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o081 ? [ nE1 DB1 | g %
!
CPU(10/98 )
L - L -
oB10
} Upda
OBt | oR1 081 | proc
i aulp
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STEP 7
0B80 0OB80

CPU

STEP 7 S7-400 CPU CPU318

OB1

CPU CPU

CPU

STOP

Teia

T

10/98 CPU

T'--II:

Y

I

PCi |

peor o |

PO

OB, LB

.:UEH]!I

Tinas
Tmin
TC

Twail

Tmin

8

0594

Qeaq

oBan

oaaq

QB i
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10/98 CPU

- [
! Toia -
e TG [ :_wn -
PC1R B4
PCOT OB OB
o o81) oB1
PCE De.satii DBoN 0880 |
Tmax =
Tmin =
Te =
Tasrt = Tmin
o =
CPU S7 400 CPU CPU 318
SFC26 UPDAT_PI SFC27 UPDAT_PO
CPU “ Scan Cycle Load from Communication "
MPI CPU
S7-300
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CPU CPU

100ms
5*20 ms = 100 ms

OB1
100
100 — )
1
50 OB1
OB1
OB1
OB2 OB1
2
500ms OB1 50
1000ms CPU
20ms
600 ms
10 * 20 ms
1000 ms
CPU
S7-300
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4.2.3.2 FC

FC

FC

FC

FC

FC FB

FC

FB

FC

FC

“13.6”

FC

FC

FC

‘* Start”

FC

FB

FC

FC
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RLO

RLO=0
LAD
FBD  ENO BEC MCR
FB OUTPUT FC FB INPUT (
) “ ”n
4.2.3.3 FB
FB “ §
FB
FB DB FB
FB
FB FB
FB FB
FB
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FB DB

Start INT IN

Speed INT IN

History DT IN_QUT
Run_time TIME IN_OUT

Integer (16 bits): start

Integer (16 bils): spead

| Date and time (48 kits):

pointer to the address of the history

IF,T,JI.

]

I Tirme (32 bits): rum time

FE20:Motor DEZ202:Motor_2
FB
FB FB
FB FB
STEP 7 FB
STRING ARRAY
DATE__AND__TIME /
TIMER COUNTER POINTER
STEP 7 FB
FB
FB DB

FB

4-17



FB DB
STEP 7
FB
/
4234
FB
DB
s7
DB
FB
FB
DB
FB FB
FB DB
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. 1
DB201: Motor 1 FB22 DB201
2
FB22: M /: DB202: Motor 2
otors 0 otor z FB22 DB202
DB203: Motor : 3
- FB22 DB203
DB FB
DB FB
FB FB
DB FB
FB FB2T1 " FB22 “ Motor-1"
“ Motor-2” “ Motor-3”
_ DE100 Call FB 21 from a logic block

FB21:Motor processing

Warlable declaration:
stat, Motor_1, FB 22
stal, Motor_2, FB 22
stat, Motor_3, FB 22

FBZ22:Molors

Data for Motor_1

Data for Motor 2

Data for Mator_3

CALL FB21,DB100
transfers data for Motor 1,
Maotar_2. Mator_3

Call FB 22 from FB 21;

CALL Motor 1
CALL Motor_2
CALL Motor_3

FB22

DB FB

FB

FB

FB

FB
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DB

FB12:Motor

DB12:Motor

FE13:Pump

DB13:Pump

FB14:Agitator

Warable declaration:
stat, Motor_ 10, FB 12
stat, Pump_10, FB 13

DE14

Data for agitator

Data for Motor 10

Access only for FB12, call:
CALL FB12, DB12

Access only for FB 13, call:
CALL FB13, DB13

Access for FB 14, FB 13 and
FE 12, call:

CALL FE14,DBE14

Transfers data for agitator,
Motor_10 and Pump_10
Call FB 12 from FB 14

CALL Motor_10
28 r TATE CALL Pump_1
4235 DB
STEP 7
DB CPU
FC FB OB L
DB
DB
FB FC OB DB DB
DB
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DB DB
FS1d
DB
DB 20
FC11
FE1Z DB
DB 122 FB 12
4.2.3.6 SFB
S7 CPU
SFB S7 CPU SFB
FB SFB
CPU
S7 CPU SFB
CPU 312 IFM CPU 3141 FM
S7 CPU

SFC

SFB

SFB 29 HS_COUNT"

FC

SFC

SFC
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S7 CPU

CPU CPU CPU
o
SFB SFC S7-300 S7-400
S7-300 S7-400 M7-400
SFB SFC
4.2.4
OB S7CPU
OB
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OB
OB10 OB17
0OB20 0OB23 20
OB30 0OB38
OB40 0OBA47
4241 OB10-OB17
S7CPU OB OB
0B80 OB70 OB87/0B121 OB122
OB10
OB 31
PLC PLC
CPU
PLC SFC30 ACT_TINT
CPU
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STEP 7 “ "

SFC28 SET_TINT SFC 30 ACT_TINT

STEP 7 SFC 30 ACT_TINT

SFC 31 QRY_TINT

“ ”

SFC 29 CAN_TINT SFC 28 SET_TINT
SF 30 ACT_TINT

OB

OB 2

SFCO SET_CLK

0OB80
0OB80

0OB80

OB80
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4242

S7 CPU

OB20-OB23

CPU

OB70 OB87/0B121 0OB122

OB OB

SFC 32 SRT_DINT

OB

OB

OB

4.2.4.3

S7 CPU

SFC 32
S7-300

OB30-OB38

OB

STOP

OB

RUN

CPU

0OB80

CPU

S7-400 M7-400
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4-26

OB

STEP 7

ims

=nx ims

OB OB

OB

S7-300 S7-400 M7-400

OB
=mXx 0=m<n
OB38 OB 0B37
Clock puize; | HITTLI]RDI I (NN ANRRN 1 I BRI RRRRINE
OB38
{n=8, m=0}
OB37 M ~| |~
(nzid, m=3) . o
n a & P a 2+6 48 046 tfme]
OB
ms

OB30 5000 7

OB31 2000 8

0OB32 1000 9

OB33 500 10

0OB34 200 11

OB35 100 12

OB36 50 13

OB37 20 14

OB38 10 15




4244 OB40-OB47

S7 CPU OB SM
FM STEP 7
OB CP FM
OB
CPU
CPU
0OB80
OB70 OB87/0B121 0OB122
OB CPU

OB 0OB40

STEP 7

OB

OB 16 23

CP

CPU

STEP 7
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4.2.4.5 0OB100/0B101/0B102

S7-300 S7-400H

OB
OB
OB101
OB100
0OB102
OB
CPU
CPU “ STOP” “ RUN/RUN-P”
CPU
H CPU
CPU OB O0OB100 0B101
0OB102
OB100 OB101 0B102
CPU 110
« o
S7-300 CPU CPU 318-2
S7-400 CPU STEP 7
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CRST/WRST

S7-300 CPU

S7-400 CPU

S7-400 CPU

CPU

S7-400 CPU

CPU

4.2.4.6 0OB90

STEP 7

CPU
0B90

OB

CPU

CPU

CPU
OB90
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OB

oB 29 0.29 OB
CPU OB10
[ E—
0B B4
1
0B1 0B1
OBa oead
T
Tc =
Tmin= STEP7
Twait =
0OB90
OB90 CPU OB90
0OB90 S7-300 S7-400
0OB90

4-30




4.2.4.7

OB

OB70-OB87/0B121-0OB122

S7 CPU

OB CPU STOP
OB
CPU “ STOP”
OB70 OB72 O0OBS81
OB
/

OB70 /O H CPU OB121 DB
OB72 CPU H CPU 0OB122 1/0

CPU
OB73 H CPU

S7
OB80
0OB81
0B82
OB83 /
0B84 CPU MPI
0B85 OB
OB86
0oB87
ID
OB
OB

OB121 0OB122
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0OB122

SFC44 RPL_VAL

OB L
S7-400 CPU OB OB S7-300 CPU
OB
CPU OB OB70 OB73
OB80 0OB87 OB OB
OB OB
SFC OB SFC
S7-300 S7-400
OB SFC SFC
OB SFC 36 MSK_FLT
OB
SFC 37 DMSK_FLT
OB SFC 39 DIS_IRT
CPU oB
SFC40 EN_IRT
SFC 41 DIS_AIRT
OB
SFC 42 EN_AIRT
OB

BE
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51 STEP 7
|Z_I Windows
STEP 7
STEP 7
STEP 7
SIMATIC
SIMATIC
SIMATIC

SIMATIC Manager
STEP 7

SIMATIC Manager

“ Start”

Windows

SIMATIC

SIMATIC

SIMATIC

“ Simatic”

5-1



5.2

5-2

“ Projects”

STEP 7

STEP 7 V5.0 SIMATIC
SIMATIC

Project

S7tgtopx.exe

le< Project >

lo< >

/h< ID>/on /off

® N o U A ® N

S7tgtopx.exe

“ Link” “ Target”
SIMATIC
“ CTRL+C”
* Link” “ Target”
“ CTRL+V”
“ oK



Project

5.3

/e FASIEMENS\STEP7\S7proj\MyConfig\MyConfig.s7p
/o “ 1,8:MyConfig\SIMATIC 400 1 \CPU416-1\S7-Program 1 \Blocks\FB1“

/h T00112001;129;T00116001;1;7T00116101;16€

Project UNC Notation
FA\SIEMENS\STEP7\S7proj\MyConfig\MyConfig.s7p

[View ID, online ID]:project name\{object name\}*\

/0 1.8:MyConfig\SIMATIC 400 1 \CPUA416-1\S7-Program 1 \Blocks\FB1

ID
/o "MyConfig\SIMATIC 400 1 \CPU416-1\S7-Program 1 \Blocks\FB1”” \on
\off
Contents

Context-Sensitive Help F1 key
F1

Introduction
Getting Started

Using Help

5-3



About

“ Helpn

> Context-Sensitive Help

5.4

Windows Explorer

=-8) Project
= Station
= m Progr. Moduls
=|-{z7] 57 Program
{E] Source Files

{gH Blocks

5-4

F1

SIMATIC

- S7IM7

STEP 7

Help



Edit > Open Object

Edit > Object Properties

Edit > Open Object

“ Hardware”

54.1

@ Project -

= Staton -

= Progr. Moduls

El (8] ST Program
- @] Source Files
TH Blacks

S7/IM7

5-5



5.4.2

5-6

- 2
- PG/PC
SIMATIC 300 -
SIMATIC 400
s7 - S7IM7
-  S7TM7
M7 S7IM7
S7IM7
m -  S7M7

= [=8] S7 Program (1)
L_l_a.l Source Files
[£H Blocks

i




= S7 S7/M7
57] - s
S7/IM7
MT] M7
54.3
SIMATIC 300/400 S7
8p Projact <
= Station -
= Progr. Module - ST
[=-=1) 57 Program
] Source Files
£H Blocks
- CPU
- CPU
= SIMATIC PC - SIMATIC PC
( ) - SIMATIC PC
- SIMATIC PC
g SIMATIC PC - SIMATIC PC

( )
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5.4.4

DP

“

Programmable Modules”

CPUxxx FMxxx CPxxx CP441
CPU “ ”
E Projsct =
=l Staton
= E Progr. Modubs - S7/M7
=z ST Program -
_h_j Souwrce Files
L Blocks
EPROM

CPU

EPROM




- S7/M7
5?| s7 - S7IM7 (Project )
. Program S7/M7
M7| | m7
- SIMATIC
545 S7/M7
S7/IM7 S7/M7 CPU CPU CP FM
% Pregact -
=l station -
. Progr, Madule b
- S7/M7
—{5] 57 Program -
m Sowrce Files -
€8 Biooks
S7 - S7-IM7-
-
- CPU
- CPU
;“? M7 - M/
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5.4.6

5-10

ubT

OB FB FC SFB SFC

DB

8 Projec

= Station

= [I Pragr. Module

(gl 37 Program
.D-J Source Files
L Blocks

- S7IM7

Project Management
Project Management




STL

OB
FC
FB
e PCS7
FB
ubDT STL

DB
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PCS7

(SFC) -

SFB -
- CPU
- PCS7

VAT -

SDB
SDB -
5.4.7
BB Project <
=) Station =
= Progr. Module - S7/M7

S s &7 Program -

Al Source Files

LH BElocks
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STL

E -
(STL ) -

STL
STL

STL
STL

STL

STL

STL

HHD -
g -
54.8 CPU S7/M7
SIMATIC
S7/M7

1. File > Open

2.

3.

Insert > Program > S7 Program
Insert > Program > M7 Program

S7/M7 “ Project”

SIMATIC M7

5-13




SIMATIC S7

5.5

5.5.1

STEP 7

5-14



55.2
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55.3

Search/Replace

2

09:15:22:842 111205 Power-on retentive
18:00:22:378  06.1295 STOP due to power failure

5-16




Projects/Libraries

Options>Customize

Project/Libraries

STEP 7 Wizard “ New Project”
>“ New Project” Wizard Wizard
Wizard

Wizard File>New

Wizard SIMATIC

Edit > Open Object

“ Hardware”
Object

“ \Siemens\Step7\S7prog’
Project/Libraries

General”

File

“ New Project”

Edit>Open

5-17



“ New Project” Wizard
Project

Edit>Object Properties

Edit>Special Object Properties

“S7.m.c

“ Attribute” “ true”

“ System Data” “ Hardware”

Project

“ Configuring Hardware”

“ Connection”

5-18



SIMATIC

S7 “ 87 Program 1 ” “ S7 Program
“ Symbols”

Project

Project 8 “ Cfor M7”

Edit > Rename

“ Rename Objects”

SIMATIC Project

SDB
SFC SFB

Borland

“ Moving Objects”

5-19



View > Detalils

FB1 FB2 FBl11 FB12 FB21 FC1

Project
“ OB FB FC DB UDT VAT SFB SFC ”
Project S7
“ Object Name”
“ Type”
Project
Project
SDB
SFC SFB

“ Deleting Object”

554

5-20



Station>New /Open
* SIMATIC Manager”
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Entry point: Here you select the
type af abject in which you want 1o
start the search (such as “Project”,
“Library”, or enifries which permit
atcess Lo drives or connacted
programmable controllers).

Wiew: You can switch
belwean the standard
view and the plant view

project data on the connected

programmable controller] — bul only Tor the

Eniry Point "Project”.

Browse: Click this button to
searnch for objecis nol
includad in this bsl.

Wiew:
[ Standard Hisrarchy =} O online @ Offline

Hapye: l=s Slorage Path:
—= [example | [CASIEMENSISTERTE 7] Browse Iﬁl [iv =|
= axampla T MPI Matwaork 1 £ smamic 300 stationt

Froject view: The hierarchical
tree structure of the objects
which can contain other
jobjects ks displayed hare.

