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2.4 Totally Integrated Automation (TIA)

Factory automation

Bl

ERP

E ﬁﬁﬁl
—

Product design Product data management Production planning

Management

Manufagiuring EXEcution’System:

Operations
Totally Integrated Automation Portal

L

==Y g)
y vl LS
SCADA systems Network
managenment

- . -

Control
: : ¥
] BT
|
&l S
Ceontrolless: HMI e inddstrial Mgtion Control ONC

communication

Field level

@

Pawer supplyand, industrial Distributed 110 Drive systems Industrial
distribution idantification, controls

g‘lh?i 2.12 Totally Integrated Automation (TIA)

szuuAIUAudalusiAauysaluuy (Totally Integrated Automation-TIA) Tugudi 2.12
Junsiwdnsdaeisng 4 swaunan dhdudnvasaululsanugaannssugu nsimue
uagaAring 9 vessruUNIsUIMTIanisteya uazssuudeansssingUnsaimelulsany
FansmuaudalutRauysaikuuiannsohauldediuilsmss azmnauiowasUssndn

ANAT

9

12



2.4.1 Tassadrensiisulysunsunuead S7-1200
Tnssadansileulusunsu PLC vesusendiuud asdourdsadly code block
M4 9 A9 OB FB waz FC 1as9a319999n15:sulisunsuazaiuisatdanlylaseas 19uuy
linear #38wUy modular Al# Linear structure ifunsideulusunsulaeiauynddslu
sequence Lﬁ&J’J@?&LWiG’IJuﬁ]u%UIﬂEJUﬂaLLéJ’J linear program auiTouai program cycle OB
faLA Y7 (19U OB1) Modular structure 98¥1n15t38n code block waagatanizlun1svin
it tufeazvinsuidusunsuiidudeuluglusunsuges 9 udwhnsiFenld code

block WwaiagfmuninfffeIn1saeun 2.13

Linear structure: Modular structure:

OB 1 FB1

FC1

r 9
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< LY o Al [ U a { N a 2 =4 a v
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interrupt ﬁ'ﬁgﬂﬁ 2.14

Calling block (or interrupted block)
Called FB or BC (or interrupting OB)
Program execution

® ®
OB, FB, FC OB, FB, FC

ol AP
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U 2.14 m33enldfann interrupt

Instruction (or interrupting event) that initiates
the execution of another block

Program execution

®0 ®6o%®>

Block end (returns to calling block)
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program cycle OB VJﬂﬂ%ﬂﬁﬁﬂ’liL%EJﬂﬁUﬁULEN wauiieve interrupt OB @Safiaznduun
19117 program cycle Giamm;mauﬁgﬂ interrupt U
2.4.2 nmsiuuaA1lusunsy TIA Portal V14
Hudumuanisieuestusunsy TIA Portal V14 wiedeu Ladder Diagram
Houmsvanlud PLC Sunouded
2.4.2.1 dqumsnmuuaailusunsudinsu PLC

1. 180N Create new project

Open existing project

Recently used
et

slautomationlPortal V14 Project)

sU# 2.16 niieamsaialusiaal
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3. L@®n Configure a device

T Siemens - E:\Lab3\LAB 3 Siemen\Project4\Projectd

Totally Integrated Automation

First steps

Project: "Projectd” was opened successfully. Please select the next step:

@ Open existing project
@ Create new project I ~
@ Migrate project ~

@ Close project
n N Configure a device

® Welcome Tour
Write PLC program

@ Firststeps

Configure
technology objects

@ Installed software I ] Contigurm SelaRgeen

® Help

@ Uscrinterdace language

Open the project view:

» Project view Opened project: E:\Lab3)LAB 3 Siemen\Project4\Projectd

;51]1'7; 2.18 w%19n73 Configure device

4. \§en3uw PLC Ju S7-1200

T4, Siemens - E:\Lab3WAB 3 Siemen\Projectd\Projectd

via

Totally Integrated Automation

@ Show all devices

Devices &
networks

@ Add new device

k ~ [ conrellers Device:
‘ E | » [ sinamc 571
[ Shea

>
»®
S
X
= = D Asticle no. |
P @ Configure networks
>3

HM Version: - =
Description
| Pcsystems
|

» Project view Opened project: E:\Lab3ILAB 3 SiemeniProject4\Project4

JUT 2.19 wiwhamsidensuneulnsaaes
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5. Hansu CPU 9 ntiuna Add

E:\Lab3\LAB 3 Siemen\Project4\Projectd —ax

Totally Integrated Automation

Devices & ® Ssho devices ~ [ Controllers
networks IMATIC 57-1200
@ Add new device cru

» [ CPU 1211C ACDCRY
» (@ cPU 1211CDTDTIDC
» [l CPU 1211C DTDTIRlY

- - = CPU1214C ACDCHRly
[ » [ €PU 1212€ ACDCRY
» [ CPU 1212C DRl Anticle no. | 6E57 214-18G40-0XB0
| v [ CPU 1214C ACDCRY s -
| Il se57 214-18830.0%80

1 I 6E57 214-18G310KE0 | Description:
@ Configure networks I 6657 214-1BG0-0XB0 Work memory 100 KB, 120/240VAC power supply
| » [ CPU 1214C DCDCIDC with DI14 x 24VDC SINKISOURCE, DQ10 xrelay
- 2nd 212 an board; 6 highpeed counters and 4
» @ cPa214c ooy pukse outputs an board; signal board expands
» [ CPU 1215C ACDCRY on-board I10; up to 3 communication modules
Z . for serial communication; up to 8 signal
» L PORERRERCnCE modules for IO expansion; 0.08 ms/1000 =
C DAIOTRly |l instructions; PROFINET interface for
DCDCIOE programming, HM and PLC to PLC
communicaton

