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GIAO TRINH LAP TRINH PLC 2

CHUONG I: TONG QUAN

1.1 GIOI THIEU PLC S7 - 300

Bién soan: ThS. Pham Van Tam



GIOI THIEU PLC S7 - 300

Tong quan vé S7:
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SIMATIC® PC
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SIMATICENET o = Industrial Ethernet

= PROFIBUS

SIMATIC®
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Bién soan: ThS. Pham Van Tam




TRU'ONG PAI HOC BA RIA VUNG TAU
KHOA PIEN — PIEN TU

GIAO TRINH LAP TRINH PLC 2

CHUONG I: TONG QUAN

1.2 PHAN CU’'NG BO DPIEU KHIEN PLC S7 - 300

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

Cau truc phan cirng cua PLC S7 300
Slotl Slot2 Slot3 Slotd4 Slots Slot6 Slot7  Slot§8 ...Slotll

T 5 580008 ¥

SM: SM: o
(luychon) U (tuychon)ol DO AI AO Dém - N&i di€m

. T - Pinh vj - PROFIBUS
Slofl: Lay chon -Didukhién - Ethemet

Slot2: Pwgc su dung dé khai biao CPU héi tip cng nghiép
Slot3: Interface Moule ding dé mé rong rack |
Slot1 4 dén Slot11: SM,FM,CP..

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

Mo rong Rack cho PLC S7 300

ﬂ Sa11 | St | SM3 | SM e | SmS

S7300 ¢6 kha ning mo rong 4 Rack, 32 moulde
IM(Interface Module) dwgc sir dung dé mo rong rack.

Bién soan: ThS. Pham Van Tam




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

Dia chi mac dinh cua cac module

S Rack PS I 96.0 | 100.0 | 104.0 | 108.0
iReceive) to to to fo
99.7 | 1037 | 107.7 | 111.7

I
(Receive)

1M
(Recaive)

- 0

Slot

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

Bién soan: ThS. Pham Van Tam
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PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

S7-400: CPU Design

MPI/DP
Interface

DP Interface I:> '
® 1 External Battery :> (Y

Ic Supply

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

CAUTRUC TONG QUAT CUA PLC

rﬁi—lj—ii—ii—ll—ii—ii—ll—ii—ii—ii—ii—ld—ii—ii—ll—ii—ii—u

Serial
FPort

<>

Fhis
HSC
Pozition
Loadcell
Etc...)

&>

Diziail Sensors
WPN Output
PINF Ourput
Fe&lay Output
Buitons
Swntchs

M
#

€2 cps

v

Controlnet
Devicenet
Devicsnet
etc

Feriperal Devices

Actuators
Coils

De Ivistor
Ac Miotor
Iwverter
Servo hiotor
5 tep Miotor
Ek...

Analog
Cutput
Alodules

| A

Actuators
Flow valves
Invertets
Drrivvers
Et.

Bién soan: ThS. Pham Van Tam




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

CAU TRUC MACH NGO VAO CUA MODULE SO

+5V

optocoupler =

IS
|

input

neut. O\

Mach dién ngo vao so6 cua PLC Siemens

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOINGO VAO CHO MODULES

Két noi kiéu Sinking/Sourcing cho module ngé vao DC

+DC (Sinking)
- DC (Sowrcing)

—’¢0—<

'——O/¢>—4

»—-%—4

i

A

24Vde

—

+DC (Sinking)
- DC (Sourcing)

Y

- DC (Sinking)
+ DC (Sourcing)
Bién soan: ThS. Pham Van Tam




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

CAU TRUC MACH NGO VAO CUA MODULE SO

Nhan xét:
»Tat ca cac ngd vao cua PLC déu cach ly.
» Dong ngd vao khoang 10 dén 20mA.

»Céc loai PLC khac nhau co the st dung day dién ap
ngd vao khac nhau.

»Mdt nhom cac ngd vao thuong duoc ndi chung mot
duong tin hi€u.

»(C6 thé két noi ngd vao ctia PLC theo kiéu Sinking
hay Sourcing

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI NGO VAO CHO MODULE SO

Ex1: Két n61 cam bién co ngd ra PNP vd1 module ngd vao so

Bién soan: ThS. Pham Van Tam

eBR(P)100-DDT-P / BR(P)200-DDTN=-P / BR(P)400~-DDT-P
®BR20M-TDTD2-P / BR20M-TDTL2-P (Receiver)

PNP open collector output

Photoelectnic sensor circuit

Conneclion

A (Brown) +V

|

Cheir current
profecticn

M ax . 200mA

. (Black) Output ‘ -

Load

(Blue) OV

: (White) Control




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI NGO VAO CHO MODULE SO

Ex1: Két no1 cam bién co ngd ra PNP vo1 module ngd vao so

Bién soan: ThS. Pham Van Tam
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PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI NGO VAO CHO MODULE SO

Ex2: Két nd1 cam bien co ngd ra NPN voi1 module ngd vao so

eBR(P)100-DDT / BR(P)200-DDTN / BR(P)400-DDT
eBR20M-TDTD2 / BR20OM-TDTL2 (Receiver)

NPN open collector output
Photoelectric sensor circuit Connection

5 (Brown) +V-

e U
: (Black)
i, Outpul I
= 000 pu .

Max.200mA —

Owver currant 30V i
protection

Main circuit

m (Blue) OV
U

:  (White) Control

‘ $

Bién soan: ThS. Pham Van Tam




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI NGO VAO CHO MODULE SO
Ex2: Két noi cam bien co ngd ra NPN véi module ngd vao so
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Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

DIGITAL OUPUT MODULES

»Nhirng PLC c& nhd(S7200): Ngé ra thuérng duwoc tich hop sén

véi CPU.
»Nhirng PLC c& 1¢n(S7300): Ngd ra thwdrng duoc thiét ké duoi

dang module hoac card.
»C6 nhiéu cap dién ap khac nhau cho cac ngd ra cho cac Module

1 20 Vac

24 Vdc

| 2-48 Vac

| 2-48 Vdc
SVde (TTL)
230 Vac

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

CAU TRUC MACH NGO RA CUA MODULE SO

Note: Some AC curputs will
also use zero voltage detec-
ton. This allows the outpat
1o be switched on when the

p & and current are

L
effectively off, thus prevent-

Ngo ra so cua PLC siemens.

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

CAU TRUC MACH NGO RA CUA MODULE SO

Nhan xét:
»Co0 3 loaingod ra: DC, AC va RL
»>Tat ca cac ngd ra ciia PLC déu cach ly

»Dong ngo ra khac nhau voi cac loai ngo ra khac
nhau.

»Cac ngo ra thwe té cua PLC thworng dwoc ndi
chung mot dwong tin hiéu.

Tay vao doi twong tai va ché dé lam viéc ma
nguwoi st dung chon loai ngé ra nao cho phu
hop.

Bién soan: ThS. Pham Van Tam




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI PLC

Cuwtputs (30 VD250 VAC)

M (=) N{-}_ N{-}_
C)H@@@@@@@@@@@@@@@@@@” 7
[ac]

I 1L 0.0 0.1 0.2 (VI - 2L 04 0.8 0E & T o7 10 11 (&l ]
P——

E— — —
— ——— — i

B

| | r——=—=1; HNote
" LIV’J 1. Actual component values may vary.
| | 2. Connect AC line to the L terminal.

[ O ] —Hk>—— 3. DC circuit grounds are optional

i__F

—]

I3IK:

g SRR e | — —— —— —
— e
DT 24V il 00 01 02 03 04 0% 08 07 2M 10 11 12 13 14 1s|[ M L. [=7=]
INPUTS [ SENSO
i

(SRRSO RO S RO RO RO RSO R SR S RO RN RN

I
/

/ / / l;j 24 VDC power for input
L SeNsors of expansion
+ modules (280 ma)

/ /

Inputs (15 %VDC to 30 VDC)
Ple nay sur dung nguﬁn AC hay DC?
PLC ngay c0 ngo ra DC, AC hay RL?
Ngd vao ciia PLC dwoc két noi theo kiéu Sinking hay Sourcing?

Bién soan: ThS. Pham Van Tam




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI PLC

f

F=1]
A thr
1t

)
M

NOObMWON=-LO
NOOAMWN-O

N

w

N

HCACECED

o
o

OINGU!
I

[ 1of fo] o |

NOVOAMWN-O
00,000,000,

o ®
I
|

”
e

CRERERHORIRDEONEREE

||/~Aaouu-ao

b
{
|

(o]

& Chomemmier Ngo vao cua module 1a AC hay DC?

@  Status displays - green Ngd ra cua cua module la NPN hay PNP? Pnpsource)
@ Backplane bus interface

Bién soan: ThS. Pham Van Tam 22




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI PLC
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Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI PLC PIEU KHIEN BAI PO XE

L &
R e EX3: Nhin xét vé so db két ndi ple diéu
I khién bai di xe nhiéu ting,

14
0.0
01
0z

0.3
0.4
0.3
0.4
07
214
1.0
1.1
12
13
1.4
125

Ngudn sir dung cho PLC: AC hay DC?

PLC ¢6 ngd ra AC, DC hay Relay?

Cam bién dwge sir dung trong so di ed
ngd ra lad NPN hay PNP?

Sor dé két ndi da phin hop chwa? Taisao?

£ 29 %80 0 300 RN B0

L
I+

® & @ 2o ¥ O O OO0 © O O8O O

& & &

PLC S7-200
Bién soan: ThS. Pham Van Tam




PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI PHAN CUNG CHO PLC
Ex4: Vé lai day di so do ket noi phan curng cho PLC thay

cho so do diéu khién khéi dong tuan ty 2 dong co dung
tiep diém nhw sau:

Bién soan: ThS. Pham Van Tam



PHAN CU’'NG BO PIEU KHIEN PLC S7 - 300

KET NOI PHAN CUNG CHO PLC
ExS: Vé lai day dii so' o két noi phan cirng dung PLC

thay cho so do diéu khién mach khéi dong Y-A dung tlep
diém nhw sau:

M

LaA

Bién soan: ThS. Pham Van Tam
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GIAO TRINH LAP TRINH PLC 2

CHUONG II: THIET KE HE THONG VO'I SIMATIC
MANAGER

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

THIET KE HE THONG VOI S7

?“ E Project Management
Y
SIMATIC® Manager -=II|
| | l
I

Hardware «4—|

| FB21
oB1

-
110 111 4.0 -

Frocess i ) Software ¢—

» Xac dinh quy trinh cong nghé cua hé thong xur ly

> Thiét ké va két ndi phan ctng.