Ohbject Hamae;

Dbject n:g;

T 2INEC L2 Subnet] [ 27 pragram

T =NEC H1 Subnel
Plant view: the content of the

object selectad in the laft half of
the window s displayed hera

>

|
| Al editalile

[ ox ]

Cancel I Help I

Mame; The recognized objecis
of the type specified under Enfry
Paint are displayed here in a list
box. You can select a name
from the list ar enlar a name

Object Type: You can enter a filter critenon
here to filker the list, restricting the number
af abjects displayed to give you a clearer
OVETVIEW,

Cnding/Offling; Here you can switch betwesen '
the offine viaw (selection of project data an
the: PGEIPC) and the anline view [(selection of

using the keyboard.

Object Mame: If you select an object,
fha object nama is enlerad hare, You
can also enter the required name
diractly.
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5.5.5

SIMATIC Project Libraries

Options > Customize

Project
Window > Save Settings
Window > Restore Settings Window > Save Settings
“ Project”
“ Project” “ Accessible Nodes” “ S7 Memory Card”

S7-300/S7-400

5.5.6
Window > Arrange > Cascade
SHIFT + F5
Window Arrange
Horizontally
Window Arrange
Vertically
5.5.7
STEP 7

Options > Customize“ General”
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5.6

5-24

Project Libraries

“ Project” “ Accessible Nodes”

Window > Save Settings

Window=>Restore Settings

“ S7 Memory Card”

HOME POS 1

END ENDE

PAGE UP BILD AUF
PAGE DOWN BILD AB
CTRL STRG
ENTER Eingabetaste
DEL ENTF
INSERT EINFG




5.6.1

ALT
ALT
ALT F “ File” “ File”
ALT N “ New”

File > Archive ALT F A

Window > Arrange > Cascade ALT W A C
New “ File” Menu CTRL+N
Open “ File” Menu CTRL+O
Save as “ File” Menu CTRL+S
Print > Object Table “ File” Menu CTRL+P
Print > Object Content “ File” Menu CTRL+ALT+P
Exit “ File” Menu ALT+F4
Cut “ Edit” Menu CTRL+X
Copy “ Edit” Menu CTRL+C
Paste “ Edit” Menu CTRL+V
Delete “ Edit” Menu DEL
Select All “ Edit” Menu CTRL+A
Rename “ Edit” Menu F2
Object Properties “ Edit” Menu ALT+RETURN
Open Object “ Edit” Menu CTRL+ALT+O
Compile “ Edit” Menu CTRL+B
Download “ PLC" Menu CTRL+L
Diagnostics/Setting > Module Status “ PLC" Menu CTRL+D
Diagnostics/Setting > Operating Mode “ PLC" Menu CTRL+I
Update “ View” Menu F5
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Updates the status display of the visible CPUs in the CTRL+F5

online view

Customize “ Options” Menu CTRL+ALT+E
Reference Data > Display “ Options” Menu CTRL+ALT+R
Arrange > Cascade “ Window” Menu SHIFT+F5
Arrange > Horizontally “ Window” Menu SHIFT+F2
Arrange > Vertically “ Window” Menu SHIFT+F3
Context-Sensitive Help “ Help” Menu F1

5.6.2

F10

SHIFT+F10

ALT+

ENTER

ESC

HOME

END
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5.6.3

PAGE UP

PAGE DOWN

CTRL+HOME

CTRL+END

TAB

SHIFT+TAB

ALT+

ALT+

“« OK”

ENTER

“ Cancel’

ESC

SHIFT+

SHIFT+

SHIFT+HOME

SHIFT+END

SHIFT+

SHIFT+

SHIFT+PAGE UP

SHIFT+PAGE DOWN

CTRL+SHIFT+HOME

CTRL+SHIFT+END
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5.6.4

5.6.5

5-28

F1

SHIFT+F1

SHIFT+F4

F6

SHIFT+F6

SHIFT+F6

CTRL+F6

SHIFT+CTRL+F6

ATL+F6

SHIFT+ALT+F6

CTRL+F4




6.1

Windows 95

2 S7/M7

=8 57_Fro2 | Souces
E-E SIMATIC 300 Station i Blocks
- [@ cruzian) ) Symesols
_'E {5
b{p] Sowces
Ty Blocks
“ S7_Prol”
S7

M7
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=
=@ cruzan

SIMATIC 300 Station

=23 57 Program(l]
(Bl Source Files
3 Blocks

&) Source Files
b= Symbols
cH Blocks

-‘ 7_Piol — CASIEMENSASTEPTAS TRioi\S7_Pio1 [ [=] B3

“ offline
“ online "
“ offline”
6.2
6.2.1
“ General”
Customize
SIMATIC
Wizard

“ New Project” Wizard

OB1

6-2

“«

New Project
Wizard

OB

CPU

Options >

File>



i f_Piol — EASIEMENS\S TEPT

57_Pind
=8l SIMATIC 300 Station
=l cruma
(=] 57 Program{1)
(B Sounce Fles
455 Blocks
SIMATIC File > New
“ MPI Subnet MPI K
STEP 7
“ S7 Program” “ M7 Program”
1. CPU S7 S7/M7
S7 M7
2.
3.
4, M7 S7 CPU
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6.2.2

“ New Project "

Insert > Station

SIMATIC 300
SIMATIC 400
SIMATIC H
SIMATIC PC
PC/Programming device
SIMATIC S5
SIMATIC S7/M7 SIMATIC S5

SIMATIC 300 Station 1 SIMATIC 300 Station

“ Inserting a Station

CPU

M7 “ Connections” “ New Project”

“ Configuring the Hardware

“ Basic Steps for Configuring a Station

“ Connections”

“ Networking Stations within a Project "

6-4

S7



Inserting a S7/M7 Program

S7/M7 g
6.2.3 S7/M7
SIMATIC S7
“ S7 Program” SIMATIC M7 “ MY Program”
SIMATIC 300 S7
= Project
=" SIMATIC 300 Station
= Programmable Module
#-4%§ 57 Program
S7/M7
S7
Symbol table “ Symbols”
“ Blocks "
“ Source Files "
M7
Symbol table “ Symbols”
‘ Blocks”

S7

“ Blocks”
Insert > S7 Block
ubDT
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6-6

“ " SDB

File>Open
“ Working with Libraries "
ICFC
CFC S7

“ Source Files” “ Charts” Insert > S7 Software

“ Basic Information on Programming in STL Source Files STL K
M7
M7 RMOS M7
Insert > M7 Software
S7IM7 “ Symbols”

“ " “ Entering

Multiple Shared Symbols in the Symbol Table "

ASCII

“ Blocks”

“ Inserting External Source Files



6.3

File > Open

“ Browse”

File > Manage

File > Save As

Edit > Copy

“

Copying a Project and Copying Part of a Project

File > Delete
Edit > Delete

“ Deleting a Project and Deleting Part of a Project

6.3.1

STEP 7

STEP 7 V5.2 ( )

SIMATIC Edit > Object Properties

“ Required optional packages”
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6.4

6-8

STEP 7

STL

HiGraph

S7-Graph

STEP 7 S7-Graph S7-HiGraph S7-PDIAG



6.4.1

Options > Manage
Multilingual Text > Export

v

v

Options > Manage
Multilangual Text >Import

v

Options >
Manage Multilingual Text > Change Language

BlockTitle

BlockComment

NetworkTitle

NetworkComment

LineComment STL

InterfaceComment (

)

ubT

(

SymbolComment
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S7-HiGraph
HiGraphStateName
HiGraphStateComment
HiGraphTansitionName
HiGraphTransitionComment

S7UserTexts

S7SystemTextLibrary
PG

6.4.2

$_Languages
9(1)English(USA) 7(1)German(Germany)
$_Type(SymbolComment)

/ \

1.

S ( )

- ( 9(1) 7(1)
2.

NetworkTitle($_Type(NetworkTitle))
3. ($_Type...)

“ 512(32) $_Undefined”
“ 9(1)English(US)”
$_hide

(InterfaceComment) (SymbolComment)
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6.4.3

6.4.4

Csv EXCEL Open
EXCEL CSv CSv
EXCEL
EXCEL
XLS
XLS
EXCEL Csv XLS
Cyrillic
Ccsv
Csv

Cyrillic
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6-12

( )

$_Languages

9(1)English(USA)

9(1)English(USA)

$_Type(SymbolComment)

Auto-enab.

Automatic enable

Auto-enable

$_Languages

9(1)English(USA)

9(1)English(USA)

$_Type(SymbolComment)

Auto-enab. Auto-enable
Automatic enable Auto-enable
Auto-enable Auto-enable

( )

$_Languages

9(1)English(USA)

9(1)English(USA)

$_Type(SymbolComment)

Auto-enab.

Auto-enable

»

:




6.4.5

Csv
1.
2. ( Options > Manage Multilingual Texts > Export)
3. Add
4 ( )
5.
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STEP 7

2
STEP 7 V5.2 V2 V2
STEP 7 V2
V2 V5.1 STEP 7
STEP 7 DP
*.GSD
(*.GSD )  HW Config
DP
STEP 7 SP3 DP
STEP 7
*.GSD
*.GSD
DP *.GSD
DP DP *.GSD
*.GSD
PROFIBUS-DP Other Field Devices/Compatible
PROFIBUS-DP Slaves *.GSD STEP 7 o

DP

7-1



STEP 7

STEP 7 V5.1 SP4 GSD

STEP 7 V5.1 SP4 GSD

DP GSD

“ ”

“ Other field devices\Compatible PROFIBUS DP slaves\...”

STEP 7 SP4 DP

STEP 7(V5.1 SP4 )
DP
“ Other field devices\Compatible PROFIBUS DP slaves\...”

STEP 7(V5.1 SP4 ) STEP 7 SP4

STEP 7 V5.1 SP4* " DP

STEP 7 GSD

STEP 7 GSD

V5.1 STEP 7
7.3 STEP 7
DP DP
STEP 7 V5.0 SP2( )

STEP 7V5.0 SP3 STEP7V5.1

STEP 7V5.0 SP3 STEP 7V5.1
STEP 7 V5

DP STEP 7

DP DP
DP DP

7-2

STEP 7

DP

DP

STEP 7
DP

GSD
GSD

DP



STEP 7

PROFIBUS DP CPU
DP PROFIBUS DP
STEP 7 V5.0 SP2( ) CPU

STEP 7 V5.0 SP3 STEP 7 V5.1 PROFIBUS-DP
CPU

7.4 SIMATIC PC

STEP 7 V5.1 pPC ( SP1)

STEP 7 V5.1 SP2 S7-300 S7-400 PC
PC

PC STEP 7

STEP 7 V5.1 SP2 SIMATIC PC STEP 7 PC

SIMATIC NET CD(7/2001) S7RTM(Runtime

Manager) “ " PC

SIMATIC PC ( STEP 7 V5.1 SP1

PC ) STEP 7 PC SIMATIC NET CD(7/2001)

Context “ Configuring Hardware”
1. PC
2. ( )

3. Context-sensitive “ Station Properties”

4. “ Compatibility”

Context “ Configuring Networks”
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STEP 7

STEP 7 V5.0

7.5

7-4

3. Edit > Object properties
4. “ Configuration”
5. “ Compatibility”
PC
STEP 7 V5.0 SP3 SIMATIC PC SP3
1. SIMATIC SIMATIC PC Edit > Object properties
2. “ Functions” “ Expand” SIMATIC PC
STEP 7 V5.0 SP3
STEP 7
STEP 7 V5.1 SP3 STEP 7
STEP 7
STEP 7
STEP 7
STEP 7
STEP 7
STEP 7/ STEP 7/
PG PG
. I || — |
— -—-—-l
>>> - - - -->>>




STEP 7

il
=

SIMATIC

SIMATIC

‘ Save project as...” “ with reorganization”

( )

“ Representative”

NetPro

NetPro

STEP 7

STEP 7

Options > Install HW Updates
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STEP 7
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8.1

STEP 7 /0
Motor_ A On
Q4.0 111 M20 FB21
STEP 7
MOTOR_ON Q4.0
MOTOR_ON
MOTOR_ON

View>Display>Symbolic Representation

View>Display>Symbol information

81



8.2

&  FB34 - <Offline>

[ of ]

FEADDI ;| Interrupl Trigger
Network 1. 777

U "Senzor!” N0 Temperahire oveirange”

UN “Switchd” "H.2 Fault acknowledgment”
= “Lighton” "G40 Interrupt signal’

0x00 OXFF
IIo | IB IW ID Q QB
QW QD
IIQ Pl PQ

M MB MW MD

T / c

FB FC SFB SFC

DB

uDT
VAT




8.3

« g

“# LAD FBD STL

STL
View>Display>Symbolic Representation
8.4 ( / )
ubT
SIMATIC Edit > Object
Properties “ Address Priority”

8-3



8-4

SIMATIC

Edit > Check Block Consistency



(OB/FBIFC)

SIMATIC Edit > Check Block

Consistency

ubT

8-5



8.5

8.5.1

8-6

Propesties -

Biock Foldes Diiffine

Ganeral| Blocks | Cheshaums  Addess oy |

Behavior & n Recommended for symbalc

STEPT £ 82 o anmineg

~ ke e P 1
ol O
s OB b ol sccassas programmed in e
ity [B.M.T.C ard DB vods biock
Symbcl " Esceplion: fof accetzesin | For al accesess [QM.T.C
hat struchusaly and DB}

wil be appled
SIMATIC
S7 M7

tnsl Edlibin

Edit > Check Block Consistency

“

Symbols”

CPU

5 F-Progiami | J{Synbolz)-2Enl_01_STEFT__STL_1-3._. M=l E3

Bl Tabla” £ Jnek Wiews Obians: Wicass Hlsk
'Iiﬂl&l ERNETE s A 'IAIEg.mud.