FC DUDCRYy
» [l cPU 1234FC DODCIDC
4FC DUDCRY
SFC DUDODC

» Project view Opened project: E:\Lab3\LAB 3 Stemen\Project4\Projectd

5UN 2.20 wilwinamsideniu CPU

6. N15ANUAAN Address In8N15La8NIT8 Ethernet Address

men|Projectd\Project4

Project  Edit View Insert Online Options - Tools Window Help Totallintdfizted Automation
PORT.

f il smeproject 3 ¥ = X e () G I B RS eooniine F soriine fp [INIRC % "L L
e | ‘\"J) PN Projects » PLC 1 [CPU 1214C AGDGRY] x i [
Devices ‘E Topology view “ﬁ_ﬂl Network view ‘mf Device view ‘ Options (2}
7 = =
: i EPA Bk
L {2
’_ - i“; 1~ ‘ Catalog §
T Projects f | 103, [A][Searchs | ] ]|
B Add new device 1 o g
dh Devces netore oF el e —
i - PLC.1 1 e [
- 103 (102 100 2 3 4 5 6 v e = .
JIY Device configuration 3 1ato0gioN e [ signal boards | |
) Online & disgnostic k0 N g 12 » [ Communications boards  [ly]
L 24 e
» g Program blocks B o » Ll Battery boards [
I E.
» [ Technology objects - sal 116 »mor E
» [ External source files v 2 1 | tme :,;
i SC_: e o
» [g PLCtags " e s 118 Pr_FDhDQ H
» [ PLC data types | o 11 »ma
» 2 Watch and force ta. = = » [ AQ -n
5C_¢ Feihs
» [ Online backups e s 1o » [ AsQ >
» [ Traces P" - 10 » [ Communications modules |2
ulse_
» [i, Device proxydsta S Tl » [l Technology modules @
Frogram info Pu\'eiz
[Z] PLCalarm text lists - L)
» [ Local modules <[] <] L] c
4 ;:ﬁ Ungrouped devices ~ @ Properties |7l Info y‘lﬂ Diagnostics | S
] ®
T| [l > General H 10 tags H System constants ‘l Texts ‘ 9
v ‘ Details view » General [ Addnewsubner | [~]
| odule ~ PROFINETinterface [x1] H
General IP protocol E
Name Time synchronization (3) SetIP address in the project
c Operating mode IPaddress: [ 132 1680 1 |
%/ Online & diagnostics =] » advanced options
Il Program blocks Wb server access Subnetmaski | 255 . 255 . 255 . 0 <] L] [5]
|5 Technology objects Hardware identifier [ use router Information

4 Portal view B i 1 ro| ect4 opened.

sUfl 2.21 nihsnansimuaan Address 8 CPU
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7. uinluganisdeans CM1243-5

Project Edit View Insert Online Options Tools Window Help Ty (e AR Eden
PORT,

F [ saveproject 5 W E X D2 5 M0 ER F coontine F cooriine fp AIA x 1] [ AL
Projectd » Pl p AC ACDGR
Devices | Topology view g Network view [[If Device view || Options (G}
T m =
d# [FLC 1 [cPUT214C] [=] & B Device overview ]
: E
S
R ... [module so || Catalog H
7 L e e & [N E— L
I Add new device 02 8
o Devices & networks = E £
~ T PLC 1 [CPU 1214C . » @y =
EZICSR 103 2 3 4 s 6 R ! » [ Signal boards
IIY Device configurat STl I [ signal boards |
%/ Online & diagnos Py = s » [l Communications boards ]
» g Frogram blacks n = s » [ Battery boards ©
» [ Technology obje K . e » [@ol =
» i External source fi k — » [@pQ =
= I HsC_2 117 + [ DI g
» L@ PLC tags. o T L DIDQ =
SC_ =, B
» [ PLC data types Teer 5 rimaA
= SC_ I 4
» Watch and force . 1 - P mAQ =
o HSC_S 120 [ a =
[ig online backups wic s o [ Aura i
» [ Traces . Baiss, 1 1o [ Communications modules [ &
» [l Device prowydata P:\::_Z : » [ Industrial Remote Com._. |5
Reri Uy 1 i omeus | |
5 FLCalarm text lists ~ = ~[maouizezs L)
» [ Local modules <l | e el 1 ] Il s6k72425Dx30-. | =
. ALARET 7/ = M 12 F]
+ [ Ungrouped devices —— N o e Properties ["ijinfo 1] & Diagnestics JEcri1245-5] 3
7] -. A0 4~ M’ H t [l scx72435Dx30-.. @
<] ] General » [ Pointto-point
| Details view » (@ identification systems [T
P
J Module 4 e i ¥ L AS interface.
No 'properties’ available. » [ Technology modules
y No ‘properties can be shown at the moment. There is either no sbject selected or the selected object does nothave any displayable
properties.
Device configuration
%] Online & diagnostics
I Program blocks

4 Portal view

Ul 2.22 wihwhanisifialuganisdoans CM 1243-5

(%
1Y

8. mantaseaedyaI DB 9 iivefimuadluga CM 1243-5

Project Edit | View . Inzert/ Online Options Tools Window Help
_F [ [ save project