» Cau hinh va lap trinh diéu khién hé thong dung Simatic
Manager

Bién soan: ThS. Pham Van Tam




THIET KE HE THONG VOl SIMATIC MANAGER

TO CHUC CUA PROJECT TRONG S7

A SIMATIC Manager - [SIMATIC_E_MULTI_STATION -- C:\Program Files\Siemens\StepT\s7prof\SIMATIC_] o]
2P File Edit Inset PLC View Options Window Help - [=] =]

D& |2 | % R d|[o % %[5 | @ |[<Nofers Cv s mEm e
= &P SIMATIC_E_MULTI_STATION Spztem data o OB1 o OB100 == &3 FC5
-El CPU414_20DP 66 %FEE 3 DB o TABLE_1
- =@ crusis2op
2G5 57 Program(7)
i () Souces
iy Blocks
-l o443
o [ cP:ac_se
- - crumsc2OP
i Bz 57 Program|3) . .
- ifff P 343 Lean Simatic Manager:
= CPINS2DP_46 - . -
- o[ cPU3IE2DP Céu hinh cho CPUs, Modules, Networks dugc su dung
{ B0 57 Programif) " A
w0 o P 3431 trong hé thong

B e | Lap trinh sir dung LAD, STL, FBD

F-E 57 ProgiamiE]

o CPUZIA1AFTT Thiet lap giao tiep gitta PC vo1 PLC qua MPI, Ethernet,

=@ cru 314 .
. B =1 57 Program{10) Profibus
-I-{§] CPU314-14F11_IM365 - A - - - - - " . -7
y.g cPUFE Diéu khién, giam sat, chuan doan CPU va di liéu trong
; [#-{z1] 57 Program{10] - -
= E CPU31S2DPST hé tthg
o[ ceu 214
i EeED ST Programid)
wfff oF 243

Press F1 to get Help. ' [PC Adapter(MPT)

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH SIMATIC S7

Tao Project moi, dat tén, chon thu muc lwu project.

i Simatic
- "/ SIMATIC Manager

@ setProgram ccess end Defauks | () Information . ; |
W Widows Catabg (3 S7-200Exqiceer V1.0.7.10 D& [ST& | 7 @ W
& Windows pdete (/) STEP 744caMWIN ¥4.0.7.10
0 # Bushocth Places ) 10 Keypad Designer ¥1.0.7, 10 User projects | Librasies | Muiipesiects |

5 station Corfigurator () SIMATICNET e | Storage path A
&DI’.‘._IIIHTHEIL DAMOTORCONTROLADC_CONTR

) SIMATIC Securky Conrel HUYN C:\Program Fies\Siemens\Step7is7p

HLNTTT C:\Program Fies\Siemens\StepPap
@ SIERT C:\Program Fles\Siemens\SiepTisTp
C:\Program Flez\SiemensySlepeTp

- @ TP Designer ¥1.0 PROJECTZSTATION  D-ASIEMENS-TRAIMING COUSE'ET
ﬂI]'EISDH Eﬁtﬂ EF Bai P -1 [T AT T s

) Maala Firsfo e : }
ATIC Manans B ta cu
A stet ,1' SIMATIC Mananzr -

|Hannwm|-: CONFIG]

Stotage locabion
IC“xF'ms!-:m Files\Smmens\Stepys P prof

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH SIMATIC S7 300

Khai bao phan cirng cho S7 300
Luu y: Phii khai bdo diing va dii véi cau hinh thuc té, néu
khai bao sai thi CPU sée bao loL.

29 SIMATIC_E_MULTL_STATION -- C:\Program Files!Siemens\StepT\sTprof\ SIMATIC_
=43 IE‘P‘L|315-EDF' CP 3431

- [§] CPU 3152DF
CP 3434

W SIMATIC 400 Station
SIMATIC 300 Station = -
M Stotion £t [nsert PLC Yiew Opbions 'Window Help

SIMATIC H Station o

SIMATIC PC Station DELRR S e bada O 8w
Cither Skation
SIMATIC 55
PiEPC

WPl
PROFIBUS

Industrisl Ethermet O
PTP

57 Program
M7 Program

o5
05 (Chent)

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

Bai tap: khai bao phan cirng nhw sau:

By CP313C_88 (Configuration) -- SIMATIC_E_MULTI STATION

=0 UR

1 PS 307 2A

2 CPU 213C 2 DP
by OF

22 DITED0T6
Count

CP 3431 Lean
A4/ AD Rl BER

P
&

e 1 ] P P

Ll =]

Oider rumber
BEST 3071 BAOD-DA0
GESYT 313-6CF03-DABD

Y

CP 3431 Lean GEEY 343 15410-0ED
A48 0243/80 1 BES ¥ 334-0CE07 -0aa0

P"\-Imm-hw_l.__r!\-__.l?..m
l"._‘l'\-c.

Bién soan: ThS. Pham Van Tam




THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH SIMATIC S7300
Viét chwong trinh va mé phong dung simulink. Chon OB1
va loai ngon ngir phu hop dé lap trinh

QSIMATIC Manager - [HARDWARE CONFIG -- C:\Program Files\Siemens\Step 7\s7proj\Hardware]
5P Fle EGR Insert PLC View Oplions Window Help

D& 877 § WP o @ % 2 M & [ <NoFRe> ~% ¥u@
- B9 HARDWARE CONFIG Syslem dta =061
= [l SMATIC 30001)

- § cruns20p Properties - Organization Block

= @) 57 Progran1)
@) Sowces

B Soue General-Pat 1 | General - Part 2| Calls | Atibutes |
o 3

Name: |081
Symbobc Name: |
Symbol Comment: |

Created in Language: ISTL v]

Project pathe STL

St location
S Aty it \Step7\s7pec Hardware

Code Interface
Date created 12/08/2010 08:33:.06 PM
Last modified 02/07/2001 030343 PM 0271571936 04.51:12 PM

Comment: “Main Program Sweep (Cycle)"

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH S7300

Khai céc bién sir dung

T LADVSTLIFBD - [O0B1 -- HARDWARE COMFIGASIMATIC 300{1)WCPU 315-2 DP]
i File Edt Ireert PLC Debug View EEEFTH Window Help
cubkrss | 2 4} 44 )

Compare On-JOfflee Parkners ¢ *Ervironment\In
[~ Reference Data
Symiod Tabls ekt T

0BL : ‘"Main Frogrem Sweep (Cyclel®

IC ommank 2

m: Title:

r!mu.t.:

&3 Symbol Editor - $7 Program(1) {Symbols)
SymbolTalle Edt Imert Yew Opfions Windom Help

FH S §&BE oo Mk R
2157 Program(1) {Symbols) -- HARDWARE CONFIGISIMATIC 300{1)\CPU 315-2 0P

B Lbearies

Bién soan: ThS. Pham Van Tam




THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH S7300
Mé khoi OB1, viét chwong trinh diéu khién dong co

£ SIMATIC_E_MULTI_STATION -- C:\Program Files\Siemens\StepT'
S SIMATIC_E_MULTI_STATION |8 System data =001 [

-] CPU414_Z0F_ES

w-F] CPanic g

E-E] CPNS20P_46
=-[@ crums2op

Bz 57 Program(B)
(@l Sowrces
| [N Bloc
¢ omollk oP 3

OBl : "Main Program Sweep (Cycle)”

Comment :

[Comment -

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

Lf—:\P TRINH SIMATIC S7300
Mo ph?m mém Simulink, thém cac module vfm_, download
chwong trinh xuong S7 PLC SIM, chon Run dé mo phong

__'!,. SIMATIC Manager - SIMATIC_E_MULTIL_STATION
File Edit Insert PLC View Options Window Help

D |B?a| & B2 w9 % 2| £ 6 | & || <NoFiter>

&P SIMATIC_E_MULTI_STATION -- C\Program Files\Siemens\StepT\sTproj\ SIMATIC

=8B SIMATIC_E_MULTI_STATION CPU 21520P SR CP 3431

=@l CPU414_2DF_E6

=@l CP313C_as

=l CP315-20P_46

| =-[@ CcPU 3152 DP
=-{E7) 57 Program(E]

B Souces
: “zH Blocks
| meHlE CP 3430

~ % W BEBEM

| simulation On/OFf|

Download chwong trinh

'@ s7-pLCsIAL L= B i
.!_IMT[C Manager - SIMA LTI_STATION File Edit View [nsert PLC Execute Tools Window Help .
Fle Edit It PLC View Window Help C=id ﬂ’l Posue) <)% BE (B @R K| DEEE
D | BT i8R 8 5|8 % EE B &) | cNoFer: I:]lﬂ' 0o+ [T

5
P SIMATIC_E_MULTLSTATION -- | Dovinlcad Files) Siemens\StegT\s7praf SIMATIC

Mew [ @ | 5 | =] Bl o | & )
SATIC_E_MULTLSTATION [ Horckwae CEIEEE TEE
B CPUN_20P 6

Eg; [C RUNF ¥ 08 W B =
EHE Pt & oo I RUM -

[
£ H (s E @ sToP hkes | Frr
£+ il tPU NE20P

B @:: Eﬂﬂ Press FL to get Help.

4 3210
I e

Default MPI=2 DP=Z Lot |

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

MO PHONG S7300

Download chwong trinh va chay moé phong

OBl : "Main Program Sweep (Cycleld™

Comment -

» Title:

Filz Edit View Insert PLC Execute Tools Window Help

SRR RER N ERadaaa aaa BEg oo

oCc [ RUN

B0 sroe wees

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH S7300

Download chwong trinh va chay trén PLC thuec
Luwu y: Phai khai bao lai cau hinh phan cirng cho ditng voi
thue té truoc khi download

I SIMATIC Manager - [HARDWARE CONFIG -- C:\Program Files\Siemens { Set PG/PC Interface

B) Fle Edk Insert PLC View Feetens {|| | Access Path [LLDP /DCP]|

Do B8 & | X 33 | Customze... Crl+AR+E : '
Access Protection Access Point of the Application:

CWLOQ S7ONLINE STEP 7) > PLCSIM(MPD
‘ (Standard for STEP 7)

= B9 HARDWARE CONFIG
+ [ SIMATIC 300(1)
Text Libraries
Language for Display Devices... Intedace Parameter Assignment Used
Manage Multiingual Texts PLCSIM(MPI)

3 PLCSIM(Local) B
HRAPLCSIMMPI)

@& PLCSIMPROFIBUS) |
#23) PLCSIM(TCP/IP) =
Reference Data VHl m | A

(Aseigning Parameters for a vitual dummy
Configure Network device that is simuiated by PLCSIM for an

MPI network )
Siredate Modules

Confgure Process Disgnostics »Chon glao tiép giira PC va PLC
5 theo chuan MPI, Profibus ha\
‘ Ethernet (Tuy thuc vao két noi
| thue té giira PC va PLC).