IBCICIE Aadomale Wode @ 42 | BOOL
|FC | [ [ Aatom=tc_om | 05 [mooL
F CICF|C IDE_achsl_Spesdd | & | WT

ErC rE|r joe_rawe | 15 |BOOL
Frr|F|C oEFan @ 56 B0l
ErC | E|Fieeraosan (1 2 [Teer

F e v @ e d

For e m=mory funcl
A gpeend 10 G
Desel engne fakre
Comasng M swichi
F oo e Bo die

LI



R/O/MIC/CC
R/O/MIC/CC
R S7-PDIAG V5
O winCC
M SCAN
C NCM

CcC “ Control at Contact”

Symbol

24 16380
DBD DBW DBB DBX

OB SFB SFC
S7

\S7data\Symbol\Symbol.sdf

SIMATIC

112.1 Input112.1

SIMATIC

80

M7 ProC/C++
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8.5.2

Windows
Options>Customize “ Language” SIMATIC IEC
IEC SIMATIC

| E BOOL 0.0 - 65535.7
B EB BYTE CHAR 0- 65535
W EW WORD INT S5TIME DATE 0 - 65534
ID ED DWORD DINT REAL TOD 0 - 65532

TIME
Q A BOOL 0.0 - 65535.7
QB AB BYTE CHAR 0 - 65535
QW AW WORD INT S5TIME DATE 0 - 65534
QD AD DWORD DINT REAL TOD 0 - 65532

TIME
M M BOOL 0.0 - 65535.7
MB MB BYTE CHAR 0 - 65535
MW MW WORD INT S5TIME DATE 0 - 65534
MD MD DWORD, DINT, REAL TOD TIME | 0-65532
PIB PEB BYTE CHAR 0- 65535
PQB PAB BYTE CHAR 0-65535
PIW PEW WORD INT S5TIME DATE 0 - 65534
PQW [ PAW WORD INT S5TIME DATE 0-65534
PID PED DOWRD, DINT, REAL TOD 0..65532

TIME
PQD | PAD DOWRD, DINT, REAL TOD TIME | 0—65532
T T TIMER 0 - 65535
C z COUNTER 0 - 65535
FB FB FB 1-65535
OB OB OB 1-65535
DB DB DB FB SFB UDT 0 - 65535
FC FC FC 0 - 65535
SFB SFB SFB 0-65535
SFC SFC SFC 0 - 65535
VAT VAT 0-65535
ubDT uDT uDT 0 - 65535




8.5.3

8.6

8-9



Microsoft Excel

8.6.1
Insert>Symbol
“ Address” “ Data Type”
Edit
24 "
80
8.6.2

View > Display > Symbolic Reprosentation

8-10



1. View > Display > Symboilic

Representation

2.
3. Edit>Symbol
4, “ OK”
Options > Symbol Table
8.6.3
Edit > Open Object
Insert > Symbol Edit

View > Sort

View > Filter “ Filter”

8-11



“ Filter” F1

8.6.4

STEP 7 STEP 7 V4.02

PLCopen forum

Motorl =10.0

motorl =11.0
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8.6.5

8.6.6

8-14

S5 S7 STEP5/ST

*SDF *.ASC *.DIF *SEQ

Edit>Special Object Properties

SFB SFC
\S7TDATA\SYMBOL\SYMBOL .SDF

Object Properties

ASCII ASC

DIF
Microsoft Excel DIF
SDF
SDF Microsoft Aceess
- Microseft Access SDF
- Access “ Text "
SEQ

SEQ 40

40

OB

Edit > Spectal



ASCII

ASC
* ASC
126 green_phase_ped. T 2 TIMER Duration of green phase
for pedestrians
126 red_Ped. Q 0.0 BOOL Red for pedestrians
DIF
*.DIF
DIF

Header TABLE DIF

0 1

““<Title>""

VECTORS

0 <No. of records>

TUPLES

0 <No. of cloumns>

DATA

00

<type> <numeric

value>

<string>

\Y

TABLE VECTORS TUPLES DATA DATA

DIF
Microsoft Excel DIF

8-15




SDF

*.SDF

““green_phase_ped’” “T 277 ““TIMER’” ““Duration of green
phase for pedestrains’”

““red_ped”” “Q 0.0” ““BOOL’” ““Red for pedestrains”

Microsoft Access SDF “ Text "

SEQ

* SEQ

TAB TAB TAB CR

T2 green_phase_ped. Duration of green phase for pedestrains Q0.0
Red_ped. Red for Pedestrains

TAB 09H

CR RETURN ODH

8-16



9.1

S7-GRAPH

FBD STL S7-GRAPH

S7 SCL S7 HiGraph

“

S7 Program source file” STL
source file SCL source file
STL SCL OB FB FC DB UDT

CPU

9-1



9.2

SIMATIC Edit > Open
Object
S7 STEP 7 LAD FBD
STL
CPU
STL
LAD
FBD
FLAD FFBD LAD FBD F
SCL PASCAL C
S7-Graph PLC
HiGraph PLC
CFC PLC

9-2



9.21

9.2.2

FBD

LAD

Matrwark 1: Enabla condliong

. #Coil
r o

L= —SF )

aCail |
...—_l

Metework 2 Motar cantrol TR

i #easl [ = oor £

— L kg {5}
#Reset_Tmme I Bl [ #Cumant_Time_bin
#‘EH‘! BoO— #Resel_Tme BCD

Malzwark 3: Stanl lamp

.- B
#Emar
el }
Malzwark 4! Stap lamjs
05ikep_Lamp
Ry Py
STEP 7
FBD
FBD
FBD STEP 7
Mebeork 1: Green phase for pedestrians
=1
g —-— &
i — r— =1
T = — & .0
[0 iT  — T

FBD
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9.2.3

STL

Matwark 1: Control drasn valve

o

O #Cail

:!-.M B s

= Mol

Metwork 2: Display "Valve opsn"
A #Cail
#0iep_open
Mabwork 3: Display *Walwe closad'

AN #Cod
#Diep_dosed

STEP 7
S7 STL

9.24 S7SCL

9-4

SCL
IEC1131-3 PASCAL
STL SCL

S7 SCL

FUNCTION_BLOCK FB20
VAR_INPUT

ENDVAL INT
END_VAR

VAR_IN_OUT

Q1 REAL
END_VAR

VAR

CPU



INDEX
END_VAR

BEGIN
CONTROL =FALSE

INT

FORINDEX =1TO ENDVALUE DO

Q1 =1Q1*2

IF1Q1 >10000 THEN
CONTROL = TRUE

END_IF
END_FOR
END_FUNCTION_BLOCK

9.25 S7-GRAPH

S7-GRAPH

S7-GRAPH

S7-GRAPH

=
y o

..-% -

—— e

Hinso

a1t
TIME#D0_0H_
O_205_aMS

1
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S7-GRAPH
FB

S7-GRAPH
OP

9.2.6 S7 HiGraph

S7 HiGraph

Graph S7 HiGraph

9-6

D

S7-GRAPH

S7 Graph

”

S7



Giraph for coardinstiing the
functianal units

Positaon =
cam-operatad awitch Turn counber-
1 7 4 Index withdrwn f\cmhwrﬁe
I /
07
Turn clockwise >l
/ AN P
Biotor Index inseried Locsendighien
counber hearing vy
#=|_Index
iy
| Ldoin !
o
L1

3

Grapha for individual functional unsts

HiGraph
S7

S7 program

¢
D00

“ Source Files”




9.2.7 S7CFC

CFC Continuous Function Chart

S7 CFC
CFC
SIMATIC
S7 S7 SIMATIC M7 C/IC++
CFC S7 program “ Charts”
S7
9.3.1
S7 CPU
* Blocks " S7 program
S7 CPU
OB FB FC DB
OB1 S7 CPU
ubT ubT CPU

VAT
CPU
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SFC SFB

SFC SFB
9.3.2 ubT
s7
FC FB OB
DB
SIMATIC ——
uDT
STRUCT END_STRUCT
s7 S7 CPU
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9.3.3

SIMATIC
SIMATIC SIMATIC
S7 SIMATIC Options > Customize
“ Language”
/
[KNOW_HOW_PROTECT] KNOW_HOW_PROTECT
[AUTHOR:] AUTHOR: Siemens,
8
[FAMILY?] FAMILY: Controllers
8
[NAME:] 8 NAME: PID
[VERSION:int1,int2] 0 15 | VERSION: 3.10
0.0 1515
[CODE_VERSION1] CODE_VERSION1
[UNLINKED] DB UNLINKED
[READ_ONLY] DB FAMILY = Examples

VERSIONI = 3.10
READ_ONLY

9-10




KNOW_HOW_PROTECT

STL FBD

var_temp

var_in var_out var_in_out

var_stat

OB

FB

FC

DB

ubDT

KNOW_HOW_PROTECT

AUTHOR

FAMILY

NAME

VERSION

UNLINKED

READ_ONLY

934

“ bytes

PG/PC

MC7 MC7

KNOW_HOW_PROTECT

DB
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SIMATIC

* Details View

SIMATIC Manager

PG/PC

9.3.5
1. SIMATIC
2. Options > Compare Blocks
3. “ Compare Blocks” ( / Path1/Path?2)
4. Pathl/Path2 SIMATIC
5.
6. “ Compare code”
( STL FBD...)

7 « oK

(OB FB...)

9-12



9.3.6

1. SIMATIC “ Blocks”

2. Options Rewire

3. “ 8 /

4. “ All addresses within

the specified address area
IWO0 1w4 10.0-11.7 14.0-15.7
10.1

5. “ OK”

FB FB DB
DB

9.3.7

9-13



9.4

SIMATIC S7/M7

S7 program
S7/M7
File > New
Option>Customize “ General”
SIMATIC 8
8
STEP 7
STEP 7
File > Open
“ i “ Browse”
SIMATIC

File > Manage

File > Save as

Edit > Copy

9-14



File > Delete

File > Delete

94.1
S7/M7 programs
S7 program “ Blocks ” “ Source Files ”
“ Charts ” “ Symbols ”
M7 program M7 C “ Symbols ”
“ Blocks !
“ Blocks K S7 CPU.
VAT CPU

“ Source Files "
“ Chart 8 CFC CFC

S7/M7 program “ Blocks” “ Source Files” S7
“ Symbols”

9.4.2
STEP 7
SFB SFC
S5-S7 STEP 5
TI-S7
IEC IEC
OB
PID PID FB
SIMATICNET CP FC
TOD

9-15



SIMATIC
STEP 7

STEP 7
STEP 7
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10

10.1

10.1.1

* Program Elements” LAD FBD STL “ Call
Structure” S7
“ Variable Table” ( ) “ Variable Detail View” ( )
PLC
“ Details”

10-1



10-2

B LAD/STL/FBD - [OB1 — ZEnD1_05_STEP7__LAD_T-SASIMATIC 300[... Ml E3

o Fle Edt Inest PLC Debug Mew DOpiors Window Help =12
= [Conterts OF Envronmen
=g TEMP ] [Mame D=
B Mew matyacik -m@ OB1_EV_CLASS @ [0B1_Ev . |B
™ fai) Bt bgic E OB1_SCaM 1 J = OB1_GCAM.. |B
%) Comparator ~@m 0B1_PRICRITY = 081 FRIO.. |B
Kl 5 Canveter ‘@ 0B1_0B_MUMBR = 'CIB']FGE n g
il Courts = OE1_RESERVED Sl op1 mEse I 2
(8] DB cal l1| 1% 1i i »
-] Jumps
4-z1] Irteges et I :I .
: :;‘ll ﬂgil:ﬂmﬂl fek W: 97 (5et, Reserc] Memory Functl
&1-far] Program confol
& (] Shit/Rotate "hutomatic _I
B ] Staius bats “hutomatic _Mods™ [
+ @l Tmens —m” | &R
#-{a Word logic 1} E 0
# gy FB blocks
HgH FC blocks "Manual On |
-@H SFB blacks " g L
TH SFC blocks
.: Mukiple wztances
=l Libzies Hetwork 4 : Switching on the Petrol Engin
T‘! "Eetrol™
"Engine"’
i = EN Eno —— |
Pluyln... sCallst |, | _"l_l
ﬁ 2] Addr Symbol |  Display format | Status value | j
I 085  “Automaslic On" {BOOL i
B 42 "Automalic_Mod | BOOL

I 0B "Marwa On" [BOOL -
e A 3Coeficloences p 4 Addcsie. AL

m—n e

PressFl 1o get Help. | @ Taffine [Ab:] 7|




10.1.2

OB FB FC

STL

LAD

FBD

STL

STL

SIMATIC

FB FC OB

< ¢ |4 |

File > Save
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10.1.3 LAD/STL/FBD

Options > Customize “ Editor
View >...
“ LAD/FBD”
10.1.4
/
/
/
10.1.5
LAD FBD

View > Tables

Insert > Program Elements
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LAD

ﬂ‘:!'i_l.l'!nlll.-".ill AFED - [FRZ -- ZEniN_(B_STEPY__LAD_ 1-TWSGSIMATIC 0| H[;" E”
i} Fle Edt Inest PLC Debug View Dptions Window Help ===

Dislz@| & <[] =]~ cildl [«
I W =R T A

=L e e
¥ Inueriace [Mame DalaType  [ar
B Mew natwoek = (o I = [
=) {ai) Bitloge -k OUT
o ok (o IM_DUT
| -lﬂn :ﬁ STAT
I -MOTE- i TEMF
© 1) .5 [ | |
< —H}- -
< Rl FB2 : Ticle —
<3 5] _ o
Fr RS Comment!
FJ 5A
o || et me
< -{SAVE] Commentt
T HEG
T P08
(&) Comparator
[l (3] Comverber 2
e Courites —
& {og] DE edl
) Jumps
rum Tioaed Cortact %
v
e [Ecas. | of

Fress 1 1o get Help, I T [aifine b NwT 2
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10.2

10.2.1
STL
S LADSSTLAFED - [FBT - ZEnD1_02_STEP?__STL_1-10\SIMATIC 3... HIF;E!I
O Em Edi jreen FLC Debug Mew Dptions \hedew  Help =18 =|
Inderiace [Marme Dala Trpe [Address [Inilisd Value
=S IN = |Ew'rrr:h__l:|n Baal 0.0
= R ™ Swdlch_Of | Baol 01
: ?“.ﬂd"-”"f @ Fallure Baal 02
— Achaal ] j
B Actual Spead ; AsPaasd 0
w0k oUT
O IN_0UT
+- i 5TAT
& TEMP
| |

Ll (=

FBI @ Punction Block for Comtrolling the Engine
Wetwork 1i: Switching on Dnging, Negating Signals
A #dwitch_On
AT “Ratoxatic_ Mods™
3 j!ng:l.nn__l:ln
a #dwivch 0L
i) #Fmz lures
R

RERgivse_0n -
KT _'*I'l
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10.2.2

10.2.3

5 LAD/STL/FED - [FB1 - ZEnD1_02_STEP7__STL_1-10°SIMATIC 3004 IE=] E3

i} File Edt [reet FLC Debug View Options Wirdow Hep = 18] %
E |Contarts OF: 'Ensircrmenttinter acatdi'
O Initerdacs [Mame Data Type [Address [initkal Value |
= M |:=||3'-'t1:n_liln Bool 0.0
= y = Swilch_0OF  |Boal 0.1
= ?"".":"'h—nll W= Faiurs Bool 0.2
Bl Failine i il O
W Actal Speed ™ Acfusl_Speed|inl 20
5 @ OUT =
&= _0ur
i sTal
= TEMP ‘| | _"I
( / )
ARRAY STRUCT
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( )

Address BYTE.BIT
*
+ STRUCT
= STRUCT
Variable
Declaration
( ) “ "
“ i
“ out”
In/Out “ in_out”
“ stat”
“ temp”
Data type
( ) (BOOL INT
WORD, ARRAY
)
Initial Value
()
Comment

10-8




10.3

10.3.1

FB2 FB3

FB1

FE 1 )
Declaration secticn:

Static variable of the
lypa "FBs o be called”
(FB2, FB3)

instance_1; FB 2
instance_2: FB 3

FE eall:

i Instance DB of FB 1

FE2
{uses Instance DB
of FB 1)

CALL#instance 1

CALL#nstance_2

FB3
{usas instance DB
of FB 1)

VAR_TEMP

CPU

FB

10-9



10.3.2

2 STEP 7
STEP 7
Options > Customize
“ Stat”
CODE_VERSION1
10.3.3
- “ stat "
- “ stat” “ Name " FB
) “ Type "
FB DB

If the static variable "Name: Motor_1 , Data type: FB20" is defined, the instance
can be called as follows:

Call Motor_1  // Call of FB20 without instance DB

10-10



10.4

104.1

STL

)

