gateway, subnet);
mb.config(mac,ip):
mb.addIreg(SENSOR_IREG);
ts=millis();

mb.task():

if(millis()>ts+2000) /{
ts=millisy{):
mb.Ireg(SENSOR IREG,anzlogRead{senscrPin));
Serial.println(analngRead(sensorPin));

Ul 3.22 TAalUsunsudanis Arduino

SUNNSREULUIBASUN DS UAINFIP 1 U UUSUA LA sdaran Ul

IP Address Alevinn1sasA I nountng
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4.1 nd1nd

nnunil 3 1fnsnanie msdegunsal dumuan wazdILUARIHAR9Y YBd
nszUaLMsTiaztihiveaes  LilemsuTuUsTUUmUALLA N uansralignAe Az Isiug
Faesusulgsluduesendaniuazreninng  dwsuidewiluunigndnisiunounis

NAABY UazKan1IVaae Ui linalAIInMIVAaedin N NAIIuE)

v
4.2 YUNDUNIINAADY

1. MPaBINIsSuUAIRIIIUIUUSUANLPYeY  Arduino Board n1svnaasdilazisuyvinnig
79a09LAUADFINFIAIUNIUUSUAINUABLN MBS HATNAaRIIRTUTNASIA@aUA LA N UG

TUsunsuinanansaeglu Range vasAineinsingyszanaloviels

R

UM 4.1 sioane Arduino sevisdimuniuliuanlduazaauiinnes
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A15199 4.1 N15suAdIgunIuUSUAN LAY Arduino Board

AFUNIUUTY Anfiuanslulusunsy Arduino IDE
Ale s 1 Asad 2 A%ait 3 A%adl 4 A%adl 5
0 0 0 0 0 0
100 102 99 102 105 104
200 200 204 204 205 201
300 297 301 303 305 305
400 402 401 402 401 396
500 503 503 500 505 501
600 601 602 602 601 604
700 702 701 701 704 702
800 805 804 799 796 802
900 897 900 902 903 903
1000 1000 1000 1000 1000 1000

2. veaeenssuAmasluds PLC Tngnisuirndilaann Arduino deluds PLC anuila
Feubilu uanmeslinezunsy ensideuiiansasumingnaeisiuglagnisnaasuay
Induiin - ndudlsldrngndesusiugimimaansilalunesendsalumuanunisyinuves

1w LED 1Hudegesusznauliiiunismunuuazn1sinauuesnsyuiunsesefivszansam

JU# 4.2 sipaneuauan Arduino Board wiiiusi PLC



A15199 4.2 WSsuiguaNlasuansmsunudsualaaslugs PLC
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ASail 1 ASai 2 asa 3 asail 4 Asai 5
AN Al AN Al AN Al AN97N Al AN97N Al
Arduino PLC Arduino PLC Arduino PLC Arduino PLC Arduino PLC
0 0 0 0 0 0 0 0 0 0

101 101 101 101 105 105 104 104 102 102
203 203 204 204 198 198 199 199 201 201
296 296 297 297 295 295 302 302 305 305
403 403 401 401 401 401 405 405 396 396
502 502 502 502 499 499 505 505 504 504
605 605 605 605 605 605 601 601 603 603
702 702 703 703 697 697 705 705 703 703
795 795 804 804 803 803 805 805 801 801
902 902 901 901 902 902 901 901 897 897
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

3. vnassnsiansuavedl LED lagnisnnaeinasinnisiligulaninesinozinsy (e

a5l LED ¥haulpedaduaimdiuniudsuails lasuinainda PLC wagdassuuaing

WaUaiadrasadusmemidalnlunssuiunis

Ul 4.3 seanevismunsaniuszning Arduino PLC waglyl LED
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A5199 4.3 NSLARNINAYDINADA LN

LIVDIANAINIUNY AN Al #INYININ5A Switch | 11n¥in15Un Switch
USuenléfinnaes Arduino PLC viiviaonliin agdiviaonliin