Bién soan: ThS. Pham Van Tam



THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH S7300

Download chwong trinh va chay trén PLC thwc
Lwu y: Phai khai bao lai cau hinh phan ctrng cho
dung véi thue té truréc khi download

Set PGPC Interface ﬁ

Access Path | LLDP /fDCP

Aeoeas Port of the Appleation: ' ‘}Ch@n giaO tié‘p giﬁ-’a PC
r|| T ey Va PLC qua MPI

[Standard for STEP 7)

et Mg »Tat phan mém mé phong

P AdapterMFI)

W5 vd B> PR EENE] moi download chwong

FH150 Ind, Bthemet - iR Wirde:

| == trinh dén PLC thwc dwoc

[Farameter assignment of your PC adapter
Fer an MP1 network)

terfacas
Add Femoe:

Bién soan: ThS. Pham Van Tam




THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH S7300
Download chwong trinh va chay trén PLC thuc
Luu _ﬁ."PIuiii khai bdo lai cau hinh phan cirng cho diing véi
thire té trivoc khi download
St PG Iirace i)
et e | »Chon giao tiép giira PC va

Aepaes Point of the Application:

o e s 2~ 1PLC qua Ethernet
rsfocsBomsi eorert ok Lwuy: IPcuaPCvaPLC

| phai dwoc dat cung Iop
mang va khac nhau vé dia

4 1 P
| >
{Aszigring Peramebers to Your NDIS CPs c h I I P

with TCP/IP Pratoeal (RFC-1006))

Iréedfaces
Add/Remove:

oK ] | Concs [ b |

Bién soan: ThS. Pham Van Tam
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LAP TRINH VOI S7
Download chwong trinh va chay trén PLC thwc

qua chuén ethernet

192.168.0.10 192.168.0.46 192.168.0.56 192.168.0.57
255.255.255.0 255.255.255.0 255255 255.0 7ER 2ER 255.0

CP & CP

B eg. Optical Switch el
- Module (OSM) =

Notice: Cac CP phai dwoc dat dia chi IP trwéc

Bién soan: ThS. Pham Van Tam




THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH VOI S7
Dat dia chi IP cho cac CP: Sir dung dia chi MAC

'EE View Options Window Help

‘ Edil Ethemet Node

Download...

Upload..

Download Module Identification..

Upload Module Identification to PG..
Faulty Modules..,

Module Informaion... Clrl+D
Cperating Mode.. Chrl+]
Clear/Reset...

Set Time of Dgy..

Monitor/Modity

Update Firmware..,

Save Device Name ferfTEmompard. .

1

Ethernet

Bién soan: ThS. Pham Van Tam

Edit Ethernet Node

~ Efhamet node
Haodes sccessidle crine

ML addiess IW Eirowsie.. 2

5t IP conliguration
¥ Uza P patameters

[EETER

|P address: [132 168056 [ o— 3
Subnet mask: 255 255 2860 T U roukee
£ Obksin IP addiess fiom a DHCP server

Identiied by

& Chent L (ol

ChagtID: |

i P Conliguesion |

Asagn deics name

[Dieice nama: |

1~ Reset o factony settings




THIET KE HE THONG VOl SIMATIC MANAGER

L@P TRINH VOI S7
Dat dia chi IP cho cac CP: Dat IP cho CP, download qua MPI1

ﬁHWCnnﬁg-CPLIGI&_EDP_ES-_]F'_SEI'I‘IMG
Station Edit Jnset PLC  Wiew Ogptions Window Help

DEE-2 & 3 2e dd o 8w

BN CFuM13_20P 66 IF_SETTING (Comfiguation) == SIMATIC_E_MULTI_STATION

Froperties - CP 443-1 - [RO53)

PS 407 &4 Gererd
CPUAT42 DP

Shor Desciplion: CP 4431

ST CP for Indusidal Bhemet 150 and TCPAP wilth SENDVRECEIVE
and FETCHAWRITE intesface, lang data. UDP, TCP, 150, 57
communication, miting, module eplacement without PG, 1007100 Mopa,
frmmweare: V1.1 u

BGKT 443 1EX11-06ED S W11
fer 23

Properties - Ethemet interface. CP 443-1 [RIYS3)

Ethemet
152 183.0.65
Na

4m | (0] CRIBZ MAC address: DEHN-06-01-00-00

Shat | Medue  Deder numbes o
PS5 47 44 EEST dl7-00a004] [ |F protesee is bvsing Leed

CP 414-2 DF BEST 414-24G0 P 153 168 0.6 Gisleway -
e - % Diov ok e roter

LS Sobnel mask: E 255 25650

[F 4831 EGK7 BT 14
DIADC 247 EEST 421E L0
DodcaeE Jestaemdl % | _
WEE EEST dT1AKFO0O '
PERET) EEST 92 HFDO-0AED

Gereral Pammenl

Bién soan: ThS. Pham Van Tam




THIET KE HE THONG VOl SIMATIC MANAGER

LAP TRINH S7 — 300:
Bai tap:
Bai 1:
Khai bao phan cirng cho bé thi nghiém S7-300 cua
PTHPLC.
Download cau hinh phan cirng da khai bao xuong PLC
Bai 2:
Viét chwong trinh Start, Stop déng co-.
Download xuéng PLC va kiém tra, stra sai.
Lwuy:
> Phiii tat phtm mém mo phong trwée khi t.r,en hanh chon
chuan giao tiép MPI hay Ethernet dé giao tiép
»Sau khi download, khong co den nao trén CPUs sang
mau do thi viéc khai bdo phan cirng méi ding.

Bién soan: ThS. Pham Van Tam




TRU'ONG PAI HOC BA RIA VUNG TAU
KHOA PIEN — PIEN TU

GIAO TRINH LAP TRINH PLC 2

CHUONG lll: TAP LENH CO’ BAN TRONG S7-300

Bién soan: ThS. Pham Van Tam



TAP LENH CO BAN TRONG S7-300

Memory areas in S7 300
‘Process-image input
‘Process-image Output

:Bit memory (Internal memory)
‘This area provides storage timers
This area provides storage counters
‘Peripheral Memory Input
Peripheral Memory Output
DB s(Data Bocks): Contain information for program

Bién soan: ThS. Pham Van Tam
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Ladder Symbol Statement List Symbol
¢ -| |~  Nomally Open Contact (Address) ¢ A And
¢ =|/|=  Normally Closed Contact (Address) * AN And Not

-(SAVE) Save RLO into BR Memory « OOr

XOR Bit Exclusive OR ¢ ON Or Not

-( ) Output Coil X Exclusive Or

-(# )= Midline Qutput XN Exclusive Or Not

=«|NOT|-=  Invert Power Flow O And before Or

—i{5) Set Coll A( And with Nesting Open

—(R) Reset Coil | |
SR Set-Reset Flip Flop AN( And Not with Nesting Open

RS Reset-Set Flip Flop O( Or with Nesting Open

(N} Negative RLO Edge Detection ON( Or Not with Nesting Open
-(P}-  Positive RLO Edge Detection
NEG Address Negative Edge Detection
POS Address Positive Edge Detection

X( Exclusive Or with Nesting Open
AN( Exclusive Or Not with Nesting Open
) Nesting Closed

Bién soan: ThS. Pham Van Tam
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Bit logic instructions
Binary Logic Operations: AND, OR

Circuit Diagram LAD FB8D
- 5 L = B2 o

I-\IS1 (10.0)

S I-] S$2(10.1)

50 A

=1 5

L1 L2
(Q80) (Q8.1)

S3
B (10.2)

(10.3)

L3(Q8.2)

Bién soan: ThS. Pham Van Tam
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Bit logic instructions

Exercise
Goal: In all three examples, the light should be on when S1is activated and S2is not activated!

l-\l s1 t-\: S2 |-\I S1 h? s2 l-? s + s2

1. na . 111 1o 1A

Programmabie controlier Programmabie controlier
Q40 Q40
I X
O uge g
E B

1.0 111 Q40 1m0 11 Q40 1.0 111 Q40

I—II—H—() — = — @

110 - 110 - 110 -

Bién soan: ThS. Pham Van Tam
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Bit logic instructions

Assignment, Setting, Resetting

LAD FBD
~

11.0 Ii.1 Q380
Asslgnmen:t> |—| .

11.2 iI1.3
0 > — —G)

11.4

—1:
']n Reset :> 11.5
_l I,—.

A variable which is SET is only CLEARED by RES

L

Bién soan: ThS. Pham Van Tam
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Bit logic instructions

RLO - Edge Detection

e

11.0 111

— |

110 111

o

2> 0 %}}

- -
-

Il m
4
22

C51-Cyche
11.0 I 1

ol g
11.1 ]

AL —0 |
E 1
xample M10 f

Mt — 1
ME.0 I L
ME.1

To check result of Edge Detection Instruction, Output variables
should be Latched by Set instruction

Bién soan: ThS. Pham Van Tam
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Perform Nesting Expressions with STL

Staternent List Program

Relay Logic

Praveer rail

M 10.0

100 Y
i

o2
M 10.3

—~ocortoor

102
] ] M10.3

b

M 10.1

I
M A01 Y

Q4.0

Q40 @
Cail

Perform Set and Reset instructions with STL

STL Program

Relay Logic

A 11.0
s Q4.0
A 11.4
R Q4.0

Signal state diagrams

11.0 [ L1

Power rail

11.0
NO contact

MNC Contact

Q4.0
Cails

Bién soan: ThS. Pham Van Tam
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Edge Negative: FN

Statement List Signal State Diagram

Posiie Edge Negaive Edge

A 110 110

=]

-} Tim = u 4-“ {}4.{}

0B1 Scan Cycle No: | 1 | 7 4 | 5 | o | 7

Edge Positive: FP

Statement List Signal State Diagram

A0 A 11.0 o [ ] | |
| \ / oM w0 [ . L
| ‘ oo |7 % aw T 1]

OB1 Scan Cycle No: |1|E|3|4|5|E|T|E|9|

Poslive Edge Negav Edge

Bién soan: ThS. Pham Van Tam
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Bit instructions
Set and reset multi continuous bits FC83 (Set), FC82(Reset)

wr

0. - 0.1
|
T | |

P00 —
10 —

P#0 0 —
10 —

Before execition: After execution:

MO.7 Miﬂ M0 7 _ Before execution:
ol . M0

0lo 1)1 \L‘
i1
J |

M1.7
MO

Vi
1

o

Bién soan: ThS. Pham Van Tam
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Compare Instructions in Ladder and STL

Ladder STL

== IN1 s equal fo IN2 == ACCU1 is equal to ACCU2

<> IN1 is not equal to IN2 <> ACCU1 is not equal to ACCU2

> IN1 is greater than IN2 > ACCU1 is greater than ACCU2

< IN1 is less than IN2 < ACCU1 s less than ACCU2

>= IN1 is greater than or equal to IN2 >= ACCU1 is greater than or equal o ACCU2
<= IN1 isless than or equalto IN2 <= ACCU1 is less than or equal to ACCU2

o« CMP?| Compare Integer o« 71 Compare Integer (16-Bit)
» 7D Compare Double Integer (32-Bit)

» 7R Compare Floating-Point Number (32-Bit)

« CMP?D Compare Double Integer
e CMP?R Compare Real

If the Comparison is true, the RLO of the function
is “1” and network output is enabled

Bién soan: ThS. Pham Van Tam
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Compare Instructions in Ladder
CMP i0g 101 CMP

- HE =l —)

MW0 —IN1
MW2 —IN2

IN1
IN2

CMP
<=|

IN1 « There is a signal state of "1" at inputs 10.0 and at 10.1
IN2
* AND MWD >= MW2

Output Q4.0 is set if the following conditions exist:

Parameter Memory Area | Description

box input LG, MLD Result of the previous logic
operation

box output LQMLD Result of the comparison, is only
processed further if the RLO at
the box input = 1

IN1 INT LQMLD First value to compare
or constant

IN2 INT LG MLD Second value to compare
or eonstant

Bién soan: ThS. Pham Van Tam
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Compare Instructions in STL

SIL Explanation

L MWl [[load contents of MA10 (16-bit integer).