Totally Integrated Automation

% (s eS| Sooniine & cdotine A IM/IR¢ 11| " PORTAL

|& Topologyview | Network view |[IY Device view || options (]
nane 3
= Device overview =i
— 2
¥ .. | Module & & |5 | Catalog H
~ L Projects 103 [~ [cmizas (it [t | &
¢ Add new device on g
: | @ rier H
- ; ~ M12435 101 » [l 1=
Rl LT (- TRE1L o o
y B » (i Signal boards
Device configurat. S 5 : = e e . | [ sig | |
¥ e =
&) online & diagnes. P oo o » [ Communications boards [Ty
» [t Program blocks = o = v » [ Battery boards °
» [3 Technology obje. i - s » [mo =
» [ External source . = » [@oQ E
| HsSC_1 118 [ 2
» g PLCtags T T » [ piipQ s
SC_: et z
» [ PLC data types s s » (WAl
SC_ =
» [55 watch and force t. e e » [ AQ =
» [ Online backups e e . » [ AllsQ s:
» [ Traces hec e = ~ [ Communications modules |2
» [, Device proxydata oo . » [ Industrial Remote Com... |&
ulse
Program info Y B ~ [ PROFIBUS L
] FLC alarm text lists = ~(mcmiz2e2s (]
31l ol ioles galim; T — R 3 —— W scirzez3000-. |
= -[a =
» i Ungrouped devices |ci Properties  [*info 11| %) Diagnostics [mcmi2435 s
I Wl sckr243 50530~ |2
[<] LT Gegasl » [l Fointto-point
~ | Details view » [ identification systems [
b [ 45 interface
|| Module | No* DT me
(e » [ Technology modules

No ‘properties' can be shown at the moment. There s either no object selected or the selected object does not have any displayable
properties

0} Device configuration
@] online & diagnostics
[ Frogram blocks

3 ——

Information

sUTl 2.23 wihsnansivuadnluga CM 1243-5
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9. @@ PROFIBUS address Tutag Parameters N1999 Address Amus

Project Edit View Insert Online Options Tools Window Help

N Totally Integrated Automation
f [ sove project x99 HME EOR

TAL

2 & coonline ¥ Gooffine  fp N I® 2 4 [|]

Project3 » PLC_1 [CPU 1214C AUDCRIy]
Devices [& Topology view _[gh Network view _[[[}f Device view || Options (]
" 7 S
] df [PC 1 [crut21aq) [ = Device overview QF
H
¥92... | Module s . |¥|Catalog H
~ Dl e (B —
I Add new device 02 8
Tt e s — R T e — -
Ty 12140 AC & »mcru =
DP interface 101 X1 e
evice configuration o T 5 ¥ [ Signal boads
%/ Online & diagnostics = 1400101 " » [ Communications boards |
» I-gl Program blacks 103 2 3 4 500w waa = . + [ Battery boards °
» [ Technology objects Rack_0 - - EE) +@o E
» [igf External source files { 1 e e » [@inQ g
) o 5 K == » i DibQ g
[ FLCtags Hsc 2 117 a e
» g PLC data types i = rima 9
o HSC_3 118 e
» [2 watch and force ta 1o T r@mAQ =
» [ig Online backups. g . » [ AllAQ il
R = + [l Communications modules |
G Traces HSC_6 121 o - B
» [l Device proxydata . vy e » [l Technology modules B
4 Program info Pu\'e_z = -
=) FLCalarm textlists 1 = = L
» [ Locsl modue: <J[u] 100 e T i s
[ Dis CMi243-5] L = 7 n Fi
| [ osfes gy | D — § = . [GProperties [ info 1] % Diagnostics A S
T\[LE"HW‘&“‘[W > General [ 10tags [ Systemconstants | Texts | 9
| Details view ~ General [
J Module Project information
Catalog information Parameters
y & Identification & Mainten,
Name ~ DPinterface Address: |1
J < &<k Highese addresst [ 126
@] online & diagnestics
! Program blocks speed: | 1.5 Mopz [l W W [5]
[ technoloy objects I PEN L > Information

4 Portal view

sUTl 2.24 whenafsun PROFIBUS address
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U 3 A

Frojeel. Edit Ve IniéR ) Online  Options  Teols “Windew  Melp Totally Integrated Automation
N soveprobcr X 12 0 008 o 5 WG R W Saonine X Coonine | Ao BER LU TS e i PORTAL

by Network view | Y Devlce view | b
- 1=
4 A Network overvig 4 | 1 ;
N !
o Iy W oo I
w L] Projects ~ | ~ 571200 static. ]| 2
W Add newdevice i Pt Fl
T N [ <l §
- [ et [oru 121acs, e L - &
Device canfigurat |
[ ity : !
4%/ Gnline & diagnos | W
+ i Program blacks it °
» » (38 etwork compone E
» 1 » [ Detecting & Montaring | ®
f vim o §
» g PLC data type » [ Power supply snd disrib E
’ tch and force ¢ » (08 Field devices -
’ e backups v Loy Other feld devices &1
+ 5 Taces + (i Additional Exhemetd. |B
+ [, Device prewy dats » (@ PRorETIO T
) Pragram info w [ PROFIBUS DP |
wn ol v + (@ Omes ]
+ [l Locel modules <] n > - & (<n > + [ Encoders 3
» [l Ungrouped devices A Properties  [*Linfo 1| Ll Diagnastics » L Goreways
» e Common data H » [ General 3
" > General | 10 tags | System constants | Tems » IR antsams
v Details view » General - . |
- General =
Project information T
i b W ses72r...
' tame: [571200 + (g Smaomon
Comment =] < = =
> Information
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11. naAANTie Slave 1 terimiungl EM 277