FBT0 - <Offline>

FBTO . Engine Coantrol Pragram

& 1 11 NWComment
A Q 4.1
AM 1 286
= 3 04

Mebwork 2 1 777
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10.4.2

INSERT
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10.4.3

Insert > Symbol

1.
2. CTRL J
3. RETURN

10.4.4

64

64

View > Display with > Symbol Information

10-13



“ Title”

Networkl Title 64

1 Network 2: Title <\

2. Network 2: | |

Options > Settings  “ General” “ Automatic

Assignment of Network Title”

1 [222 | \

2 [ Comment for network or block|

View > Display with > Comments
64
1045
SIMATIC Insert > Program > S7 Program

10-14
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“ Network <No.>"

Edit > Create Network Template

“« OK”

S7 Source file folder( )

« OK”

Insert > Program Elements

“ S7 Program”

“« OK”

10.4.6

Edit >

GoTo > Previous Error/Next Error

View >Status Bar

INSERT

10.5 LAD

10-15



10.5.1

“ LAD/FBD”

10.5.2

10-16

Options > Customize

“ LAD/FBD”

“ Layout

Options > Customize “ LAD/FBD”

S7-300/400

IEC 1131-3

A4



et

0 _S)

_/(JMPN)
_I(MCR<)
RLO  BR _/(SAVE)
_/(RET)

_/(MCRA)
_/(MCRD)
_/(OPN)
_/(MCR)

_/ IMPN
| IMP

| CALL
| RET

10-17



“ ENO”

« EN”

OR

BOOL

TRUE FALSE)

(

10.5.3

« g

11.4

16.8

o=
—

- —
=

e il

R | B ]

10-18



g
S
—
—

B,
Tk

10.6 FBD
10.6.1
FBD

1. Options > Customize

2. “ LAD/FBD”

3. “ Layout ”

FBD
* LAD/FBD”
Options > Customize “ LAD/FBD”

A4

10-19



10.6.2 FBD

S7-300/400

FBD

FBD

FBD Y

« o

>= XOR

FBD

—] ==

#alarler = T branch
#oondition  —— — &
#_next_red_car #oondition
m_dur_r_car =
e
#eond 02
o —_ —| =

10-20

IEC1131-3

FBD



_R]
I/ _IP1_/

_[[IMPN]
_/[MCR<]
RLO BR _/[SAVE]
_/[RET]

[MCRA]

[MCRD]
[OPN]

[MCR>]

« EN”

_/INL/

« ENO”

( TRUE FALSE)

BOOL
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10.7 STL

10.7.1
German
English
SIMATIC
* Language
10.7.2 STL
S7-300/400 STL
STL
M001 A 1 1.0 /IComment
999
2000

10-22
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10.8

“ LAD/STL/FBD— Programming S7 Blocks” Edit > Block
Call > Update
BOOL
1 2
4
10.8.1
incremental Editor STEP 7 V5
STEP 7 V5

10-23



Edit > Block Call > Update

CPU STOP
Rewire
10.9
1.
2.
File > Save
File > Save As S7
SIMATIC
SIMATIC

SIMATIC

File > Reorganize

10-24



11

11.1

DB

View > Declaration View View > Data View

ubT
FB

FB UDT

111



11.2

11.3

11-2

Address STEP 7
Declaration
- IN
- IN
- IN_OUT
- STAT
Name
Type BOOL INT WORD ARRAY
Initial Value
CPU
Comment 80
“ Declaration "
IN_OUT “
Actual value "
Address STEP 7
Declaration
- IN
- IN
- IN_OUT
- STAT




11.4

1141

Name

Type
in/out IN_OUT “ "
Initial Value
CPU
Actual Value
F5
/ IN_OUT
Comment
UDT FB
Address STEP 7
Name
BOOL INT WORD ARRAY

Type

11-3




11.4.2

11-4

Initial Value

80
Comment
FB DB
DB
FB
Address STEP 7
Declaration - IN
- IN
- IN_OUT
- STAT
Name
Type

SFB




11.4.3

1144

Initial Value

Comment

TAB RETURN

ubT

ubDT

ubT

Address

STEP 7

Name

Type

BOOL INT WORD ARRAY

Initial Value

Comment

80

UbDT
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ubT uDT

ubDT
1. uDT
2.
3.
1.
2.
3.
ubDT
Address STEP 7
Name
Type

Initial Value

Comment

uDT

11.4.5

View > Data View
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“ ”

Actual Value

11.4.6

1. View > Data View

2. Edit>Initialize Data Block
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11.4.7

11-8

File > Save

File>Save as S7

SIMATIC

SIMATIC

File > Reorganize

DBO

SIMATIC




12

LAD/STL/FBD
PLC
“ S7_Techparam” ( )
SIMATIC
“ Parameter Assignment for Data Blocks” ( ) “ Yes”
DB
View > Data View View > Declaration View
“ S7_techparam” “ technological
parameters”
PLC > Download Parameter Setting Data PG
CPU
Debug > Monitor
“ S7_techparam”
SIMATIC Edit > Object Properties

12-1



12.1

“ Parameter Assignment for Data Blocks”
FB 58 “TCONT_CP”” FB 59 “TCONT_S”’

SIMATIC File > Open > Libraries STEP 7

“ PID Control Blocks” “ Blocks” “ S7_techparam”

FB 58 “TCONT_CP””
FB 59 “TCONT_S”’

(FB58 FB 59)

Insert > S7 Block > Data Block FB DB
SIMATIC DB “ Parameter Assignment for Data
Blocks” DB DB

“ S7_techparam”
SIMATIC Edit > Object Properties

12-2



13 STL

13.1 STL

STL

ASCII

STL
STL
STL
STL
STL

S7

131



STL

13.2

13.2.1

13.2.2

13-2

STL

STL

STL

STL

CALL STL

CALL

FC call one line
CALL FC10 paraml =10.0 param2 =I0.1
FB call oneline
CALLFB10 DB100 paral =I0.0 para2 =I0.1

FB call more than one line
CALL FB10 DB100
paral =I0.0
para2 =I0.1

ASCII
STL

STRING

STL

1

1 RETURN




STL

" VAR_INPUT" FB FC

" END_VAR"

" VAR_OUTPUT" FB FC

"

END_VAR"

/ " VAR_IN_OUT" FB FC

"

END_VAR"

" VAR’ FB

" END_VAR"

" VAR_TEMP" OB FB FC

"

END_VAR"

END-VAR

VAR-TEMP

Duration_Motorl S5TIME = S5T#1H_30M

Variable Data type Default value

“ #n

13.2.3 STL

OB1 OB1
OB1
ubT
ubT

13-3



STL

DBO DBO
13.24 STL
“ g7
{S7_idenifier = 3tring?¥
ORGANIZATION_ TITLE
“ System Attributes” File > Properties
File > Object Properties

13.25 STL

“ General Partl” “ General Part2” File > Properties

13-4



STL

SIMATIC
NAME VERSION

AUTHOR FAMILY

/
1 [KNOW_HOW_PR KNOW_HOW_PROTECT
OTECT]
2. [AUTHOR ] AUTHOR Siemens
8
3. [FAMLLY ] FAMILY  Controller
8
4. [NAME ] 8 NAME PID
5. [VERSION intl.int2] VERSION 310
15 0.0 1515
6. [CODE_VERSION1] CODE_VERSION1
7 [UNLINKED] “* UNLINKED”
DB
MC7
SFC20 BLKMOV
SFC 83 READ_DBL
DB
8. [READ_ONLY] FAMILY=Examples
DB VERSION=3.10
READ_ONLY

13-5




STL

13.2.6

OB

FB

FC

DB

ubDT

KNOW_HOW_PROTECT

AUTHOR

FAMILY

NAME

VERSION

UNLINKED

READ_ONLY

KNOW_HOW_PROTECT

STL

STL FBD

var_temp

READ_ONLY

STL

var_in var_out var_in_out

KNOW_HOW_PROTECT

“ READ_ONLY”

13-6

“ KNOW_HOW_PROTECT”

var_stat



STL

13.3 STL

STL

ubT

13.3.1 STL

- “ ORGANIZATION_BLOCK OB1”
- “ FUNCTION_BLOCK FB6”
- “ FUNCTION FC1 INT”

ARRAY
RET_VAL

“ TITLE

“ BEGIN”

“ TITLE="
“ // ”

END_ORGANIZATION_BLOCK END_FUNCTION_BLOCK

STRUCT
“ VOID”

64

64

“ NETWORK”

END_FUNCTION

13-7



STL

13.3.2 STL

DATA_BLOCK DB26
ubDT
“ TITLE ” 64

“ // ”

BEGIN
END_DATA_BLOCK

uDT
13.3.3 STL
TYPE TYPE UDT20
END_TYPE
13.4 STL
STL

]

13-8



STL

13.4.1

13.4.2

"ORGANIZATION_BLOCK" ob_no
ob_name

ob_no— Bl
ob_name—

[TITLES]

64

w g

"BEGIN"

STL

NETWORK

[TITLES]

64

[ ]

w g m

STL

"END_ORGANIZATION_BLOCK"

STL

"FUNCTION_BLOCK" fb_no
fb_name

fb_no FB6 fb_name

[TITLES]

64

w

"BEGIN"

STL

NETWORK

[TITLES]

64

[ ]

« // ”

STL

"END_FUNCTION_BLOCK

13-9




STL

13.4.3

1344

13-10

STL

“ FUNCTION" fc_no fc_type fc_no FC5
fc_name fc_type fc_name
fc_type RET_VAL
ARRAY STRUCT
VOID
RET_VAL
[TITLES] 64
[ ] R
[ ]
[ ]
/

"BEGIN" STL
NETWORK
[TITLES] 64
[ ] L
STL
“ END_FUNCTION”"

STL
"DATA BLOCK" db_no db_no DB5
db_name db_name
[TITLE=] 64
[ ] S
[ ]
[ ]

UDT FB

"BEGIN' STL

[ ]

"END_DATA_BLOCK"




STL

13.5 STL
13.5.1 STL
S7 SIMATIC
SIMATIC
1. « "
2. STL Insert > S7 Softwore > STL Source File
File New
S7
“ oK
13.5.2 S7
STEP 7 STL
S7
1. “ »
2.

Edit>Open Object

13-11



STL

13.5.3
Options > Settings “ Source Code”
1354 STL
STL OB FB FC DB
ubDT
1.
2.
3. Insert>Block Template>OB/FB/FC/DB / Instance DB/DB
Referencing UDT/UDT
1355 STL
STL
Insert > Object > File
13.5.6 STL
STL LAD FBD STL

OB FB FC FB UDT

13-12



STL

STEP 7 1

STL

3. Insert > Object > Block
4,
13.5.7
ASCII
S7 “
S7 S7
1 S7
2. Insert>External Source File
3.
STEP 7
STEP 7 AWL STL
“ File Type "
Insert > External Source File
13.5.8 STL
S7
File > Generate Source File
“ STEP7 "
« OK”
STL

13-13



STL

13.5.9
SIMATIC
Insert > External Source File
“ Open”
13.5.10
Insert > Export Source File
“ Save”
STL
“ prog.awl”
( )
“ File type” “ Export Source File”

13-14

“

prog”



STL

13.6 STL

13.6.1 STL

STL

File > Save

File > Save As

13.6.2 STL

File > Consistency Check

13.6.3 STL

File > Compile

File > Consistency Check

13-15



STL

13.6.4 STL

CPU

S7 S7

File > Compile

SIMATIC

File > Compile
S7

13-16

S7

S7



STL

13.7 STL
13.7.1 STL
/
VAR_INPUT I
inl INT /i
in3 DWORD I
in2 INT =10 I
END_VAR I
VAR_OUTPUT I
outlWORD
END_VAR I
VAR_TEMP
templ INT
END_VAR
VAR_INPUT /i
arrayl ARRAarrayl ARRAY [1..20] of INT // 1
array2 ARRAY [1..20 1..40] of DWORD i 2
END_VAR
VAR_OUT I
OUTPUT1 STRUCT /I OUTPUT1 STRUCT
varl BOOL I 1
var2 DWORD I 2
END_STRUCT I
END_VAR

13-17



STL

13.7.2 STL

ORGANIZATION_BLOCK OB1

TITLE = Example for OB1 with different block calls
I3

I

{S7_m_c = true?} I
AUTHOR Siemens
FAMILY Example
NAME Test_OB
VERSION 11
VAR_TEMP

Interim value INT I
END_VAR

BEGIN

NETWORK

TITLE = Function call transferring parameters
I 1

CALL FC1 paraml =I0.0 param2 =I0.1

NETWORK

TITLE = Function block call
I

I

CALL Traffic light control DB6 /I FB
dur_ g p = S5T#10S i
del_r p = S5T#30S

starter =TRUE

t dur_y car =T2

t_dur_g_ped =T3

t_delay_y_car =T4

t_dur_r_car =T5

t_next_red_car =T6

13-18



STL

r_car ="re_main" I
y_car ="ye_main" I
g_car ="gr_main"

r_ped ="re_int"

g_ped ="gr_int"
NETWORK

TITLE = Function block call

I

I 1

CALLFB10 DB100 paral =I0.0 para2 =I0.1
END_ORGANIZATION_BLOCK

13.7.3 STL

FUNCTION FC1 VOID
/
VAR_INPUT
paraml bool
param2 bool
END_VAR
begin

end_function

FUNCTION FC2 INT
TITLE = Increment number of items

I <1000

I 1000

/i RET_VAL ‘-1
AUTHOR Siemens

FAMILY Throughput check
NAME INCR_ITEM_NOS
VERSION 10

13-19



STL

13-20

VAR_IN_OUT
ITEM_NOS INT I
END_VAR

BEGIN

NETWORK

TITLE = Increment number of items by 1

I 1000

I 1

LITEM_NOS L 1000 I
>] JC ERR I
LO T RET_VAL

LITEM_NOS INC1 TITEM_NOS BEU
ERR L-1

T RET_VAL

END_FUNCTION

FUNCTION FC3{S7 pdiag = True} INT

TITLE = Increment number of items

I <1000

I 1000
/ RET_VAL ‘-1

/I RET_VAL

AUTHOR Siemens

FAMILY Throughput check

NAME INCR_ITEM_NOS

VERSION 1.0

VAR_IN_OUT

ITEM_NOS {S7_visible = True} INT I
/
END_VAR



STL

BEGIN

NETWORK

TITLE = Increment number of items by 1

/ 1000

I 1

LITEM_NOS L 1000 I 1
I JC ERR I

LO T RET_VAL

LITEM_NOS INC1 TITEM_NOS BEU
ERR L-1

TRET_VAL

END_FUNCTION

13.7.4 STL

FUNCTION_BLOCK FB6

TITLE = Simple traffic light switching
I

/

{S7_m_c = True?} )