L IWd [[load contents of IN24 (16-bit integer).

> [[Compare if ACCU 2-L (MW10) is greater (») than ACCU 1- L (IN24).
= MN2.0 [[RLO = 1 if MW10 > N2,

=z| <3| 3] €| >=| <=|

Notice:

There are two Resisters ACCUI and ACCU2 1n §7 300
LMW 10// Load MW 10 into accul

LIW 24 // Load IW24 nto accul,beforehand contents of accul 1s
moved to accu?2

Bién soan: ThS. Pham Van Tam
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Loading and Transferring Data

Loadingand Transferring Data (1)

MOVE MOVE
L #

— F‘-'; L +5 16-bil constant (Integer)
m‘Luaﬂ> L L#623123 32-bit constant (Double
Irieger)

L BR1GeEF | byte in hexadecimal form
L 270010 0110 1110 0011 16-bik binary value
L 314 ' 32-bi constant (Real)

Loadingand Transferring Data (2)

Bién soan: ThS. Pham Van Tam
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Comparison Instructions in STL

Comparison RLO Result if RLO Result if RLO Result if

instruction ACCU 2> ACCU 1 ACCU 2= ACCU 1 ACCU 2 < ACCU 1
executed

<>|

>1

<l

Bxplmtion
MW10 //Load contents of MW10 (l16-bit integer).
W24 //load contents of IW24 (16-bit integer).

//Compare if ACCU 2-L (MW10) is greater (>) than ACCU 1- L (IW24).
M2.0 //RLO = 1 if MW10 > IW24.

Bién soan: ThS. Pham Van Tam
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Timer Instructions

» Timers have a 16 bit memory area in the CPU to
contain counter value as binary code

» S7300 supports 256 counter: TO to T255
» The range of Timer value from 0 to 999

15... o . g P 1ot
A4k olo|lo|l 1|o|lo| 1] oflo|1] 1] 1

\ N ¥ v g e o _
Y 3 v .

1 2 7

L Y
v W

Time base Time value in BCD (0 to 999)
1 second

v
Irrelevant: These bits are ignored when the timer is started.

Bién soan: ThS. Pham Van Tam
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Timer Instructions

» Time updating decrements the time value by one unit at
an interval designed by the Time Base

» Derementing continouses until the time value is equal to
ZEero

» Bits 12 and 13 of timer word contain the time base as
binary, beside general format for SS5TIME has limits to
range and resolution as shown bellow

Value of Bits 12 and 13 SSTIME format

Time Base Binary Code for the Time Base Resolution Range
10 ms 00 0.01 second 10MS 1o 95 _990MS
1] 0.1 second 100MS to 1M_395 _S00MS

10 1 second 15 to 16M 385
1 10 seconds 105 to 2H_46M_305

Bién soan: ThS. Pham Van Tam
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Type of Timer Instructions

Timer Instructions are

; . Timer Instructions are
available i1n Ladder

available in STL

e S PULSE Pulse S5 Timer
S_PEXT  Extended Pulse S5 Timer
S ODT On-Delay S5 Timer
S ODTS Retentive On-Delay S5 Timer
S OFFDT Off-Delay S5 Timer
-( SP) Pulse Timer Coil
-—--( SE) Extended Pulse Timer Coil
--( SD) On-Delay Timer Coil
-=( 5SS ) Retentive On-Delay Timer Coil
-—--( SA) Off-Delay Timer Coil

« SD On-Delay Timer
« SE Extended Pulse Timer
o SF Off-Delay Timer
« SP Pulse Timer
SS  Retentive On-Delay Timer

Bién soan: ThS. Pham Van Tam
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S_ODT Example

Timers: ON Delay (SD)
LAD FBD

10.7
o 107 —

S5T#35s — 0 S5T#35s —
10.5

— 10.5 —

RLOatS __| Y
RLO atR — m

Timer

operation
E Example > £

Q

">464Pm>8f>

= IEEICEEIEETIEC]
atatype 3 —
“SS5TIME" , Units oftime: 0 to 999 (BCD-coded)

Bién soan: ThS. Pham Van Tam
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On delay Timer Coil

Timers: Bit Instructions

LAD FBD
~ -~

Bién soan: ThS. Pham Van Tam
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Counter Instructions

» Counters have a 16 bit memory area in the CPU to
contain counter value as binary code

» S7300 supports 256 counter: C0 to C255
» The range of counter value from 0 to 999

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | | olo|Jo|1]|o|o]|1]|o]o|1]|1]

L A A P A
T W T e

irrelavant 1 =2 i

S _

Count value in BCD (0 to 999)

15 14 13 12 11 10 9 8 7 6 5 4 3 =2 1 0O
| | | | Jolo|o|a|a]a|a]a]1]n

A L -
I T

irrelevant Binary count value

Bién soan: ThS. Pham Van Tam
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C no.

Types of counter 5 cuo

Ccu Q

e S CUD Up-Down Counter —co

S cv = —
PV CV_BCD

S CD  Down Counter R — al

Parameter Data Type Description

S_CU Up Counter | English

C no. COUNTER Counter identification
number; range depends on

~(SC)  SetCounter Coil [ _— =TT

CD BOOL Count down input

~(CU)  UpCounterCoil ~ [° i Boliai o pronioi

PV WORD Enter counter value as
C#<value> in the range

~-(CD)  Down Counter Coil from 0 t0 999

WORD Value for presetting
counter

BOOL Reset input

WORD Current counter value,
hexadecimal number

WORD Current counter value,
BCD coded

BOOL Status of the counter

Bién soan: ThS. Pham Van Tam
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S CU example
Ladder Language STL Language

0.0
O
0.1
10
10
o.
a
O
100
a
1oz
]
o_.0

, the value of counter

I0.0 6 CL no.o cC1I
— o o {
I0.L o
| F—s

Hai0 <y
In. 2
| | 1
11

I
L
LT
i
L
c
e
riur
C
(|
1"

[ =l I R

[t the signal state of 10.0 changes from "0" to "
C10 will be incremented by one.

[f10.1 changes from "0" to "1", the counter 1s preset with the value of
MWI10. - unless the value of CO 1s equal to "999". Q0.0 1s"1" 1t COO 1s
not equal to zero.

MW 100 1s Counter value as binary, MW 102 is counter value as BCD

Bién soan: ThS. Pham Van Tam
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S_CD example
Ladder Language STL Language

co --u

I0.0 % L0 qo.o
e 0 {

o

POk
[m]
|_.

[

Cw

1

[
[m]

W

]

[
(]
oomOoOOooOooIo0

B

EHEDEI’]HHTJEHDI—

Il HEAEEE o

.0

If the signal state of 10.0 changes from "0" to "1", the value of counter
C10 will be decremented by one.

[t 10.1 changes from "0" to "1", the counter is preset with the value of
MWI10. - unless the value of C0O 1s equal to “0". Q0.0 1s"1" 1f CO 1s
not equal to zero.

MW 100 1s Counter value as binary, MW 102 1s counter value as BCD

Bién soan: ThS. Pham Van Tam
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S_CUD Example

S5 Counters in STEP 7

FBD
-~

CS5

C

- CU

=

- CD

- S Cv

- PV CV_BCD

Q

- R Q

nrp=C=sLraernrc>»q0rr0D>nr

Bién soan: ThS. Pham Van Tam
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S_CUD Example

LAD —
=1 = Counters: Function Diagram

o g VUL
UL ML

Bién soan: ThS. Pham Van Tam
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Counter: Bit instructions

Counters: Bit Instructions

FBD
=

o3
SC

| CV

Netadcd
cs

|

|

Bién soan: ThS. Pham Van Tam
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EXAMPLE OF INSTRUCTIONS

Using LAD, and STL to program for relay control circuits
from Ex11 to Ex14

Exl] L%éuﬂ

"1'__

51__':\'

L
N’.L";- -

F

L =
R - =
HH;—-C:
Sp--F
54__5\

I{.I I —
-

Bién soan: ThS. Pham Van Tam
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Bién soan: ThS. Pham Van Tam



TRU'ONG PAI HOC BA RIA VUNG TAU
KHOA PIEN — PIEN TU

GIAO TRINH LAP TRINH PLC 2

CHUONG IV: XU LY TiN HIEU ANALOG TRONG
S7-300

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

A

High level

Level
transmitter

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

Process Analag input module

Ptiysical Standard

uantity analog signa Result
memary

PIW ...
O =TI

Sensorrransdug i

* Pressure + S00mY
« Temperatune | = 1V

« Flow + &Y

« Speed + 10V

« pH value + 20maA
« Viseosity 4 to 20mA Analog output module
« ate, ate,

L PIV 352

Phiysical Analeg

quantity actuator T |
T L_L_rre

T POV 368

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

5D Actuators
=500mV | | Flow valves
£V Inverters

Aualog Sensor 5D
Pressure = 500mV

Temperature |V
Flow £)5V Output | | £2.5V Drivers

Speed 0105V >l-lurlules 05V N Ee.
pH value 9' [ 105V [0 5V P‘

Viscosity £S5V 5V
BiC. 10V z |0V

0-20mA 4-20mA
-20mA

" 4

——

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

Analog input, output signal connection

Y

1
| S

Intemal
supply

Mo-  cHo
Mig +
MV, .

Mi-  CH1
MI, .
MVa2

L

a o
M| D | el | O | | Fm e | P | s

-]

i

Current measurement

Current oLt puts

Voltage

‘ (o] [o] Jof |o] [o] [o] [a] o] [o] |e] (=] [=[T=lTel [=[T=] T=T T=] 1= =] ‘

Module View and Block Diagram of the Analog Input/Output Module SM 334;
Al 40 2 x 8/8 bits

Bién soan: ThS. Pham Van Tam
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ANALOG MODULE APPLICATION

EX14: Pressure sensor

| Operation > J\ Brown

indicatar L
- |

Load

) ]
I_ " _I: % l Vihite {ONICFF)

i ‘l\ Black (Inaar output

1.

Load

0.

Pressure range

ON/OFF output

NPN upen collector

PNP upen collector

Linear output

ESEB: mc EBEEm B
Megative pressure 010 -100 kPa ESEB-N0C2B

ESEB-NOB2B

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

EX14: Connecting pressure sensor to Analog input module

ON/OFF output
NPN open collector PNP open collector
Positive pressuna 011 MPa ES8EB-10C ESEB-10B
Positive pressure 0 to 100 kPa ESEB-01C ESEB-01B 1tos5 W
Megative prassure 0o —100 kPa EsEB-N0C2B ESEB-NoBzB

Pressure range Linear output

- ESessssssssssy | B SN (—

[ internal
| supply

O+V;

Operation
I indicatar H

a

P
o
|
|
|

Lﬁ'cmn
"

White (ONIOFF)

Black (lingar output)

.