0 0 0 0 AN 0 AN
100 99 99 0 A 0 9
200 201 201 0 A 0 9
300 305 305 1939 0 A
400 402 402 1 A9 0 M9
500 505 505 2 A9 0 M9
600 596 596 2 AN 0 A9
700 697 697 2 A9 0 M9
800 803 803 3 AN 0 A9
900 904 904 3 A 0 A9
1000 1000 1000 4 AN 0 A9

4.3 pan1InNaang
Y | Ay oA v o 1V va 3 ! Y
INNINAAILANTIVEUAINIANY 3 AT AB A IAIUNILUSUALeT Arduino 81ule
| A # g v o ' ' '
AW Arduino &3l waneslnasunsy wae niskantnavamasnliluiinded nudmneens
90NUINTIN Faaeda 1An vag Arduino , N13AIAINITTOUABYDIQUNTAING 4 Tu , N156iD
arelflugin asawds , Nslley wanmasinazwnsy @usu Modbus TCP/IP i9numLu

Y s

NADIFILANBANSNIVUS  99AUIMINARUIUNISEY  8nNFg1TE A Arduino 81U

[Be D

Tumudiuald 500 Aavdeteyadelulunesiomes uay PLC Garnlunoufiamesfienls
9nlusunsa Arduino Aignulé 500 931 sauviednly uasmeslnezunsy AuansAeanun 500
wazmndeAly A1 500 vlElIEn 2 e 96Q0.5 , %Q0.6) wuiwalwly PLC ludiuves
IR AR 2 AIA%QO.5 , %QO.6)uaz asnltwlundoaass Afin 2 A (Light5 , Light)

P LArINYiNg Ua Switchd , %Q0.4 Agyi i lnisvunsuas
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AEGRITGERIG LI

5.1 wWagasy
NNTANTUNSANYILAZNAADI UL LWUSInApawsin Modbus TCP/IP S21D967

PLC S7-1200 wazlusunsy TIA Portal V.14 Asndusedldifenidosiuiiarinnisdinisvineu

s

muANLazIansHanAflasundiumuluAlFddliaedidumilou lwuwesiisy
Auazdsdludidumunuideiae PLC Tneldilusinnea Modbus TCP/IP lunsdeans wazih
iildlusievenmmunuili LED Tuanmwamilounts 1Un/Aa némseuaines 3ndinanan
Hragurlidlandnmsvihnuasndnnsmduny - dWiethluussendldonu  Fafuind
Usglovtiagnunniledesnmsinvvdnnsiauarnisihluldnueis ves Modbus TCP/IP
uazmailudds waniaeilaezunssl ve3uTEM Siemens Adndudadlilusunsa TIA Portal
v.14 Gasadilafiednnsieu msfiade msldnu uazfisnves Modbus TCP/P fiae

anusahanuiilallddesenlusunan

5.2 Ugynwazdsmsuilateyma

5.2.1 Uaymitny
1. Jeyadazonansiiasuiiu viliAnaruariiasindn
2. msldauldsinsa TIA- Portal V.14 sesldiiailunisfinuiuaznaasdly
AN
3. lifienaslunsWisuuannasinezunsy Tudiuves Modbus TCP/IP uag
i szyndldlvignaesiuiunesiy PLC S7-1200

4. lidlenusluniswenlanieimue Address ludiuves Arduino

5.2.2 Famsudbtutaym

1. deyaunsegndAnulagnisnaassliasemenuies

¥
a0

2. diededgmilunisldanuithdgmmuliulineetansd iislie1ansdtives
nnmsuAdgmvinlisuszesnailunisdnwiuazynaassly
3. ANWIALLANIN Manual book 984 PLC S7-1200 waznnasdiijey

