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This document was provided by Siemens A&D SCE (automation and drive technology, Siemens A&D
Cooperates with Education) for training purposes. Siemens does not make any type of guarantee regarding its
contents.

The passing on or duplication of this document, including the use and report of its contents, is only permitted
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Exceptions require written permission by Siemens A&D SCE (Mr. Knust: E-Mail:
michael.knust@hvr.siemens.de). Offences are subject to possible payment for damages caused. All rights are
reserved for translation and any case of patenting or GM entry.

We thank the company Michael Dziallas Engineering and the instructors of vocational schools as well as further
persons for the support with the production of the document.
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1. FORWARD

The module B4 is assigned content wise to Additional functions of STEP 7- Programming.

Basics of
STEP 7- Programming
2-3days A modules

'

Additional functions of
STEP 7- Programming
2- 3days B Modules

Industrial field bus Sequencer Process
systems programming visualization
2- 3 days D modules 2- 3 days C modules 2- 3 days F modules

!

IT- Communication
with SIMATIC S7
1- 2 days E modules

Learning goal:
In this module, the reader should learn how a data block can be used to save data.

e  Generating data blocks
e  Specifying a structure of a data block
e Access to a data element in a STEP 7- Program

Requirements:
For the successful use of this module, the following knowledge is assumed:

e Knowledge in the use of Windows 95/98/2000/ME/NT4.0

e  Basics of PLC- Programming with STEP 7 (e.g. Module A3 - ‘Startup’
PLC programming with STEP 7)

e Basics to structured programming (e.g. Appendix | - Basics to PLC —Programming with
SIMATIC S7-300)

Forward Notes Generating data blocks
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Required hardware and software

1 PC, Operating system Windows 95/98/2000/ME/NT4.0 with
- Minimal: 133MHz and 64MB RAM, approx. 65 MB free hard disk space
- Optimal: 500MHz and 128MB RAM, approx. 65 MB free hard disk space
2  Software STEP 7 V 5.x
MPI- Interface for the PC (e.g. PC- Adapter)
4 PLC SIMATIC S7-300 with at least one digital in- and output module. The inputs must be lead
through a functional unit.
Example configuration:
- Power supply: PS 307 2A
- CPU:CPU 314
- Digital input: DI 16x DC24V
- Digital output: DO 16x DC24V /0.5 A

w

4 SIMATIC S7-300
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2, NOTES FOR DATA BLOCKS
Data Blocks (DBs) can be used by your program to save data in the CPU. Your hard disk contains up
i to 8 KBytes ( 8192 Bytes ) space.
There are two types of data blocks. Global DBs, where all OBs, FBs and FCs read all saved data or
can even write in the DB and local instance DBs, which are assigned a particular FB.
In the DBs, different data types (e.g. BOOL or WORD ) can be saved in arbitrary order.
This structuring of a DB follows through input in a table with the tool
LAD, STL,FBD - S7 Block Programming .
In the program structure from STEP 7, data blocks are found as follows:
j OB 1 FB 1 DB 10 DB 11
Call FB1, DB10 L DB11.DBWO g » [Global DB
For all
FBs
FCs
OBs
l&—piInstance DB
Local data only
FB1
BE
UC FC2
OB = Organization Block
FB = Function Block
FC = Function
DB = Data Block
Forward Notes Generating data blocks
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3. GENERATING DATA BLOCKS

=ie

Data blocks are generated and opened like program blocks in the tool LAD,STL,FBD: Program
blocks. They serve e.g. for the saving of data and system states.

In the following text, the generation of a simple example is described by the use of a global data
block:

Thereby values should be chosen with the switches 'S0' to 'S7' and displayed on an output module
@ ‘Display‘. Thereby one has more switches by activation, where the representation of the value to
switch S7 has the highest priority and the representation of the value to switch S1 has the lowest.