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

EX14: Connecting Voltage Sensers to Analog input module

Intemal
SURply

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING
EX135: Ultrasonic Diffuse, Analog Output

I—!\I—

1 BN

G0-500mm 000V YASBCLOOSAKMITR

0-500mm (-0 UA180LD()5AKTR
60-500mm- 420 A

SR 20 UMACLDBAGTR.

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

EX15: Connecting Ultrasonic sensor to Analog input module

UA18CLD20
60-500mm 010V UA1BCLDOSAKMITR

60-500 mm (. 10V UA18CLDOSAKTR
60- 500 mm

- Guaranteed detection of a target 100 x 100 mm?2

D Possible detection of a large target
Internal

supply

1 BN +
=

4 BK

@ 5 PR : Teach-in
f '

] \
1

(GY)

3 BU

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

EX15: Connecting Current Sensers to Analog input module

Intem:al
SURPIY

Bién soan: ThS. Pham Van Tam



XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

EX16: Connecting analog output module to control inverter

QTerminals of main circuit Braking Resistor{option)

O Terminals of control cirewit ﬂ

PR P

Induction molar

Y.phase power source R —a
(Single-phase connect 8

5
to RB.S) T e T RMS5G/5P

Groanding

Forward Sl FWD l Analag signal
EVErSE REV ’ output

ylti-fonetion impnt term inal 1 . . (DC O=10V)
Klulri _Ln,.lirakﬁg_i:__nlgil__ %1 }

!'v.lul:i':'pn;figu;“;_:g‘tuilu;* X2
Mult-funetign Do LU D g X3
!.h;l:!.:'un.;'.!gr_g.p;m“pil_-t_ - X4 T
T —H ? | s
X6 (relay output)
COM (AC 250V/D.5A
CO5 & =0.13)

12¥(3)

VR 1K, 14w

£ Vin(2)

lin Multi=-fenction
DEWl putput terminals

) 1 2 (open collector)
GND(1) H Vv (DC 48V 50mA)

Vin frequency command
(DC 0=10V)

lin frequency command
(DC 4~-10mA)

Bién soan: ThS. Pham Van Tam




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

EX16: Connecting analog output module to control inverter

Braking Resistor(option)

o0

PR P

S
:  RMSG/SP

COM (AC 250V/0.5A
COS 4 =0.3)

12V(3)

Vin(2)

Bién soan: ThS. Pham Van Tam

s pswi

§ roundin
()
. A
FWD 0 Analog signal
y : o output
A
= o py O f (DC 0~10V)
X1 -
X2 O Tal
X3
X4
5 A Te2 Muli-function
X3 output terminals
X6 A Tal (relay output)
j Tel
L
£

1
GND(1) H v

Multi-function

output terminals
{(open collector)
(DC 48V/30mA)




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Configure analog input channels

EY HW Config - [CPL414_2DP_66 (Confiquration) -- SIMATIC_E_MULTI_STATION]
B stetion  Edit [nzent PLC  View Dptons  Window Help

D& 8 8 S Be dein DO 58 W

Properties - AlBx138it - (ROVS6)

PS 407 4A Gernral | Adcresstmplon s |
3l cPU 4142 DP

oF

ben ; e 4| » ]

CF 4431 e

DIZDC 244 Measrng Tine [Fr-aL o [20MU E

W
DOI2DC26V/0 5A - - (600 chem [F20ms  [ERD
[mterferance frecquency [50Hz - 50 Hx |50 Hz

e

Miodule Dirkes nurnbes

FS 407 44, EE S T 40700 A00H1AAD
CPU 414-2 DP GES Y 414-Z4604-0aB0
F
AT
s CP 4431 BT 4431E110ED
DI3E00C 29 EEST 421-1BLDD-0AAD
Di0A2DC24v 0. EA EEST 422-1BLO0-05A0
Al IER EEST 431-1EFD0-05ED
Al 38 EES T 432-THFOJ-0&B0

Bién soan: ThS. Pham Van Tam




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Configure analog input channels

SM335 (Inputs) SM331

Puspeitins - SILARRTATHE - [HIVEE]
eners | iekbemses. (ot | Dt |

Erabis Erabls
I [Esacpaticl D]t el T

S By i kot VD Carvesione [05 7] Iepua IR
| | | -
e J i [ iz F
Tz vl Check I e Baesl: r
e lgrecs Masssing
rith e bt i B Hasasmg e IE
i HaasngFlargs IR P

egpurng Fasfice ciMarzang
Maurrng T [F [ fouu joul Fiarga d siacton| 1a)

Mrenurng Henge: | ST T I ST Fove
Pl of Phtsaiireg Rags =
Cefestion Mpde: IE] IC] IC] Triggn ka Hudamalnsinld Chanrmll)
High Lirait:

Lo Lisk: I
] re_| =]

mﬁ““ m| - DML coames: [4-sie trasvritier]
[ 10V : DML coment [Lnite hansrilier]

L2V R4l sesistor [d-conducior berminal

BT  pemishor [themellin )
TC  Eeimossuple (ink comp|
AT TCE  Temocouple (e comp
020 A TCAL  eimosoupts (it comp. inea |
m A0MU cuaent [4-wie raremilien) TCEL theimoccupls (. comp. Ines |

Bién soan: ThS. Pham Van Tam



XU LY TiN HIEU ANALOG TRONG S7-300

Binary representation of the input ranges

ANALOG SIGNAL HANDLING

Units

Measured
Value
in %

215 214 213 212 211 210 29 28

Data Word

2ar 26

Range

=118.515

1 1 1

Overflow

-27649
-32512

117.589
=>100.004
100.000
0.003617
0.000
-0.003617
-100.000
=-100.004
-117.593

Overrange

Under-
range

-32768

=-117.596

Underflow

Bién soan: ThS. Pham Van Tam




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Analog value representation in voltage measuring ranges

System Voltage Measuring Range
Dec. +Hov 5V 25V
118.515 % | 32767 1.8V 5926 V 2963V
117.593% | 32512
117.589% 11.759 V 5879V 2940V

100.000%
75.000 %
0.003617%
0 % Rated range

~75.00 % | —20736 7.5V -3.75V |-1.875V |-0.75V
—100.000%
=27649 | 93FF
-117.593% | -32512 |8100 |-11.750Vv |[-5.879Vv |-2.840Vv [-1.176V
-117.596 % | -32513 | BOFF Underflow

-118.519% | =32768 | 8000 |-11.851V |-5926V |-2963V |-1.185V

Underrange

Bién soan: ThS. Pham Van Tam




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Analog value representation in voltage measuring ranges

System

Voltage Measuring Range

Dec.

Hex.

1tos5V

Oto10V

118.515 %

32767

TFFF

5741V

11.852 'V

117.593%

32512

TF00

Overflow

117.589%

32511

7EFF

5704 v

11.759 'V

100.000%

75%

27649
27648
20736

6C01
6C00
5100

S5V
3.75V

Overrange

10V

7.5V

0.003617%

1

-1

1

FFFF

1V +144.7 wV

0%Q0 0 1V ov

0V +361.7 uv

Rated range

=17.593%

—4864

EDOO

0.296 V

Negative values

—4865

ECFF |

not possible

=-17.596 %

=32768

8000

Underrange

Underflow

Bién soan: ThS. Pham Van Tam




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Analog value representation in current measuring ranges

System Current Measuring Range
Dec. Hex. +20 mA +10 mA
118.515 % | 32767 TFFF | 23.70mA | 11.85 mA . Overflow
117.593% | 32512 TFOO
117.589% | 32511 TEFF | 23.52mA |[11.76 mA Overrange
544 G0
100.000%§ 27648 6C00 | 20 mA 10 mA 3.2 mA
75% | 20736 5100 15 mA 7.5 ma, 2.4 mA
0.003617% [ 1 1 723.4nA | 361.7nA (1157 nA
0%} 0 0 0 maA 0 ma 0 ma

—75%% [ —20736 =15 mA —7.5 mA —2.4 mA
—100.000%) 27648 =20 mA =10 mA
—-27649 Underrange
—-117.593% | -32512 —23.52 mA | =11.76 mA
=117.596 % | =32513 Underflow
-118.519% | -32768 —23.70 mA | =11.85 mA

Bién soan: ThS. Pham Van Tam



XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Analog value representation in current measuring ranges

System Current Measuring Range
Dec. Hex. 0 to 20 mA 4 to 20 mA
118.515% | 32767 |7FFF | 23.70 mA 22.96 mA

117.593% | 32512 | 7F0O
117.589% | 3251 7EFF | 23.52 mA 22.81 mA
27649 | B6CO1

100.000% § 27648 |6C00 |20 mA 20 mA

75% (20736 | 5100 |15 mA 15 mA

Rated range
0.003617% | 1 1 723.4 nA 4 mA + 578.7 nA
0%J0 0 0 mA 4 mA

-1 FFFF
-17.593% | —4864 |EDO00 |-3.52 mA 1.185 mA
4865 | ECFF
=-17.596 % | -32768 | 8000

Overflow

QOverrange

Underrange

Underflow

Bién soan: ThS. Pham Van Tam



XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Analog value representation for Resistance Type Transmitters

System

Resistance-Type Transmitter Range

Dec.

Hex.

10 kQ

150 Q@

300 @

600 Q

118.515 %

32767

TFFF

11.852kQ2

177.77Q

355.54 Q

711.09 Q

117.593%

32512

7F00

150.01Q

300.01 Q

600.02 Q

Overflow

117.589%

100.000%

32511

TEFF

11.759

176.38

362.77 Q

705.53 Q

27649
27648

6C01
6C00

10 kQ

150 Q

300 Q

600

Overrange

75%

20736

5100

7.5kQ

1125 Q

225 Q

450 Q

0.003617%
0%

1
0

1
0

361.7mQ
0Q

543 mQ
0Q

10.85mQ
0Q

21.70mQ
0Q

Rated range

(neg. values physically
not possible)

Underrange

Bién soan: ThS. Pham Van Tam




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Analog value representation for RTD:Pt100,200,500,1000

Pt x00
standard
in°C
(1 digit
=0.1°C)

Units

deci-
mal

hexa-
decimal

Pt x00
standard
in °F
(1 digit
=0.1 °F)

Units

deci-
mal

hexa-
decimal

Pt x00
standard
inkK
(1 digit =
0.1 K)

Units

deci-
mal

hexa-
decimal

Range

>1000.0

32767

TFFFy

> 1832.0

32767

TFFFy

> 1273.2

32767

7FFFy

Overtlow

1000.0

850.1

10000

8501

27104

1832.0

1562.1

18320

15621

47904

1273.2

1123.3

12732

11233

31BCy

Overrange

-243.0

-200.1

-2001

—2430

F82Fy

F682

Underrange

<-243.0

32768

8000

Underflow

Bién soan: ThS. Pham Van Tam




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING

Analog value representation in Voltage Output Ranges

System Voltage Output Range
Dec. hex. Oto 10V 1to 5V
118.5149% | 32767 7FFF | 0.00V 0.00 vV Overflow, off circuit and de-
32512 | 7F00 energized

117.589% | 32511 TEFF | 11.76 V 570V Overrange

27649 6C01

100 % | 27648 6C00 10V 5V

75% | 20736 5100 7.5V 3.75V
0.003617% [ 1 1 361.7uV 1V+144.7uV | Rated range
0% |0 0 ov 1V
-1 Underrange
25 % |—6912 ov

—6913 Not possible.