AUTHOR Siemens
FAMILY Traffic light
NAME Traffic lightO1
VERSION 13
VAR_INPUT

Starter BOOL =FALSE /I

t dur_y car TIMER I
t_next_r_car TIMER i

t_dur_r_car TIMER

13-21



STL

13-22

number {S7_server = alarm_archiv> S7_a_type

DWORD
/
I

END_VAR
VAR_OUTPUT
g_car BOOL =FALSE i

END_VAR
VAR

condition BOOL =FALSE I
END_VAR

BEGIN

NETWORK

TITLE = Condition red for main street traffic
I/

I

I

A

A #starter I

A #t next_r_car I

@) #condition /

AN #t_dur_y_car /i

= #condition I
NETWORK
TITLE = Green light for main street traffic

AN #condition I

= #g_car )
NETWORK

TITLE = Duration of yellow phase for cars
Il
i
END_FUNCTION_BLOCK

= alarm_81%



STL

FUNCTION_BLOCK FB10
VAR_INPUT
paral bool
para2 bool

end_var
begin
end_function_block

data_block db10
FB10
begin
end_data_block

data_block db6
FB6

begin
end_data_block

13-23



STL

13.7.5 STL

13-24

DATA_BLOCK DB10
TITLE = DB Example 10

STRUCT
aa BOOL // Bool
bb INT /I INT
cc WORD
END_STRUCT
BEGIN I
aa =TRUE
bb =1500

END_DATA_BLOCK

DATA_BLOCK DB20
TITLE=DB UDT Example

UDT 20 I
BEGIN
start = TRUE
setp. =10

END_DATA_BLOCK

ubT

DATA_BLOCK DB30
TITLE=DB FB Example

FB30 I

BEGIN
start = TRUE
setp =10
END_DATA_BLOCK

Ik

1

INT



STL

13.7.6

STL

Type UDT20
STRUCT
Start BOOL
Setp INT
WORD
END_STRUCT
END_TYPE

/I Bool
/I INT
/[ WORD
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14

14.1

I Q M P T C DB FB FC SFB SFC

View > Cross Reference for Address

T C I Q M

S7

S7

S7

14-1




1411

14-2

S7
I Q M T
FB FC SFB SFC

/o P DB S7

Address

Block

Type W

Language/Details

Symbol Block Type
Language/Details

11.0 Motor on OB2 R STL Nw 2 Inst 33 /0

M1.2 MemoryBit FC2 R LAD Nw 33

C2 Counter2 FB2 FBD Nw?2




14.1.2

S7

“ Generating Reference Data " View > Filter

“ Program Structure "

O CALL FB10
(H | UC FB10
=1 CCFB10

=

)

2

kL

=

CALL cc uc

14-3



:_""‘: Ref - [S7 Program|1] [Program structue] - ZEndl_D5 STEP7 __LAD 1... [M[=]E3

= Reference Data  Edit View Window Help NEET
E"I &I B EH T{Et‘ﬂ}“%l |Ealst|mlule-mfi%er |EIQIEI
Startobjakt:  [0B1 [Main_Program] "’I
Block(symbel), Instance DE(symioal) Local dsfa | Language Location | Locsd data
E-[] 57 Program
O ©B1 (vain_Program) [mecimum: 26]  [26] 26
[0 FE1 (Engine), DEA (Petroly [26] LAD W 4 [0]
[ Fe1 (Engine), DBZ ([Diesel) [25] LAD e 5 [0]
[0 Fol(Fan) [25] LAD e & [0]
ﬂ FCA (Fan) [25] LAD W Foo
E DE3 (S _Data) [0 BTL [0]
< | i
Prass F1 15 gat Help. I 1T
OB OB1 S7
OB

“ Program Structure”

OB 0OB121 OB122
OB

14-4



14.1.3

S7

IIQIM

IIQIM
1IQIM
1IQIM

X
1IQIM

U|lS|mlor v wr oo~

14-5




1/QIM

I/1Q/M

£ |?|6|5|4 3|2'1|l] B W D ’
IE1 EARSES R RIS
QE4 .‘f.x X
GBS R A
MBI - - - - - -
MEB2 T
wes | 1T 11111 |
HBd - - - . v -
MBS

IBO IBO ( ) 12 345
6 “ X
1 22 3 45 W
TIC
10
0 1 2 3 4 5 6 7 8 9
T00-09 . Tl . . . T6 : .
T10-19 . . T12 . . . . T17 . T19
T20-29 . . . . T24
C00-09 . . C2 . . . . Cc7 . .
C10-19 . . . . . . . . . C19
C20-29 . . . .
C30-39 . . . . C34
1414
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Symbol Address DataType Comment

MCB1 1 103.6 BOOL Motor circuit breaker 1

MCB2 1120.5 BOOL Motor circuit breaker 2

MCB3 1121.3 BOOL Motor circuit breaker 3
14.1.5

S7

Q25 4

123.6 3

M 34.1 20
14.1.6 LAD FBD STL

“ Program Structure” (

View > Filter

“ Filter

”

language and details

cross Reference

“ Call Structure” ( )

" “ Block

14-7




STL Nw Inst /
LAD Nw
FBD Nw
Nw Inst
14.2
14.2.1
SIMATIC
1. “ Blocks !
2. Options > Reference Data > Display
1. “ Blocks”
2. Options > Reference Data
“ Customize "

14-8




14.2.2

Window > New Window

Reference Data > Open

“ View "
View > Addresses Without Symbols
View > Unused Symbols
View > Assignment
View > Program Structure
View > Cross References
14.2.3
1. SIMATIC
2. SIMATIC Options > Reference Data > Generate

Options > Reference Data > Display

> Update

View

14-9




14.2.4

SIMATIC Options > Reference Data > Generate

Edit > Go To > Instance

“ Overlapping access to memory areas

“ GoTo”

SCL

14-10



14.2.5

Q1.0 /

Network 1 ...........
AQ1.0 Il
=Q1l.1 i

Network 2

AM1.0

AM2.0

=Q1.0 Il

Network 3

I

SET

=M1.0 I

Network 4

Al 10

Al 20

=M2.0 I

Q1.0

M10—1

Q1.0 s

STL

OBl

14-11



14-12

LAD/STL/FBD

OB1 Q1.0 NWw1

Edit > Go To > Location

Q1.0
OB1 Cycle Execution

OBl Cycle Execution

“ GOTO
Net wor k 2
A M. O
A M.O
Q1.0

M1.0 M20

NW 1
NW 2

Edit> Go To > Location

Instl

“ Go to Location”

Inst 3 /= W STL
Inst 4 /A R STL

“ NW2 Inst3

LAD/STL/FBD/

“ Goto Location”

M1.0
OB1 Cycle Execution NW 3 Inst2 /= W STL
OB1 Cycle Execution NW 2 Inst1 /A R STL
“ GoTo" “ NW3 Inst2
LAD/STL/FBD M1.0
M2.0
V5 STEP7
“ o
“ Go to Location” LAD/STL/FBD
“ Go to Location”
“ e Q1.0 “
“ GOTO “
Net work 2
A M. O
A M. 0O
=Q10
4 M1.0 / M2.0
M2.0 “ Goto Location " M2.0

M1.0

“oSsm

NW2 Inst3”

NW | nst 3"



OB1 Cycle Execution NW 4 Inst 3 /=
OB1 Cycle Execution NW 2 Inst 2 /A
“ GoTo" LAD/STL/FBD “ NW4 Inst3”
Net wor k 4
Al 1.0
Al 20
= M.0
11.0 12.0
4
LAD/STL/FBD

W
R

STL
STL
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15

15.1

STEP 7 V5.0 Service Pack 3

Program > Compile All

Dependency Tree/Reference Tree /
SIMATIC Edit > Check
Block Consistency
2. Program > Compile
STEP 7
3
4 2 3

151



15.2

STEP 7
STEP 7
CALL
ubT DB
UbT FC FB OB
FB
FB2 FB1 FB2 FB1
ASCII
15.3
ASCII
“ properties”

15-2

ubT



ASCII

TEMP

FB

15.4

ASCII
ASCII

FC FB

15-3



15.5

SFB

FB/SFB

FB

15-4

FB

FB SFB

FB
FB

FB



15.6 UDT ubDT

uDT
AsCII uDT
uDT
uDT
uDT uDT uDT
uDT “ STEP7
uDT
15.7 ubDT
FC FB UDT
STL
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15.8

STEP 7 DB

STEP 7 S7-300/400 CPU FB DB
DI DB FB
DB

AR1 DB /

A\

CALLFC CALLFB CALL

DBY( DB20.DBW10)
DB (DB DI (AR1 AR2) (ACCUL ACCU2)
FB FC RLO
DB
DB20 | DB ) DBX0.2 DB 0o 2
DB DB
DB
( DB20.DBX0.2)
STEP 7 DB AR1
AR1
STL

15-6



AR1 DB
DB DB ( DB20.DBX0.2) STEP7
DB(DB20) DB DB
FC
( uDT) AR1
DB
VAR_IN_OUT FB
FB  VAR_IN_OUT (
UDT) STEP7 AR1 DB
FC  VAR_IN_OUT (
UDT) STEP7 AR1 DB
1 FB RLO
IN IN_OUT RLO
FB( ) AR2
FB AR2 FB
ANY ANY DB
DB DB
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16

16.1

Message

STEP 7

16.1.1

limit switch pressure

M3.1=

i ]

i w "

= L}

= '

<z i

T o I
EE

o EE i

2oh i

= g0 4

< dB8 1

L]

b P

o)

1

= '

1

L}

— i

| :

L]

M231 Limit switch
pressure

,H%H_HHmHH..H”..H...._
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---------- 1 r------------------------
......................... . :
'r - !
: i :
1 ] I
1 ] I
: i i "Message text f?r Limit
i St E i witch pressure
HAM3A " ' i
i Message text for ! !
| [SAK. Meesage imit switch pressure’ ' '
i block Qm it switch | : :
1 I I
1 ] I
1 I I
1 i I
1 i ]
1 i ]
1 i ]
I ' i -
: > e i o
e
D e ———————

PLC PLC
PLC

16.1.2

16-2



WinCC ProTool
ALARM_S
S7-300/400

- ALARM
-ALARM 8

- ALARM_8P

- NOTIFY

- NOTIFY_8P
-ALARM_S(Q
- AR_SEND

- ALARM_D(Q)

AS-0OS
WinCC
ProTool
ProTool

winCC
S7-400

PLC-OS

SDB

S7-300/400

- WR_USMSG

STEP 7

HMI

SFC

16-3



16.1.3 SIMATIC

_BRAISCL |

Symbaols
PDIAG

57- GRAPH |

/SDB

16.1.4

SIMATIC

PG OPIOS
“y Nince

FroToal

PG '
_ CPU Messages
13
Module
Information
37 3|Jn /

ST-400 ?Fﬁ

CPU

16-4




Messape nigniver
Message stafus
‘ Tinre sfamp

1 T T
(M09 K 11:32:00 27.03.98
Tank pressure too high; 12,7 bar

dusocioted valte

|
Mexsage text

16.1.5

SFB 33: “ALARM””

SFB 34: “ALARM_8"*

SFB 35: “ALARM_8P””

SFB 36 “NOTIFY””

SFB 18: “ALARM_S**  SFC 17: “ALARM_SQ””
SFB 37: “AR_SEND”’( )

SFB 31: “NOTIFY_8P””

SFC 107: “ALARM_DQ”’

SFC 108: “ALARM_D”’

CPU

16-5



WinCC | ProTool | CPU PLC
IS7
ALARM 1 10 S7-400
SFB33
ALARM_8 8 S7-400
SFB34
ALARM_8P 8 10 S7-400 ALARM_8
SFB35
NOTIFY 1 10 S7-400 ALARM
SFB36
NOTIFY_8P 8 10 S7-400 | As NOTIFY
SFB 31
AR_SEND 1 S7-400
SFB37
ALARM_SQ |1 1 S7-300
SFC17 / S400 SFC
ALARM_S 1 1 S7-300 | As ALARM_SQ
SFC18 / 400
ALARM_DQ | 1 1 S7-300 | As ALARM_SQ
SFC 107 / 400
ALARM_D 1 1 S7-300 | As ALARM_SQ
SFC 108 / 400
OP
16.1.6
IN
1. “ S7_server” * S7_a_type” “ S7_server”
“ S7_a_type”
2. “ S7_server”
“ alarm_archiv’ “ S7_a type”

16-6




“ S7_a_type” SFB SFC
“ alarm_s”

S7_a_type

alarm_8 ALARM_8 SFB34 8

alarm_8p ALARM_8P SFB35 8 10
notify NOTIFY SFB36 1 10
alarm ALARM SFB33 1 10
alarm_s ALARM_S SFC18 1 1
alarm_s ALARM_SQ | SFC17 1 1

ar_send AR_SEND SFB37

notify_8p NOTIFY_8P SFB31 8 10
alarm_s ALARM_DQ | SFC107 1
alarm_s ALARM_D SFC108 1

SFB FB
16.1.7
FB
FB

16-7




* Locked”

CPU
CPU (
)
16.1.8 STL
STL
pseudo-comment “ $ALARM_SERVER” “ o
(
FUNCTION_BLOCK_FB2)
pseudo-comment pesudo-comment

pseudo-comment

16-8



16.1.9

CPU CPU
HMI
CPU WinCC V6.0 ProTool V6.0
16.1.10 CPU
CPU
CPU
HMI HMI
( ) ( )
( )
16.1.11
SIMATIC “ Message number”
(Options > Customize) CPU
“ No preset”
“ Only for the CPU” “ Only for the
project”
“ Only for the project” “ Only for the CPU”
SIMATIC
File > Save As
“ With rearrangement”
« oK
“ Only to the CPU”
File > Delete

16-9



16.2

16.2.1
STEP
7 (1 2097151)
STEP 7
Edit > Special Object Properties > Message Numbers
S7
20000
16.2.2
SFB SFC
16.2.2.1
FB
PCS7
FB
FB
WinCC

16-10



FB

SIMATIC FB
“ LAD/STL/FBD”
2.
“ Declaration”
- “ IN” “ Meld01l” 01
“ DWORD”
- “ STAT” “ alarm”
“ SFB33”
3. “ CALL alarm” RETURN
SFB33
4, 2 “ Mess01” “ EV_ID"
“ Name”
S7_server S7_a_type (
SFC “IN” Edit > Object
Properties “ Attributes” )
5. 2 4
6. File>Save
7. “ LAD/STL/FBD”
SIMATIC Edit > Special Object Properties > Message
STEP 7 PCS 7
PCS7
1. “ Attributes” “ Text”
“ ALARM_8"

16-11



2. “ New Device” “ Add Display Device”

« oK
1.
SIMATIC
“ OBl” OB “ CALL” FB
FB RETURN

“ CALL FB1 DB1" DB1

“ Yes”
OB FB
« MessO1” “ q
2. File>Save OB “ LAD/STL/FBD”
1. SIMATIC “ DB1”
Edit>Special Object Properties>Message
“ Message Configuration”
2.
« oK
WinCC PLC-OS ProTool

16-12



16.2.2.2

16.2.2.3

PCS 7

SIMATIC

> Message

1.

“ Text” “ Attributes”

“ New Device”

“ Texts” “ Attributes”

PCS7

SIMATIC

Object Properties

2.