4. FnwnAininann https:/sithub.com
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5.3 YalauaLuz

nAtetannsoisrldinunseasdeavinmsiausazmsth Modbus TCP/P
ulsmumugiu PLC Siemens S7-1200 uazanunsaldnimeassundsdoduilunmsfinden
waninoslaezunsy uarldnulusunsy TIA Portal Tsidnlandnnisvhanudniedsanunsnth
amudiildannmuiseiuillusesenlunismuaunszuiunissneg 74 Modbus TCP/P uay

PLC Siemens S7-1200 memstanuiannuiuilluvssendldliinussled
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SIMATIC S7-1200
Central

rocessing units

[ | Overview

*

*

+

The compact high-performance CPU
With 24 integral inputioutputs
Expandable by:

-1 signal board (SB)

- 8 signal modules (SM)
- max. 3 communication modules (CM)

TDesign
The compact CPU 1214C has:

+

+

+

*

+

+

*

*

3 device versions with different power supply and control volt-
ages

Integrated power supply either as wide-range AC or DC
power supply (85 to 264 V AC or 24 ¥ DC)

Integrated 24 V¥ encoder/load current supply:
For direct connection of sensors and encoders. With 400 mA,
the output current can also be used as load power supply

14 integrated digital inputs 24 ¥ DT (current sinking/current
sourcing (IEC type 1 current sinking})

10 integrated digital outputs, either 24 ¥ DT or relay
2integrated analog inputs Oto 10
2 pulse outputs (PTO) with a frequency of up to 100 kHz

Pulse-width modulated outputs (PWM) with a frequency of up
to 100 kHz

Integrated Ethernet interface (TCP/IP native, ISO-on-TCP)

-

+

+

*

-

+

Bfast counters (3 with max. 100kHz; 8with max. 30 kHz), with
parameterizable enable and reset inputs, can be used simul-
taneously as up and down counters with 2 separate inputs or
for connecting incremental encoders

Expansion by additional communication interfaces, e.g.
RS485 or RS232

Expansion by analogor digital signals directly on the CPU via
signal board (with retention of CPU mounting dimensions)

Expansion by awide range of analog and digital input and
output signals via signal modules

Optional memory expansion (SIMATIC Memory Card)
PID controller with auto-tuning functionality
Integral real-time clock

Interrupt inputs:
For extremely fast response to rising or falling edges of pro-
cess signals

+ Removable terminals on all modules

+

Simulator {optional):
For simulating the integrated inputs and for testing the user
program

Device versions
‘Wersion Supply voltage Input voltage DI Qutput voltage DO Output current
+DCOCDC 24V DC 24¥ DC 24¥ DC 0.5 A, transistor
+ DCOChHelay 24Y DC 24¥ DC 5..30¥DC/ 24,
5..250VAC OWDC/
200W AC
+ ACDCirelay 85 ... 284V AC 24¥ DC 5..30VDC/ 24;
5. 260V AC OWDC/

200 W AC



SIMATIC S7-1200
Central

rocessing units

[ ] Function

.

+

+

Comprehensive instruction set:

A wide range of operations facilitate programming:

- basic operations such as binary logic operations, result allo-
cation, save, count, create times, load, transfer, compare,
shift, rotate, create complement, call subprogram (with local
variables)

- integral communication commands {e.g. USS protocol,
Mod)bus RTU, 87 communication "T-Send/T-Receive" or Free-
port

- user-friendly functions such as pulse-width modulation,
pulse sequence function, arithmetic functions, floating point
arithmetic, PID closed-loop control, jump functions, loop
functions and code conversions

- mathematical functions, e.g. SIN, COS, TAN, LN, EXP

Counting:

User-friendly counting functions in conjunction with the inte-

grated counters and special commands for high-speed

counters open up new application-areas for the user

Interrupt processing:

- edge-triggered interrupts (activated by rising or falling
edges of process signals on interrupt inputs) support arapid

- time-triggered interrupts

- counter interrupts can be triggered when a setpoint is
reached or when the direction of counting changes

- communication interrupts allow the rapid and easy ex-
change of information with peripheral devices such as print-
ers or bar code readers

Password protection

Test and diagnostics functions:

Easy-to-use functions support testing and diagnostics, e.g.
onlingfoffline diagnostics

"Forcing" of inputs and outputs during testing and diagnostics:
Inputs and outputs can be set independently of cycle and thus
permanently, for example, to test the user program

Motion Control in accordance with PLCopen for simple move-
ments

+ Library functionality

+

+

+

+

response to process events

4] Programming

The STEP 7 Basic programming package permits complete pro-
gramming of all S7-1200 controllers and the associated fO.

