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STEP 7

OB81 0OB87 RUN

OB

CPU

OB
OB OB



4-6

OB

OB
RUN
STOP

OB

20

OB

CPU

OB1

OB1




OB

S7-300

OB1

4-7



Main program
s OB 1

4.2.3

STEP 7

CPU

4-8



FC1>FB1+ DB1>DB1>SFC1>FB2+

OB1

DB2>0B1

(OB, FB, FC)

(OB,FC,SFB, SFC)

ouT




4.2.4

4241

4-10

SFB3* TP”

SFB OB100 PT=0 SFB
SFB
OB1
OB1
CPU CPU 10/98

CPU CPU
3 CPU CPU
4 CPU CPU
5
6 CPU CPU




CPU CPU
110 | Q CPU
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Formal parameter

Aciual pararmeles

Slarl INT 1M -
Spesd MNT IN
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Fun_lime TIME [N OUT =

-

[ Dale and Ene (48 bitg)
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,-fﬂ"""f]‘_'__'_'_—' Time (32 bits): run Bme
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FB FB FB
STEP 7 FB
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FB DB

DB201: Motor_1 L
FB22 DB201
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3

DB203: Motor_3
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DB FB
FB FB21“ " FB22
“ Motor-1" “ Motor-2" “ Motor-3”
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abal, Molar 3 FB 22
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SIMATIC

STEP 7
STEP 7
IZ—I Windows SIMATIC Manager SIMATIC
STEP 7
STEP 7 SIMATIC Manager
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STEP 7 Windows 95/98/NT “ Start”
“ Simatic”
STEP 7 Windows
SIMATIC SIMATIC
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SIMATIC

?

“ Projects”

5.1.2 STEP 7

STEP 7 V5.0

S7tgtopx.exe

le < Project
/o< >
/h < ID>/on /off

Project

SIMATIC
SIMATIC



1. S7tgtopx.exe

2.

3. “ Link” “ Target”
4. SIMATIC

5. “ CTRL+C"

6. “ Link” “ Target”

7. “ CTRL+V”

8. “ OK”

/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€e

Project

Project UNC Notation
FASIEMENS\STEP7\S7proj\MyConfig\MyConfig.s7p

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

/o 1.8:MyConfig\SIMATIC 400 1 \CPU416-1\S7-Program 1 \Blocks\FB1

/o "MyConfig\SIMATIC 400 1 \CPU416-1\S7-Program 1 \Blocks\FB1”
\on \off
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1. File > Open

2.
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STEP 7 Wizard “ New Project”
File >* New Project” Wizard Wizard
Wizard

Wizard File>New

“ New Project” Wizard SIMATIC

. Edit > Open Object

“ Hardware”
Edit>Open Object

“ New Project” Wizard

Project



Edit>Object Properties

Edit>Special Object Properties
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“ Attribute” “ true”

“ System Data” “ Hardware”
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Configuring Hardware”

“ Connection”
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5.3.6

SIMATIC Project  Libraries
o Options > Customize
Project
. Window > Save Settings
o Window > Restore Settings Window > Save Settings
“ Project”

“ Project” “ Accessible Nodes” “ S7 Memory

Card” S7-300/S7-400

5.3.7

Window > Arrange > Cascade

Window
Arrange Horizontally
Window
Arrange Vertically
Window

Arrange lcon
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STEP 7

Options > Customize" General’

o Project Libraries

“ Project” “ Accessible Nodes”

“ S7 Memory Card”

Window > Save Settings

Window>Restore Settings
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54.1
HOME POS 1
END ENDE
PAGE UP BILD AUF
PAGE DOWN BILD AB
CTRL STRG
ENTER Eingabetaste
DEL ENTF
INSERT EINFG
54.2
ALT
o ALT
o “ File” “ File”
. ALT N “ New”
File > Archive ALT F A
Window > Arrange > Cascade ALT W A C
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New File Menu CTRL+N
Open File Menu CTRL+O
Close File Menu

Compile File Menu CTRL+B
Print Object File Menu CTRL+P

Exit File Menu ALT+F4
Copy Edit Menu CTRL+C

Cut Edit Menu CTRL+X
Paste Edit Menu CTRL+V
Delete Edit Menu DEL

Select All Edit Menu CTRL+A
Object Properties Edit Menu ALT+RETURN
Open Object Edit Menu CTRL+ALT+O
Download PLC Menu CTRL+L
Operating Mode PLC Menu CTRL+I
Update View Menu F5

Updates the status display of the visible CPUs in | CTRL+F5
the 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
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SHIFT+END
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Options>Customize

SIMATIC
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“ New Project §
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SIMATIC
“ MPI Subnet MPI
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M7 S7

File>New

“ S7 Program”

S7/IM7
S7 M7

CPU

“ M7



6.2.2

“ New Project
Insert>Station

« SIMATIC 300

¢ SIMATIC 400

¢ SIMATICH

¢ SIMATIC PC

e PC/Programming device

e SIMATIC S5

o SIMATIC S7/M7 SIMATIC S5

SIMATIC 300 Station 1 SIMATIC 300 Station

“ Inserting a Station

CPU

S7 M7 “ Connections” “ New Project”

“ Configuring the Hardware
“ Basic Steps for Configuring a Station



“ Connections”
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Program S7/M7 "
6.2.3 S7/M7
SIMATIC S7
“ S7 Program” SIMATIC M7 “ M7 Program”
SIMATIC 300 S7
= Froject

B SIMATIC 300 Station
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F-#5 57 Program

S7/IM7
S7
e Symbol table “ Symbols”
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¢ Symbol table “ Symbols”
e “ Blocks”
S7
“ Blocks”
Insert>S7 Block
ubDT
13 ” SDB
File>Open “ Working with Libraries "
/CFC
CFC S7
“ Source Files” “ Charts” Insert>S7 Software
“ Basic Information on Programming in STL Source Files
STL i
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M7 RMOS
Insert>M7 Software

S7/IM7 “ Symbols”

“ Entering Multiple Shared Symbols in the Symbol Table

ASCII
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“ Inserting External Source Files "
6.3
6.3.1
File>Open
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File>Manage
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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

STEP 7
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- HiGraph
- S7-Graph
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View>Display>Symbol information

®  FE34 - <Offline>

FEAGDA | Infsrdiipn Teugsi

U "Sensori® 9.0 Temparalum ovemargs”
UM "Ewichd™ "R.F Faulk acknowiadgmant
= “Lighior™ “040  Inderup sonal




7.2

0x00 OXFF
IO I B IW ID Q
QB QW QD
IIQ Pl PQ
M MB MW MD
T |/ C
FB FC SFB SFC
DB
uDT
VAT

7-3




7.3

STL

“ #u

o LAD FBD STL

View>Display>Symbolic Representation




7.4

S7
V5
CALL
“ A Symbol_A” Symbol_A
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“ Symbol_A=10.1"
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Symbol_B=10.1 A Symbol_B
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Symbol_B=10.1 A Symbol_A
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e R S7-PDIAG V5

¢« O winCC
e M SCAN
¢« C NCM

7-6



Symbol
24 16380

DBD DBW DBB DBX

OB SFB SFC
S7
SIMATIC \S7data\Symbol\Symbol.sdf
112.1
SIMATIC
80
C
M7
C

Input112.1

ProC/C++



7.5.3

7-8

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 | O - 65534
ID ED DWORD DINT REAL TOD | O - 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 | O - 65532
TIME
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 0 - 65532
TIME
IEC SIMATIC
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
UDT | UDT uDT 0 - 65535




7.5.4

7-9



7.6

7.6.1

Microsoft
Excel

7.6.2

Insert>Symbol
“ Address” “ Data Type”

Edit

7-10



24 "

80

7.6.3

Reprosentation

Symboilic Representation

Edit>Symbol
4, “ OK”

Options>Symbol Table

View > Display > Symbolic

View > Display >




7.6.4

7-12

Insert>Symbol

View>Sort

View>Filter

“ Filter”

“ Filter”

Edit>Open Object

F1

Edit



7.6.5

PLCopen forum

STEP 7
V4.02
Motorl =10.0
motorl =11.0

STEP 7

7-13



7.6.6

7-14

S5 S7 STEP5/ST

*SDF *.ASC *.DIF *.SEQ



Edit>Special Object Properties

. SFB

SFC OB

\S7TDATA\SYMBOL\SYMBOL.SDF

Edit>Spectal Object Properties

7.6.7 /
e ASCII ASC
. DIF
Microsoft Excel DIF
. SDF
SDF Microsoft Aceess
- Microseft Access SDF
- Access “ Text "
. SEQ
SEQ 40 40
ASCII ASC
* ASC

126 green_phase_ped. T

126 red_Ped. Q

2 TIMER Duration of green phase
for pedestrians
0.0 BOOL Red for pedestrians

7-15




7-16

DIF

* DIF
DIF
Header TABLE DIF
01
“<Title>"
VECTORS
0 <No. of records>
TUPLES
0 <No. of cloumns>
DATA
00
<type> <numeric
value>
<string>
\
TABLE VECTORS TUPLES DATA
DATA DIF

Microsoft Excel

DIF




SDF

*.SDF
“green_phase_ped” “T 27 “TIMER” *“Duration of green
phase for pedestrains™
“red_ped” “Q 0.07 “BOOL” *“Red for pedestrains”
Microsoft Access SDF “ Text i
SEQ
*SEQ
TAB TAB TAB CR
T2 green_phase _ped. Duration of green phase for pedestrains
Q0.0 Red_ped. Red for Pedestrains
TAB O9H
CR RETURN ODH

