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M e Using the System Memory Areas
[Bdioss Areas The systern memory of the 57 CPUs is divided into address areas (see table below). Using instructions in your program, you
address the data directly in the corresponding address area
= Address Area Access via Units 57 Description
Address Assignment For Mulbicormpu of Following Size Notation
Address Azsignments:Checking (IEQ)
Address Details
Address Details [for an Unspecified Process image Input (bit) | At the beginning of the scan cycle, the CPU reads the inputs from the input
Address Monitoring input table madules and records the values in this area
Address Monitoring [definition)
Addrezz Monitaring, Defining Input byte 1B
Address Dverview Input word I
Address Priority [Symbolic/Absalute | et 4 D
Address Pricrity in Projects L[ el e
Address Register Process image Output (hit) Q During the scan cycle, the program calculates output values and places them
Addreses } output table in this area. At the end of the scan cycle, the CPU sends the calculated
Addresses and D ata Types Pemitte
Addresses Without Symbols output values to the output modules.
Addrezzesfizzigning Symbols ta |0 Output byte [o]=]

Entering and Editing in Ladder Ele

Ingerting in a Vanable Table Qutput word A

Ovwenariting in Ladder Elements Output double ward QD —

Packing [ET 2005)

Fiewiting Bit mermory Memary (bit) I This area provides storage for interim results calculated in the program.

Setting Addresses of Communicat ] byt MB

Without Symbols SHIDIEIVLE
Addressing Memory word Il
Addressing Modules Memary double MWD
Addressing 55 Modules d
AddressingAbsolute il

area-_crosslnlg Timers Timer (T} I This area provides storage for timers

-irih : -

Sr;aslg:ér:d Gl Counters Counter () c This area provides storage for counters.

Memory Indirect Data block Diata block, opened DB Data blocks contain information for the program. They can be defined for
A;&’;‘:i:;";mieds inthe Mubipraiec with "OFM DB" general use by all logic blocks (shared DBS) or they are assigned to a specific
A5 _LOCE, FB ar 5FE (instance DE)
gg_tggﬁg Diata bit DE%

AG_RECY Data byte DBE
AG_SEND
BETUNLOCK Data word DBEwW
AKF _ﬂ Data double word  DBED
Bhalaiiii Data block, opened DI
Display | with "OFN DI":
Diata bit D =

dhstart ||| ] & 5) BB 7 | MSMATIC Manager - [Sam.., [ HTML Help |@eE O » HL@P  aem
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Ennlenlsl Index  Search I =
Type in the kepword to find: Absolute and SVmbOHC m
[addiessing Ina STER 7 program you work with addresses such as YO signals, bit memary, counters, timers, data blocks, and function
blocks. You can access these addresses in your program absolutely, but your programs will be much easier to read if you use
List Tapics | symbaols for the addresses (for exarnple, Motor_A_On, or other identifiers according to the code system used within your

company or industry). An address in your user program can then be accessed via this symbol.

el ey Absolute Addresses

ccessi thF’eihar\ S ala TS An absolute address comprises an address identifier and a memaory location (for example, @ 4.0, 11.1, M 2.0, FB21).

Accessing the Process Data Area Symbolic Add

Awoiding Ermore when Calling Blocks ymAgE: TEaSes.

Creating & New Connection to an U.. You can make your program easier to read and simplify troubleshooting if you assign symbolic names to the absolute addresses
Differences Between Forcing and M. ) .