* S§7_alarm_ui”
LAD/STL/FBDP

Edit > Special Object Properties

“ ProTool"” (Opx) “ WinCC”

winCC STEP 7 PCS7
FB DB Edit >
1 PCS7 “ 0" PCS7

FB DB

16-13



FB

* S7_alarm” “ alarm_16" EDC
DB FB SIMATIC
Manager
3 “ OK”
4. Edit>Special Object Properties>Message

“ PCS7 Message Configuration”

1. SIMATIC FB PCS7
FB
2. “ Origin” “ OSarea” *“ BatchID”
3.
4. “ Locked”
1. SIMATIC PCS7
2.
16.2.3
16.2.3.1
SCAN
Q M
10
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16.2.4

CPU

SDB

—| |+ ¢ g

SIMATIC
S7/M7

SFC52

SFC52 WR_US
ID

MSG

16-15



| SINATIC s7

v

v

| SFC 52 CPU

v

| “ CPU messages”

16.3 CPU
16.3.1 CPU
CPU CPU
WinCC V6.0
ProTool V6.0

16-16



16.3.2

16.3.2.1 CPU
FB
FB
FB
| FB |
| FB DB |
| WinCC i
IN” “ Meldo1” ( 01)
( “ DWORD” )
“ STAT” “ alarm”
“ SFB33”
“ CALL alarm”
2 “ Mess01” ‘ EV_ID”
“ Name”
( S7_server S7_a_type) (
SFC “IN” Edit > Object
Properties “ Attributes” )
FB SFB
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16-18

FB

2 4
File > Save
“ LAD/STL/FBD”
SIMATIC Edit > Special Object Properties >
Message
STEP 7 PCS 7 PCS7
“ Message Configuration” “ More” “ Default Texts”
( “ ALARM_8" )
SIMATIC
“ OoB1” OB1 (“ CALL" ) FB
FB
“ CALLFB1 DB1" DB1
“ Yes”
DB OB FB ( “ Mess01” )
)
File > Save OB “ LAD/STL/FBD”
SIMATIC DB( “ DB1" ) Edit > Special

Object Properties > Message



“ Message Configuration” DB

WinCC ( AS-0OS ) ProTool

16.3.2.2
Edit > Special Object Properties > Message
“ Default Texts” “ Additional Texts” “ More”
“ Default Texts” “ Additional Texts”
16.3.2.3 CPU PCS7
WinCC (V6.0) STEP 7
PCS 7
PCS7
SIMATIC FB DB Edit > Object
Properties
“ S7_alarm_ui” “ 1" PCS7
) LAD/STL/FBD DB FB

16-19



« OK”

Edit > Special Object Properties > Message

“ PCS7 "
SIMATIC FB PCS7
“ More” “ Message text block” “ Origin” “ OSarea” *“ BatchID”
“ Locked”
SIMATIC PCS7
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16.3.3

16.3.3.1 CPU
U}
()] (M) 10
CPU
| 7 |
v
| |
| |
| (SDB) |
16.3.4
SFC52(WR_USMSG A B)
SFC52 ID
SIMATIC
S7IM7
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SIMATIC

S7

v

v

SFC52 CPU

v

16.4 |

“ CPU messages”

16.4.1

@< >[< >< >@
Y

w

X

|

D

B

c

R

PLC

16-22
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%[ilX

%l[ilu

%[ild

%l[ilb

%[i]L.ylf

( )
[]dddd.dddd
dddd

%[ils

(ANSI )

%t#<

@1%6d@
@2R%6f@

@2R%2f@
)

ProTool

S7-PDIAG

16.4.2

SIMATIC

54"

“ 54"

CPU

“ 54" ( )

“ 54" (

“ Iu

“ Xn

Options > Text Libraries > System Text

Libraries Options > Text Libraries > User-Specific Text Libraries

CPU
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@[Index]%t#{Textbib]@

[Index]=1W 1W WORD

Pressure rose @2W%t#Textbib1@

Textbibl

1734 Zu hoch Too high

1734 Pressure rose too high

16.4.3
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16.5

STEP 7
SIMATIC Options> Language for Display
Devices Windows
16.5.1
S7
Options > Language for Display
Devices...
STEP 7 STEP 7
Csv
ASCII Microsoft Excel
STEP 7
SIMATIC Options > Language for Display Devices...

16-25



v

Options > Manage Multilingual
Texts > Export

v

Options > Manage Multilingual
Texts > Imnaort

16.6

16.6.1

CPU

16.6.2

“ Report System Errors”
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16.6.3

CPU
STEP7 STEP7
CPU
SIMATIC Manager Options > Language
for Display Devices...
( Options > Manage Multilingual Texts > Export)
*.csv EXCEL
*.cvs EXCEL File > Open
csv
ausgefallen Failure
gostort Disruption
Parametrierfehler Faulty parameter assignment
SIMATIC Manager SIMATIC Options > Language for Display
Devices...
CPU CPU

v

Options > Manage Multilingual texts > Imp

7
:

Options > Translate Texts > System Text
Library
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16.7

16.7.1

AS-OS Engineering WinCC

AS-OS Setup

SIMATIC 0os
Options > AS-OS Connection Data >
Transfer
16.8 CTPU
“ CPU Message CPU " ( PLC > CPU Messages)

ALARM_S (SFC 18 SFC 108
SFC 17 SFC 107

Edit > Message > User-Defined Diagnostics CPU
Messages
CPU Messages

“ CPU Messages” CPU

16-28



“ Bring to the Foreground " CPU

“ Leave in the Background " CPU

“ Ignore Message” CPU

“ CPU Messages” “ Archive” “ Interrupt”
View > Display Info Text

“ Archive”
Options > Settings
“ Settings-CPU Messages” (40 2000 CPU )
(ALARM_SQ ALARM_DQ) Edit >
Acknowledge CPU Message
“ Interrupt”
“ Interrupt” ALARM_S
View > Multiline Messages
ALARM_S

ALARM_S “A

Ao CPL Messages - |5
i

Bl fdt FLC lew Opbions telp

w[E [Fol= & kel

w
Az

| Detetime I |Meszape tex | St

AlarrntastiEIMATIC 417-4CPU 4174




CPU

SIMATIC S7 Program
PLC > CPU Messages

v

16.8.1 CPU

CPU
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1. SIMATIC CPU

S7 PLC > CPU Messages CPU
“ CPU Messages” CPU
2. 1. CPU
3.
A ALARM_SQ SFC 17 ALARM_S SFC 18 S7 PDIAG
S7-GRAPH
W
4.
SIMATIC PLC > CPU Messages CPU *“ Customize”
“ CPU Messages”
16.8.2 CPU

CPU “ View > Ignore Message”
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16.9 ‘ )

S7 DP
0B82
S7 OB 0
SFC51 1 SFC13 DP
0 1
“ Report System Error " STEP 7
STEP7 CPU
HMI
“ Supported Components " “ Functional Scope "
HMI
CPLJ
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HMI

16.9.1

S7 300

S7-300

ALARM_S/SQ

S7 400

DP

WinAC

“ Report System Error

“ Report System Error

DP

CP 342-5 DP

Report System Error

Report System Error

CPU Messages

PROFIBUS-DP

CPU

ID(

e

( ET
200 B)

Header ID 2

0x01

0x10

0x00
Type 0x82

0x00 + 1
Byte Diagnostic Info

ET 200S

4

ET 200M

ET 200X

ET 200X
DESINA

ET 200L

ET 200B

ET 200B

ET 200C

ET 200U

ET 200iS

DP AS-iLink

DS0/DS1 J)

Header ID 2

0x00

Type 0x01

0x00

ET 200S

ET 200M

ET 200X

ET 200X DESINA

ET 200L
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DS0/DS1 ]
ET 200B
ET 200B
ET 200C
ET 200C
ET 200iS
DP AS-iLink “ "
1 DSO 4 OB82
DS1 SFC 51 S7 HW
2
Norm SFC 13
STEP 7 “ Hex display” “ DP Slave Diagnostics”
“ HWConfig”
GSD
16.9.2
HW Config CPU Options > Report
System Error
FB DB
“ Properties " Save Compile
Save Compile
1. SIMATIC
2. Edit Object Properties
“ Settings”
PLC > Properties HW Config “ Settings”
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16.9.3

16.9.4

FB

DB

Report System Error

OB S7

CPU

“ Report System Errors”

OB

FB

FB
FB

OB

“ Generate error OBs

FB49
DB DB49
FB

“ Report System Error”

OB81

0oB82 OB

OB83 /

0B84 CPU OB
CPU STOP

Report System Error

OB
CPU

FB DB
“ Generate”

oB *

OB
FB
DP
FB

MPI MPI

“ STOP”

OB

FB

16-35



0B85

CPU STOP OB83 FB Report
System Error CPU STOP OB83 0B85
CPU STOP
OB86 DP I} FB
OB
OB
OB OB FB
(e}
I} FB SFC13 DP
FB OB1 OB OB
“ Error While Updating Process Image ”
Report System Error OB85 CPU STOP
CPU OB85
- OB" That Is Not Loaded Error Event OB !
- “ Error When Calling or Accessing an OB That Is Not Loaded
OB "
Report System Error OB85 CPU STOP
OB Report System Error FB FB CPU
STOP OB84 0B85 0B85 OB83 FB
16.9.5 FB DB
FB OB S7
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FB

RSE Report System Error DB
Know-how DB
“ Report System Error” DB
FB know-how FB
FB * User

Block”

EV_C BOOL Il TRUE FALSE

EV_ID DWORD i

I0_Flag BYTE Il B#16#54 B#16#55

logAdr WORD )

TextListiD WORD Il ID =1

ErrorNo WORD i

Channel_Error BOOL i TRUE

ChannelNo WORD I

ErrClass WORD i

HerrClass WORD /I'H

FB SFM
OB OB

1 86 OB 72 B#16#1 B#16#56
162 163 OB 70 B#16#A2 B#16#A3
193 194 OB 72 B#16#C1 B#16#C2
224 OB 73 B#16#E0
289 307 OB 81 B#16#21 B#16#33
513 540 OB 82
865 900 OB 83 B#16#61 B#16#84
1729 1763 OB 86 B#16#C1 B#16#C8
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16-38

12288

12288 = W#16#3000 ->

0x00
32774 = W#16#8006 ->

0x06

16

0x30 —0x10 =
0
0x80 —0x10 =
6

0x20 (CP

0X70 (

)



17

17.1

winCC STEP 7
0s
STEP 7 AS-OS Engineering
“ Process Control Syetem PCS 7" STEP 7
WinCC winCC
STEP 7
/
I/O
CFC CFC
/
1.
CFC
2. S7_m_c
“ Operator Interface ! Edit > Special Object
Properties > Operator Interface WinCC
3. PLC-OS Engineering STEP 7
winCC

17-1



WinCC
CFC S7

S7 S7

s7 CFC
(%1 [-10/10*] [+]

17.2 STL LAD FBD

STEP 7

O C M
STEP 7 S7
S7_m_c
v
WinCC FB

17-2

S7

(][]



17.3

17.4

I/o
SIMATIC
S7
* Operator Control and Monitoring
winCC

CFC
CFC

STEP 7 s7 CFC

17-3



S7_m_c
“ Operator Control and Monitoring” “ Operator Control and Monitoring”
Edit > Special Object Properties
> Operator Control and Monitoring

17.5

AS-OS Engineering
WinCC

WinCC

AS-OS Engineering

winCC

| SIMATIC |

17-4



18 CPU

18.1
S7 / S7
CPU
CPU
MPI “ Accessible Nodes
18.1.1 “ Accessible Nodes”
PLC > Display Accessible Nodes “ Accessible Nodes”
“ Accessible Nodes”
STEP 7
18.1.2
/PC
SIMATIC View > Online
/PC
S7 M7

18-1



CPU

SIMATIC
* PLC”
MPI
S7 M7
S7/IM7 MPI
S7
CPU
CPU CPU
18.1.3 PLC
PG/PC
* PG/PC" * SIMATICPC " “ Assign PG/PC”
PLC PG/IPC PC

PG/PC PC

PG/PC

18-2



CPU

PG/PC PG/PC

PG/PC PG/PC

PG/PC

[ Papce)

PC User A PG User B
2 Projact A

1. PG/PC A

2 A

PG PLC “ PG/IPC" * SIMATIC

pPC ” PG
PG SIMATIC PG
18.1.4
CPU

18-3



CPU

“ Enter Password”

PLC>Access Rights> Setup “ Enter Password”
SIMATIC Manager PLC > Access Rights > Cancel
CPU
/ “ Protection”
S7-400
CPU 318-2
/PC
“ Protection” CPU
/

18.1.5

“ Accessible Nodes "

“ Accessible Nodes”

F5

18-4



CPU

18.2
CPU “ RUN”"
1. S7/M7 PLC > Display Accessible
Nodes “ Accessible Nodes” “ MPI= "
2. PLC > Diagnostics/Settings > Operating Mode
“ Undefined”
CPU
18.3
18.3.1 CPU
STEP 7 V5.1 SP2 CPU ( V3 )
TOD TOD

TOD
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CPU

TOD TOD
/ TOD
TOD
STEP7( )
PLC > Diagnostics/Setting > Adjust TOD( )
“ ” “ Time System” ( )

SFC 100 “*SET CLKS™{ )

SFC 51 “RDSYSST””with SZL 132, Index 8( )
OB
TOD
“ " TOD OB 80
TOD
TOD CPU( CPU “ Diagnostics/Clock” )
TOD
18.3.2
1. S7IM7 PLC>Display Accessible Nodes
“ Accessible Nodes” “ MPI= 7
2. PLC > Diagnostics/Setting > Set Date and Time
S7/M7 “ Accessible Nodes”
“ MPI=.."
3.
4, “ Date” “ Time"
/PC
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CPU

“ 00 00 00" “ 00.00.00”
18.4
18.4.1
STEP 7 V5.1 SP3
CPU CP IM
(*.UPD)
PG/PC
IM 151 PROFIBUS DP DP
ET 200S
PLC > Update firmware DP “ !
p " “« Browse”
“ RUN” STEP 7
CPU
STEP 7 ( CPU )
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CPU
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19

19.1 PG/PC
1911
CPU
CPU STOP RUN-P
RUN-P CPU
CPU STOP
CPU STOP
CPU SIMATIC
CPU CPU
STOP
* RUN” “ STOP”
CPU
CPU
« RUN"
“ STOP” “ STARTUP”
OB100 CPU “ RUN”
CPU
STOP

19-1



19.1.2

CPU
SIMATIC
S7/M7
SIMATIC PLC > Compile And Download Objects
CPU “ Only Compile” ( )
CPU “ No download on compilation error” (
)
3
“ START”
19.1.3
File > Save PLC > Download

File > Save As

CPU

19-2



PLC > Download

CPU —
CPU
19.1.4 CPU
OB
FC DB
“ System Data”
SIMATIC
CPU
EPROM RAM
CPU » RAM >
CPU

RAM ROM EPROM

OB
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EEPROM RAM CPU
312IFM CPU 314IFM

S7-400 RAM EEPROM
CPU
RAM
/
CPU RAM
SIMATIC
PLC > Download
PLC > Download
View > Online PLC >
Display Accessible Nodes
CPU RAM
19.1.5
CPU RAM EEPROM
CPU
PG PLC
RAM PG-PLC
PG-PLC
PG-PLC
57300 PG-PLC
EPROM
EPROM EPROM
EPROM PLC
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RAM