7-17




7-18



8.1

ubT

STL source file

S7-GRAPH

FBD STL

S7-GRAPH

S7 SCL S7 HiGraph

S7 Program
SCL source file
STL  SCL

“ source file”

OB FB FC DB
CPU

8-1



8.2

8.2.1
Edit>Open Object
S7 STEP 7
LAD FBD STL STEP 7
CPU
STL

LAD

FBD
SCL PASCAL
S7 Graph PLC
HiGraph PLC
CFC PLC

8-2




8.2.2

8.2.3

LAD

Mylrwork 1 Ennble condfiors
b Fgap
= | ¥l £ ¥
8
oo |
Motk 2: Moor coninol TG E
eEmu
Acra i 5 00T | ‘)
L 14 b | 'l'
BRutst Tires W B #umert Tums bin
'r""l E Fuwel_Time BEOD
| i BCL
Pelilaiaih, 32 Sl lEng
_ﬂﬁ'irl S5t Lamp
| {
HEmUr
Mt & 1 Lt
i 1 . ' #EED_ Lang
Bl {3

FBD

STEP 7

FBD

FBD

STEP 7



8.2.4

8-4

FBD

Htaomk 1; Gresn phase for pedesirians

00— ]
0 — e =l
T — T L [ K]
[N | -
T
FBD
STL
CPU
i Metanrk 10 Conbol doen wplve
Qo
O EGo
|
.f\.l‘-l Alines

Hetanrk 2: Displyy “Vake open™
A i
= Wlisp_cpen
Felmors 3 Dleplary “shis o hssd™

Afd SCol
= Bl closed

STEP 7
STL




8.25 S7SCL

SCL
IEC1131-3
STL

S7 SCL

FUNCTION_BLOCK FB20
VAR_INPUT

ENDVAL INT
END_VAR

VAR_IN_OUT

Q1 REAL
END_VAR

VAR

INDEX INT
END_VAR

BEGIN

CONTROL =FALSE

FOR INDEX =1 TO ENDVALUE DO
Q1 =1Q1*2
IF 1Q1 >10000 THEN

CONTROL = TRUE

END_IF

END_FOR

END_FUNCTION_BLOCK

ASCAL

SCL

SCL
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8.2.6 S7-GRAPH

S7-GRAPH

S7-GRAPH
S7-GRAPH
54 1 Mrna
K] (TR ﬁ o FEN
I—II 14 7 TIRESSD_DH_
ni Liz1 Okl 305 OG5
= — e
s EE:'I m I|-'.|:'1
al n [
L.
| (o ) e
|_|1.1 2 R

S7-GRAPH

S7-GRAPH
OP

8-6

FB

D

S7-GRAPH



8.2.7 S7 HiGraph

S7 Graph

S7 HiGraph

S7 HiGraph

S7 Graph

L

Genphes for mdvicial furcti ona| unds

8-7



—0—0)

J

Qe—0()

HiGraph S7 program “ Source Files”
S7

8.2.8 S7CFC
CFC Continuous Function Chart
S7CFC
CFC
SIMATIC S7 S7 SIMATIC M7 C/C++
CFC S7 program “ Charts”

S7



8.3

8.3.1

“ Blocks

CPU

CPU

. SFC

S7 CPU

S7 program

S7 CPU
OB FB FC DB
OB1 S7 CPU

ubDT ubDT

VAT

SFB
SFC SFB

8-9



8.3.2 uDT

S7
. FC FB OB
DB
L]
SIMATIC
uDT
. STRUCT END_STRUCT
L]
L]
S7 S7 CPU

8.3.3

8-10



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 | VERSION: 3.10
15 0.0 15.15
[CODE_VERSION1] CODE_VERSION1
[UNLINKED] DB UNLINKED
[READ_ONLY] DB FAMILY = Examples
VERSIONI = 3.10
READ_ONLY

8-11



KNOW_HOW_PROTECT

. STL FBD

var_stat var_temp

var_in var_out var_in_out

OB

FB

FC

DB

uDT

KNOW_HOW_PROTECT

AUTHOR

FAMILY

NAME

VERSION

UNLINKED

READ_ONLY

8.3.4

PG/PC

8-12

bytes

KNOW_HOW_PROTECT




MC7 MC7 DB

SIMATIC
“ Details View "
SIMATIC Manager
PG/PC
8.3.5
1. SIMATIC “ Blocks”
2. Options Rewire
3. “ " /

8-13



4. “ All addresses

within the specified address area

WO W4 10.0-11.7 14.0-15.7
10.1
5. “ OK”
FB FB DB
DB
8.3.6
8.4
8.4.1
SIMATIC S7/M7
S7 program

S7/IM7

8-14



File>New
Option>Customize “ General”

SIMATIC

STEP 7 STEP 7

File>Open

“ Browse”

SIMATIC

File>Manage

File>Save as

Edit>Copy

File>Delete

File>Delete

8-15



8.4.2

o S7/M7 programs
e S7 program : Blocks ” “
Source Files ” ) Charts ” “
Symbols "
e M7 program M7 C “ Symbols
? “ Blocks §
e “ Blocks ” S7 CPU.
VAT CPU
e “ Source Files ”
e “ Chart " CFC CFC
S7/M7 program “ Blocks” “ Source Files”
S7 “ Symbols”
8.4.3
STEP 7 2/ 3
o stlibs V2 2
. 3
o SFB SFC
e Sb5-S7 STEP 5
o TI-S7
e IEC IEC
. OB

8-16



PID PID
SIMATICNET CP

SIMATIC

FB
FC

STEP 7 V5.0

STEP 7
STEP 7

8-17
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LAD

9.1
9.1.1
OB FB FC
FBD STL
STL
SIMATIC FB FC OB
STL ¢
v
\ 4
v
File > Save




9.1.2 LAD/STL/FBD

Options>Customize

View

“ LAD/FBD”

9.1.3

9-2

“ Editor



9.14

STL

View>Catalog

LAD STL FBD

Insert>Program Elements




9.2

9.21

STL
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9.2.2

9.2.3

ARRAY

STRUCT

Address

BYTE.BIT

+

STRUCT

STRUCT




Variable

Declaration
( ) " ’
“ i
“ out”
In/Out “ in_out”
“ stat”
“ temp”
Data type
( ) | (BOOL INT
WORD,ARRAY
)
Initial Value
()
Comment
( )
in out in_out stat temp
OB
Address

9-6

Declaration Type




9.24

Edit

SHIFT
ARRAY

structure
STRUCT END_STRUCT

Edit>Undo

9.3

9.3.1

FB

S7 CPU

9-7



FB2 FB3 FB1

Eﬂu! . - _'__.___-"hslnrquBd'FEd
Stabic variabie of tha
Ty "FB3 10 he callac FE2
{FB2, FBa) |uses nstano: DB
instanoa_1: FB 2 ol FB 1}
inslanoa_3- FB 3
FB call: 3
ance_
CALL#Snsiance_ 2 = FEI
{uss=s imstance DE
I of FE 1) e
FB ?
VAR_TEMP

CPU




9.3.2

. 2 STEP 7

o STEP 7
Options>Customize

. “ Stat”

CODE_VERSION1

9.3.3

“

- 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



9.4

9.4.1

STL

9-10

FBETO : Engine Coniral Program

& 1 BT iComment
A WA

AN | 28

= L 04

Hedwok 2 : 777




9.4.2

INSERT

o-11



9.4.3

9.4.4

9-12

Insert>Symbol
CTRL J
RETURN
64
64

View>Display with>Symbol Information



Networkl ?7??
64

1. Network 2: ??7?
2. Network 2: [The network title is displayed here]

View>Display with>Comments

64

1 [222 |

'\

2 | Comment for network or block]

9.4.5

Edit>GoTo>Previous Error/Next Error

View>Status Bar

INSERT

9-13



9.5

9.5.1
1.
2.
3.
‘ LAD/FBD”
9.5.2

9-14

LAD

Options > Customize

‘ LAD/FBD”
“ Layout "
Options>Customize “ LAD/FBD”
S7-300/400

IEC 1131-3

A4



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

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

9-15



. /| JMPN

. /| IMP
. /| CALL
. | RET
/
" ENH " ENO”
. OR

9-16



9.5.3

11.4

6.8

s el
—
| 1H

il

oy —

ol et

[ pmmmm— L}

b

T m——
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9.6 FBD

9.6.1
A4 /
FBD
1. Options > Customize
2. “ LAD/FBD”
3. “ Layout
FBD
“ LAD/FBD”
o Options>Customize “ LAD/FBD”
9.6.2 FBD
S$7-300/400 FBD
FBD
FBD IEC1131-3
FBD

9-18



FBD 13 ???11 13 ”
° 13 ???H
° 13 ”
& >= XOR
T
Exlprim —F =1 : T branch
seoradiion  — — A
W _nead il car — Aearndifan
al_dir_r_car —=J -
]
geond 02
et p—— —| - |
o
°
o
. /

9-19



9-20

R
_#/ NP1/

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

[MCRA]

[MCRD]
[OPN]

[MCR>]

« EN”

_/INL/

“ ENO”



9.7 STL
9.7.1
e German
e English
SIMATIC
Customize “ Language "
9.7.2 STL
S7-300/400
STL
MO001 A 11.0 //[Comment
. 999
. 2000

STL

Options>

9-21



9.8

9.8.1

9-22

“ LAD/STL/FBD—Programming S7 Blocks”
Edit> Block Call>Update

BOOL



9.9

9.9.1

1.
2.