The example relates to the displayed addresses below:

Inputs:

Switch S0 =10.0
Switch S1=10.1
Switch S2=10.2
Switch S3=10.3
Switch S4=10.4
Switch S5=10.5
Switch S6 =10.6

Switch S7 =10.7

Outputs:
- Display = QW4
Forward Notes Generating data blocks
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In order to generate this program example, the following steps must be followed (Thereby the
program is dispensed with the creation of the hardware configuration):

1. Call SIMATIC Manager with a double click ( — SIMATIC Manager)

SIMATIC Manager

2. Create a new project ( — File > New)

Open..
Open Version 1 Project. .

S7 Memom Card
temary Card Eile

Delete...
Reorganize.
Manage.

Archive...
Retrigwe.

Fage Setup...
LLateling fields:.
Frint Setup.

1 startup [Projekt] - C:\Siemens Step?ySTprojsStatup

2 Erreichbare Teilnehmer

3 Abzchervomichtung [Praject] - C:\...\Step7\S Pprojabschery
4 startup [Project] - C:\Siemens Step? iS5 7projsStatup

Exit Al+F4 |

Creates a new praject or a new library,

Forward Notes Generating data blocks
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3. Inthe name path, create the project with the name Testproject_DB.
(— 'Testproject DB’ — OK)

New

Izer projects | Libraries I

| Mame | Storage path |
| Abzchervamichtung  C:A\SiemenshStep?sS7profaBSCHERY

Cutting apparatus  C:\SiemenziStep?™S 7 profCutting_2

| Cutting apparatus C:h\SiemenshStepS FprofCutting_

| Cutting apparatus  C:A\Siemens\Step?S7profCuttest

zhartup C:ASiemenshStep S 7prohSTARTUR

M arne: Type:
: ITestpmiect_DE IF'ru:uiect 'I

; Eturage lazation [path):

.._:]E:HSiemens\StepT'\S Tproj Browse. . |
Cancel | Help |

4. Insert a new S7-Program ( — Insert - Program — S7-Program).

!I--I<NUF\\IEM 'El AL El

157 am
2 M7 Progiam
3Piogiam

&

o\ Testproj

K Bottar

el
Epietlouoe..

' Inserts 57 Program at the cursor position.
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5. Highlight the folder Blocks. (— Blocks)

HSIHATIC Manager - Testproject_DB [_ (O] x]

Eile Edit |nset PLC View Options Window Help
D288 & |zl @l (e 2 2. : [NaFiter> -1 %] 22| a2

tproject_DEB
S7 Program(1]
(B Sources
=]

Press F1 to get Help. i

6. Insert Data Block ( — Insert —» S7 Block — Data Block).

| QSIMATIC Manager - Testproject_DB M=l E3
2:?;:; B = [ < Mo Fiter > =% 22@| K2

Bragram

SY/Saftware (% emens\Step7\S 7projsT estproj
1 Organization Block.
¥ Sattware: ¥ 2Function Black

3 Functi
Symbal T able e

ack
Esternal Source. . -

B Data Type
Eariable Table

Inzerts Data Block at the curzor position. A
Forward Notes Generating data blocks
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7.  Enter the number DB10 for the data block and accept with OK (— DB10 — OK).

Properties - Data Block
General - Part 1 | General - Part 2| Calls | Attrihutesl

Mame and type: IDB‘I i} IShared DE j I j

Sumbolic Mame: |

Symbol Comment: |

Created in Language: DB i
Fraoject path: I
grt?jl;?:clt?catlon IE:\Siemens\Step?\S FprojT estproj
Code Interface
D ate created: 13/09/2002 04:54:07
Lazt modified: 13/09/2002 04:54:07 13/09/2002 04:54:07
Comment: ;I

=
Cancel | Help

8. Open the data block DB10 with a double click(— DB10).

HSIMATIE Manager - Testproject_DB | _ (O] <]
File Edit |nzert PLC “iew DOptions ‘wWindow Help

e e e r———

iemens\Step7\S5 7proj\Testproj

Testproject_DB
S7 Pragram(1]
{B Sources

L33 Blocks

Press F1 to get Help. 5
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9. Acknowledge the type of data block. ( — Data Block — OK)