Entering Addiesses or Parameters in... STEP 7 can tranglate the symbolic names into the reguired absolute addresses automatically. If you would prefer to access
Entering and E diting Addresses ar P.. ARRAYs, STRUCTs, data blocks, local data, logic blocks, and user-defined data types using symbaolic names, you must first

Format of the Data Tupe ARRAY
Inzerting Substitute Y alues for Enor
Intraduction ta Data Types and Par... You can, for example, assign the symbolic name MOTOR_OM to the address O 4.0 and then use MOTOR_ON as an address in
Operating Modes and Mode Transit.. a program statement. Using symbolic addresses it is easier to recognize to what extent the elements in the program match the

Parameter Types components of your process control project.
57/M7 Program Object

Setting the Display for Program Status Note
Setting the Dperating Behavior
Spstem Function Blocks [SFB) and ...
The STEP 7 Standard Package
Uszing the Parameter Type POINTER
‘what ou Should Know About the ...

assigh symbaolic names to the absolute addresses before you can address the data symbalically.

Twao consecutive underline characters (for example, MOTOR__ON) are not permitted in a symbuolic name (variable D).
Support with Programming

In the prograrmming languages Ladder Logic, Function Block Diagram, and Statement List you can enter addresses, parameters,
and block names as absolute addresses or as symbols.

Using the menu command View > Display » Symbolic Representation you can toggle between the absolute and symbolic b
representation of addresses.

To make it easier to program using symbolic addresses you can display the absolute address and the symbol cormment that
belongs with the symbaol. You can activate this information using the menu command View > Display > Symbol Information.
This means that the line cormment following every STL staternent contains more information. You cannot edit the display; you
must make any changes in the symbol table or the variable declaration table.

The following figure shows you the symbuol information in STL.

FE1003 : Intarupt Trigger
Dizplay |

[0 “sensort” "0 Temneranire e mnae” 'I

dhstart ||| ] & 5) BB 7 | MSMATIC Manager - [Sam.., [ HTML Help |@eE O » BL@P  vasem
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Insert

TL/FBD - [OB1 -- sample proje:

FLC Debug Wew Options Window Help

LIRS
IRE

| Dlslzla| 8| #[®le] of| ikl [o 2alo] <) [FE| el HolEs o= sl
=l

Content.s Of:

'Enwironment’ Inter face'

B New network.
Bt logic

{£] Comparatar
-{&g] Converter
{4 Counter

{g8] OB call

{51 Jumps

-] Move

(&) Shift/Rotate

{4 Timers
-{=2] word logic
{23 FE blacks
gl FC blacks
-4 SFE blacks
gl SFC blacks
‘ Mulkiple instances

[ - - - - -] - -

- Libraties
-4 stdlibs
=R

<|.

{28 Floating-point fct.

|
H
H|
|
+|
H
/l-{zf] Integer function
|
|
H-{ar] Program control
2}
|
|
|

Standard Library
Syskem Function Blocks
40} 5760
-4 SFEL
- 40F 5FB2
- {F SFE3
AF SFB4
40} 5FBS
- dF SFES
- {F SFE9

E &3 Interface
- [-f@ TEMP

[Kame

@ [TEMP
=

OBl :

"Main Program Sweep (Cycla)”

Comment :

Title:

Conment :

TCTo"

ENO

[t}

CTU IEC_TC

CTD IEC_TC
CTUD IEC_TC

TP IEC_TC

TOM IEC_TC

TOF IEC_TC
USEMD  COM_FLUNe

URCY COM_FUNC 5
| »

TU [/ IEC_TC

¢

Program elements |E_E Call structure

Press F1 to get Help,
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<2 Help on Standard and System Functions 57-300 and 573 |5 x]

Flle Edit Bockmark ©Options Help

LContents | Index I Back | Frint I Eed I x> I Help on STEP 7I Glogeany |

Counting Down with SFB 1 "CTD"

Description

You can count down with SFB 1 "CTD." The counter decrements at a rising edge on the CD input (compared with the last SFE call). If the count value reaches the lowsr limit
of -32768, it no longer decrements. Any further rising edge at the CD input then has no further effect.

Signal level 1 at the LOAD input sets the counter to the preset value PV regardless of the value at the CD input.
The G output indicates whether the current counted value is less than or equal to O
SFB 1 "CTD" complies with the |EC 1131-3 standard.