- File>Save

- File>Save As S7
o SIMATIC
o SIMATIC
[ ]

SIMATIC File > Reorganize

9-23



9.9.2 uDT

FB FC uDT

1. STL
2.
3.
/
9.9.3
STEP 7 DB
STEP 7 S7-300/S7-400 CPU
FB DB DI FB
DB
AR1 1 DB
1. CALLFC CALLFB CALL
2. DB20.DBW10 DB
3.
DB DB DI AR1 AR2 ACCU1 ACCuU2
FB FC RLO

9-24



DB

DB20 DB DBX0.2
DB DB DB20 0 bit2
DB DB
DB
DB20.DBX0.2
STEP 7 DB AR1
AR1
STL
DB
ARl DB
DB . DB DB20.DBX
02 STEP 7 DB DB20 DB
DB
. FC
uDT
FC ARl DB
. FB VAR_IN_OUT
. FB VAR IN_OUT
uDT STEP 7
AR1 DB

9-25




9-26

FB 1

IN
RLO
FB
FB
DB

DB

RLO
IN_OUT

AR2
AR2 FB
ANY ANY DB




10

10.1

DB

View>Declaration View

. uDT

FB  UDT

View>Data View

10-1



10.2

Address STEP 7
Declaration
. IN
- IN
. / IN_OUT
- STAT
Name
Type BOOL INT WORD
ARRAY
Initial Value
Comment 80
10.3
“ Declaration ”

IN_OUT

Actual value

10-2



Address

STEP 7

Declaration

Name

Type

infout

IN_OUT “

Initial Value

Actual Value

F5

IN_OUT

Comment

10-3




10.4

10.4.1

ubDT FB

STEP 7

Address
Name

BOOL INT WORD ARRAY
Type
Initial Value

80

Comment

10-4




10.4.2 FB DB
DB
1. FB
2.
3.
1.
2.
3.
Address STEP 7
Declaration i IN
. IN
. IN_OUT
. STAT
Name
Type
SFB

10-5



10.4.3

10-6

Initial Value

Comment

ubDT

uDT

ubDT
TAB RETURN
Address STEP 7
Name
Type BOOL INT WORD ARRAY
Initial Value
Comment 80




10.4.4 uDT

ubDT ubDT
ubDT
1. ubDT
2.
3.
1.
2.
3.
ubDT
Address STEP 7
Name
Type
Initial Value
Comment
ubDT

10-7




10.4.5

1. View>Data View
2. “ Actual Value "~

10.4.6
1. View>Data View
2. Edit>Initialize Data Block

10-8



10.4.7

- File>Save

- File>Save as

S7

DBO

SIMATIC

SIMATIC

SIMATIC

File > Reorganize

10-9
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11 STL

11.1 STL
STL
« ASCI
S7
STL
STL
. STL
. STL
. STL

111



STL

11.2

11.2.1

112

STL
STL
STL
STL
CALL STL
CALL
FC call one line
CALL FC10 paraml =I0.0 param2 =I0.1
FB call one line
CALL FB10 DB100 paral =I0.0 para2 =I0.1
FB call more than one line
CALL FB10 DB100
paral =I0.0
para2 =10.1
ASCII
STL
/
STRING
STL
Il Il RETURN




STL

11.2.2

" 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

11-3




STL

“ #u

11.2.3 STL

. OB1 OB1
OB1

. uDT

. ubDT

« DBO DBO

11.2.4 STL

. “S7”
o {S7_idenifier =’string’}

. ORGANIZATION_
TITLE

“ System Attributes” File > Properties

11-4



STL

File>Object Properties

11.2.5 STL

“ General Partl” *“ General Part2”

File>Properties

SIMATIC
FAMILY NAME VERSION

AUTHOR

/
1. [KNOW_HOW_ KNOW_HOW_PROTECT
PROTECT]
2. [AUTHOR ] AUTHOR Siemens
3. [FAMILY ] FAMILY Controller
8

11-5




STL

11.2.6

/
4. | [NAME ] NAME PID
5. | [VERSION intl. VERSION 3.10
int2] 0 15 00 1515
6. | [CODE_VERSIO CODE_VERSION1
N1]
7. | [UNLINKED] “ UNLINK
OB ED”
8. | [READ_ONLY] FAMILY=Examples
DB VERSION=3.10
READ_ONLY
OB FB FC DB uDT

KNOW_HOW_PROTECT . . . .
AUTHOR . . . .

FAMILY . . . .

NAME . R . .
VERSION - - - -
UNLINKED .
READ_ONLY .

KNOW_HOW_PROTECT
STL “ KNOW_HOW_PROTECT”

. STL FBD

11-6

var_stat var_temp

var_in var_out var_in_out

KNOW_HOW_PROTECT




STL

READ_ONLY
STL
“ READ_ONLY”
11.3 STL
11.3.1 STL
STL
. uDT
11.3.2 STL
- “ ORGANIZATION_BLOCK OB1”
- “* FUNCTION_BLOCK FB6”
- “ FUNCTION FC1 INT”’
ARRAY
RET_VAL
. “ TITLE”

STRUCT

64

“ VOID”

11-7



STL

. “ BEGIN” 1
“ NETWORK”

. “ TITLE=" 64

. “

« END_ORGANIZATION_BLOCK END_FUNCTION_BLOCK

END_FUNCTION

11.3.3 STL
. DATA_BLOCK DB26
. uDT
. “ TITLE 64
. <
. BEGIN

« END_DATA_BLOCK

. ubT



STL

11.34 STL

. TYPE

« END_TYPE

11.4 STL

114.1 STL

STL

11.4.2

TYPE UDT20

ob_name

"ORGANIZATION_BLOCK" ob_no

ob_no—
ob_name—

Bl

[TITLE=]

64

[ ]

“ // ”

[ ]

[ ]

"BEGIN"

STL

NETWORK

[TITLE=]

64

[ ]

“ // ”

STL

"END_ORGANIZATION_BLOCK"




STL

11.4.3

1144

11-10

STL

"FUNCTION_BLOCK" fb_no
fb_name

fb_no

FB6

fb_name

[TITLE=]

64

[ ]

E

[ ]

[ ]

"BEGIN"

STL

NETWORK

[TITLE=]

64

[ ]

“ // ”

STL

"END_FUNCTION_BLOCK

STL

* FUNCTION” fc_no fc_type
fc_name fc_type

fc_no
fc_name

fc_type

VOID

FC5

RET VAL
ARRAY

STRUCT

RET VAL

[TITLE=]

64

[ ]

“ // ”

[ ]




STL

11.4.5

"BEGIN" STL
NETWORK
[TITLE=] 64
[ ] “ // ”
STL
“ END_FUNCTION"

STL
"DATA_BLOCK" db_no db_no DB5
db_name db_name
[TITLE= ] 64
[ ] “ // ”
[ ]
[ ]

UDT FB

"BEGIN" STL

[ ]

"END_DATA_BLOCK"

1111




STL

11.5 STL
11.5.1 STL
S7 SIMATIC
SIMATIC
1. “ "
2 STL Insert>S7 Softwore>STL Source
File
1. File New
2. S7
3.
4. “ OK”
11.5.2 S7
STEP 7
STL
S7
1. “ K
2

- Edit>Open Object

11-12



STL

11.5.3 STL
STL OB FB FC
DB
uDT
1.
2.
3. Insert>Block Template>OB/FB/FC/DB /

Instance DB/DB Referencing UDT/UDT

11.54
ASCII
S7 “ n
S7 S7

1 S7
2. Insert>External Source File
3.

STEP 7

STEP 7 AWL STL
“ File Type "
Insert>External Source File STEP 7 1

11-13



STL

11.5.5

11.6

116.1

11-14

P wN P

STL

S7

File>Generate Source File

STEP 7 7

“ OK”

STL

STL

STL

STL

File>Save

/

File>Save As

STL

S7



STL

11.6.2 STL
File>Consistency Check
11.6.3 STL
o File>Compile
o File>Consistency Check
11.6.4 STL
STL
o S7
. S7

CPU

11-15



STL

1 S7
S7 S7
2 View>Display with>Symbolic Representation
3 File>Compile
4 b ”
SIMATIC
1. “ ”
2.
3. File>Compile
S7
4.

11-16



STL

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

11-17



STL

11.7.2 STL

ORGANIZATION_BLOCK OB1

TITLE = Example for OB1 with different block calls
I3

I/

{S7_m_c ="true’} 1
AUTHOR Siemens
FAMILY Example
NAME Test_ OB
VERSION 1.1

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/l FB
dur_gp = S5T#10S 1
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