L L R S LR A e R L B U

L S

S S

PREE

L
i

i
fei i
i SRR R B e
5] nnSE

L i

B e e e e e e e
FEER L B R e B e e

e

i

it oo S

AR

bR

xxmwwix i D i
e e e S B i i

i e e e

x’g‘x._e,,,mx,m*,,,m*,,,m*,m*,,,m,amxxxxxxxxxxxxxxxxxxxi‘

paas sl

o e B

e A x:mxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx:gvxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

=
Function

i R
B

o

i
x%i‘i‘i‘.i‘.i‘i‘f.i‘i‘i‘f}‘i‘fﬁ‘i‘ﬂ‘i‘f xxx:mxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxm:xxxx:mxxxxxxxxxxxxxmcxxm:xxxx:mxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

i L
SR Y3 S Al P
B S L SO A TR SR O SR OGS LS S I S e e
L83, L H O DL P S H DA PSS H A8 HIEDLH AL S HELDL M A H U 0ROt H Ao HEEDL M AL HELOL M S

Note: Data blocks with an assigned FB are automatically displayed by the call of your
associated FB. It makes no sense to create this alone. Data blocks with assigned user
defined data types (UDT) are data blocks, whose structure was already assigned in this
UDT.
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10. The Data Block is generated with a symbol Name. The Type, an Initial value as well as a
Comment (optional) are entered.
The address is automatically generated and cannot be altered.

The data block can be saved Iﬂl and downloaded into the PLC ﬂl The mode switch on the

PLC must be on STOP! (—» Name— Type — Initial value - Comment —» Igl - ﬂl )

E LAD/STL/FBD - [DB10 -- Testprojekt_DBAS7-Programm(1]]

3 File Edit Insert PLC Debug Wiew Options “Window Help =12 x|
D[2(2-(@] @ & [ml@| <[] el [& o <] wel|
Address |Hame Type Initial ralue Comment -
0.0 STRUCT
+0.0| [Valuel WOED WH#ElG#D Value assigned to Switch 50
+2.0| |Valuez WORD WH#la#El Value assigned to Switch 51
+4. 0| [Value3d WOED WHELGHZ Value assigned to Switch 52
+6.0| |Valued WORD WHElGH#S Value assigned to Switch 53
+5.0| |[Valueb INT 16 Value assigned to Switch 54
+10.0| [Valueg 32 Walue assigned to Switch 55
+12.0] |[Value? IR 64 Value assigned to Switch 56
+14.0| |[Values INT Walue assigned to Switch 57
=16.0 END_SNUCT =
4 4
Fras F1 to get Help. [ W\Joffline [&bz  [Insert [Cha
Symbolic name \ \ \
which is referenced  Desired data Initial value , to which Comment for
to the absolute type (see below) the data type must be documentation
address. for your data compatible ( optional ).  ( optional ).
element.

The absolute address is created from
STEP 7, when the DB is compiled or
saved.

The address format is BYTE, BIT.

Over this address, the data elements can
also be accessed. (e.g. over download-
and compile operations or in logical
operations.).