3 Siemen'Project4\Projoctd

Project Edit View Insert Online Options Tools Window Help

Totally Integrated Automation
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. » e 2
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guNINfuMSHYANNTSUMBEY 1 UM 2 UM 5 U waz 10 U akidedld

WiSgLWUY AegURt 2.53 nauaudfnal

- Tlafudantu dun insesdndneenwiy lavnaiie

9

14 DIP-switch U3umasyuy
19w DC 12V

tUasiunssguanula 100%

sUTl 2.53 gunsniduivieny ICT u UCA Series

Fulzz T

e

| 32 {fsnsasast) o

Con Sores RSZT
5UN 2.54 Twisanggunsaliumiesy ICT Ju UCA Series

9n3U7 2,54 uansdarioansgunsaidumdeny ICT $u UCA Series 14aa Pulse
Tunssediu PLC Tae PLC sruandunuudn Inetudumdeiidu 1 eneonwdey 1
v lkaaiidu 1 Swau 1 ads Woneenuter 2 vm arldtaidu 1 $1uau 2 ad e
voamsen 5 v avlidamilu 1 $1uau 5 ade densenwioy 10 v i dnddu 1

U 10 ASY
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2.5.3 gunsninouwmisesy

JU# 2.55 Unsaimauwmsesy

31n3U 2.55 n1elulseneaunie wewnes AIT1ewmien lwuwes lnelnannis
n9uAe SuAERIN PLC iielvisaweivyuieliinseqinludwindnavsey lneteddig

wiseeyaziliwues (infrared light sensor) lietiudwLIIBADONIN

\Fousafu PLC
—- iy --/

e

gﬂﬁ 2.56 infrared light sensor

INFUN 2,56 WanIvIsang infrared light sensor l4%as S (Digital Output) Tu
NM5AoLINMU995 PLC Ing PLC ruandusuudn lnedudiwiudaidy 1 d1dwsegiivi
nsneuruauesaglirdneonundu 1 On lUsunsuves PLC agihadaflalumuiamn

VYo a Y A o ° = v
3719]%7ﬂ73V]BULW§EJ§yJIﬂLLa']ﬂL‘Vﬁﬁ]ﬁyﬁ]u@iUf\]']U'JULﬁiﬁJiy,WWaQVl@u
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2.5.4 gunsnhiuseunisuyuinaes §u MH-Series

gunsaltusounsnywnieIReugastuItwIuTeun sy Ul dluuge SLas T

'
1

MH-Series tneiwuwasiuduuseuntsvyu idgyarandu 1 senlullefiinguivanses

A5791UU NSeuvaealul LED wanin1svineu

SUN 2.57 lulgesiuinuIuTauNM gy
Iy iiuduuseun sl ulugun 2.57 siatdniy PLC U4 Profibus

Slave (EM-277) Inaindeanyu 1 seuwugesazlirdnoanuiidu 1 On §1uu 1 Ase PLC

o I a da i & a o [
sgiendaniiadu 1 Os LA naseunisvyululysunsuaiugunisyineu
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uni 3

N1SAUUY

3.1 na12dn

TassuiiauensUszgndld PLC 57-1200 lunsmuaudsiuinedudn neiigunsal
Aldlunsviaude wipadu (BV20) 1n3sanmaumsen 13 essumseny (ICT UCA 2) naen
LED (Light Emitting Diode) Motor #u314 WULERTAIMIUINTOUNY ULBLABTUALATITTU
msveuvIeny duvesugeminaifunndeuduneunisvhan (Logic Ladder) vas PLC
TngldTusunsu TIA Portal V14 dufudundnlunismuaunisieusianan wagiivdime

HMI WUURdURasu SIMATIC HMI KTP 700

3.2 laseaievessruugimiieduaiusenmgs

Profibus Slave

EM277
Dl auUnsalduseu
G — a
g
5 \nAEIMI
gunsalsuvegy :
DO -

ICT UCA \
DI
1 PROFIBUS

Profibus Master
CM 1243-5

PROFIBUS
[

DO
Dl
gunsalfusuing ———— ) B .
uamesNAL MY
BV20
DO PROFINET

DI

L3 a
gUnTaVDILIYY

& HMI KTP 700

Infrared light sensor

JUT 3.1 lassainvesszuuimihedumazainde



[
(Y

M13197 3.1 gunsalnfnnsldanilussuy

< =
aunsad IYaLLYA
PLC AUANNTTYINUBIRUNSRlanLA
HMI SULALLAAIANIUNINENTD

Switching Power Supply 12 V

endsnulnii 12 v

Power Supply 24 V

Fendsnulnil 24 v

gunsaimeuweey NOULUILIQY

gunsalsumsegy Uy

gunsalisusuUng Susulng

HGIELH Fuipdousa

AONTIIADS AIUANNITINUA UGN IS

LHULLDS IATOUNYUBLADIUALNTIVTUNT TN

ANMSUNISNIIUYBITE UL UANNNISHADNNARN UN T ADINITHAE NALADNAAYAIUN

seuldnid HMI 9ndwdendnusuiinednns a1unsaneeniantaneudiedu 31niuld

5UUMS 20 50 100 U ¥38LATERY 1 2 5 10 UV BINTIUIURUNINNTITIANEIAT FUAT

Henlivszeenuinseutiuney Wedwiulunauniomeuvssaludvin seuuaslanis

Y1197U84
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SUAU

BONUUNBLAVIDIFUAT [

/ Taduudud /

gNLAN

318113

WEASDIUILIUN)