11-18



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

CALL FB10 DB100 paral =I0.0 para2 =I0.1
END_ORGANIZATION_BLOCK

11.7.3 STL

FUNCTION FC1 VOID
I
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 1.0

11-19



STL

11-20

VAR_IN_OUT
ITEM_NOS INT  //
END_VAR

BEGIN

NETWORK

TITLE = Increment number of items by 1

I 1000

I 1

LITEM_NOS L 1000 I
>| JCERR 1
LO TRET_VAL

LITEM_NOS INC1 TITEM_NOS BEU
ERR L-1

TRET_VAL

END_FUNCTION

FUNCTION FC3 {S7_pdiag ='true’} INT
TITLE = Increment number of items

I <1000

I 1000
I RET_VAL ‘1T

Il RET_VAL

AUTHOR Siemens

FAMILY Throughput check
NAME INCR_ITEM_NOS
VERSION 1.0

VAR_IN_OUT

ITEM_NOS {S7_visible ="’true’} INT I
I
END_VAR



STL

BEGIN

NETWORK

TITLE = Increment number of items by 1

I 1000

I 1

LITEM_NOS L 1000 I 1
I JCERR I

LO TRET_VAL

LITEM_NOS INC1 TITEM_NOS BEU
ERR L-1

T RET_VAL

END_FUNCTION

11.7.4 STL

FUNCTION_BLOCK FB6

TITLE = Simple traffic light switching
I

1

{S7_m_c ="true’} 1l

AUTHOR Siemens
FAMILY Traffic light
NAME Traffic lightO1
VERSION 1.3
VAR_INPUT

Starter BOOL =FALSE I
t dur_y car TIMER I
t_next_r_car TIMER I
t dur_r_car TIMER

1-21



STL

11-22

number {S7_server =’alarm_archiv’ S7_a type
DWORD

I

I

END_VAR
VAR_OUTPUT
g_car BOOL =FALSE 1

END_VAR

VAR

condition BOOL =FALSE I
END_VAR

BEGIN

NETWORK

TITLE = Condition red for main street traffic
i1

I

I

A
A #starter I
A #t_next_r_car /
@] #condition 1
AN #t_dur_y car 1
= #condition I
NETWORK
TITLE = Green light for main street traffic
AN #condition I
= #g_car 1
NETWORK

TITLE = Duration of yellow phase for cars
1
1

="alarm_8’}



STL

END_FUNCTION_BLOCK

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

11.7.5 STL

DATA_BLOCK DB10
TITLE = DB Example 10

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

END_DATA_BLOCK

11-23



STL

DATA_BLOCK DB20
TITLE=DB  UDT
UDT 20
BEGIN
start
setp.
END_DATA_BLOCK

Example
I

=TRUE 1

uDT

DATA_BLOCK DB30
TITLE=DB FB
FB30
BEGIN
start
setp
END_DATA_BLOCK

Example

1

=TRUE 1
=10

11.7.6 STL

Type UDT20
STRUCT

Start BOOL
INT
WORD

Setp

END_STRUCT
END_TYPE

11-24
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12.1

12.1.1

I Q M P TC DB FB FC SFB SFC

View>Cross Reference for Address

TIC

T C

12-1



S7
U S7
12.1.2
S7
[ Q M
T C FB FC SFB
SFC /o P DB S7
Address
Symbol
Block
Type R w
Language/Details

12-2



12.1.3

Symbol Block

Type / Language/Details
11.0 Motor on 0OB2 R STL Nw 2 Inst 33 /0
M1.2 MemoryBit FC2 R LAD Nw 33
C2 Counter2 FB2 FBD Nw2
S7

Generating Reference Data
“ Program Structure

" View>Filter

12-3




12-4

0 CALL FB10
H UC FB10
Z CC FB10
=

o

2

kL)

12

. CALL

= 87 Program
TIL'IH.I dmeximie B
[ Fern. DE01 43
[ o vagesan |a2)
B rean
LI oEtndbten) &)
| sFEO[CTUL. DBAE [G6]
L] sFcsamR_ LEMSE) [66]
B re1o
L] pEinjdbien) j&4)
{7 sreoicTun. DE 56
] sroszpmR_ Uamss) |65
| aFBac T, DEADE [42)

— || BFCE2WR_USMEG) [£2)

Froggmm Sreciurs for pro‘@esiibiccks thiscks -

CC

ucC



OB OB1 S7

“ Program Structure”

“ Block
Information "
OB OB121 O0OB122
OB
S7
“R?
12.1.4 I/Q/M
I/Q/M I Q
I/Q/M
S7
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IIQIM

o)
X
11QIM

-
6
5
4
3
2
1
0
B
W
D

1/1Q/M

IIQIM
7 6 5 4 3 2 1 0 B w
QBO (@] X X (@] X X X X (@]
QB1 Jo |- |- Jo |- Jo
IBO o loJo |- Jo | Jo
IB1
MBO X X X X X X X X . (@]
MB1 X X X X X X (@] X
QBO QBO
Q0.4 Q0.7 4 7 oY
" OH " 1” " 2" " 3” " 5” “ 6” " XH
B 113 O” QBO

12-6



12.1.5 T/C

T/IC
T/IC
S7 10

T/C

T/C

T00-09 |- X - - - X - -
T1019 |- - X - - - - X : X
T20-29 |- - - - X - - :
C00-09 |- - X - - - - X : :
C1019 |- - - - - - - : : X
C 20-29
C3039 |- - - - X

T1 T6 T12 T17 T19 T24 C2 C7 C19 C34

12-7



12.1.6

Symbol
Address
Date-Type
Comment
Symbol Address Data Type Comment
MCB1 1 103.6 BOOL Motor circuit breaker 1
MCB2 1 120.5 BOOL Motor circuit breaker 2
MCB3 1121.3 BOOL Motor circuit breaker 3
12.1.7
S7

12-8




Q25 4

123.6 3
M 34.1 20
12.1.8 LAD FBD STL
“ Program Structure " View>Block Information
“ Program
structure” “ " “ "
“ Cross References " View>Filter
. “ Filter " “ cross Reference "

“ Block language and details "

STL Nw Inst /
LAD Nw
FBD Nw

Nw Inst

12-9



12.2

12.2.1
SIMATIC
1. “ Blocks ”
2. Options>Reference Data>Display
1. “ Blocks”
2. Options>Reference Data
“ Customize "
12.2.2

Window>New Window

Reference Data>Open
13 View ”

12-10



12.2.3

View > Addresses Without Symbols

View > Unused Symbols

1/1QIM View > Assignment > Inputs ~ Outputs  and Bit Memory
TIC View > Assignment > Timers and Counters
View > Program Structure
View > Cross References
SIMATIC
SIMATIC Options>Reference Data>Generate

Options>Reference Data>Display

12-11




View>Update

12.2.4

1 SIMATIC Options>Reference
Data>Generate

2

3 Edit>Go To>Location

4

“ Qverlapping access to memory areas

5 “ GoTo"

L]

. SCL

o R W RW ?

12-12



12.2.5

Q1.0 / STL OB1
Network 1  ...........
AQ1.0 Il
=Ql1.1 Il
Network 2
A M1.0
A M2.0
=Q 1.0 Il
Network 3
1
SET
=M1.0 Il
Network 4
A | 10
Al 20
=M2.0 Il

12-13



Q1.0

k1.0 1

1.0

1. LAD/STL/FBD
2. Edit>Go To>Location
Q1.0
OB1 Cycle Execution NW 1
OoB1 Cycle Execution NW 2
3. “ GO TO”
Network 2
A M1.0
A M2.0
=Q1.0
4, M1.0 M2.0
M1.0
5. Edit>Go To>Location
M1.0
B1 Cycle Execution NW 3
OB1 Cycle Execution NW 2
6. “ Go To”
7. LAD/STL/FBD
1 M2.0
V5 STEP7
> <"

12-14

OBl Q1.0 NW1 Instl
“ Go to Location”
Inst3 /= w STL
Inst4 /A R STL
“ NW2 Inst3
LAD/STL/FBD/
“ Go to Location”
Inst2 /= W  STL
Inst1 /A R STL
“ NW3 Inst2
M1.0



10.

11.

12.

13.

“ Go to Location”
“ Go to Location”

“ <<” Ql.o
“ NW2 Inst3”

“ GO TO"
NWI Inst3”
Network 2
A M1.0

A M2.0
=Q1.0

4 M1.0
M2.0
M2.0
OB1 Cycle Execution NW 4 Inst3
OoB1 Cycle Execution NW 2 Inst2

“ GoTo” LAD/STL/FBD
Network 4

Al 1.0

Al 2.0

= M2.0

11.0 2.0

LAD/STL/FBD

LAD/STL/FBD

/
“ Go to Location

/= W STL
/A R STL
“ NW4 Inst3”

M2.0

12-15
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13

13.1

STEP 7 V5.0 Service Pack 3
Program
> Compile All

Dependency Tree/Reference Tree /

1. Program > Compile
STEP 7

13-1



13.2

13-2

3. 1 2
STEP 7
STEP 7
. CALL
. uDT DB
uDT UDT FC FB OB
. FB
. FB2 FB1 FB2 FB1
ASCII




13.3

N ASCII

o “ properties”

o ASCII
L[]

N TEMP

13-3



13.4

13-4

FB

ASCII
ASCII

FC

FB



13.5

FB

FB/SFB

FB

FB

SFB

FB

FB

SFB

FB

13-5



13.6 UDT ubDT

ubT

ASCII ubT

. ubT

. ubT

ubDT ubDT
ubDT ubDT “ STEP 7

ubDT

13-6



14

14.1
14.1.1
Message
STEP 7
14.1.2 ?