“GES7 2141BE20OXBO | GES72141AE30-0XBO  6ES7 214-1HE3D-0XBO

Product-ypadesignation  CPL 1214C AC/DG/Relay GPU 1214C DCIDC/DC CPU 1214C DC/DC/Peley
. e P N A s o e e G e i » f
acsociated programming package STEP 7 Bacic NV10.5 STEP 7 Bacic V10.6 STER 7 Basic ¥10.5
Supply voltagas “6AD) S -n) ° o2 /B v ol ¥ |
Rated value
+24% DC Yes es
+ permissible range, lower limit (DC) 20,4V 204V
+ permissible range, upper limit (DC) 2885V 288V
+120W AC Yes
+ 230N AC Yes
+ permiesible range, kwer limit (AC) RY
+ permissible range, upper limit (AC) 204V
+ permisible frequency range, lower limit 47 Hz
+ permissible fregquency range, upper limit &3 Hz
Load valtage L+ il
+ Rated value (DC) 24y 24V 29V
+ permisible range, knwer limit (DC) 5V 204V 5V
+ permissible range, upper limit (DC) 280 285V 2680V
Currentconsumption
Cunent consumption (rated value) 100 mA at 120 VAC 500 mA; Typical

50 mA at 240 VAC
Cument cansumption, max. 300 mA at 120 VAC 1.54A; 24VDC 1.2A; 24VDC

150 mA at 240 VAC
Inrush current, max. 204; at 264V 124 at28.8Y 124 at 28.8Y
Cumentautput to kackplane bus (DC 5V), 1600 mé; 1 600 mA; 1 600 mA;
Irax. 5% DC max. for SM and ChM 5% DC max. for SM and CM 5% DC max. far SM and CM
Power loss
Power loss, typ. 14\ 12W 12w
Momary
Available praject mamaryfusar mamary 50 Kibyte 50 Kibyte 50 Kilyte



I Technical specifications {continued)

6ES7 214-1BE30-0XBO 6ES7 214-1AE30-0XBO 6ES7 214-1HE30-0XBO
Product-ty pe designation CPU 1214C AC/DC/Relay CPU 1214C DC/DC/DC CPU 1214C DC/DCRelay
Work mermory
+ integrated 50 kbyte 50 kbyte 50 kbyte
+ expandable No No No
Load memory
+ integrated 2 Mbyte 2 Mbyte 2 Mbyte

+ expandable

24 Mbyte;
with SIEMENS Memory Card

24 Mbyte;
with SIEMENS Memory Card

24 Mbyte;
with SIEMENS Memory Card

Backup
+ present

+without battery
CPU/ blocks
Number of blocks (total)

‘Yes; entire project maintenance-

free in the integral EEPROM
Yes

DBs, FCs, FBs, counters, tim-

of the entire work memory

Yes; entire project maintenance-
free in the integral EEPROM

Yes

DBs, FCs, FBs, counters, tim-
ers). Up to 86,536 blocks can be  ers) Up to 65,635 blocks can be
addressed. Thereisnolimit, use addressed. Thereis no limit, use

of the entire work memory

Yes; entire project maintenance-
free in the integral EEPROM

Yes

DBs, FCs, FBs, counters, tim-
ers). Up to 65,635 blocks can be
addressed. There isno limit, use
of the entire work memory

OB
+ Number, max.