The operating systern resets instances of SFB 1 "CTD" during a cold restart. If you want instances of this SFB to be initialized following a warrm restart, you must call SFB 1
with LOAD = 1 and P = required initial value for C% in OB100. If instances of this SFE are located within another block, you can reset these instances, for example, by
initializing the higher-level block.

Parameter Declaration DataType Memory Area Description

fols} INPUT BOGL @, M DL, Countinput
constant
LOAD INPUT BOOL G, MDL Load input LOAD is dominant aver CD
constant
PY INPUT INT G, MO L Presetvalue The counter is presetto PY
constant when the signal level atthe LOAD input
is1.
Q QUTPLUT BOOL @ MDL Status ofthe counter: @ has the following
value:
+ 1, fCv<0
« 0otherwise
Ccv CUTPUT INT G, M DL Current count value(possihle values: -32

TEB {0 32 7ET)
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OPN DB 1 /I¥T7F DB1.
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L DBW [ARL, P#12.0] //% DBW22 32| 2 a4 1 .

LAR1T MD 20 I A7 T MD20 H 4R £ 25 2 B b hE 27 77488 1
L DBW [ARL, P#0.0] /I DBW Z%#E| 2048 1 o Hukik 47 % T MD20 H.
+

LAR2 P#40.0 I $a%EE P#A0.0 25328 bt 2777 2% 2

T DBW [AR2, P#0.0] //iz/H 45514155 DBW4O H,

/IDI. DO [X 2 {7-%5 N #53-HiE

L P#8.7 ISR IS 8 54 7 AL ATREHE 3 2 28 1
LAR1 HEMZE 1L rieEr 24038 ARL

A | [ARL, P#0.0] //£if] 18.7 (M5 SRS

= Q [ARL, P#1.1] //#5%HiAr Q10.0 (A
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FIFE, & XIXIRIRE N 32 i1, ZFA7#s (a4 T-hhEAd b 27 /7 4% ARL B AR2.
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A X DXIRARETA% IR -
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8 HZH &N 8 A % X 45k

FoREAHNEX, Flhn P#12.0;

LR NHIEX |, 0 P#112.0;

ForFrH bt X Q, i P#Q12.0;
LR EAHIEX M, Fltn P#M12.0;
FongdEd (DB) Hru%dE, %1 P#DB1.DBX12.0
FoRFARPL (DD HpEdE, i P#DI1.DIX12.0

FEoR X kX L, %0 P#L12.0;
R R e i X s bk XV, 40 P#V12.0;
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1: % W iaft
TX X ECRIEN: PH R 9 . AL
(ZLE P#Q10.5 IHE T Q X35 10 #7558 5 AL FaEr &
P#DB1.DBX32.0 IfE 17 DBL XI5 32 7558 O AL fast w4k
XX F R RN 5 7] 95 E [ ARX, fhifs & |
4 L W [AR2, P#1.0]

WONTG A 5, AR2 NHiLEZF 748 2, P#1.0 NS a.

AZ S IX S5k B2 3 Bk %4451«

IIM 174§ X
P#M20.0

L

TAR1

L
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W [ ARL, P#2.0]
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LAR2
L W[ AR2, P#0.0 ]
T MWO

10.2.3 FB/FC H¥g4r S 5L i

EffH FBIFC JE AL #8525, 16 £i1. 32 frfes & Y, {5 POINTER 5 ANY #5428
FEH LR, [RONEE 5.