M3.1=limit switch pressure

14-1
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14.1.3

STEP 7

. WinCC ProTool
ALARM_S

. S7-300/400

- ALARM
- ALARM_8

- ALARM_8P

- NOTIFY
-ALARM_S Q
- AR_SEND

. PLC-OS
WinCC

. ProTool
ProTool

winCC
S7-400

PLC-OS

SDB

S7-300/400

- WR_USMSG

14-3



SFC

14.1.4 SIMATIC

SIMATIC
/
SHAMSCL
Symbols PG ORIOS
FRIAG 13 = Hiﬂ—rﬂc
CFC | _ProTool |
E PG
_ST-GRAPH | = _ CPU Messages |
13
Modula |
Informiation
/SDB /

14-4



14.1.5

Ve xurpe il
Westnee il
‘ d i sl

¥ T T

LM e E 13200 27065 48
I'nnk pressure too hegh; 12.7 bar
'r |
Vieex TR

I sxoeiared verfue

14.1.6

1 2097151 STEP 7

Properties>Message Numbers S7

20000

STEP 7

Edit>Special Object
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14.2

14.2.1

FB
SFB SFC

14.2.2 ?

e SFB33 “ ALARM”

e SFB34 “ ALARM_8”

e SFB35 “ ALARM_8P”

e SFB36 “ NOTIFY”

e SFC18 “ ALARM_S” SFC17 * ALARM_SQ”
e SFB37 “ AR_SEND”

. CPU

14-6



WinCC | ProTool | CPU PLC
IS7
ALARM S7-400
SFB33 10
ALARM_8 S7-400
SFB34
ALARM_8P S7-400 ALARM_8
SFB35 10
NOTIFY S7-400 ALARM
SFB36 10
AR_SEND S7-400
SFB37
ALARM_SQ 1 S7-300/
SFC17 S7-400 SFC
ALARM_S 1 S7-300/
SFC18 S7-400 SFC
OoP
14.2.3
“ S7_server” “ S7_a_type” “ S7_server”
“ S7_a_type”
“ S7 _server”
“ alarm_archiv” “ S7_a_type”

14-7




“ 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
ar_send AR_SEND SFB37
SFB FB
14.2.4
FB
. FB

14-8




14.2.5

FB

PCS7

FB

FB

WinCC

“ Locked”

14-9



FB

1. SIMATIC FB
“ LAD/STL/FBD”
2.
“ Declaration”
- “in” “ Mess01”
01 “ DWORD”
- “ stat” “ alarm”
“ SFB33”
3. “ CALL alarm”
RETURN
SFB33
4, 2 “ Mess01” “ EV_ID"
* Name”

S7_server S7_a type

5 2 4
6. File>Save
7. “ LAD/STL/FBD”
o SIMATIC Edit>Special Object Properties >
Message
STEP 7 PCS7
PCS7

14-10



“ Attributes” “ Text”
“ ALARM_8”
“ New Device” “ Add Display
Device”
13 OK!!
SIMATIC
“ 0oBl” OB
“ CALL” FB FB
RETURN
“ CALL FB1 DB1” DB1
“ Yes”
OB FB
“ Mess01” 1
File>Save OB “ LAD/STL/FBD”

14-11



1. SIMATIC “ DB1”
Edit>Special Object Properties>Message

“ Message Configuration”

2.
13 OK”
. WinCC PLC-OS ProTool
1426 PCS7
winCC STEP 7 PCS7
PCS 7
1. SIMATIC FB DB
Edit > Object Properties
2.
- “ S7_alarm_ui” ‘1 PCS7
‘0" PCS7 LAD/STL/FBDP
FB DB
FB
- “ S7_alarm” “ alarm_16"
EDC DB
FB SIMATIC Manager

14-12



13 OKH
Edit>Special Object Properties>Message

“ PCS7 Message Configuration”

SIMATIC FB PCS7
FB
“ Origin” “ OSarea” “ BatchID”
“ Locked”
SIMATIC PCS7
DB CFC

14-13



14.3

14.3.1

14-14

SCAN
10
CPU
S7
v
v
v
SDB




14.4

14.4.1

SFC52 WR_USMSG SFC52
ID
. SIMATIC
. S7/M7
SINATIC S7

'
!

SFC 52 CPU

'

“ CPU messages”

14-15



14.5

145.1

STEP 7
SIMATIC Options>
Language for Display Devices Windows

14.5.2

S7

Options > Language for
Display Devices...

STEP 7 Options > Translate Texts > User
Texts

14-16



14.5.3

SIMATIC Options>Language for Display Devices...

v

Options > Translate

Texts > User Texts

v
v

Texts>Save
STEP 7 STEP 7
Csv
ASCII Microsoft Excel
STEP 7

CPU STEP 7

STEP 7 CPU
SIMATIC Manager Options >

Language for Display Devices...

Options > Translate Texts > System Text
Library

14-17



14-18

1732 ausgefallen failed
1733 gestort faulty
1734 Parametrierfehler parameter assignment error

SIMATIC Manager SIMATIC
for Display Devices...

Options > Language

CPU

CPU

v

Options > Translate Texts > System

Text Library

v

v

Texts > Save




14.6

14.6.1

PLC-OS Engineering

PLC-OS Setup

SIMATIC
(0N

v

Options > PLC-OS Connection
Data > Transfer

winCC

14-19



14.7 CPU

14.7.1 CPU

“ CPU Message CPU ”

Options>Configure Messages CPU Messages

CPU Messages

“ CPU Messages” CPU
e “ Bring to the Foreground K CPU
¢ “ Leave in the Background "  CPU

e “ Ignore Message” CPU

“ CPU Messages”

14-20



i T Messages

Fle Bl PLC Yew  Dplioan Help

Ewesrrl ID:  18® 4303

Crabe i a9y Time: 1k4E42 14
F'Il'g'ﬁl'll a1 16w d T did P LM 1 521

STOP coussd by STOP avwilch being aclvalted

Pressials op. mode: FUN

Recuesiad ap, moda: S TOP (inbamal)

“mw R R et s m“m - rl-tltrrr-nu ] e
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PTUEHH: asdi2ig 1Enewd | doldiCPLUA14-1
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Ot 7298 Thma: 10c4E; 1 &7
Program: aadl 2 1 Enered 140l dUTPLMA 449

Usar-defined diagnostc message dass “A°, noo=2. incoming

Evenl iD: 162 AD02

Ciarta; AT 0308 Tims 10:586:02 711
Program; AR 1AWt 180 kNCP LM 4-1

User-defned dagrostic message cass "4, no.=2, outgang

Message Mamber 4 Evani message iracami

Diata; - a7.08 5 T i 10-46:04; 514

Program asd i 16 newd 14olchCPLIS 441
:l;'.lplwl".ul.l.f-:v Alarm_ % message no 4

Roady | [ oo T

ALARM_SQ
Acknowledge CPU Message

ALARM_S/ALARM_SQ
ALARM_S/SQ

. CPU
“ An

40 2000 CPU

Customize” ALARM_S/SQ

Edit >
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CPU

SIMATIC S7 Program
PLC > CPU Messages

v

14.7.2 CPU
CPU
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”
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14.7.3 CPU

CPU

Message”
14.8 ! ”
14.8.1 “ ”

S7 DP
S7
0
DP

“ Report System Error

STEP7
CPU

“ Supported Components

SFC51

HMI

“ View > Ignore

0OB82

OB

1 SFC13

STEP 7

“ Functional Scope

14-23



| | | |e

HMI

CPU

ALARM_S/SQ
HMI

14.8.2

S7 400 DP
“ Report System Error

S7 300

“ Report System Error
e S7-300 DP CP 342-5DP
e H

e SIMATIC PC PLC

PLC

CPU Messages

M7 C7 PROFIBUS-DP

CPU

Report System Error

14-24



Report System Error

ID(

)1

/

(
ET 200 B)

Header ID 2

0x01

0x10

0x00
Type 0x82

0x00
Type > Ox9F

0x00 + 1
Byte Diagnostic
Info

ET 200S

.GSE

4

ET 200M
S7

ET 200M

ET 200X

ET 200X
DESINA

ET 200L

ET 200B

ET 200B

DPVO

1

2

3 GSE
4 <

GSE

DPVO

DPV1 Norm

14-25




DS0/DS1 1
(H )
HeaderID 2 0x00 Type 0x01 0x00 0x00
Type = Ox9E
Type = Ox9F
ET 200S -.3
ET 200M S7
ET 200M
ET 200X
ET 200X DESINA
ET 200L
ET 200B
ET 200B
1 DSO 4 OB82
DS1 SFC 51 S7 HW
2
3w
Norm SFC 13
STEP 7 “ Hex display” “ DP Slave Diagnostics”
“ HWConfig”
14.8.3
o HW Config CPU Options >
Report System Error
o FB DB
o “ Properties " Save Compile

14-26




Save Compile

1. SIMATIC

2. Edit Object Properties

3. “ Settings”

o FB DB

e CPU CPU “ STOP”

o OB S7 OB

L]

. Report System Error

o Report System Error
14.8.4

FB DB OB

. “ Report System Errors” “ Generate "

o OB “ Generate error OBs oB ”

o FB FB49

. FB DB DB49

o FB FB

14-27



14.8.5 OB

“ Report System Error” “ General "
“ Generate error OBs oB ”
¢ 0BS81 FB
¢ 0OB82 OB DP FB
¢ 0OB83 / FB
¢« 0B84 CPU OB
CPU STOP MPI MPI
¢ 0B85
CPU STOP OB83 FB
Report System Error CPU STOP OB83
OB85 CPU STOP
« OB86 DP I/O
FB OB
OB
OB OB FB
110
I/1O FB SFC13 DP
FB OB1 OB
OB
. “ Error While Updating Process Image "
Report System Error 0B85 CPU STOP
o CPU OB85
OB" That Is Not Loaded Error Event OB ”