The output value is limited
-117.593% | —-32512 to 0 V.

=32513 Underflow, off circuit and

—-118.519% | —-32768 de-energized y

Bién soan: ThS. Pham Van Tam
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ANALOG SIGNAL HANDLING

Analog value representation Current Output Ranges

System Current Output Range

Dec. Hex. 0 to 20 mA 4 to 20 mA

118.5149% | 32767 7FFF ] 0.00 mA 0.00 mA

32512 7FOO0

Overflow, off circuit
and de-energized

117.589% | 32511 TEFF | 23.52 mA 22.81 mA

27649 6C01

Overrange

100 % | 27648 6C00 | 20 mA 20 mA

75% | 20736 5100 |15 mA 15 mA

0.003617% 1 723.4 nA 4AmA+578.7 nA

Rated range

-25 % | —6912

Underrange

-6912

—-117.593% | -32512

Mot possible. The
output value is limi-
ted to O mA.

-32513

—-118.519% | —32768

Underflow, off circuit
and de-energized

4

Bién soan: ThS. Pham Van Tam




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG SIGNAL HANDLING
Analog module addresses for the S7-300

Properties - Al2x128it - (RO,/57)

(Receive)

M
(R ecaive

M
(Receive)

Fowrer

supply | CPU

Slot 2

Bién soan: ThS. Pham Van Tam



XU LY TiN HIEU ANALOG TRONG S7-300

Scaling Analog Input Values using FC105

m: Scale Analog Input Value

.o —{EN
PIW352 —{IN
5.000000e+002 —{HI_LIH

0.0000002+000 —{LO_LIN

HOo.0 —{BIPOLAR

FCLOS

ENOD (=

unipolar (M 0.0 = "0")
(Sensor supplies only positive voltage)

O
HI_LIM = 500.4

LO_LIM=0.

Bién soan: ThS. Pham Van Tam

bipolar (M 0.0 = "1")
(Sensor also supplies negative vaoltage)
opT

HI_LIM = 5004

k|
!

LO_LIM=0.

-27648




XU LY TiN HIEU ANALOG TRONG S7-300

Unscaling Analog Output Values using FC106

1.000000e+002 =

0.000000e+000 —

HO.0 —

bipolar (M 0.0 = ‘1)

iActuator is enargized with
positive and negative values)
O

@

unipolar (M Q.

(Actuator is energized
only with positive values)

0

0.0 100.0
(LO_LIM) (HL_LIM)

Bién soan: ThS. Pham Van Tam

= N

0.0
(LO_LIN) (HI_LIM)




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG MODULE APPLICATION

EX16: Using Scaling Analog Input Value Function (FCI105)
to display measured pressure value from sensor

e
A4

ey —1—O0+ =]
7 Load

! S
_I: % : Vhite [ONICIFF)

I
_ J\ Biack (Enaar guiput}

|
* I =
. Blue l —O .

ON/OFF output
NPN upen collector PNP upen nnllectﬂr

| EsEB-0iC_ [  ESEB0IB
Megative pressure 0to =100 kPa ESEB-NOC2B ESEB-N0B2B

Bién soan: ThS. Pham Van Tam

Pressure range Linear output




XU LY TiN HIEU ANALOG TRONG S7-300

ANALOG MODULE APPLICATIONS
EX17: Using Scaling Analog Input Value Function

(FC105) to display measured distance from Ultrasonic

SENSors _ UA18CLDOS5

P\%

1 EN

60-500mm (10 YASBCLDOSAKMATR
60-500mm 040V UASBCLDOSAKTR

60-500mm 4.9 mA
o0-200mm 420 mA_ UASSCLDOSAGTR |

Bién soan: ThS. Pham Van Tam
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KHOA PIEN — PIEN TU

GIAO TRINH LAP TRINH PLC 2

CHUONG V: CAC KHOI TRONG S7-300

Bién soan: ThS. Pham Van Tam



CAC KHOI TRONG S7-300

BLOCK ARCHITECTURE IN §7

»Type of Blocks in Step 7
»Block Organization :0B

»Function :FC
»Function Block :FB
»System Function :FC
»System Function Block: SFC
»Data Block :DB
»PID Blocks

Bién soan: ThS. Pham Van Tam



CAC KHOI TRONG S7-300

¢ Holcim_Hen_Chong PFO -- D:\Chueng trinh Crane - AT5S\Holcim_Hon_Chong

B Helcim_Hon_Chong_PFO
= [l AD01_4P1
= [§ cPu ns2RN/DP
=-z1] Pregramme 57(1]
[E] Sources
g Eloc:
=) [z7] Programme N-1 + DB

(B = Organiztion Block
FB = Function Block

FC = Function

SFB = System Function Block
SFC = Svstem Function

D B= Daia Block

2 Donndes watéme 3 OB

3 DBES
3 FES0
{3 FEGY
&3 FE110
o Fd
o3 FC13
3 FCa0
o FC105

£ FL305

o FLAD3
o 0812

3 DE13

3 DES1

o3 DE101
3 DETE
= DB156
o DB163
3 DBEDT
o DT

0B334
3 DB121
3 FB5?
3 FE10G
3 FEA0D
3 FCR
3 FCAN

3 DB100
o FBR
o FBI02
3 FE115
o FER
3 FC15
3 Foion = FC1m

o FC10E o FC107

& FC30B {3 FC30R

3 FC405 = FCROD

o 0B13 o 0B14

& DB20 3 DBZT

= DBS2 = DBED

3 OB102 3 0B106

3 DBE1ED 3+ DB151

o= DE1STF = DE153

3 0B170 3 DB 200

o UDTT 3 UbT2

o3 UDTI00 o UDT200

42 CMO_TRIGGER_HOP1

g Genesal check ¥ [nteiface CCH
ﬁ\iﬁ.T_SNU
£3 5FB32 £3 5FB33
B SFC18 B SFC20
&3 SFC4z2 &3 SFCA1

A VAT ‘workingT sble

Type of Blocks in S7

o 0BH 3 0B40
& 0B122 £ FB14
3 FBED 3 FEGB1
3 FBI0E 3 FBI0A
o FC1 o FC2
= FC10 @FCn
3 FC41 3 FC42
o= FCi02 3 FC103
o FC2in o Fo202
£ FC400 o FCAM
= DB2 = DB10
o DB15 o DEVT
£ DB43 3 DB4S
= DEE] = DBE2
3 06110 o DB
o DB15E2 o DB154
= DB1ED 3 DB1E]
3 DB2 3 DB400
3 UDT3 T8
WA AHE Y WA ANE 2
¥ CMO_TRIGRER_HOP2
g Slackness Param EVAT_EQHTD
&3 SFB3

&3 SFC &3 SFC14
Do G
&

g3 SFC58

3 FE109
o FC3

o FC12
3 FCT2
3 FC104
o3 FC203
3 FCA02
3 DB
Em Ak
5 DBSO
3 DBE4
3 DE1S
3 DB155
o DR1E2
3 DBG0D
3 UDT38
¥ e Table
2 Codews
AYAT DIV
&3 SFB14
i SFC1E
B SFCaR
&3 SFCA9

Bién soan: ThS. Pham Van Tam




CAC KHOI TRONG S7-300

Types of Program Blocks

Operating System

Cycle

'_._._______...--":’
Time OB " fe—_|

Organization
Process Blocks

_.--""'_.-.H
—
7
—

,---""""'_Fr.:’
Error —

FC SFB

Legend:
Maximum nesting depth:

OB =0rganization Block . , ;
e $7-300° 8 (16 for CPU 318)
FC = Function FB ,
. S7-400: 24
SFB = System Function Block ‘
FB with

SFC = System Function :
DB = Data Block instance DB

Bién soan: ThS. Pham Van Tam
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Block Architecture and Block Editor

Window Help =18 x|
i|ﬁ|.‘-«1|3‘-@|1-}|L';|H_'u||

= AR RS
ey e O o i e M

FCl6 : Conveyar motor concrolling

#HLAD/STL/FBD - [FC16 — SERV1_326" Station... =] E3 |
i} File Edit Insert PLC Debug View Options

L

| "T_Jog_RT" “T_Jog_LT"

| | Wt
|

K|

Press F1 o get Help.

Bién soan: ThS. Pham Van Tam




CAC KHOI TRONG S7-300

Cyclic Program Execution

Start-up block (OB 100}
Execution once after power ON, for example

4

[ Start of the cycle monitoring time

Il

Reading the signal states from the modules
and saving the data in the process image (PII) \

Input
Module

-

Execution of the program in OB1 (cyclical execution)

Events (time-of-day interrupt, hardware interrupts etc.
call other OBs, FBs, FCs, etc.

-

Writing the process-image output table
(PIQ) to the output modules

—

Bién soan: ThS. Pham Van Tam
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Organization Blocks

Organization Blocks are the interface between the operation
system of the CPU and the user program.
OBs are used to executed specific program sections:

» At the start up of the CPU

» In a cyclic or clocked execution

» Whenever error occur

» Whenever hardware interrupts occur
OBs are executed acording to the priority the OBs are
allocated

Event
Interrupt
i

C}fciic

Bién soan: ThS. Pham Van Tam
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Organization Blocks in S7
n

- 1.1 Overview of the Organization Blocks (OBs
1.2 Program Cycle Organization Block (OB1)
1.2 Time-of-Day Interrupt Organization Blocks (OB10 to OB17)
1.4 Time-Delay Interrupt Organization Blocks (OB20 to OB23)
1.5 Cyclic Interrupt Organization Blocks (OB20 to OB38)
.6 Hardware Interrupt Organization Blocks (OB40 to OB47
1.7 Status Interrupt OB (OB 55
1.8 Update Interrupt OB (OB 56)
1.9 Manufacturer Specific Interrupt OB (OBS57)
1.10 Multicomputing Interrupt Organization Block (OB60)
1.11 Synchronous Cycle Interrupt OB (OB61)
1.12 I/O Redundancy Error OB (OB70)
1.13 CPU Redundancy Error OB (OB72)
1.14 Communication Redundancy Error OB (OB73)
1.15 Time Error Organization Block (oB80)

1.17 Diagnostic Interrupt Organlzat'on Block (0882)
1.18 Insert / Remove Module Interrupt Organization Block (OB83)
1.19 CPU Hardware Fault Organization Block (OB84)

Priority Class Error Organization Block (OB85)

Rack Failure Orgzanization Block (OBS86

Startup Organization Block.s (08100 OB101 and OB102)
1.25 Programming Error Organization Block (OB121)
1.26 I/O Access Error Organization Block (OB122)