Limited only by RAM for code

Limited only by RAM for code:

Limited only by RAM for code

for bit operations, min.

for word operations, min.

for fE)atTng point arithrr?eﬁcfmini =

Data areas and their reteﬁivig |
retentive data area in total
(incl times, counters, flags), max.

0.1 ps; { instruction
e pg;_/i_n-s?ruc‘tioﬁ-
18 ps; / instruction

18 ps; Jinstrugtion

0.1 ps; finstruction
12 us; finstruction

0.1 ps; finstruction
12usf instruction
18 s f instruction

2048 byte

2048 bite

2048 byte

Flag
+ Number, max.

Address area
10 address area
+ /O address area, overall

+ overall

+ Outputs

Process image

+ Inputs, adjustable

+ Qutputs, adjustable
Digital channels

+ integrated channels (DI}
+ integrated channels (DO)
Analog channels

+ Integrated channels (4l)
+ Integrated channels (40)
Hardware configuration
Number of modules per system, max.

8 kbyte, Size of bit memory
address area

1024 bytes for inputs /
1024 bytes for outputs

1024 byte
1024 byte
1 kbyte
1 kbyte

14
10

3 comm. modules,

8 kbyte; Size of bit memory
addressarea

1024 bytes for inputs {

& kbyte; Size of bit memory
address area

1024 bytes for inputs /

1024 bytes for outputs 1024 bytes for outputs
1024 byte 1024 byte

1024 byte 1024 byte

1 kbyte 1 kbyte

1 kbyte 1 kbyte

14 14

10 10

2 2

0 o]

3 comm. modules,

3 comm. modules,

1 signal board, & signal modules 1 signal board, 8 signal modules 1 signal board, & signal modules



¥ Technical specifications (continued)

Product-ty pe designation

Time of day

Clock

+ Hardware clock (real-time clock)
+ Backup time

+ Deviation per day, max.

Test commissioning functions
Status/oontrol

+ Statusfcontrol variable

6ES7 214-1BE30-0XBO
CPU 1214C AC/DC/Relay

Yes
240 h; Typical
60 sfmonth at 25°C

Yes

'BES7 214-1AE30-0XBO
CPU 1214C DC/DC/DC

Yes
240 h; Typical
80 sfmonth at 25°C

Yes

6ES7 214-1HE30-0XBO
CPU 1214C DC/DC/Relay

Yes
240 h; Typical
60 sfmonth at 26°C

Yes

+Variables Inputsjoutputs, memory bits, Inputsfoutputs, memory bits, Inputsfoutputs, memory bits,
DB, distributed 1/Os, timers, DB; distributed 1/Os, timers, DB, distributed 1/0's, timers,
counters counters counters
Forcing o d \\ gy, N B
+ Forcing Yes Yes Yes
S ication functi
S7 communication
+ supported Yes Yes Yes
+ as server Yes Yes Yes
Open |E communication
+ TCP{IP Yes Yes Yes
+150-on-TCP (RFC1008) Yes Yes Yes
Number of connections AN A AMNYAYATATNA o RS 2N  Aad L B | I
+ overall 15; dynamically 15; dynamically 15; dynamically
1stin_ter?ace' LT A Y f4 ‘Wl el B |
Type of interface PROFINET PROFINET PROFINET
Physics Ethernet Ethernet Ethernet
|solated Yes ¥es Yes
automatic detection of transmission speed Yes Yes Yes
[utonegot'i'aTio NS o 3 T Yes Yes Yes
Autocrossover Yes Yes Yes
CPU/ programming
Configuration software
*+STEPT STEP 7 Basic V10.5 STEP 7 Basic ¥10.5 STEP 7 Basic Y¥10.5
F’fogramming language R =
+ LAD Yes Yes Yes
+FBD Yes Yes Yes
Cycle time monitoring _— R B
+ can be set Yes Yes Yes
Digital inputs

Number of digital inputs

+ of which, inputs usable for technological
functions

14; Integrated
6; HSC (High Speed Counting)

14; Integrated
6; HSC (High Speed Counting)