“ Error When Calling or Accessing an OB That Is Not Loaded

OB "

14-28



14.8.6

STOP

. OB

STOP
FB

FB DB

FB

FB

Report System Error

Report System Error
OB84 0B85

OB

¢ RSE Report System Error

DB
e Know-how

. “ Report System Error”

DB

FB know-how

“ User Block”

EV_C BOOL

EV_ID DWORD
IO_Flag BYTE
logAdr WORD
TextListiD WORD
ErrorNo  WORD
Channel_Error BOOL
ChannelNo WORD

FB

FB

"
I
I
I
"
"
I

DB

TRUE

B#16#54

ID

TRUE

SFM

FB
0B85

OB85 CPU

FB CPU
OB83

S7

FB

FALSE

B#16#55
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15

15.1

WinCC STEP 7
(ON]
STEP 7
PLC-OS Engineering *“ Process Control Syetem PCS 7”
STEP 7 WinCC
WinCC
STEP 7
. /
. /0
e CFC CFC
/
1.
CFC
2. S7_m_c
“ Operator Interface " Edit >
Special Object Properties > Operator Interface WinCC
3. PLC-OS Engineering STEP 7
winCC

151



WinCC

CFC
. S7 S7
. S7 CFC
[.1 [%] [-1 [/10*] [+]
15.2
15.2.1
O C M
STEP 7 S7
S7_m_c
winCC FB

15-2

STEP 7
S7

S7

[]



15.3

15.3.1

e |/O
o SIMATIC
o S7

“ Operator Control

and Monitoring

l

winCC

15-3



15.4 CFC

154.1 CFC

CFC

STEP 7 S7 CFC

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

“ “

154



15.5

1551

PLC-OS Engineering

WinCC
WinCC
. PLC-OS Setup
WinCC
SIMATIC

Engineering

155
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16 CPU

16.1
16.1.1
S7 / S7
. CPU
. CPU
MPI “ Accessible Nodes
16.1.2 “ Accessible Nodes”
PLC>Display Accessible Nodes “ Accessible Nodes”

“ Accessible Nodes”

STEP 7

16-1



CPU

16.1.3
/PC
SIMATIC
“ PLCH
MPI
S7/IM7
. CPU

CPU

16-2

View>Online
/PC
S7 M7

SIMATIC

S7 M7
MPI

S7

CPU



CPU

16.1.4

o 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
/
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CPU

16.1.5

“ Accessible Nodes

. “ Accessible Nodes”

F5

16-4



CPU

16.2

16.2.1

Nodes

CPU

S7/M7
“ Accessible Nodes”

PLC>Operating Mode

CPU

“ RUN”

PLC>Display Accessible

“ MPI: ”

“ Undefined”
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CPU

16.3

16.3.1

1. S7/M7 PLC>Display Accessible

Nodes “ Accessible Nodes” “ MPI= "
2. PLC>Set Date and Time

S7/M7 “ Accessible

Nodes” “ MPI=.."

4. “ Date” “ Time”
/PC
“ 00 00 O00”

“ 00.00.00”
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17

17.1 PG/PC
1711
. CPU
+ CPU STOP RUN-P
RUN-P CPU
CPU
STOP CPU sTOP
. CPU SIMATIC
. CPU CPU
STOP
“ RUN” “ STOP”
. CPU
.« CPU

171



“ RUN”

“ STOP”
0OB100

¢« CPU
o STOP

17.1.2

“ STARTUP”
CPU “ RUN”

File > Save
File > Save As

PLC > Download

CPU

PLC>Download

CPU

17-2

CPU




17.1.3 CPU

OB OB FB FC DB

“ System Data”

SIMATIC
CPU
EPROM RAM
CPU > RAM R
CPU
. RAM ROM EPROM
. EEPROM RAM
CPU 312IFM CPU 314IFM

. S7-400 RAM EEPROM
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CPU
RAM

CPU RAM

. SIMATIC

PLC > Download

Download

PLC>Display Accessible Nodes

CPU RAM

17.1.4

CPU RAM EEPROM

CPU

PLC >

View>0Online

PG

PLC

RAM PG-PLC

PG-PLC

PG-PLC

S7-300

EPROM PG-PLC

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
17.1.5
S7 CPU RAM
S7
EPROM
RAM
RAM CPU
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17.1.6 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
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17.1.7

17.1.7.1

Station > Check Consistency
STEP 7

MPI PG CPU MPI

SDB

PLC > Download To Module STEP 7

CPU CPU

STEP 7
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CPU

PLC > Download

. CPU STOP
RUN-P CPU
L]
. CPU RUN
17.1.7.2

. CPU MPI

CPU A

CPU
. PROFIBUS CP
CP
MPI “ SIMATIC NET
NCM S7 for PROFIBUS”  “ NCM for Industrial Ethernet”
S7
S7
DP PROFIBUS
PG/PC S5
DP PROFIBUS
PROFIBUS DP PROFIBUS
DP “ Set_Slave_Add” ET 200C
STEP 7
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SIMATIC PLC > Assign

PROFIBUS Address PROFIBUS
DP PG/PC
S7
S7
1. “ General” “ Interface” “ Properties”
CPU
2. STOP
3. SIMATIC
PLC > Display Accessible Nodes
4.
- PLC > Download
- NetPro PLC >
Download > Selected Stations o
17.1.7.3
.
.
. PG/PC PG/PC

PROFIBUS MPI

179



17.1.7.4

Network > Save and Compile PLC >
Download > ... NetPro SDB
SDB SDB /

PLC > Download > Connections and Network Gateways
CPU RUN-P CPU
STOP

PLC>
Download >

RUN-P
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2. NetPro

3. PLC > Download
> Stations on Subnet

4. PLC > Download
F1
17.1.7.5
CPU

. PLC > Download
17.2 PG/PC
17.2.1 PG/PC

CPU
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17-12

e S7-300
e S7-400 CPU
. I/O

110 S7-300

STEP 7

Options>Specify Module “
STEP 7
“ ” STEP 7

. GD

VAT

. HWConfig
“ " Options>Customize



17.2.2

PLC>Upload Station

STEP 7
l ”
. S7-300
/O DP
. S7-400
I/0 S7-300
. GD

“ SIMATIC 300-Station

I/0
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17.2.3

17.2.4

17-14

S7CPU
SIMATIC CPU S7
. CPU
CPU
. CPU
PG/PC
CPU
. CPU
. CPU RAM
. S7
. CPU
. S7
CPU



17.2.5

17.25.1

CPU

MPI PG CPU  MPI

DP

PLC>Upload

“ OK"

“ OK”

Station > Properties
Station > Save

CPU

17-15



17.2.5.2

SIMATIC
PLC > Upload STEP 7
PLC > Upload
NetPro
PG/PC
/

1.
2.
3. NetPro
4. PLC > Upload Station
5. /

“ Station ”

Edit > Object Properties

6.
7.
8. Network >

Save Network > Save and Compile
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PTP STEP 7

17.2.6
17.2.6.1 / CPU
S7
CPU
CPU STOP
RUN-P PLC>Operating Mode
S7 CPU
S7 CPU

o CPU

. MPI

¢ CPU

. EPROM

CPU EPROM RAM
MPI

EPPOM

CPU

STOP
STOP

SDB
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M7 CPU/FM

M7CPU/FM

o MPI
e CPU/FM

SDB

MRES

17.2.6.2

CPU
EPROM
¢« RAM

o CPU

RAM

EPROM

¢ EPROM

17-18

SDB

M7

SIMATIC M7CPU

S7

CPU
RAM

EPROM

RAM

CPU STOP

SDB

CPU/FM
FM

CPU

EPROM

EPROM
CPU312

RUN

M7CPU

RAM

FM

RMOS32

CPU

RAM

RAM
RAM



17.2.7

17.2.7.1

RAM

RAM

L1

STOP

“ STOP”

RUN-P
RUN

17-19




17.2.7.2 S7 CPU

. PLC>Module
Information “ Memory

1. “ Accessible Nodes” S7
2. PLC>Module Information
3. “ Memory” CPU
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18

18.1

/PC CPU

CPU

CPU I/O

CPU

e |/O
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18.2

Monitor Modify
1.
2.
3. PLC>Connect to CPU
4. Variable>Trigger
5. Variable>Monitor Variable>Modify
6. Table>Save Table>Save As
18.3
18.3.1
VAT
SIMATIC
. “ Blocks” Insert>S7 Block>Variable Table
“ Symbolic Name "
. accessible nodes S7 M7

PLC>Monitor/Modify Variables

18-2



“ Monitor/Modify Variables / ”

. Table>New
M7 Table>Open
18.3.2 /
S7/M7

o S7/M7
18.3.3

1. Table>Save

2.