RAM RAM
EPROM
EPROM CPU
CPU
CPU CPU
RAM EPROM
CPU RAM
EPROM
CPU312 RAM EPROM EPROM
CPU RAM
EPROM CPU RAM
19.1.6
S7 CPU RAM
S7
EPROM
RAM
RAM CPU o
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19.1.7 EPROM

S7 EPROM ERPOM M7
EPROM PG720 PG740
PG760 STEP 7 EPROM
PC EPROM EPROM
Start>Simatic>STEP 7>Memory Card Parameter
Assignment “ Memory Card Parameter
Assignment "
1.
2. “ Memory Card ”
- “ Memory Card” View > Toolbar

- File>S7 Memery Card>Open

3.
- Accessible Nodes "
4. “ Blocks” “ S7 Memory Card”
5.
2
19.2 PG/PC
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S7-300
S7-400 CPU
110

/O S7-300

STEP 7

Options>Specify Module “
STEP 7
STEP 7

GD

CPU

VAT
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19.2.1

PLC > Upload Station

STEP 7

S7-300
DP

S7-400

/O S7-300

GD

19.2.2 S7 CPU

SIMATIC CPU

CPU
CPU

19-8

HWConfig

Options>Customize

“ SIMATIC 300-Station 1 "~

I/0

S7

1’0



CPU

19.2.3 PG/PC

CPU
CPU
CPU RAM
S7
CPU
S7
CPU
1.
2.
CPU
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19.3

19.3.1 / CPU
S7 CPU
CPU
CPU STOP STOP
RUN-P PLC > Diagnostics/Settings > Operating Mode
STOP
S7 CPU
S7 CPU
CPU
MPI SDB
CPU
EPROM EPPOM CPU
EPROM RAM
MPI
M7 CPU/FM
M7CPU/FM
MPI SDB
CPU/FM CPU STOP RUN
SDB SDB M7CPU FM
MRES M7
CPU/FM RMOS32 SIMATIC
M7CPU FM
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19.3.2 S7

CPU CPU CPU
EPROM  RAM CPU
RAM
CPU EPROM RAM RAM
EPROM
RAM RAM
EPROM RAM EPROM
CPU312 RAM
EPROM
19.4 RAM
1941 RAM
= | P P
L | | I [ [ [ | |
L]
L]
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STOP

* STOP” RUN-P
RUN
!
19.4.2 S7 CPU
( PLC > Diagnostics/Setting >
Module Information “ Memory” )
“ Accessible Nodes” S7

PLC > Diagnostics/Setting > Module Information

“ Memory” CPU
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20

20.1

IPC

CPU

CPU

CPU

110

CPU

110

20-1



20.2

Monitor Modify

1.

2.

3. PLC > Connect to CPU

4. Variable > Trigger

5. Variable > Monitor Variable > Modify

6. Table > Save Table >Save As

20.3.1
VAT
SIMATIC
“ Blocks” Insert > S7 Block > Variable Table
“ Symbolic Name "
accessible nodes S7 M7
PLC > Monitor/Modify Variables
“ Monitor/Modify Variables / "
Table > New S7 M7

Table > Open

20-2



20.3.2 /

S7/IM7
S7/IM7
20.3.3
1. Table > Save
2.
“ Trigger”
20.4
204.1
1.0 5
11.0
MW5
QBO

“ ProgramTest_1"

“ Address”

20-3



Address Symbol
Monitor Format Monitor Value Modify Value

A FE1 o patnal ergina on
R
11 PEor
12 PE e
&1
-
{081 cad FE1 for diased sngine an
i 9% Foeor
5 pEar

“ Motor.off” “ Motor+Off”
“ Motor-off”

Options > Symbol Table

F1
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“ Brief Information When Using the

Keyboard” (
Option>Customize>General
255
1024
20.4.2
“ K Variable > Modify Value as
Comment “r “nT
“ " Variable >
Modify Value as Comment “ "
20.4.3
W#16#3999 BCD
T1 SIMATIC_TIME 137 S5TIME#130MS
MW4 | SIMATIC_TIME 137 S5TIME#890MS BCD
MW4 | HEX 137 | W#16#0089 BCD
MW6 | HEX 157 W#16#009D BCD
SIMATIC_TIME
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137 130ms 7ms

WORD W1 BCD
BCD WORD
SIMATIC-TIME HEX
“ view”
SIMATIC-TIME BCD
SIMATIC_TIME BCD 16

[00xx|hhhh|ttttjuuuu]

15 14
13 12

00=>
01=>
10=>
11=>
11 8
7 4
30

20.4.4

XX 0 11
10
100

10
hhhh
tttt

uuuu

C#999

W#16#0999 BCD

20-6

C1 COUNTER 137 C#137
MW4 COUNTER 137 C#89 BCD
MW4 HEX 137 W#16#0089 BCD
MW&6 HEX 157 W#16#009D BCD
COUNTER
C# BCD




137 C#137
WORD W1 BCD
BCD WORD
COUNTER HEX
view
“ o
Edit > Line
without effect by
Input | Output | Bit memory BOOL 110 |Q17| M101
Input | Output | Bit memory BYTE IB1 | QB 10| MB 100
Input | Output | Bit memory WORD W1l |QW 10| MW 100
Input | Output | Bit memory DWORD ID1 | QD 10| MD 100
I/O  Input | Output BYTE PIBO | PQB 1
I/O  Input | Output WORD PIWO |PQW1
/O Input| Output DWORD PIDO |PQD 1
Timers TIMER T1
Counters COUNTER C1l
Data block BOOL DB1.DBX 1.0
Data block BYTE DB1.DBB 1
Data block WORD DB1.DBW 1
Data block DWORD DB1.DBD 1
« DBO.."
S7-300 l[e]
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S7-400

(0]

20.4.6.2
Insert > Range of Variables
Variables "

From address M 3.0

Number 10

Display format BIN
M 3.0 BIN
M 3.1 BIN
M 3.2 BIN
M 3.3 BIN
M 3.4 BIN
M 3.5 BIN
M 3.6 BIN
M 3.7 BIN
M 4.0 BIN
M 4.1 BIN

20.4.6.3
/

11.0 true
M1.7 false
Q10.7 0
DB1.DBX1.1 1
111 2#0
M1.6 2#1

20-8

“ Insert Range of



B1 2#00110011
MB 12 B#16#1F
MB 14 1F
QB 10 a”
DB1.DBB 1 10
PQB 2 -12
/
IW 1 2#0011001100110011
MW 12 w#16#ABCD
MW 14 ABCD
QW 10 B#(12,34)
DB1.DBW 1 ab”
PQW 2 -12345
MW3 12345
MW5 s5t#12s340ms
Mw7 0.3s or 0,3s
MW9 c#123
MW11 d#1990-12-31
/

ID1 2#00110011001100110011001100110011
MD 0 23e4
MD 4 2
QD 10 dw#16#abcdefl0
QD 12 ABCDEF10
DB1.DBD 1 b#(12,34,56,78)
PQD 2 ‘abcd ”
MD 8 1#-12
MD 12 [#12
MD 16 -123456789
MD 20 123456789
MD 24 t#12s345ms
MD 28 tod#1:2:34.567
MD 32 p#e0.0

>>Timer”” /

20-9



T1 0
T12 20
T14 12345
T16 s5t#12s340ms
T18 3 1s300ms
T20 3s 1s300ms
T1
ATl
5t sbtime
“ Counter”

Cc1 0
c14 20
C 16 c#123

Cl

ACl
20.5 CPU
VAT CPU
CPU
“ ONLINE "
“ STOP” “ DISCONNECTED” “ CONNECTED”
CPU
CPU
CPU PLC > Connect To >
CPU
CPU

PLC > Disconnect

20-10
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CPU

20.6

20.6.1

ESC “ ”

20.6.2

Table > New

Variable > Monitor

Variable > Monitor

“ Every Cycle

Variable > Update Monitor Values

ESC

Variable > Trigger

RUN STOP

*7

“ Start of cycle

0-11



“ Status Value” “ End
of cycle”

Variable > Update Monitor Values

20-12



20.7

20.7.1

Variable > Modify

Cycle 8 Variable > Monitor
Variable > Activate Modify Values
PQ
Edit > Undo
ESC « "
* Modifying " ESC
20.7.2

Variable > Trigger

* Every

20-13



*7 “ Start of cycle

“ Transition
OB1 I from RUN to STOP
- C —— "
% “ Start of cycle "
“ Start of cycle” OB1
“ End of cycle” OB1
“ Status Value” “ End

of cycle”

“ Once”

“ Every cycle”

20-14



Variable > Activate Modify Values

“ ”

20.8

20.8.1

Caution

Variable > Stop Forcing

20-15



Edit > Undo

CPU

Variable > Enable Peripheral Output

20.8.2

CPU
CPU S7-400 CPU

ForceValues ”

“ ”

Variable > Display Force Values

CPU “ "

Y2 Force Values : MPI = 3 (direct) ONLINE o] x|
2 | Address | Symbol | Display Format | Force Value

1 = B HEX B# 6#10

2 w=la o4 BOOL true

3 Fla 12 BOOL true

1

CPU

20-16



CPU

Variable > Force values

CPU

CPU

Edit>Undo

Table > Save As

Variable > Force

Variable > Display Force Values
> Delete Force CPU

Table

“ Symbol
Option > Symlol Table

CPU

Variable

Insert > Variable

20-17



20.8.3

/ S7-400 S7-300
(M) Yes - Yes
(T © - Yes
(DB) - Yes
(PIB PIW PID) Yes -
(PQB PQW PQD) Yes - Yes
(I Q) Yes Yes Yes
Yes
/ Yes Yes
Yes Yes
Yes Yes
CPU Yes Yes
W1 /
W1 /

20-18




21

21.1

RLO
“ Customize” “ LAD/FBD”
“ LAD/STL/FBD Programming Blocks” Options >
Customize

/N

CPU
CPU

OBl

| [ [ [

21-1



Operation
21.2
LAD FBD
“ LAD/FBD"
“ oqn
“ o
ENO
Q
BR
ENO

21-2

Options Customize

ENO

CALL

« qn

w qn

Debug



21.3

Status Word -

NOT

I

RLZ

L

OR

lQEIJ'

N

o o
E N N«
Acoul A0S Atoid 'T_
. L ARz [Bs000000
ShdDB InDE S ——
Debug  Operation
View > STL

NOT
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”

“ Debug
View Breakpoint Bar

Danger
HOLD
21.4 HOLD
HOLD
HOLD LED
LED RUN
LED STOP
HOLD
HOLD S7

HOLD “ ?

21-4



HOLD

HOLD

CPU

/

21.5
5 STEP 7
“ data view
“ Actual Value
DB

DATE_AND_TIME STRING

STOP
STOP

“ Actual Value

in/out/inout/stat

“ Actual Value

ARRAY STRUCT UDT FB SFB

INOUT

21-5



21.6

21.7

21-6

STL FBD LAD

Options > Customize

“ Customize” STL LAD/FBD
2
RLO 1
1
1/2
Accu2 2
DB 1/2 1 / 2
()
( Debug > Call Environment)

Debug > Operation




CPU

HOLD

CPU
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22

22.1 S7-PLCSIM
PLC Simulation PLC PG740
STEP 7
S7 CPU S7 CPU S7-300 S7-400
CPU
CPU STEP 7

22-1
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23

23.1

CPU
“ Diagnose Hardware
" “ Module Information
SIMATIC Manager QMLINE
T'F_Diﬁ‘d- 1 =7 Program
Station

L =

Call the function
"Diagnosa Hardware"

4

Diagnostics Cluick View

| Diagnostic View

symibal of

CPU
e al cPU

+ Failed Modules

R R ()

ays

1 FS 307 54

Module Information

3 B AL300

<::| 2 wll cPu3ia
=

View Online

CPU

F1

23-1



23.2

PLC > Diagnostics/Settings > Module Information CPU
PLC > Diagnostics/Settings > Diagnose Hardware CPU *“ quick
view” "
Option Customize *“ View”
“ Module Information "
“ Open Station Online”
( FM/CPU)
I/0 LED

CpPU

23-2



( CPU)

STARTUP

STOP

STOP CPU

RUN

HOLD

RUN

F5

View Update

23.3

23.3.1

* Diagnosing Hardware

“ Diagnos Hardware”

23-3




SIMATIC PLC > Diagnostics/Settings > Diagnose Hardware

S7/M7
“ Accessible Nodes " “ MPI= "
CPU
23.3.2
CPU
CPU
CPU I/O

DP

“ Module Information
CPU

“ Open Station Online
“ CPU/Faulty
Modules CPU/ ”
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23.4

234.1

“ Modufe Information”
DP

Mo extemnal awdiary voltage

Station Open Online

“ Module Information”

“ Accessible Nodes” MPI  PROFIBUS
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SIMATIC

IMATIC View Online

“ Hardware”

PLC > Diagnostics/Settings > Module

Information
SIMATIC
IMATIC
“ Hardware”
Station Open Online
CPU
“ GoTo”
SIMATIC “ Accessible Nodes”
PLC Display Accessible Nodes  SIMATIC “ Accessible
Nodes”

“ Accessible Node”

PLC > Diagnostics/Settings > Diagnose Hardware

“ Accessible Nodes”

23-6



23.4.2

CPU

23.5

235.1

“ Module Information "

SIMATIC “ wow "
SIMATIC “ Accessible Nodes ”
SIMATIC Manager Madule Infarmation
Project [ =7 program -
Station b d .
I—" CPU "\
i
Call from the SIMATIC Managear } Diagnastic view of HWCaonfig
]
Accessible Nodes ;'I R R )
& / [
“T;f: ki / 1 Il e 507 e
2 ol cruau
3 o Al-300

Call froem "Accessible Nodes” Call from the diagnostic view

—— "Module Information”
_________ -= "Niagnasing Hardwara"
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23.5.2

“ Module Information”

DP DP EN50170 DP
CcPU
CPU M7 PU/
CPU M7
CPU/FM cPU
(
Performance OB SFB SFC CcPU
Data
)
CPU M7FM

STOP

HOLD
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CPU
OK

“ Accessible Nodes” CPU CPU

“ Module Information

“ Module Information”
“ Updete "

23.5.3

“ Accessible Nodes

CP342-5

23-9



SZL

CPU # CPU
FM351 FM354
CPU
DP

M7 FM
DP -
H ! .
1 H CPU

CPU OK
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23.5.4 Y-Link PA DP
STEP 7 V5.1 SP3 DP/PA (IM 157) DP PA
PROFIBUS-PA DP/PA IM 157
IM 157 PROFIBUS- DP(“*Y-link™)
PROFIBUS
PG
PROFIBUS S7-400
PROFIBUS-PA DP/PA IM 157
PROFIBUS DP
DP/PA Link
PG {IM 157+DP/PA connectar)
|
PROFIBUS PA PA field
device
IM 157 Y-link
| | PROFIBUS DP (redundant)
DP/PA Link
PG

{IM 157 "Y-Link")