14; Integrated
6; HSC (High Speed Counting)

mip-reading Yes Yes Yes
Number of simultaneously controllable inputs
+ Mounting position

- Congcurrently controllable inputs, 14 14 14

up to 40°C



[ Technical specifications {continued)

6ES7 214-1BE30-0XBO 6ES7 214-1AE30-0XBO 6ES7 214-1HE30-0XBO
Product-ty pe designation CPU 1214C AC/DC/Relay CPU 1214C DC/DC/DC CPU 1214C DC/DCRelay
Input voltage
+ Rated value, DC 24y 24 Y 24Y
+ for signal '0" 5Y DCat 1ma 5Y DCat 1 mA 5Y DCat 1ma
+ for signal "1" 15V DC at 26 mA 15V DC at 2.5 mA 15V DC at 2.5 mA
Input current
+ for signal "1", typ. 1 mé, 1 ma 1 ma

Input delay (for rated value of input voltage)

+ for standard inputs
- parameterizable

- at"0"to "1", min.
- at"0"to"1", max.
«+ forinterrupt inputs
- parameterizable

+ for counterftechnological functions

- parameterizable

Cable Ie;gtﬁ
+ Cable length, shielded, max.

+ Cable length unshielded, max.

0.2,0.4,0.8,1.6,3.2,64, and

128ms,

selectable in groups of four
0.2ms

12.8ms

Yes

Single phase : 3 at 100 kHz,
3at30 kHz

differential: 3 at 20 kHz,

3 at30 kHz

500 m; 50 m for technological

functions

300 m;
For technobgical functions: No

02,04,08,16,32,64, a
12.8 ms,

selectable in groups of four
0.2 ms

128 ms

Yes

Single phase : 3 at 100 kHz,

3 at 30 kHz
differential: 8 at 80 kHz,
3 at 30 kHz

500 m; 50 m for technological

functions

200 m;
For technological functions:

nd 02,04,08 16,32 64, and
128 ms,
selectable in groups of four
0.2ms

128 ms
Yes

Single phase : 3 at 100 kHz,
3 at 30 kHz

differential: 3 at 80 kHz,

3 at 30 kHz

500 m; 80 m for technological
funetions

300 m;
No For technological functions: No

Digital outputs
Number of digital cutputs
+ of which high-speed outputs

10; Relay

10

10; Relay

2,100 kHz Pulse Train Qutput

Short-cirauit protection

Limitation of inductive shutdown \;oltagéto 3

Switching ca?)a&ty of“the_ou?puts
+ with resistive load, max.

+on lamp load, max.
Ohtput vdltage R ~
+ for signal "1", min.

Cutput current

+ for signal "1"rated value

+ for signal '0" residual current, max.

Output delay with resistive load
+ 010 "1" max.

+ 110 '0" max.

Switching frequency

No; to be provided externally

No; to'be provided externally No; to be provided externally

+ of the pulse outputs, with resistive load, max. 1Hz

Cable length
+ Cable length, shielded, max.
+ Cable length unshielded, max.

v \Y @ c CLiaeN) o

24 064 24

30 W DC; 200 W AC 5W 30W DC;, 200 W AC
20V
05 A
01 mA

10 ms; max. 1ps 10 ms; max.

10 ms; max. S s 10 ms; max.
100 kHz 1Hz

500 m 800 m 500 m

180 m 180 m 180 m



I Technical specifications {continued)