“ ProgramTest_1"

“ Trigger”

S7
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18.4

18.4.1

1.0 5 0
11.0
MWS5
QBO
Address
Monitor Format Monitor Value

Addris |
T it 1
T Tabtadin 17
02 Pukbdin T
‘0 40 Gremighr
TE ! Bastareri 3

BE “hdreti On®
I 0é “hlasial Ov
st a2 ot sesis
ST el P kel erpEre o
11 "PEa”
11 PEaT
13 PE fwwr
Eq “PE =i rasches
TS 80  PEor
SRS T Y el P i:rlb—-la.lr-:.n
14 TE_oi
1= 'I:El:l'l'

18-4

“ Address”

Symbol
Modify Value



. “ Motor.off”

“ Motor+Off” “ Motor-off”
o Options>Symbol Table
F1
255
1024
18.4.2
“ " Variable > Modify Value
as Comment T
" // n " ”

Variable > Modify Value as Comment

18-5



18.4.3

W#16#3999 BCD

T1 SIMATIC_TIME | 137 | S5TIME#130MS
MW4 SIMATIC_TIME | 137 | S5TIME#890MS BCD
MW4 HEX 137 | W#16#0089 BCD
BCD
MW6 HEX 157 | W#16#009D
SIMATIC_TIME

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 XX 0 11
00=> 10
01=> 100
10=> 1
11=> 10
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11 8 hhhh

7 4 tttt
3 0 uuuu
18.4.4
C#999

W#16#0999 BCD

C1 COUNTER 137 C#137
MW4 COUNTER 137 C#89 BCD
MW4 HEX 137 W#16#0089 BCD
BCD
MW6 HEX 157 W#16#009D COUNTER
. C#
BCD 137 C#137
o WORD BCD
BCD WORD
COUNTER HEX
view
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18.4.5

“ // ”

Edit >
_ . *
Line without effect -
18.5
18.5.1
Input | Output | Bit memory BOOL 11.0]Q1.7 |M10.1
Input | Output | Bit memory BYTE IB1|QB10 | MB 100
Input | Output | Bit memory WORD W1|Qw 10| MW 100
Input | Output | Bit memory DWORD ID 1|QD10| MD 100
I/O  Input | Output BYTE PIB 0|PQB 1
I/O  Input | Output WORD PIW 0O|PQW 1
I/O  Input | Output DWORD PID 0|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”
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18.5.2

S7-300
S7-400

of Variables

From address

Number

Display format

I/O
I/1O

Insert > Range of Variables

M 3.0
10
BIN

M 3.0 BIN
M3.1 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
M4.1 BIN

“ Insert Range

18-9



18.5.3

18-10

11.0 true
M1.7 false
Q10.7 0
DB1.DBX1.1 1
11.1 2#0
M1.6 2#1

/
B1 2#00110011
MB 12 B#16#1F
MB 14 1F
QB 10 ‘a’
DB1.DBB 1 10
PQB 2 -12

/

W1 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 0.3sor0,3s
MW9 c#123
MwW11 d#1990-12-31




/

D1 2#00110011001100110011001100110011
MD 0 1.23e4
MD 4 1.2
QD 10 dw#16#abcdefl0
QD 12 ABCDEF10
DB1.DBD 1 b#(12,34,56,78)
PQD 2 ‘abced’
MD 8 1#-12
MD 12 1#12
MD 16 -123456789
MD 20 123456789
MD 24 t#12s345ms
MD 28 tod#1:2:34.567
MD 32 p#e0.0
”Timer” /
T1 0
T12 20
T14 12345
T16 s5t#12s340ms
T18 1.3 1s300ms
T20 1.3s 1s300ms
Tl
ATl
5t s5time
“ Counter” /
Cc1 0
c14 20
c16 c#123
C1
ACl
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18.6

18.6.1

CPU

CPU

18-12

CPU
CPU
VAT CPU
“ ONLINE "
“ RUN” “ STOP” “ DISCONNECTED”
“ CONNECTED” CPU
CPU PLC>Connect To>
CPU
E CcPU
5] ,]
tﬁm CpPU MPI=2 direct
PLC>Disconnect CPU

Table>New
CPU




18.7

18.7.1

ESC

18.7.2

Variable>Monitor

Variable>Monitor

Variable>Update Monitor Values

ESC

Variable>Trigger

‘* Every Cycle

RUN STOP

18-13



18-14

fﬁ “ Start of cycle

OB1 q“««.

*— “ Start of cycle

“ Transition

RUN to

“ Status Value”

“ End of cycle”

Variable>Update Monitor Values




18.8

18.8.1

o Variable>Modify
“ Every Cycle Variable >
Monitor
. Variable>Activate Modify Values
PQ
[ ]
o Edit>Undo
ESC 13 ”
“ Modifying ” ESC
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18.8.2

Variable>Trigger

*7 “ Start of cycle "

i H “ Transition

1
OB1 $\ from RUN to STOP
i

% “ Start of cycle !

o “ Start of cycle” oB1

. “ End of cycle” OB1

18-16



“ Status Value”
“ End of cycle”

. Once”

. “ Every cycle”

Variable>Activate Modify Values

“ ”

18.9

18.9.1

CPU
CPU S7-400
CPU
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“ ForceValues

“ ”

Variable > Display Force Values

CPU " ”
2 Foros Vahios - WP = 3 denct) OMLIME =100 =]
& [Acsema [ Symbo [ Displey Foermat [ Foes Vi |
'| 'r' [11] 1] HEX | S aEa
¥ = B0 e
e} =ia 13 [l | I
'l

CPU

CPU

“ Force Values”

18-18



CPU

o CPU
Edit>Undo

Table>Save As “ "
Variable>Force
CPU

Insert>Variable Table

“ Symbol "
Option>Symlol Table
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18.9.2

Caution
f . CPU
. Variable>Stop Forcing
. Edit>Undo
: CPU

Variable>Enable Peripheral Output
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18.9.3

S7-400

S7-300

(M)

(.0

(OB)

(PIB,PIW,PID)

(PQB,PQW,PQD)

(.Q)

CPU

w1 / 1
W1 /

18-21
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19

Program Status

19.1
RLO
“ Customize”
“ LAD/FBD” “ LAD/STL/FBD Programming Blocks”
Options > Customize

. CPU
¢ CPU

OBl

19-1



(Program Status)

“— | ([ e

-~

Debug Operation

19.2

LAD FBD

“ LAD/FBD” Options Customize

19-2



(Program Status)

T
" OH
ENO
Q
BR
ENO
NOT

ENO

CALL

“ qn

“ 111

NOT
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(Program Status)

19.3 /
[ e |
o G b O
- . [ [
B e ] [ o= T =
AR il ARD i [ K]
Sraif Il

Debug Operation

View > STL
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(Program Status)

13 Debug ”
View Breakpoint Bar
o /
Danger
HOLD
19.4 HOLD
HOLD
HOLD LED
e« LED RUN
e LED STOP
HOLD
o HOLD S7
o HOLD

19-5



(Program Status)

HOLD

STOP

19.5

5

Value

DB

19-6

HOLD
CPU
/
STEP 7
“ data view ”
“ Actual Value "

in/out/inout/stat

DATE_AND_TIME STRING
ARRAY STRUCT UDT FB SFB

INOUT

STOP

“ Actual

“ Actual Value



(Program Status)

19.6

1. Debug>Call Environment

2. 13 OK”

1. Debug > Mode “ Debug mode i

2. STL CALL LAD/FBD
3. Call Path Called Block > Monitor

19-7
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20

20.1

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

CPU

STEP 7

20-1
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21

21.1

CPU

“ Diagnose
Hardware " “ Module

Information "

SIMATIC Managaer ONLINE

Em ) 57 Program

Slalion

i) L
4o

hagroslics Chilek Wl iy Dragnosic Viaw
syrdal al
CPu
e a (=1}
+ Faled Modulas - LR (0]
I L i . PS5 307 6&
MincLis Information ‘::I 2 a CEU 914
l'::| 3 B Al
1. View Online
2.
3 CPU F1

211



21.2

21-2

5. PLC Module Information CPU

6. PLC Diagnose Hardware CPU *“ quick view”

Option Customize “ View”

7.

8. “ Module Information "
9. “ Open Station Online”
10.

module exists/type monitoring

%

mismatch

—

I/O LED

!

CPU




FM/CPU

STARTUP

STOP

STOP

CPU

RUN

EEEaE

HOLD

CPU

RUN

F5

View Update
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21.3

21.3.1
“ Diagnosing Hardware ”
“ Diagnos
Hardware”
SIMATIC PLC Diagnose Hardware
. S7/M7
. “ Accessible Nodes " “ MPI= "
CPU
21.3.2
. CPU
« CPU
. CPU /O
o DP
[ ]
“ Module Information "
CPU

214



“ Open Station Online

“ CPU/Faulty Modules CPU/

21.4

2141

“ Modufe Information”
DP

215



SIMATIC

SIMATIC

216

Station Open Online

“ Module Information”

“ Accessible Nodes” MPI PROFIBUS

SIMATIC View Online

“ Hardware”

PLC Module Information

SIMATIC
“ Hardware”
Station Open Online

CPU

“ GoTo”



SIMATIC “ Accessible Nodes”

1. PLC Display Accessible Nodes
“ Accessible Nodes”

2. “ Accessible Node”

3. PLC Diagnose Hardware

SIMATIC

“ Accessible Nodes”

21.4.2

CPU

21-7



21.5

21.5.1
“ Module Information "
o SIMATIC “ oo "
. SIMATIC “ Accessible Nodes "
[ ]
SIMATIC Manager Madule Information
Froject (] s7 program -
Station N
CPU

F

Call from the SIMATIC Manager Diagnostic view of HWConfig

Accessible Nodes

Accessible Nodes /f R R (0)

1 E PS5 307 5A

MPI=2 !