*16 frEtH T2 8fLid
i 4n:
95— FC, {ERZBaha e e En 3 #imt aE S
II5E X FC MIES IR :
- @ Interface |Ha.le Data Type
-0 IN = [Pointerlsd
= Pointerls = Start
B Start =
=0 OUT
= Motor
IFEFR
L #Pointerl6
T LW O 1% 16 a3 LWO
A  #Start /IStart %1 = True I
L S5T#3S IR} 3 #5
SD T[LW Q]
A TI[LWOQ] I 28t 3]
=  #Motor I1%iH4 Motor = True
*32 frEtH T2 8%
45—~ FC, {ER ¥4\ DB HLdg e it X 38 (5240 =kt ~F3ME
I5E LB H0F
- @ Interface |Ha.le Data Type
-4 IN = [DE_Nao Int
= DE_HNo = Data_lst DWord
= Data_lat = Len Trt
= Len
- 4k 0T =
B Average_out
IR
L #DB_No
T LW 0 11%%% DB #'5 % LWO
OPN DB [LW 0] II3+4T 1% DB
L #Data 1st

T LD 2 ISR — AN B P B S A 32 $R%H % LDO



L O
T LD 8
L #lLen
NEXT: T LW 6
L DBDILD 2]
L LD 8
+R
T LD 8
L LD 2
L P#4.0
+D
T LD 2
L LW 6
LOOP NEXT
L #len
ITD
DTR
T LD 12
L LD 8
L LD 12
/R

T #Average out
*POINTER #4281 e 2K 4% 3%

POINTER & —# H T1&if 4 £ e S 5ds 254,

1P F U6 4 0

I

IS AL E 2 LW, 3F Hitk N —> LOOP 753
ISR LD2 48457 B ) SEEL

115 F0E AN

1145 A7 2 Fnep

11255 N FE 5T

8% 4 A5
145 BAAEN LD2, I LD2 454148 T — > ek

IR
IILOOP T3 145 3R

I SEEAN B INT #5¢ REAL

IR B LASI ot 2R St K

IF3 3 F¥{E, @it Average_out %t

KN 6 55, M MR I e 8 FC L itk

FB &8 5 8dE25% (41 ARRAY. STRUCT & DT %) W2, ¥R R $ FC k¥ FB
P BT DATE) 21 1) S22 A7 fit o o

MY

15 14 13 12 11 10 =) a T B 5 4 3 2 1 o
DE = (= 0o
EriE = olololo]olEBlE|E
E|E|[E|E|E|E|E|E|E|[EB|E|E|EB|x|X|X
A A ))
v N
BE=="frHb it = btk
POINTER 4, X & X WR:
16 HEH RS X S P
B#16#81 | HINIX
B#16#82 Q i X
B#16#83 M bR AT
B#16#84 DB PAG/TEEN




B#16#85 DI B S EE B
B#16#86 L [X 3k K X
B#16#87 Vv b — R R AR ) DX S

ZHC X J BH#L6#84, 3 4 For % POINTER F5 12—/~ DB Huliuhl, DB Bt X BN, 4 & B 6 iy
DB Je 5 (INT 27) Jf HA A%

(ES % ANY B8 2841)

*ANY Ko 8 J 2 K ft i

POINTER & —# H T&i8 48 £ T S 5dE 281, nIHi A POINTER KA R, % POINTER 227N
Bk, KEON 104, B9 2 7745, im0 (Byte 0) [ € B#16#10, £ —5717 (Byte 1) N

ANY FREF IR 1 DX 1 A 257,

M FoRIK 2 7795 (BYTE 3, 4) & N— INT, A ANY f&%HArfg

EXIRAK R, FovEE 2% (Repetition factor) . 4 6 Fi{EH 5 POINTER 28 AH A .

e
15 14 13 12 11 10 9 & 7T B 5 4 3 2 1 0
BYTE @ 10H (f£%) Hrg Al
BYTE 2 e
BYTE 4 DE #= (& 0)
BYTE & G I o(0|0O|0|0O|B|B|EB
BYTE 8 |g|g|E|E|E|EB|E|E|E|E|E|E|EB|2|X|X
o A
> ~
B=F it s=fir itk
Forh B R AL SN
et R AR
TS A KR 7 FL A iR
B#16#00 NIL =
B#16#01 BOOL iz
B#16#02 BYTE 8 fr 71y
B#16#03 CHAR 8 fr F7F
B#16#04 WORD 16 fiF
B#16#05 INT 16 f7 %1
B#16#06 DWORD 32 X F
B#16#07 DINT 32 S T
B#16#08 REAL 32 i s
B#16#09 DATE IEC H