Note: If the data block is assigned as a local instance DB to a FB, the declarations table of the
FB declares the structure of the DB.
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s Data in a data block must be determined through data types.
1 The following standard- data types are defined in the S7 below :
Type and Size Format-Options | Range and number notation Example
description in Bits (lowest to highest values)
BOOL (Bit) 1 Boolean text TRUE/FALSE TRUE
BYTE (Byte) 8 Hexadecimal B#16#0 to B#16#FF B#16#10
number
WORD (Word) 16 Binary number 2#0 to 2#1111_1111_1111_1111 2#0001_0000_0000_0000
Hexadecimal W#16#0 to W#16#FFFF W#16#1000
number
BCD C#0 to C#999 C#998
Decimal number B#(0,0) to B#(255,255) B#(10,20)
unsigned
DWORD (Double 32 Binary number 2#0 to 2#1000_0001_0001_1000_1
word) #1111 11111111 111111111111 {011_1011_0111_1111
11111111
Hexadecimal DW#16#0000_0000 to DW#16#00A2_1234
number DW#16#FFFF_FFFF
Decimal number B#(0,0,0,0) to B#(255,255,255,255) B#(1,14,100,120)
unsigned
INT (Integer) 16 Decimal number -32768 to 32767 1
signed
DINT (Int,32 bit) 32 Decimal number L#-2147483648 to L#2147483647 L#1
signed
REAL (Floating- 32 IEEE floating-point | Upper limit: +/-3.402823e+38 1.234567e+13
point number) number Lower limit: +/-1.175495e-38
S5TIME 16 S7-Time in steps of [ S5T#0H_OM_0S_10MS to S5T#0H_1M_0S_OMS
(Simatic-Time) 10 ms S5T#2H_46M_30S_OMS and S5TIME#1H_1M_0S_O0MS
S5T#0H_OM_0S_0OMS
TIME 32 IEC-Time in steps | -T#24D_20H_31M_23S_648MS to T#0D_1H_1M_0S_OMS
(IEC-Date) from 1ms, integer | T#24D_20H_31M_23S_647MS TIME#0OD_1H_1M_0S_O0MS
signed
DATE 16 IEC-Date in steps | D#1990-1-1 to D#2168-12-31 DATE#1994-3-15
(IEC-Date) of 1 day
TIME_OF_DAY 32 Time in steps of TOD#0:0:0.0 to TOD#23:59:59.999 TIME_OF_DAY#1:10:3.3
(Time) 1ms
CHAR (Character) 8 ASCII-Characters ‘A", ‘B’ etc. ‘B’
Forward Notes Generating data blocks
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11. Values should be modified in a data block. It is not adequate to modify them in the field Initial
value . This is only possible, when one switches to the Data View under View ( — View — Data
View).

D/STL/FBD - [DE1D -- Testprojekt_ DBAS7-Programm{1]]

i} File Edit Insett FLC Debug Options  Window Help -|ﬁ'|5|

Dlesle-@ & wlefs 2 0 [ gl

1 Emors andWarnings
L ] e T
L BT [CfrlEd
+0.0| (Valuel wooall [tz Value assigned to Switch 50
+z.0| [Valuez W Bl CiEs Value assigned to Switch 31
+4.0| |Value3 w Walue assigned to Switch 32
| +6.0( [valued W * Declaration Yiew Value azsigmed to Switch 53
+8.0| |Valuelb I Disglay with » Value assigned to Switch 54
+10.0( |Valueg T Value assigned to 3witch 35
o (voie T Zoom |n Chrl+M um+ Vol - B p—
+12. alue ] alue assigned to Switc
Zoom Out Ctel+Murn- e
+14.0 _ I Zoom Factor...
E

v Toolbar
| Breakpoint Bar
. Changes to the data view in the curent Status Bar 2 |affline Abs  |lnsert |[Chg 2
Column Width. ..
W polate Yiew 5

12. Now a new value can be entered in the field Actual value and saved onto the hard drive with

|E| as well as downloaded into the CPU with ﬂl ( — Actual value —» Iﬂl - ﬂl ).

D/STL/FBD - [DB10 -- Testprojekt_DBAS7-Programm{1]]

L} File Edit lnset PLC Debug Wiew Option: Window Help _|ﬁ'|ﬂ
|
] =2 = T R =0 ) e B
niti Actual ue OImEn
#1640 Value assigned to Switch 30
HELE#1 WHELEHL ¥alue assigmed to Jwitch 51
WORD Melo#2 Wile#2 Walue assigned to Switch 52
WORD WHLE#S WHLEHS Walue assigned to Jwitch 33
INT 16 a Walue assigned to Switch 54
INT 32 u] Walue assigned to Jwitch 35
INT G4 a Walue assigned to Switch 36
INT 256 a Walue assigned to Switch 57
Frezz F1 to get Help. 2 |offine &bz |lngert [Chg 2
Forward Notes Generating data blocks
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13. In order to generate the program with the accessible data elements, the OB1 must be opened
through a double click in SIMATIC Manager ( — SIMATIC Manager — OB1).