A8I918

Ny =

SIANEURAN

l

ANUDUAUAT LAy

Wunau (a13)

a d‘
NUYBU N

Wae > 0

IUNISYINNY

5UN 3.2 LHuRansviausEuugImiedumarainge
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3.3 #UYDITLUUTIIAUIT
3.3.1 Tassad1egsmineBudazainde
Tassadrag Srmunefudtazaind eqe 2 lums ni19 73 Loudiums 817 85
\wuRLuns vieelass Aluminium Profile vuin 44 fadiuns Jaununiy wiause waed
519N FufTIUTENEUMIEII 3 313 UTsRUsTLAMAUAALAnseruld 13 vlin aseunis
vauresaUTndmyuewuees iaseu ieviunsuseufiszyld agnganisviauyiili
fulaldiagldfinismnuauvesdudi uazduansdiuiusosfumanssunnyilvdudianasn

Lilasuanudenie fagui 3.3
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3.3.2 laseainegaiuny
druiudnalaseasigmuauiludiumuaunsyinuuegimminedunasain
Falne PLC 57-1200 wazilszuuiloatu Inefiaduaziusninesvminismeasiuiugloling
19802995 luduvas Power Supply dn1siunldansd fie Power Supply 12 V viwmihil
Frelluss 1adessusuling BV 20 A3 essumseny ICT UCA 2 1adowmounsiogy sauluds

LR TUkAMAzIaWeS d3u Power Supply 24 V 1dlumsanelludsluga Cm 1243-5 R
Julugagesves PLC S7-1200

5UN 3.4 dnauaunut

a1



dwsumihlassaigaivgu fediudwmiudvedumlunisidendedualagly
HMI KTP 700 Wlstdendumdnsa anunsadenanailusudnsuaziniony Wedudunisdouay
Jreduneudumssgnisum ieszsuuvamsgynseniaslsulanisinnuaziandlag

LED #uma avnanulsunfazuandag LED A

5UN 3.5 gniuANa UM

a2



3.3.3

1933N IHRGAIUANLAZAINMUNERUAEZAINTD

5UN 3.6 29asliihdugeuny

43

Power cM 12435
Supply
24V B0W
L +V Vin RxD
N v N ™D
Ground Socket—
AccBel:Jltor SIEMENS PLC Socket|— .
In1 Outl 10.0 s7-1200 QOO Coin Hopper
In2 BV20 Out2 10.1 Qo1 Input
In3 Out3 10.2 Qo2
In4 Out4 10.3 Qo3
Vinp——
10.4 Qo4
Qos Ground
10.5 3
—|vin Ground
10.6 Qo6
10.7 aov
Light Sensor
Cutput
Vin
Cain Ground
Acceptor  IMPUt
Output e ey coin
Sensor Decline
Switching
Power
Supply M
G
R = Vin Ground
Y]
+V |
+V Regulator
|— Vin
12vto 5w
N



Light Sensor
EM-277 1
Motor 1
10.0 Output
101 W in
10.2 —Ground
10.2 N
10.4 i !
Qo.0
Qo.1
Qo.2
Light Sensor
RxD Qo.s 5 Motor 5
TxD aong
L COM In
N COM Qut Output
V in
L Ground N

[
v

JUN 3.7 2995 EM-277 dmsusuaniwuiasivayaiuausewnas dviavun 3 40

3.4 dwuvaslusunsy
3.4.1 msfruaA1lusunsy TIA Portal V14

A3AIUARISY I LeslUSWASY TIA Portal V14 il evTeu Ladder Diagram i
dan 9 Tunsvineune

1. dun1simun Sunm tedwm Laznileaudn 1 atmuaduuslunis
aumugUnsalang o

2. drumsile Ladder Diagram Wiermmunnisyhatuuagnnsauasguasainn
Filileusioriu PLC S7-1200