6ES7 214-1BE30-0XBO 6ES7 214-1AE30-0XBO 6ES7 214-1HE30-0XBO
Product-ty pe designation CPU 1214C AC/DC/Relay CPU 1214C DC/DC/DC CPU 1214C DC/DC/Relay
Relay outputs
Number of relay outputs 10 10
Number of operating cycles mechanically 10 million, mechanically 10 million,

at rated load voltage 100,000

at rated load voltage 100,000

;\nalog inputs

Number of analog inputs
Cable length, shielded, max.
Input ranges

2
100 m; twisted and shielded

2
100 m; twisted and shielded

2

100 m; twisted and shielded

+ Yoltage Yes Yes Yes
Input ranges (rated values), voltages — .
+0to+10Y Yes Yes Yes
+ Input resistance (0 to 10¥) =100 kohms =100 kohms =100 kohms
Analog value creation o EN\\\111/774 i
Inte%ra_tions and conversion timeyf
resolution per channel
+ Resolution with overrange 10 bit 10 bit 10 bit
{bit including sign), max.
+ Integration time, parameterizable Yes Yes Yes
+ Conversion time (per channel) 625 us 625 ps 625 s
Formation of analog values
(in isochronous mode)
Cable length
+ Max. cable length, shielded 10 m; twisted 10 m; twisted 10'm; twisted
Encoder—squIy' o % P\ y Vi i
24 Y encoder supply
24 permissible range: permissible range: permissible range:
20410 288 Y D4t0288Y 20410 28.8Y
Encoder A O -
Connectable encoders
+ 24wire BEROS Yes Yes Yes
Integrated Functions gy Va 3 N C S il
Number of counters (5} 6 S
Counter frequency (counter) max. 100 kHz 100 KHz 100 kHz
Frequency meter  Yes Yes Yes =
controlled positioning Yes  Yes Yes il
PID controller Yes Yes Yes
Number of alarm inputs 4 4 4
Number of pulse outputs 2
Limit frequency (pulse) 100 kHz
Operator control and monitoring
Display
+ integrated No No No

Galvanic isolation

Galvanic isolation digital inputs

+ Galvanic isolation digital inputs

+ between the channels, in groups of

500 AC for 1 minute
1

500 Y AC for 1 minute
1

500 Y AC for 1 minute
5



[ Technical specifications (continued)

6ES7 214-1BE30-0XB0O BES7 214-1AE30-0XB0O 6ES7 214-1HE30-0XBO
Product-ty pe designation CPU 1214C AC/DC/Relay CPU 1214C DCDC/DC CPU 1214C DC/DC/Relay
Galvanic isolation digital outputs
+ Galvanic isolation digital outputs Relays Yes Relays
+ between the channels No No No
+ between the channels, in groups of 2 2 1
Permissible poienﬁal difference
between different circuits 500V DC between 24Y DC and 800 Y DC between 24 ¥ DC and 500 Y DC between 24V DC and
5Y DC 5YDC 5V DC

EMC
Interference immunity against discharge of
static electricity
+ Interference immunity against discharge of  Yes Yes Yes

static electricity ace. to I[EC 61000-4-2

- Test voltage with air discharge 8Ky 8 kv 8 Ky

- Test voltage with contact discharge & Ky & kv 6 kY
Interference immunity to cable-borne inter- i
ference
+on the supply lines ace. to IEC 61000-4-4  Yes Yes Yes
+ Interference immunity on signal lines Yes Yes Yes

ace. to IEC 61000-4-4
Immunity to surgevoltages
+on the supply lines acc. to [EC 61000-4-5  Yes Yes Yes

Immunity to conducted interference, induced
by high-frequency fields

+ Interference immunity against high-frequen- Yes Yes Yes
ay radiation acg. to |IEC 61000-4-6

Emission of radio interference in aceordance
with EN 65011

+ Emission of radio interferences aca to Yes; Group 1 Yes; Group. 1 Yes; Group 1
EN 55011 (limit class 4)
+ Emission of radio interference ace. to Yes Yes Yes