KISIMATIC Manager - Testprojekt_DB =] B3

E'i'lle Edit Insett PLC iew Dptions wlndowﬂelp
D|c|82)ew| & (e[| sl [= 25 [= = =% 2@ K|

| < HoFiter >

Testprojekt_DB
F-Programm(1]
Guelen
Bausteine

Fress F1 to get Help. B e F E SR =l

14. Then accept the setting with OK (— OK)).

Properties - Organization Block E3

General - Part 1 IGeneraI - Part 2| Callz I Attributesl

Mame: {oE1
Sumbolic: Mame: |
Symbol Comment: |
Created in Language: STL -
Project path: I
St lozati e
D[%[;?:cﬁca o IE:\Siemens\Step?\S Fprofh T estproj
Code Interface
Date created: 23/09/2002 05:18:06
Lagt modified: 23409/2002 09:18:08 23/09/2002 09:18:08
Comment: :J

Cancel | Help
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=e

There are three possibilities to access the data:

1. Direct address access:

One can access one data element in a data block with the following instructions:

Example:

L DB 20. DBB2 Load data byte 2 from DB20 into ACCU 1

L DB 22. DBW4 Load data word 4 from DB22 into ACCU 1

A DB 2. DBX5.6 Carry out an AND- logical operation with data bit 5.6 from DB2.

2. Access to the data elements in the already opened data blocks:

In order to be able to access a data element over several data elements, the DB must first be opened
with the instructions OPN DB or OPN DI. Then several data bits (DBX/DIX),data bytes (DBB/DIB),
data words (DBW/DIW) or data double words (DBD/DID) can be processed in digital or binary
operations.

In doing so, one especially uses OPN DI for the opening of instance DBs. It can also be used for
global DBs, when 2 DBs remain open at the same time.

Example:

OPN DB 20 Opening of DB20

OPN DI 22 Opening of DB22

L DBW 0 Download data word 0 from DB20 into AKKU 1

T MW 1 Transfer the contents from ACCU 1 to memory bit 1
A DIX 0.0 AND- Operation from data bit 0.0 to DB22 with

A 11.0 input bit 1.0

= Q4.0 Assignment of the result to output bit 4.0

3. Access to data out of local instance DBs by call with the function block:

Data can be transferred by the call of the corresponding instance data block with the instruction CALL
FB1, DB19. The assignment of the variables that would be defined in the declarations table of the FB
and whose value stands in the DB, take place directly in the absolute address (e.g. IW0, M 10.0 or
QW4) with the CALL instruction.

Example:
CALL FB1, DB19
COUNT:= WO The variable COUNT is assigned to IW 0 as an absolute address.
OUT:= Q4.0 The variable OUT is assigned to Q4.0 as an absolute address.
A Note: The format of the variables and the assigned absolute address must be equal.
Forward Notes Generating data blocks
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15. With LAD, STL, FBD: Program blocks, you now have an editor that give you the possibility to
generate your STEP 7-Program.

The schema for the selection of the data element through the button is shown for the first three
inputs as specified below.

If the organization block OB1 is not generated for all switches SO to S7, it should be saved |E|

and downloaded into the PLC ﬂl The mode switch of the CPU must be on STOP! ( —» |E| -

L)

ELAD!STUFBD - [OB1 -- Testprojekt_DB\S 7-Programm(1]]

L} File Edit Insett PLC Debug Miew DOptions ‘“Window Help

DI ] & 2= o]« wldl e 2 kol B gl HEolEs =] x|

OBl : Contents of DE10 written on the outputs

Comment;

...........

Conment:
AN I 0.0
Ic Mz0
L DELO.DEW
T o 4

|MSD: HOR 0O

Hetwork 2: Walue to 51

Conment:
AN I 0.1
Jc M5l
L DELO.DEW
T Qu 4

Mil: HNOP ul

Hetwork 3: Value to 32

Comment;
AN I 0.z
Jc M5z
L DE10.DEW
T o 4
M32Z: HNOP 0
KN

Presz F1 to get Help.

4

2 |offline Abs  [Mw1 LnB

s

linsert [Eha 4

16. Through the switching of the key switch to RUN, the program is started.
If only one of buttons SO to S7 is activated through inching, the display of the value in the data
block that is assigned takes place on the output module with the address QW4.

Forward
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