3.4.1.1 UNTSAVUA BUWA LDIANA LAZUUIBAIINI

NISATMUABUNA Lo NALAENYIBAIINTY U8 PLC S7-1200 taeldy

TUsunsu TIA Portal V14 ieifieu Ladder Diagram fam1snssioluil

A15197 3.2 PLC Input tags

S18aLLR8N

Fonwds

AU

vilndaya

checkout

%!0.0

Bool

Yudmiuaunsgouy

a4




money20in %I0.1 Bool 5141/!61 20 ymann BV20
money50in %I10.2 Bool 5141/!61 50 umann BV20
money100in %l0.3 Bool 514‘1/!(51 100 uman BV20
coinin %l0.4 Bool 5ume1ﬁ%‘EJEyJU’Wm’m ICT UCA 2
coinoutsensor %I0.5 Bool 5uwmmwaaum§&@mwaaﬂ
mcount 1 %I2.0 Bool SunninsounLuNoLAeTii 1
mcount_2 %12.1 Bool SuwninseuvuLeineiig 2
mcount 3 %12.2 Bool SunninsounualneTii 3
mcount_4 %I2.3 Bool FuwninseumLoLAeiT 4
mcount_5 %I2.4 Bool SunninsouvsuLeineiid
mcount_6 %I3.0 Bool SunninsouvLUNaNDTIT 6
mcount_ 7 %I3.1 Bool SupinsoUmIuIeIRaTaT 7
mcount_8 %I3.2 Bool dunainsounuNainaing 8
mcount 9 %I3.3 Bool SunpinToumuNBIRDTaT 9
mcount 10 %I4.0 Bool SunninsouuNaLRoIHT 10
mcount 11 %ld.1 Bool SunpinsounLuName T 11
mcount 12 %I4.2 Bool BunninsouvsuNBInO IR 12
mcount 13 %ld.3 Bool SunnfrsouvauIaLno AT 13
15197 3.3 PLC Output tags
Fadauus gunds | vlndaya EEGHGEN
coinde 9Q0.0 Bool LN kS ULMSByves ICT UCA 2
coinmoter 9%Q0.1 Bool AN B Milsum
bank20de %Q0.2 Bool 19nmliSusudng 20 U BV20
bank50de %Q0.3 Bool 19nmliSusudng 50 U BV20
bank100de %Q0.4 Bool 1Al SUsUURNS 100 UIMBY
BV20
mrotate_1 9%Q2.0 Bool lRLBIMRSHIT 1
mrotate_2 %Q2.1 Bool L NRLBLARSHIT 2
mrotate_3 %Q2.2 Bool 0 WRLeLneIEi 3
mrotate_4 %Q2.3 Bool L RLeLAesEil 4

a5




mrotate 5 %Q2.4 Bool W wRLeLAesE 5
mrotate 6 %Q3.0 Bool WwRLeLAeIE 6
mrotate_7 %Q3.1 Bool LANANBLAD ST 7
mrotate 8 %Q3.2 Bool W wRLBLAesE 8
mrotate 9 %Q3.3 Bool W WRLBLABIEAT 9
mrotate_10 %Q4.0 Bool l1ANANDLAB T 10
mrotate_11 %Q4.1 Bool lAnANBLADSHAT 11
mrotate_12 %Q4.2 Bool L1ANANDLAB T 12
mrotate 13 %Q4.3 Bool i inALBLmRSHIT 13
miwﬁ 3.4 PLC Memory tags
%E]gll’ll,l,‘l.li LAY YunYDUA

select %MO.7 Bool
selectm1 %M1.0 Bool
selectm2 %M1.1 Bool
selectm3 %M1.2 Bool
selectmd %M1.3 Bool
selectm5 %M1.4 Bool
selectm6 %M1.5 Bool
selectm7 %M1.6 Bool
selectm8 %M1.7 Bool
selectm9 %M2.0 Bool
selectm10 %M2.1 Bool
selectm11 %M2.2 Bool
selectm12 %M2.3 Bool
selectm13 %M2.4 Bool
mstop1 %M3.0 Bool
mstop2 %M3.1 Bool
mstop3 %M3.2 Bool
mstop4d %M3.3 Bool
mstop5 %M3.4 Bool

a6




mstop6 %M3.5 Bool
mstop7 %M3.6 Bool
mstop8 %M3.7 Bool
mstop9 %M4.0 Bool
mstop10 %M4.1 Bool
mstop11 %M4.2 Bool
mstop12 %M4.3 Bool
mstop13 %M4.4 Bool
moneytotal 1 %MW10 Int

mcoinsensor %M12.0 Bool
cancelm1 %M12.1 Bool
cancelm2 %M12.2 Bool
cancelm3 %M12.3 Bool
cancelmd %M12.4 Bool
cancelmb %M12.5 Bool
cancelm6é %M12.6 Bool
cancelm? %M12.7 Bool
cancelm8 %M13.0 Bool
cancelm9 %M13.1 Bool
cancelm10 %M13.2 Bool
cancelm11 %M13.3 Bool
cancelm12 %M13.4 Bool
cancelm13 %M13.5 Bool
finish %M13.6 Bool
finishm %M13.7 Bool
coinnotready %M14.0 Bool
coinout %M14.1 Bool
coinleft(1) %MW18 Int

pricel %MW20 Int

price2 %MW22 Int

price3 %MW24 Int

ar




priced %MW26 Int
priceb %MW28 Int
price6é %MW30 Int
price’ %MW32 Int
price8 %MW34 Int
price9 %MW36 Int
pricel0 %MW38 Int
pricell %MWA40 Int
readym1 %M40.0 Bool
readym? %M40.1 Bool
readym3 %M40.2 Bool
readymé %M40.3 Bool
readymb %M40.4 Bool
readym6 %M40.5 Bool
readym? %M40.6 Bool
readym8 %Md40.7 Bool
readym9 %M41.0 Bool
readym10 %M41.1 Bool
readym11 %M41.2 Bool
readym12 %M41.3 Bool
readym13 %Mdal.4 Bool
pricel2 %MW42 Int
pricel3 %MWa4 Int
pricetotall %MW46 Int
pricetotal2 %MWA48 Int
pricetotal3 %MW50 Int
pricetotald %MW52 Int
pricetotalb %MW54 Int
pricetotalé %MW56 Int
pricetotal? %MW58 Int
pricetotal8 %MW60 Int

a8




pricetotal9 %MW62 Int
pricetotal10 %MW64 Int
pricetotalll %MW66 Int
pricetotal12 %MW68 Int
pricetotall3 %MW70 Int
pricetotal %MWT2 Int
change %MWT74 Int
finalchange %MW76 Int
estop %M78.0 Bool
numml %MW80 Int
numma2 %MW82 Int
numm3 %MW84 Int
nummda %MW86 Int
numm> %MW88 Int
numMmMé6 %MW90 Int
numm? %MW92 Int
numm3 %MW94 Int
numm9 %MW96 Int
numm10 %MW98 Int
numm11 %MW100 Int
numm12 %MW102 Int
numm13 %MW104 Int
moneyok %M106.0 Bool
ledg %M600.1 Bool