2 ol crPuaia

3 OB Al-300

Call from "Accessible Nodes Call from the diagnostic view

—* "Moduls Information”
————® "Diagnosing Hardware"
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21.5.2

“ Module Information”

DP DP EN50170 DP
CPU
CPU M7 CPU/
CPU M7
CPU/FM CcPU
( “ Per-
form"ance OB SFB SFC CPU
Data
)
CPU M7F
STOP HOLD
B
I L

219



. CPU

CP342-5

“ Accessible Nodes” CPU CPU

“ Module Information

“ Module Information”
“ Updete

21.5.3

“ Accessible Nodes

21-10



SZL —

# CPU

CPU
FM351 FM354
CPU
M7 FM bP
DP
H
1 CPU

CPU




21.6

21.6.1
CPU 13 ”

1. CPU

2. PLC Module Information

3. “ Diagnostic Buffer ”

4,

1. “ STOP because programming error OB not loaded”

OB
2.
“ Open Block”

4. “ Stacks ”

21.6.2
CPU
" * L Stacks " “ Nesting Stack

B

B

2112

CPU

“ | Stack

CPU



“ | stack "

“ Nesting Stack

A( AN( O( ON( X(

XN(

‘L Stack
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21.7

21.7.1

21-14

“ Scan Cycle Time

CPU

CPU/FM

CPU/FM
OB 0OB90

“ Cycle/Clock Memory

/



21.8

21.8.1

SIMATIC S7

SFC 51 RDSYSST STEP 7

21-15



21.8.2

21-16

CPU

STEP 7
CPU

SSL

SSL
CPU

CPU




. 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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21.8.3

21-18

CPU SM CP FM
4
SFC 52 WRUSMSG SIMATIC S7
PG OP TD

BOFF

SFC 52

AO00 AOFF BOOO

SFC 52 WRUSMSG
SEND=1
CPU




. 1 BOOL

0

. SFB33 ALARM
21.8.4
CPU
FM354
« CPU
. RUN STOP
[ ]
. /
. SFC52
SIMATIC S7 CPU

SM CP FM

21-19



S7

CPU

21.9

21.9.1

CPU
CPU

OB

S7-300

OB

LED

OB

110

OB

70

CPU

OB

72

OB

73

OB

80

OB

81

OB

82

OB

83

CPU

OB

84

OB

85

110

OB

86

OB

87

OB 121

110

OB 122

OB

21-20

CPU

STOP

OB



21.9.2

o gk~ w Dd P

OB

CPU
“ Performance Data "
OB CPU
“ Block OB OB
OB
OB
OB8XFLTID OB12xSWFLT
“ SFC51 RDSYSST "
OB SFB SFC
RET VAL
RET VAL CPU SFC
INT
113 O”
“ g “ qm
13 0)1 113 O”
CPU SFC
“ o 1
“ o

2121



SFC SFC

. SFC

. SFC

SFC RET_VAL
RET_VAL
SFB/SFC

21.9.3 OB

. CPU

. 1/0

CPU STOP
OB

21-22

RET_VAL
SFC64TIMETCK
SFB/SFC
OB
CPU
OB



I

CPU

'

OB CPU
OB CPU
OB 81

OB
* STOP”

OB

S7-400 M7-400
OB

CPU

MC7

S7-300

OB

11O

(

H CPU

)

OB

70

25

CPU

(

H CPU

)

OB

72

28

OB

73

25

OB

80

26

OB

81

28

OB

OB

82

OB

83

CPU

OB

84

OB

85

OB

86

OB

87

OB

121

OB

110

OB

122
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OB81

OB
CPU OB81
CPU oB81
l oB 81
21 cPU !
22 cPU !
23 24V cPU !
31 1
32 1
33 24v 1
1 $7-300

0OB81

21-24



0OB81

oBs81
“ Battery error BOOL ” Q4.0
TEMP OB81EVCLASS BYTE / 39xx
TEMP OB81FLTID BYTE
b#16#21 =
CPU !
b#16#22 =
CPU
b#16#23 =
CPU 24V !
the CPU ?
b#16#31 =
1
b#16#32 =
b#16#33 =
24v '
TEMP OB81PRIORITY BYTE =26/28
TEMP OB810OBNUMBR BYTE 81 = 0OB81
TEMP OB81RESERVED1 | BYTE
TEMP OB81RESERVED2 | BYTE
TEMP OB81MDLADDR INT
TEMP OB81RESERVEDS3 | BYTE
B#16#31 B#16#32 B#16#33
TEMP OB81RESERVED4 | BYTE
TEMP OB81RESERVEDS5 | BYTE
TEMP OB81RESERVED6 | BYTE
TEMP OB81DATETIME DATEAND OB
TIME

S7-300

21-25




0OB81

STL OB81
¢ OBS81 OB81 FLTID “ " B#16#3921
. “  battery exhausted "
Berr batteryerror
o “  battery exhausted "
. “ " “ Berr”
“ batteryerror
AWL
L B#16#21 I
/I B#16#21
L #OB81_FLT ID /I OB81
== I
1 Berr
JC Berr
L B#16#21 I
/I b#16#22
== /I 0OB81
JC BF 1 Berr
BEU I
Berr L B#16#39 I ID
L #0OB81_EV_CLASS /1 OB81
== I
S batteryerror I “ battery error”
I
L B#16#38 I ID 0OB81
== I
R batteryerror I “ battery error”
OB SFB SFC ID
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2194

. STEP 7
. SFC44 RPLVAL OB
OB
SFC44RPLVAL
0OB122
061
L PIBD
T 180 N
\ 08 12 SFC4d
: |np|_,w.1_
G001 D010
Starl_Sw 10.0
Stop_Sw 101
Stand_Eval 103
Full_Sw | 0.4
L PIBO
0OB122 0 SFC44
SFC

CPU

21-27



21-28

OB122 0OB122
TEMP OB122EVCLASS BYTE / ID29xx
TEMP OB122SWFLT BYTE 16#42  16#43  16#44 '
16#45 *
= OB
TEMP OB122PRIORITY BYTE
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 11O OB122
L B#16#2942
#0OB122SWFLT “ Aerr”
== OB122
JC Aerr B#16#2943 “ STOP”
L B#16#2943 “ Aerr” DW#16#2912 10010 SFC44
<>| REPL_VAL SFC 44 1 0OB122
JC Stop SFC #Error
Aerr CALL "REPL_VAL"
VAL = DW#16#2912 #Error 0 0OB122
RETVAL = #Error
L #Erro
L 0 “ Stop” SFC46" STP”
== CPU STOP
BEC
Stop CALL “STP"




21.9.5 1/0

OB70

21.9.6 CPU

OB70
H CPU PROFIBUS DP DP
DP /IO DP
DP OB70
STEP 7 OB70
OB70 CPU
OB70
OB70 /0
SFC51RDSYSST SZLID=B#16#71
/O OB70 CPU
OB70 H OB70 CPU
OB SFB SFC
OoB72
H CPU OB72
CPU
RAM PIQ
SYNC
OB72 CPU CPU RUN
STARTUP

21-29



OB72

STEP 7 S7 OoB72
OB72 CPU
OB72
. OB72 CPU
. SFC51RDSYSST SZLID=B#16#71
. CPU
CPU OB72 CPU STOP
OB SFB SFC
21.9.7 OB73
H CPU S7 OB73 S7
S7 “ §7-400 H ?
S7 OB73
S7 OB73
OB73 CPU STOP
OB73
STEP 7 S7 OB73
OB73 CPU
OB73
. OB73 I/O
. SFC51RDSYSST SZL_ID=B#16#71
OB73 CPU STOP
OB73 H OB73 CPU
H
OB SFB SFC

21-30



21.9.8 OB80

CPU 0B80
OB80
STEP 7 S7 OB80
OB80
OB80
. 0OB80
. SFC29 CANTINT
OB80
OB80 CPU
OB SFB SFC
2199 OB81
CPU CPU
o 24V
OB OB

STOP

CPU

0OB81

2131



0OB81

21.9.10

OB82

21-32

STEP 7
OB81

OB81

OB
STOP

OB82

CPU

STEP 7
OB82

0OB82

S7 OB81
CPU
OB81
OB81 CPU
LED
OB SFB SFC
OoB82 OB
S7 0oB82
CPU
OB82

OB



OB82

SFC51 RDSYSST

SFC52WRUSRMSG
OB82 CPU STOP
OB SFB SFC
21.9.11 / OB83
S7-400CPU 1
CPU STEP 7
/
RUN OB
CPU M RUN
CPU
RUN CPU
STEP 7

2133



0B83

STEP 7 S7 0B83
0B83
0B83
. oB83
. SFC55 59
0B83 / CPU RUN
OB SFB SFC
21.9.12 CPU OB84
CPU MPI
o 0B84
OB
0B84
STEP 7 S7 0B84
OB84
0B84
. 0B84
. SFC52 WRUSMSG
0B84 CPU CPU  STOP
OB SFB SFC

21-34

CPU

STOP

OB

CPU



21.9.13

0B85

21.9.14

OB85
0B85
OB
STEP 7 S7
OB85
0B85

SFC49 LGCGADR

OB85
OB86
CPU
IM M
SINEC L2-DP
OB

OB
0B85
OB85
CPU
OB SFB SFC
OB86
DP

CPU

CPU

STOP

OB
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OB86

STEP 7 s7 OB86
OB86 CPU
OB86
. OB86
. SFC 52 WRUSNSG
OB86 CPU 8TOP
OB SFB SFC
21.9.15 OoB87
CPU
0B87
OB87
STEP 7 S7 0B87
0B87 CPU
0B87
. 0B87
OB87 CPU STOP
OB SFB SFC
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21.9.16 OB121

CPU OB121
OB121
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