PROFIBUS DP (not redundant)

23-11



23.6

23.6.1

23-12

PG

CP 443-50X02, as of W3.0
“Data-record” gateway option enabled

P w N PR

| | . =
CPU 4431 443-5
Ind. Ethernet PROFIBUS DP
DPIPA Link
(IM 157+DP/PA connector)
PG I
1
|
FROFIBUS-PA PA- field
device
CPU « »

“ Diagnostic Buffer

CPU

PLC > Diagnostics/Settings > Module Information

“ STOP because programming error OB not loaded” CPU
OB
“ Open Block”
“ Stacks "



23.6.2

CPU “ | Stack "
‘L Stacks " * Nesting Stack
CPU

“ | stack

B “ L Stack

“ Nesting Stack

A( AN( O( ON( X( XN(

23-13



23.7

“ Scan Cycle Time

CPU/FM
CPU OB 0OB90

CPU/FM “ Cycle/Clock Memory

23.8

23.8.1

SIMATIC S7
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SFC 51 RDSYSST

STEP 7

CPU
STEP 7
CPU
23.8.2 SSL
SsL
CPU
CPU
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STEP 7 CPU

SFC51 RDSYSST

CPU
CPU CPU CPU
OB DB SDB FC FB
/ OB
/
OB
CPU
CPU
OB CPU OB
OB
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CPU SM CP FM
/ 4
23.8.3
SFC 52 WRUSMSG SIMATIC S7
PG OP TD
1 F 8 B
9
A B AOO0O0 AOFF B0O00 BOFF
SFC 52 WRUSMSG
SEND=1 SFC 52
CPU
1 BOOL 0
SFB33 ALARM

23-17




23.8.4

CPU
FM354
CPU
RUN STOP
/
SFC52
SIMATIC
S7 CPU SM CP
FM
LED
S7 S7-300
CPU
OB
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23.9

CPU
CPU OB

OB

110

OB 70

CPU

OB 72

OB 80

OB 81

OB 82

OB 83

CPU

OB 84

OB 85

110

OB 86

OB 87

OB 121

110

OB 122

OB CPU STOP

OB

CPU

“ Performance Data "

“ Block

OB

OB
OB12xSWFLT

OB

OB

OB

CPU

OB

OBS8XFLTID
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“ SFC51 RDSYSST ’
SFB SFC
23.9.1 RET_VAL
RET_VAL CPU SFC
INT “ 0
“ 0 “ 1
. “ o
CPU  SFC
"o P
e _——
SFC SFC RET_VAL
SFC
SFC
SFC RET_VAL SFCB4TIMETCK RET_VAL
SFB/SFC SFB/SFC
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23.9.2 OB
CPU
I/1O
CPU STOP OB
CPU
OB OB
CPU OB
OB CPU OB
OB CPU “ STOP"
OB 81
OB
MC7
S7-300
S7-400 M7-400 CPU
OB
oB
IIo ( HCPU ) OB 70 25
CPU ( HCPU ) OB 72 28
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0OB81

23-22

OB

OB 80

26

OB 81

28

OB

OB 82

OB 83

CPU

OB 84

OB 85

OB 86

OB 87

OB 121

OB

11O

OB 122

OB

CPU

oB81

CPU

OB 81

0OB81

1 S7-300

21

23
31

33

24V

24V

cpu !
cpu !
CPU

OB81




0OB81

OB81
“ Battery error BOOL ” Q4.0
TEMP OB81EVCLASS BYTE / 39xx
TEMP OBS81FLTID BYTE
b#16#21 =
CPU !
b#16#22 =
CPU
b#16#23 =
CPU 24V .
the CPU*
b#16#31 =
1
b#16#32 =
1
b#16#33 =
24V !
TEMP OBB81PRIORITY BYTE =26/28
TEMP OB810BNUMBR BYTE 81 = 0OB81
TEMP OB81RESERVED1 BYTE
TEMP OB81RESERVED2 BYTE
TEMP OB81MDLADDR INT
TEMP OB81RESERVED3 BYTE
B#16#31 B#16#32 B#16#33
TEMP OB81RESERVED4 BYTE
TEMP OB81RESERVED5 BYTE
TEMP OB81RESERVED6 BYTE
TEMP OBB81DATETIME DATEAND OB
TIME
1 = S7-300
OoB81
STL 0oB81
oB81 OB81 FLTID “ " B#16#3921
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“

battery exhausted Berr
batteryerror

“

battery exhausted

‘* Berr”
“ batteryerror”
AWL
L B#16#21 /i
/I B#16#21
L #0OB81_FLT_ID /I OB81
== /
I Berr
JC Berr
L B#16#21 I “ "
/I b#16#22
== /I OB81
JC BF I Berr
BEU /i
Berr L B#16#39 I ID
L #0B81_EV_CLASS // OB81
== /
S batteryerror I “ battery error”
/
L B#16#38 I ID OB81
== /
R batteryerror i “ battery error”
OB SFB SFC ID
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23.9.3

STEP 7
SFC44 RPLVAL OB
OB
SFC44RPLVAL
OB122
DBt
L PIBD
TIBO f_'_‘\
e SFC44
RPL_WVAL
0001 0010
Start_Sw 10.0
Stop Sw 101
Stand_Ewal 10.3
Full_Sw 104
L PIBO
0 SFC44
0OB122 0OB122

CPU

0OB122

SFC

23-25



TEMP OB122EVCLASS BYTE / ID29xx
TEMP OB122SWFLT BYTE 16#42 16#43 16#44 1 16#45
1
TEMP OB122PRIORITY BYTE = OB
TEMP OB1220BNUMBR BYTE 122 = OB122
TEMP OB122BLKTYPE BYTE
TEMP OB122MEMAREA BYTE
TEMP OB122MEMADDR WORD
TEMP OB122BLKNUM WORD
TEMP OB122PRGADDR WORD
TEMP OB122DATETIME DATEANDTIME OB
TEMP INT SFC44
1 S7-300
STL
L B#16#2942 e} OB122
L B#16#2942
#OB122SWFLT “ Aerr”
== OB122
JC Aerr B#16#2943 “ STOP”
L B#16#2943 “ Aerr” DW#16#2912 10010 SFC44
<> REPL_VAL SFC 44 1 OB122
JC Stop SFC #Error
Aerr CALL *’REPL_VAL"
VAL =DW#16#2912 #Error O OoB122
RETVAL  =#Error
L #Erro
L 0 “ Stop” SFC46* STP”
== CPU STOP
BEC
Stop CALL ““STP"
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23.9.4 1/O0 OB70

H CPU PROFIBUS DP DP
IO DP DP
OB70
OB70
STEP 7 OB70
CPU
OB70
OB70 IIo
SFC51RDSYSST SZLID=B#16#71
1le} OB70 CPU
OB70 H OB70 CPU
OB SFB SFC
23.95 CPU OoB72
H CPU OB72
CPU
RAM PIQ
SYNC
OB72 CPU CPU RUN

DP

OB70

STARTUP
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OB72

STEP 7 S7 OB72
OB72 CPU
OB72
OB72 CPU
SFC51RDSYSST SZLID=B#16#71
CPU
CPU OB72 CPU STOP
OB SFB SFC
23.9.6 OB80
CPU 0OB80
0OB80
STEP 7 S7 OB80
CPU
OB80
OB80
SFC29 CANTINT
OB80
0OB80 CPU STOP

OB SFB SFC

23-28

OB80



OB

23.9.7 OB81
CPU
24V
OB
oB81
STEP 7
oB81
23.9.8 OB82
CPU
0B82
STEP 7
0B82

CPU oB81
OB
S7 oB81 OB81
CPU
0OB81
OB81 CPU STOP
LED
OB SFB SFC
OB82 OB
S7 0OB82 OB82
CPU
0OB82
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4
0B82
SFC51 RDSYSST
0OB82 CPU
OB SFB SFC
23.9.9 / OB83
S7-400CPU 1
CPU STEP 7
/
/ OB
CPU M RUN
RUN CPU
STEP 7
OB83
STEP 7 S7 0OB83
0OB83
0OBS83
SFC55 59

23-30

OB

STOP

CPU

CPU

SFC52WRUSRMSG

RUN

OB83



0OB83 / CPU RUN

OB SFB SFC
23.9.10 CPU OB84
CPU MPI
0B84
OB OB
0B84
STEP 7 s7 0B84
CPU
0B84
0B84
SFC52 WRUSMSG
0B84 CPU CPU  STOP
OB SFB SFC
23.9.11 0B85
CPU 0B85
OB OB CPU
0B85
STEP 7 s7 0B85
CPU
0B85
0B85

STOP

110

OB84

0B85
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SFC49 LGCGADR

0B85 CPU  STOP
OB SFB SFC
23.9.12 OB86
CPU OB86
IM 1M
SINEC L2-DP DP
OB OB
OB86
STEP 7 s7 OB86
CPU
OB86
OB86
SFC 52 WRUSNSG
OB86 CPU  8TOP
OB SFB SFC
23.9.13 OB87

oB87

23-32

CPU

OB86



OB87

STEP 7 s7 0B87 oB87
CPU
0B87
0B87
oB87 CPU  STOP
OB SFB SFC
23.9.14 OB121
CPU OB121
OB121
STEP 7 OB121
OB121 CPU
OB121
OB121
OB121 CPU  STOP
OB SFB SFC
23.9.15 1/O0 OB122
STEP 7
CPU OB122
/o
CPU lle}
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0OB122

STEP 7 OB122
OB122 CPU
0OB122
OB122
SFC44
0OB122 110 CPU STOP
OB SFB SFC
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24

24.1

STEP7

SIMATIC

SIMATIC

DOCPRO

DOCPRO
DIN ANSI

24-1



2411

File Print “ "
“ File” “ Symbol Table "
SIMATIC File
Print
24.1.2
STL File > * . . _
GD Table> * . . _
Station > * . . _
File > * — . o
Reference Data > * . . —
Symbol Table > * . . N
Table>* .
> * . . [y
Texts . .
* *

24-2

“ How to Print




SIMATIC

SIMATIC

24.1.3

File Headers and Footers”

File > Page Setup

A4

A4 A5

STEP 7

F1

24-3



24.2

ARJ
PKzIP
LHARC
WinZip
JAR

24-4

STEP 7

2.4.1a
2.04g
2.13
6.0
1.02

64

winCC

8.3DOS

ARJ PKZIP 4.0

PKZIP 40 WinZip AR



2421 /

SAVE As
“ Save as”
24.2.2
STEP 7 ¢ /
C
ARJ PKZip 2.04g LHA DOS
8 3 DOS PKZip 4.0
JAR WinZip

24-5



24.2.3 /

Retrieve

SIMATIC

“ Archive”

PKZIP2.04g

PKZIP

File Archive

Options Customize

Archive

PKUNZIP DOS

“ Insert the LAST disk of the backup set - Press a key when ready.”

24-6

File



25 M7

PC M7-300/M7-400 SIMATIC
C CFC
SIMATIC M7
STEP 7 M7-300/400 M7-SYSRT
M7 Pro C/IC++ CFC
SIMATIC M7
M7
M7-SYS RT
STEP 7 S7
S7
S7
S7
M7
C CFC
ProC/C++
M7
M7-300/M7-400
M7 M7-SYS RT
ProC/C++
M7 S7
S7

25-1



M7

M7

M7

25.2

M7

25-2

M7-300/M7-400 STEP 7

STEP 7

— CPU

M7

M7-300/M7-400

M7-300/M7-400

M7

M7

PLC Manage M7 System

M7-SYSRT

M7

STEP 7

STEP 7

SIMATIC S7

M7

SIMATIC M7

M7 CPU FM

M7



M7

- M7 RMOS32
M7-SYS RT - M7-API
MPI
S7 M7 CFC CFC
STEP 7 Borland
M7-ProC/C++
- xdb386
Borland C++ Borland C/C++
M7 STEP 7
MPI M7
M7
M7 M7
M7 M7
CiC++ Programs CFC Programa
MT ProCiC++ CFC for ST and MT
Barland Ce+
M7 SYSRT
M7
1. M7-SYS RT
C/C++ 2. M7-ProC/C++
3. Borland C++
1. M7-SYS RT
CFC 2. S7 M7 CFC
3. Borland C++
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M7

25-4

M7 STEP 7 M7
STEP 7 M7
M7
M7
- CPU
M7-SYS RT M7 M7
SIMATIC
M7-ProC/C++ ( Borland STEP7 )
Borland C++ C C++
CFC
S7 M7 CFC
CFC




M7

25.3 M7-300/M7-400

C C++

M7 RMOS32
M7 M7 RMOS32
SIMATIC

M7 RMOS32
M7

M7 RMOS32
M7 RMOS32 MS-DOS

M7

M7

SIMATIC
M7 API

32

/ PROFIBUS-DP

TCP/IP [

M7 RMOS32 FM 356-4 / 4 MB

FM 356-4 / 8 MB
CPU 3884 /8 MB
FM 456-4 / 16 MB

CPU 488-3/ 16 MBCPU
486-3 /16 MB

v

4MB

M7 RMOS32
MS-DOS

FM 356-4 / 8 MB
CPU 3884 /8 MB
FM 456-4 / 16 MB

CPU 488-3/ 16 MBCPU
486-3 /16 MB

v

4MB
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M7
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26

HW Config
1. Hardware Catalog
2.
Options > Settings“ Enable Module Swapping ”
HW Config
Options > Configure Network NetPro

1. SIMATIC File New
2. NetPro Options > Configure Network
3. NetPro

- Catalog

- HW Config

- HW Config CPU CP FM IF

- NetPro

- NetPro
4. NetPro

26-1



26.3

STEP 7

File Rearrange

26.4
LAD/STL/FBD
( “ Network 1” )
CTRL
CTRL+A
26.5

* Monitoring
8 “ Modifying

26-2

‘ Beginning of Scan Cycle

“ End of Scan Cycle



“ Motor-Off”
“ Online " “ Customize
“ Force "
“ Monitoring " * Modifying
ESC

“ Contiguous Address Range

Insert>Range of Variable

View > Symbol

“ Motor.Off”

“ Release PQ

Monitoring

View > Symbol Comment

View > Display Format

View > Status Value
View > Modify Value

- View > Select Display Format

F1

F1

F1

F1

“ Motor+Off”

PQ ”
“ Modifying
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26.6

Special Object Properties > Control at Contact

LAD/STL/FBD “ General” “ Control at Contact”

( Options > Customize)
Debug > Monitor

“ permanent/at the cycle start”

(CTRL )
winCC
winCC winCC
26.7
STEP 7
Window 95/98/NT/XP/2000/Me STEP 7
“ " Start > Settings > Control Panel “ System "
XP START > Desktop > Properties > Advanced > System Performance
> Settings
Windows95/98/NT “ System Properties " “ Performance
" Windows2000/Me “ Advanced” “ System Properties
” Windows XP “ System Setting "
“ Advanced”
“ Virtual Memory " Windows 9x “ Change 8
Windows NT/2000/Me
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Windows 9x “
" 40MB

Windows 9x

”

NT “ Set

S7

S7

20

30MB

TMP TEMP

S7
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