3.4.1.2 d7un15138U Ladder Diagram
n15¥191uv84 Ladder Diagram agidaulu Block 1y Flowchart i
SUt 3.3 il
1. Function Block start program 11 Function Block @1915u15 ué
nsvieuvesdAudaznange Fadu Function Block dusuiluiudendodudiuazandd

i

a v dvd A
ﬁUﬂ’]VIE\! RIBRIA
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“start program_
DB"
B3
“start program”®
EN END ———
false — cancel %00 0
Y200 notready — “coinde”
“finish® — finish nurmtotal
910 A0 O
“selectml” — selectm readym1 — readym1”
At A0 1
"selectmZ2” = selectm2 readymn2 —i “readyrmnz”
a2 SaaAa0 2
“selectm3” = selectm3 readymn3 —i “readyrm 3"
a3 Saaa0 3
“celectmd” — selectmnd readym4 — “readym4”
%14 A0 4
“selectm5” — selectmS readyms — readym5”
1.5 A0 5
"selectm&” — selectm6 readyrmns — “readyms”
W16 40 6
"selectm?” — selectm? readym7 — “readym7®
1.7 A0 7
“selectm8” — celectmB readyma —i "readym8”

5U# 3.8 Function Block M3¥unIsiaentauazaninausn

2. Function Block money 1Ju Function Block #1%15Un155uUA131A

LA DT UGUUATLAZIAT OIS UL URILA I AR UNLAS U I N

T
“money”
EN ENO
0.4 WMW10
“coinin® —coinin meneytotal |— moneytotal_1"
wl2.0
"meount_ 1" =20 bathin
l0.2
"money30in” —{50bathin
%0.3
“money100in” —100bathin
stat20
stats0
stat100
stattotal
statcoin

5U# 3.9 Function Block M3Auiaiuvianuailasy
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3. Function Block moneycheck LJu Function Block @115 U@ 1784

RUVDULAZATIIABURUVDIRTOLIDUINNTITIAAUMTN \dannsali

0.0
“checkout”

SeMWED
“numm1”

TWMWE 2

"nummz2” —

WS4
*numma3"”

WMWES
“nummd” —

WhiWES
“NUITIS " m—

TeMWS D
" NUMmME" —

BV 2
‘numm7 —

Era =i

"moneycheck”

numimil

numm

NUmHm3

FILIFT e

MU S

NUmmis

nAumm’

ENO

pricetotal

change
moneynot

moneyok

——

ThMWT 2
"pricetotal”

YW 7 4
“change”
=]

%M106.0
— " moneyok”

5U# 3.10 Function Block A1 UNEULALATIVABULIY

4. Function Block MRotate 181 Function Block &msun1seununis

Y UNBNOI BT MUNEFUAAINT UGN

B2
"MRotate_DB1"
bB1
"MRotate”
EN EMNO f—
%l 0.0 %M40.0 whM106.0 % 2.0
"checkout” readym1” "moneyok” mrun f—"mrotate_1"
| L 1 1 1 L
1 I 1 | 1 T mstart M3 .0
%l2.0 mstop f=—i“mstop1”
“mcount_1" — mcount productnot fF—1 ---
2 numrotate
YehAWE0
“numm1”

numproselect

numofproduct

5U# 3.11 Function Block WaRIN1IAIUANNTTNLUVBINBLADT

51



5. Program Block @115UATUANNNSNRUWS I MTauIMLaAITATLIN

KU uAun1syina Ul

0.0 eM7e .0 200 01
“checkout” “estop” “finish” “coinmoter”
| | 1/ 1/ { )
E00 1 “WB19
"coinmoter” "IEC_Timer_0_DE"
{ | W0 .5 TOMN T80
"coinoutsensor” Time “estop”
/1 I Q—
T#209 PT ET

5U# 3.12 Program Block AIUANNISNOUUSE YN HAUIMILAZAU I

6. Program Block d@15UN1SHUATUAUIEYRTNUNLALATIFFOURY

7OUIATUANUINUIUNHDINDUY

"IEC_Counter_

0 DE_7"
WA78 .0 %0 .5 (N vav ixy AN CTD %001
“estop” "coinoutsensor” ﬁnallcharge Int “coinmoter”
Ip | 1
—1 1F | [int | _ Chr Q { }
A12.0 o folse — fa¥)
mMcoinsensor AT 6
*finalchange® — py
®DB19
"IEC_Timer_0 _DE"
TOM W78 0
Time "estop”
IN Q { }
T&105 - PT ET

5U# 3.13 Program Block kanen1siudnunumssgynilauimuasneumseny
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7. Function Block coinleft 14 Function Block @195 Un15A14 804

wisggvilaumiviaeaglug

“coinleft_DB"
WrB5
“coinleft”
EM ENO —
MW7 6 W20 2
“finalchange” — change coinnotready — " coinnotready”

200

“finish® — finish

LMW 4

"coinleft(1)" coinleft
— statchange

5U# 3.14 Function Block coinleft nMsAWInmTeynilaum
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3.4.2 whae HMI dwduiatassmmingdudiazainde
3.4.2.1 #UINIDUEAIHALADNSHERUAN

wihaodonsiaduimazduntheesusuiiouansinedewhauld Tae
wansnaselidondowsemdouldny Indeuiiownissddiedud Tunaiowniasly
wioulduuarddunauaziiavuansuanusuil 3.15 il