Bién soan: ThS. Pham Van Tam




CAC KHOI TRONG S7-300

Insert Organization Blocks in S7
4],5IH|I’¢TIE Manager - PLC Main
File Edit BEEEES PLC  View Options  Window  Help

Station b ﬁ”ﬂ g‘—i|ﬂl i EEE{{EEHH{HI:IHIE[} > ?}|%§|%E
Subnet b

Program N C Main

57 Softwars 8 S ol o3 0B 3 DE100 o3 0B121
57 Block 1 Organization Block: FB? L3 Feg 3 FET

M7 Software 2 Function Block FB201 3 FB2N {3} FBZ01
: 3 Funckion FB503 3 FC300 o3 FC409
Symbol Table 4 Data Block FC412 £} FC413 3 FC414
Text Library S Data Type FC417 £} FC18 {3 FC500
External Source, ., 6 Variable Table FC510 3 DBY 3 DB10

WIRCE Oback e o DB13 3 DB14 3 DB15

o DB210 o D211 o DB212 o DB213
3 DB215 i+ DB400 {3 DE405 {3 DE40E
3 DB411 3 DB412 {3 DB420 3 DB
a3 DBS00 3 DB5O01 3 DB502 {3 DB503
3 DBS08 3 DB509 3 DES10 3 DEST1

&3 SFB5 & SFB52 &3 SFBS53 &3 SFC20

Bién soan: ThS. Pham Van Tam
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Cvclic Blocks (Cyclic Interrupt Blocks

423 LAD/STLIFBD - [0B35 -- "CYC_INT5" -- PLC Main\SECONDARY _STATION\CPU 314C-2 PN/DP\.. \0B35]

8 Fle Edt Insstt PLC Debug Wew Oplions ‘Window Help

D@2 H|8 s BR[|t < [OEE[# 0T L 5 [N
jﬂ I ot cnd = Brrd weoan

[i5: HW Config - SECONDARY _STATION
A I Properties - CPU 314C-2 PN/DP - (RO/S2) X
I
I

2. g |
AR S e d Disgnostics/Dock | Proteclion | Communicaion | Web

General | Starfup | Synchronaus Cpcle Inbenupts

' CONDARY_STATION [Configuration) -- P
= - = | Cyele/Chek Memay ] Relenlive Memogy | Intemupts | Time-ciDayIntempts  Cychc Interupts

=0 LA

&l CPU 34C-2 PH/DP Pliceky o Unit  Process image pattiion
s [ @ e

OB |E 0B35S : "Cyeclic Interrupt"

oBx:: [0
oe3: [

DEﬁ 12 : Title:
CP 341-R5422/4E5 |_ .

DIZ2sDC2ay =
DIZ2aDC24Y
DIz2aDC24Y
DOEZDC24V/05A
e o el e

OB32, OB33, OB34 Blocks are the same funetion as QB35

Bién soan: ThS. Pham Van Tam
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Organization Blocks in S7
Startup Organization Blocks (OB100, OB101, OB102)

Types of Startup | OBs is Description
called

Warm restart OB100 Program processing starts anew. Retentive data 1s retained

Cold restart OBI101 Current data 1s discarded and program processing begins
again with start values

Hot restart OB102 Once power 1s resumed, the program continues at the
point at which it was interrupted.

Warm Restart (OB100)
Trigger a manual restart
» Via the mode selector switch
» Via menu command from the PG or via communication tunctions
(1f the mode selector switch 1s set to RUN or RUN-P).
An automatic restart(warm restart) can be triggered at POWER ON 1f:
» The CPU was not in STOP at POWER OFF.
» The mode selector switch 1s set to RUN or RUN-P.

Bién soan: ThS. Pham Van Tam
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Organization Blocks in S7

Programming for OB100
L4 SIMATIC Manager - PLC Main

e Edt BOECIN PLC Wiew Options  Window  Help Genetal - Pail 1 | Generl - Part 2| Cal: | Altributes |

Marme: el I]a A

Syebolic Mame: | r

~y

SSystemdala  4ZOBT, CARIZITIE Z

1 Grganization Block Cieatedin Language:  |STL -

2 Funchion Block:

3 Funchion

4 Diata Elock
B Data Type

6 Variable Table

QELOd ‘Complets Resstart®

Comscans !

Commens:

S4 CLEAD BITE FROMN MO.D TOD RMOD.Z
CLE
= H
= n -
- H .
i SET BITS FPOM M1.Q TO HL.Z
SHET

S REZET Ta, Co

ik T o

R S ¢

if/ SHET TIME WALUE TO TLlO
EETaLOE

inital values of the system are prngrammes{nl in OB100

Bién soan: ThS. Pham Van Tam




CAC KHOI TRONG S7-300

Organization Blocks in S7
Hardware Interrupt Organization Blocks(OB40 to OB47)

S7 provides up to eight independent hardware interrupts each with its
own OB. By assigning parameters with STEP 7, you specify the
tollowing for each signal module that will trigger hardware interrupts:
* Which channels trigger a hardware interrupt under what conditions.
* Which hardware interrupt OB 1s assigned to the individual groups of
channels (as default, all hardware interrupts are processed by OB4

Properties - CPL 313C-2 DP - (ROJS2)

Tine-al-Dag Inlenupts | Cichs Intetupts | DisgrosticeClack | Protecton | ;
Gereral | Starup ] Cyche/Clock Memoiy ] Retonbre: bManmons m

Harckaate Imnbenuphs Time-Dalay Intarupts Asyne. Emor Intenups

These hardware intemupls are not detected

— —— Frocess Friorise

Process signal mag oty

Fraaiity ;nmi?un:

DB (il

Irteanspts for DFY

Priarity:
opes: (2
oBse: [
oesz: [2

D0 EREEREDE

Bién soan: ThS. Pham Van Tam
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Organization Blocks in S7
Configuring, inserting and programming for hardware interrupt

Benerd | Addesses Irous |

e W] o | T2 [ s e s s 7 1
Haidvene bt on ...

Risng edge: ¥ r
Falbng edge:

"Hardware Interruapt”™

E55
T B 1zZ3

£p File Ede Insert PLC View Options Window Help ## CHECK INFPUT
L §0B40_IN_ADDR

R | d || g falt- B OEE [ < Mo Fier » T HT 100

Syzlern dala £ JE1 o 0840 £ TEST IMPUT 1

= E I:FLIBII 2DF
= [l CRU 313C20P
=z 57 Fregian3)
(] Sowees
TH Biocks F4 THEST INPUT Z

ol CP 3431 Lean L M 100
L Z

==7

= 1] 1Z5.1

Bién soan: ThS. Pham Van Tam
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Functions and Function Blocks

Bién soan: ThS. Pham Van Tam
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Variable Types

Global Variables / Data
(valid in the entire program)

Local Variables / Data
(only valid in one block)

« Pl / PIQ
IO
*M/T/C

« DB areas

Temporary Variables

» are deleted after the
associated block is executed

*temporary storage in L stack
«usablein OBs /FCs / FBs

Static Variables

» are retained even after
the block is executed

* permanent storage in DBs

«can be used in FBs only

Bién soan: ThS. Pham Van Tam

[ absolute | | symbolic |

e e =]
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Inserting an Function

l_;d'i. IMATIC Manager = My_Project
File Edit | Ingert PLC View Options Window Help
D]cp|88 =0 - £ 3| & [<naFie ~1 %) %8| w2
= L
nal::g.-;.-_.-l

&7 Enfreare

ST Bloch L 1 Organzation Block
Wi Softwere 2 Function Block

= Funchioe

Syrobiol Tebile 4 Data Block Propertkes - Function

5 Data Type
& Variable Taole

Generd -Port | | Gerersl- Pt 2| Calls | Atbutes |

= E_H?_Efdiun & 140 Canvepar
= [§ cru 4

Indeitacs

A0 120744

Inserts Function at the cursor position.

Bién soan: ThS. Pham Van Tam
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Starting the LAD/STL/FBD Editor

EJSIMATIC Manager - My_Project
File Edit Insert PLC View Ophiors ‘Window Halp

D525 & |Bal@] ol [= 25| 2of% || &) [<vore =% e x|
Simy_Project -- D:\57_Courses'\My_Froje F5 vew network
=1 228 My_Proec! | Syt data L3 081 [l (5] Bit logic
= My _Sraion o FLE 140 oo [#l (] Comparator
=) crung [+l (5 Converter

= 2] My_Program [*l (1] Courter
[l Sowces [+l (o] DE call

5§ Blocks (&) Jumps

[*l[z1] Inbeger Fck.
[¥] [£E] Floating-point fat,
SILADY BTL/FAD - [FCL — My Project’My_Station), CPU 314) [l (=) Move
i} Fie Edit Feert PLC .Dtl.g “iew Cptions Window  Halp [ ¥ (3 Program control
Press F1 Io get Help. oL RS S S [l (2] ShiftfRokate
DiEE-{Q] & = |m{e] =] el [2 e rle] Bl B2 JEHHOIE] S| =] el (-G Stakus by

¥ (@] Tireg
[Declarstion |Hare Type tial val|Corment

[+ (£H FB

¥l [ZH S5FE bl
[+ [£H SFC blocks
[+l (g8 Mukiple instances
! Title: (- Jfilll Librarics
= e

et 1 Taeie: 1
[

Prees: F1 40 garl Hedp,

Bién soan: ThS. Pham Van Tam
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Selecting the Programming Language and write logic

S LAD/STL/FBD - [FC1 — My Project\My Station\CPU 314]
£} File Edit Jnset FLC Debug | Wew Opbions ‘Window Hel NETE

TE . | v LCatalog Cir+K

0|8~ R| S| & [Fef8  Enens andWanngs o N e A e e o s s 4

Cird+1

Imitial wals|Ce B Mew netwaik
-3 |FB blacks

- FC hlacks

B SFE blocks
H-H SFC blocks

R Mulliple instancas
Diisglay with Bl Livearies

Zoom I

Zoom Out

Zoofm Faciar_.
» Taoobat

fietwork L: Switch ON/OFF Breakpoinl Bai
w Ditahus Bar

B - = LS
L eesd aa o e

0.0

B0 W et

Update View

b.
0.
B.

Funclion blocks of the project £

o Ny z

Charges to the STL programming language: i the cument block, | 2 [affine [Bhs  [hlwed lngert [Thg =

Bién soan: ThS. Pham Van Tam
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Programming in Ladder and Statement list

ﬁlﬂ.ﬂ_"sfl'fﬂ[l - [FC1 -- My_Project’ My _Station’CPU 315-2 DPF]
ik Bl Edit Jrsert PUC Debug Miew Options Window  Help =181

T = = T = e = o o o i P
Tiddr ess

B8 nNew netwior -
B-{a1] B logic
[+ [£] Comparator
[ (&g Conwerter
B3 Counter
e CEcal
| BE] Jumps
EHLAD/STL/FBD - [FT1 — My_Praject'My_Station\CPU 315-2 DP]

) Ak Edt Insert FLC Debug View Cphions Window Heb =8| %]

B Mow notwork
i FE blecks
*Higy FC Bocks
¥-igH SFE blocks
FHEH SFC blocks
+ (5] Mubkipde instan:
= jill Litveres

Kim|

i l Ladder l

Frass F1 to gat Halp.