EN 85 011 (limit class B)
Climatic and mec hanical conditions for

storage and transport
Climatic conditions for storage and transport
+ Free fall
- Max. heightof fall (in packaging) 0.3 m; five times, 0.2 m; fivetimes, 0.3 m; five times,
in shipping package in shipping package in shipping package
;'TeTnp;r'a'ture =
- permissibletemperature range -40°C .. +70°C -40°C .. +70°C -40°C .. +70°C
+ Relative humidity V| Va EY (4 C A 179 - 117 i
- permissible range (without condensation) 95% 95% 96%
at26°C
N\ D, B " BES7214-1BE30-0XBO | 6ES7 214-1AE30-0XBO BES7 214-1HE30-0XBO
Product-type designation CPU 1214C AC/DC/Relay CPU 1214C.DCPEDC CPU 1214C DC/DCRelay
Mechanical and ¢climatic conditions during
operation
Climatic conditions during operation
+ Temperature
- permissible temperature range 0°C... 85°C when horizontally 0°C .. 55°C when hotizontally 0°C ... 55 °C when horizontally
mounted mounted mounted
0°C .. 45 °C when vertically 0°C.. 45°C when vertically 0°C ... 45 °C when vertically
mounted mounted mounted
- permissible temperature change 5°C ... 86 2C, 3 °C/min 6°C ... 5528,8 °Cfmin 5°C ... 85°C, 3°Cfmin
. Atmospherio pressure aca. to IEC 60063-2-13 ; -
- permissible atmospheric pressure 1080... 795 hPa 1080 ... 795 hPa 1080 ... 795 hPa
- permissible operating altitude -1000m ... 2000m -1000m ... 2000m -1000m ... 2000m
+ Concentration of pollutants
- 80, at RH « 80% without condensation = 0.5 ppm =0.5 ppm = 0.5 ppm
- HaS at RH < 80% without condensation = 0.1 ppm =0.1ppm = 0.1 ppm
Eufv.” T "';a'l IG; lirements
Operating temperature
* Min. o0°C 0°C 0°C
+ max. 56°C BEI2E 86°C
+ vertical installation, min. F2E (Bl e 0°C
+ vertical installation, max. 4526 45°C 466
+ horizontal installation, min. 0°C 0°C 0°C
+ horizontal installation, max. 662 6626 55°C
Storageftransport temperature
+ Min. -40°C -40°C -40°C

+ max. 70°C 70°C 70°C




Air pressure

+ Operation, min.

+ Operation, max.

+ Storageftransport, min.
+ Storageftransport, max.
Relative humidity

+ Operation, max.

795 hPa
1080 hPa
660 hPa

1080 hPa

95 %,; no condensation

795 hPa
1080 hPa
680 hPa
1080 hPa

95 %; no condensation

795 hPa
1080 hPa
660 hPa
1080 hPa

95 %; no condensation

Yibrations
+Yibrations

+ Operation, checked acoording to
|IEC 60068-26

2g panel mount,
1g DIN rail mount

Yes

2g panel mount,
1g DIN rail mount

Yes

2g panel mount,
1g DIN rail mount

Yes

Shock test
+ checked acoording to |EC 60068-2-27

Degree of protection

Yes; 15 g, 11 ms pulse,
& shocks in each of 3 axes

Yes; 15 g, 11 ms pulse,
6 shocks in each of 3 axes

Yes; 156 g, 11 ms pulse,
6 shocks in each of 3 axes

P20 Yes Yes Yes
Standards, approvals, certificates
CE mark Yes Yes Yes
C-TICK Yes Yes Yes
cULus Yes Yes Yes
FM approval Yes Yes Yes
[T Technical specifim—tisljls (czan-tir;u_e-T a "> [ A » ' """ Yy N\
yry 7 7 6ES7214-1BE30-0XBO | 6ES7 214-1AE30-0XBO  6ES7 214-1HE30-0XBO
Product-type designation | CPU1214C ACDCRely CPU 1214C DCDG/OC CPU1214C DC/DC/Relay
Dimensions and weight YoVl W o 1 =1 1§
Dimensions
+ Width 110 mm 110 mm 110 mm
+ Height 100 mm 100 mm 100 mm
+ Depth 75mm 75 mm 75 mm
Weight 4L Al * G 512 LIl A\ ° Iy
+ Weight, approx. 456 9 4159 4359