1. Judwsuidenvasnusiadum
Yudmiunagnian
UudvdududunsidenaufuagiBunisiey
Uuavngdmiumuauduumisgwisum
Flavd S ULERIs AUAUR U IR

ANAVEINSULEAITIPIAUAINLE DN

SN A N

Innanaaniugnisvinnulden e Tlwas anudisu

|5/26/2020 3:07:49PM |

Money Total

-5

+0

Total Price
+0 ﬁ 6

2 -—3

5UN 3.15 niveuannaLionsiaaun
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3.4.2.2 WHN9dMITULAASTIUIUUIHYALIUIN
wihelansi sy ilsumdunihedmiubumssgwilsuma
TgnsneuRulaganansaialameusasiviiaumisinduumsasiudunisiiu dUunauag

Tlavuanang augun 3.16 il

- YudmSuiiuduumsegnilaum

—

. Yudmsuanduiumsegmilaum

- Yudwsuiasedu

AW ON

FLAULEANTIUIUATO YU TIUIY

RERBES

SUN 3.16 MNDUAAITIUIVIENIIIUIY
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3.4.2.3 vli19a1anIUIUTUAT
mivsldenduailvianun 13 ninee lnsusazvinaeszuanidiuiy
Aufn MU uILAUAM N NkALIIAYeIELAT HUNALAYAIATLARIMINTUN 3.17 sl

1. AavA NS ULEAITIANEUAT

N

o

WAV NS ULEAIINUIUFUATILEDN

AU ILIUAUAN

L 3

o [ o

2
3
4. JudmsuandnuIudua
5
6

9

Yudmsugugu

Yudmsuenian

5U# 3.17 mihaelfonduaudue
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un 4

n1suEuaNAYRITaYALaENITAATIZTaYA

4.1 Wan1WAFaUNITINIUYRIgUnTaluazlusunsy PLC

4.1.1 WAN1IVAHUNTTYINNIUVBIGAIUAY

nsnageuNITIuYetg Unsalludiuvesnisiad e gunsaldimiuny

wseaulniin meludmunuuaznsaageaunis Short Circuit nsdsdyaandiwasdayaaeen

H1UN"50593 gunTal wazAusEuSeemelugnauasyiinnUanisd e dumanunisnai

4.1

A15199 4.1 wamimaa‘umiﬁwmmmé’muau

Nﬂﬂﬂi%ﬂﬁﬂUﬁﬂ\i’]U‘Uﬂ\iéﬂ'JUﬂﬂJ

319AZLDYANIINAGDU

WY

NUYLNA

1.M39539a0U1
- ANUSYUTOUNEUBNYBIAAIUANABUILINY
a %/ -2 £
- anussuiesuesaunsnintglug

AU YUSRUURIARNLNDSHATINSAENY

nyasunIsauaelnaelug

- ayaaeuLuuiuasgliansldaunsel

2.mMsngrasulssaulninnelug
- ussauluin 220 VAC

userulvlslh 24 vDC

useAululii 12 VDC

- ussnuluin 5 vbC

RN\ QPR Y |5, <

3.113NAADUNITYINIUUDS PLC

Power supply PLC

ANSN9UYRY CPU

- msviaululvum Run

- nmevhaululnug Stop

v a N

ausuBuneiiiiluga

28 2

asdaednafisanluga

&

SNENENEN




4.7SVARDUNITINUYDS HMI
- NTAAINAUIIDD V4

- nnvpkUUELEalR V4

5.mimaaumiﬁwmmaﬂuqa CM 1243-5 Profibus

Master
- msvieululvue Run V4
- MIWeusaluganIBueN V4
U

4.1.2 WAN1ITVANBUNTTYINNIUVBIGIMUNETUA
nsnaaeun1svinturetaunsalludiuveinsiings gunsaliiaiun ussulnd
AeglugImreduduaznsIageunts Short Circuit A3dsdygIaudauasdygyneantiu

N139533 gunsal warANuSeuTeemelugnauasyinisiUanisdmngdua1numnsei 4.2

A19197 4.2 HAMSNAABUNITVINNUVBIFI M IBAUAT

v

HaNINAFIUTNNUYaLAI e RUAT

SIUALLBYANITNAGDY Wy |l | vianewg

L.AsvegeutawesyalaesFum
- upl@eIINLLaY 1
- UBDLMBSUNNYLAY 2
- URLMBTUNILLAY 3
- UBLMBSUNELAY 4
- UBLMBTUNNBLAY B
- UBLMBSULNYLAY 6
- UDLMBSUNBLAY T
- UDLMBSUNLLAY 8
- UBLABTUNIYLAY 9
- UBLBsUNNLLAY 10
- waleasuNNLEaY 11
- UBLIBSUNNBLAY 12

- UDLABSULNYLAY 13

NN N N N N N S NE N

2.MInnasuuesinsounyuynUdasdun
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- BULRTINTOUNYY 1
- L BULRTINTOUNYU 2
- L BULRTINTOUNYU 3
- WULRTINTOUNYY 4
- L WUYRTINTOUNYU 5
- LBULBTINTOUNYU 6
- HULERSTINTOUNYY 7
- LHULEOSINTOUNYY 8
- I HULYESTINTOUNYU 9
- LHULEESINTOUNYY 10
- lULEeInToUNYY 11
- UESINTOUNYY 12

- ULEDSINTOUNYY 13

N N N N NN NENENEN

3.NM13MA@0UN1IVINTLYBIRUNTalsUsUTRST BV20
- dyaadnoinnaunsal
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