Hetsmrk 1 Systen 08
I 0.0
dl

0.1 Statement list

I
I
0 4.1
0

Press F1 to pet Help,

Bién soan: ThS. Pham Van Tam




CAC KHOI TRONG S7-300

(alline a Block in OBI1

HMLAD/STL/FBD - [DB1 -- My_Project',My_Station',CPU 314]
{} File Edit Insert PLC Debug View Options Window Help

] e e M e N e T o [ T e

i‘ Eﬁ] Jumps ﬂ
I:IB]‘. :  "Hain Program Sweep (Cycle)” (1] Inkeger fet.
: Call FC 1 in LAD Fe-{2k) Floating-point fet,
f-LA) Move
EE Program cankral
() ShiftfRatate
E G7) Stakus bits
.t (@] Timers
E (] Wiord logic
-G FB blocks
Wetwork 2: Call FC 1 in §Ti £ FCblocks
-4k FCl
CALL FC 1 ~FFCIS FC

&.---?—u SER hinr i
1 b

! 3

?

Press F1 o get Help. ' Insert Chg 4

Bién soan: ThS. Pham Van Tam
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Exercise: Jog Motor (FC 16)

HHLAD/STL/FBD - [FC16 - My _Project’ My _Station’,CPU 515-2 DF]
F Bl Edt Insat PLC [Debug Mew Options Window Help

O||2~a] &) 2|2 ] <]=] ol o
&) Lot [ k] ROl | 2] ] w2

: Comwewor Motor Conceollibndg

Ion.3

2

Hetwork 2: Jog Conwveyor Moctor Lefw

Ib.2
A

ETIE]

Frass FL toogeh Help,

Bién soan: ThS. Pham Van Tam

'*..'.Tlfi.'-l’-ﬂ."‘-‘ll.-'l'l:‘-li [081 - My_Project’ My _Station’, OPU 315-2 DPF]
i} Ale Edt [nsert PLC Debug Wew COptions Mindow  Help

D||g-a| 8| 2 [=e] =] el o
J S N o= T s e i P

"Main Progrea Zweep [Cycle]”
Hetwork 1): Jog Conveyos

bxsrrrrr

EN EHD'

R

4

g SFBblocks ™
A _*l_I
|

| #4] Counker il
# 06 08 cal
# {g] Jumps
#1-{g7] Inbeger ek,
=+ ?_T| Flasting-pair
#] Mave
# 3¢ Frogram con
) ShiftjRctate
+1-4a9| Stabus bits
-] Timers
#1 {39 Word koo
g FBblacks
SHgH FC blocks  —
L Fol
i FC1e |

e
5

Press F1 ba get Help.

[rest Thg 2




Exercise: Calling FC105 and FC106 from OBI1

CAC KHOI TRONG S7-300

& MICRO_MASTER DP - C:\Program Files\SIEMENSSIMATICC... [= B3]/

2 crumx2oe
=) 57 Puegrani(3)
L [E) Sources
| (g3) Bhcks
-l P33 Lean

iF Foad
i FCES
{# FCEE
i} Foar
i} Foas
{F Fas
{F FC20
3 FOoL
¥ Foag
Tk Fas
ik Fogd
3 Foas
3 P96
Tk Foa7
Tk Fooi
Tk Fan
Tk FCiI00
CFFCI0
Tk FCI02
Tk FCI03
Tk RO

% MICRO_MASTER_DP

EHE CRUSTEC_ZDP

L [

ATT TAELE
FIFZ TAELE
TEL_FIND TARELI
LIFD TAELE
TEL TAALE
TEL_WRD TAEL
WIR SHIFT
WRD_TEL TAELI
SHRE SHIFT
SEG COMUVERT
ATH COMVERT
HTA COMJERT
EMCD CoORNERT
DECT CORMERT
BCDCPL  CONYE
BITSUM CONYE
REETL BIT_LCw
SET] BIT_LOd
DEY MATH_FP
COT TABLE
THL_TEL TABLE
SCALE CONYE
UNSCALE OO0 o

Bién soan: ThS. Pham Van Tam

PIWESE —

1. 00D +
002 —

0. 000000+
000 =

MLOO . 0=

*SCALE"

HI_LIM

LO_LIM

BIPOLAR

BN
EET_VAL

oot

H204 —

1. 000000+
00z —

0. 000000+
000 =

MEOD 0=

HI_LIN

LO_LIM

BIPOLAR

BN
BET_VAL

o
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System Function Blocks in S7
Reading the time with SFC 1 READ-CLOK

SFCI1: Read System Clock, current day and time of the system clock

are read out and stored in the BCD format in 8 bytes

This data covers the range DT#1990-1-1-0:0:0.0 to DT#2089-12-31-

23:59:59.999

Bvte Contents
Year
Month
Day

Hour
Minute

Second

o LS O S O A B =

The two highest value digits of MSEC
7(4 MSB) The two lowest value digits of MSEC

Day of week: |: Sunday, 2:Monday, 3: Tuesday, 4: Wednesday, 5: Thursday.
6: Friday,7: Saturday
Bién soan: ThS. Pham Van Tam

7(4LSB)

Example
B#16#04
B#16#08
B#16#03
B#16#08
B#16#05
B#16#05
B#16#25
B#16#0

B# 1645
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CF 3431

= SFET3
= SFE73
=+ SFBYS
[=F SFBES1

[F SFB1D4

= sFCo

= sFcz
= SFCE
= SFCa
= sFCS
= sFCa
= sFC7
= sFCo
= sSFC10
= 5FCil
= sFC1z
= sFC13

System Function Blocks in S7
Calling SFC 1 READ- CLOK

MICRO_MASTER_DP
=i cPum1_20P
= [ crudac2op
- [{z 57 Progen(d)
[B) Sowces
) Blocks

Sypstam deta
30862
3 0BE6

g5

{2 (1864
o 08122

Lea

i
RCWREC DP
PRYWREC DPF
SalRM DE
ROD_DPAR IO_f
IP_COMF  COf
SET_CLE CLE_F
READ_CLE cCLkE
SET_RTM CLKE_F
CTRL_RTM CLK_
READ_RTM CLEK
GADR_LGC IO_|J
RD_SIMNFO DBE_f
DF_FRAL DP
EM_MSGE COM_F
DIS_MM5SG M
DPSYC_FR DP
D_ACT_DP DP
DPMRM_DG DI &

_FUMNC

| >
=2

Bién soan: ThS. Pham Van Tam

Iﬂﬁilﬁﬂlﬂ[ﬂlﬂﬁ

b= DATE TIME

TEAR
HONTH

DATE_ OF MONTH

HOLTE

HINUTE
SECOND
HILISECDOND

DATE OF WEEK

—Or L O

"FDATE TIMN

—#DATE TIME

bes
o)
=

HEI."I."I-]I."HL"HHHI."HI."HL"L"

PESDATE_TIME
B [ARL_PE0_0]
ETELD

E [ARL.FPEL.0]
EFMONTH

B [ARl, PS=2_0]
FDATE_OF _MONTEH
E [ARL_ . PE=.0]
EHOTTE

B [4FR]1_Pg4_0]
EMTNITE

B [ADRL,PES.0O]
ESECOND

ESLl5EF

B [ARl, PS7._0]

ZEDATE _OF WEEEK

HFTELD

ETIONTH

FODATE_OF_

UHOTTR

FMINUTE

IS ECOMD

HEDATE _OF

HMOMTH

T E EF
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50 WICAD_MASTER_DP
= CPUA1_20P
=@ crumac2o

- 5eR 57 Fagend)

~{B) Sowces
- &5 Blocks
CP 3431 Lean

System Function Blocks in S7

SFC 1 READ-CLOK

Sl

{3 0862 &
{3 0BES

VLW

i} SFEE+ FETCH_RE TEC
i} SFBES SERVE_RE TEC
ik SFEF3 RCYAEC CF
i} 5FEF¢ PRNWREC DF
i} 5FB7S SALRM CP
{F SFEE1 RD_DRAR 1D f
i} SFELO4 IP_COME COl
i} SFCO SET_CLK CLE_F
READ_CLE CLE
i} sFC2 SET_RTM CLE_F
i} 5FC3 CTRL_RTM CLE,
i} 5FC4 READ_RTM CLE
i} 5F0S GADR_LEC 10|
{F 5FCE RD_SINFO DB _f
{0} 5FC7 DP_FRAL OF
{3} 5FC9 EM_MSG COM_F
Ik SFCI0 QIS _MSE SO
Ok 5FCiL DRSYC_FR OF
L5012 D_ACT DR 0P
A0k SFC1E DENRM_DG DI
*

K_FUNC iy

Bién soan: ThS. Pham Van Tam

(B e+

@ 08122

DaTE TIME

TEAR

MONTH

DATE OF IMONTE
HOTTR

HFTIMNIT

HILISECOHND
LDATE OF WEEIK

CALL SFC 1
PET_WaL:=MWLO
COT :=@LATE_TIME
Hap 1]

Hetwork 20 Tivle:

EEAD _CLE

EDATE_TIME

Pead Sy=texm Clock

L&kl P#sDATE_TIHE
E [ARL,PHD, 0]
BYELR

B [ARL,PHL. 0]
#HONTH

B [ARL.PEE. 0]
BDATE_OF_MONTH
B [ARL.PE3.0]
RHOUR

B [ARL.FPE4.0]
AHINUTE

B [ARL.PEZ.0]
AEECOND
BELoaF

E [ARL,PHT.0]

'EEI."I.—'MI.—'MI.—'MI‘."MI‘."HFI‘.""IQ"

SDATE_OF_WEEH

FYERR
AMONTH

SDATE OF_MONTH
FHOUR

AUINUTE

FEECOND

0DATE_OF_WEEX
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PYPER_DOM

CIRF_IMN

DEADBAMNDY

Yo

-

7

DYEADE_W

TLIMNT _HOLD,

I_ITL_ON,
I_ITLWAL

DiF

N

T, TM_LAG

DSy 1

."'..|.'|.

O_SEL

e

MAN_DN

Mﬂ.N—l_':\L E

0

CLMN_HLM
OLMN_LLM

LMN_NORM
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e

CRP_OUT

LMN_FAL,
LMN_OFF

%
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%ﬁle Edit Insert PLC Wiew Options Window Help
D |87 | % Bl (@ % 2|0 EE 28 @ |[<Nofiters
= B PLC Main Gystemdala 4 OB1 =6 5

=@ CPURIC_ZDP FBH o DE4

= @ crumic2oP el
— _jl 57 Program(3] Continuous Control
(B Sources
£y Blocks
w HF CF 3437 Lean

INT_HOLD

I_ITL_ON

Bién soan: ThS. Pham Van Tam