B#16#0A TIME_OF_DAY (TOD) 24 /NI R[]
B#16#0B TIME IEC 11
B#16#0C S5TIME SIMATIC 1]
B#16#0E DATE_AND_TIME (DT) g
B#16#13 STRING T
B#16#17 BLOCK_FB FB =
B#16#18 BLOCK_FC FC &
B#16#19 BLOCK_DB DB &
BH#16H#1A BLOCK_SDB SDB &
B#16#1C COUNTER T e
B#16#1D TIMER S IR BE

TR 244 -

WEWHEFRE T, HEFEIEE S LR

I BIFEA R AEAE T DB Herdr i) INT 2B HE HE
IEE R INT B /2R HES, 47T )5 DB B
IIFC ¥, TESwE LWF:

= @ Interface | |Ha.le |Data Type |Cuuen‘t
-2+ IN 'E Data Ay 3| aTaka
= Data 0
=40k OUT
= Error

I N2 Data(Any 257); %t S40 Error(INT 257H)

I 240 Error AR 0, WWE B HE 7 AR 247

/IError = 1, Data(ANY 2874 N85 T3

/[Error = 2, Data(ANY 2! A\ $5 4t Hikik 3 DBl

IIError = 3, Data(ANY &A1) N 486 2 X 2R A E INT 2R3

SET

SAVE

L 0

T #Error

/75 N ANY FE8%1"Data_In" & il F] LBO~LBY

L P##Data
LARL
L D [AR1,P#0.0]

T LD 0
L D [ARL,P#4.0]
T LD 4



L W [ARL,P#8.0]
T W 8

//ANY $54F BYTEO & B#16#10

L LB 0
L B#16#10
JCN  ERR1

175 NE R IX & 75 DB B

L LB 6
L B#16#84
JCN  ERR2
/25T INT
L LB 1
L B#16#5
JCN  ERR3
/73T FF4i\ DB B
OPN DB [LW 4]

/78RR AR F 45 s XA IR R )

L LD 6
L DWH#16#FFFFFF
AD
T LD 10
/1 S e — Mg R oo fe #HRAF 2 LD10
L Lw 2
L 2
*|
T LD 14
L L#2
-D
SLD 3
L LD 10
+D
T LD 10

/TEMEATHE LW20,  FEA IRECN (Bt N #-1) Ik

L
L
-1
NXT2: T

Lw 2
1

LW 20
LD 10



LAR1
L

/R EVEIR T E LWIS, TEIR R (LW20) Ik

NXT1: T
TAR1
L
-D
LAR1

Lw 20

Lw 18

P#2.0

/75— B e RN T AT TR ?

L DBW [ARL,P#2.0]
L DBW [AR1,P#0.0]
|
JCN L1
1745, 28 2 BT
L DBW [AR1,P#2.0]
L DBW [AR1,P#0.0]
T DBW [AR1,P#2.0]
POP
T DBW [AR1,P#0.0]
L1: L LW 18
LOOP NXT1
L LW 20
LOOP NXT2
Ju EXIT
75 AS 1, ANY 48414 5
ERR1: L 1
T #Error
Ju EXIT
/78RS 2, SN XA 2 DB Bt
ERR2: L 2
T #Error
Ju EXIT
/8RS 3, MIANEAE R INT
ERR3: L 3
T #Error
EXIT: NOP O
7 OB1 F& /7 A1 28«
A M 0.0



FP M 0.1

JCN  EXIT
CALL FC 3 //FC3 N iR HEF
Data :=P#DB3.DBX 0.0 INT 64 //Z%¥ Data, DB3 ' 64~ INT HE/F
Error :=MW2
EXIT: NOP 0
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