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S5
S7

2



,

2.1

SIMATIC S7
3

SIMATIC S7-200
PLC 3

S7-200
S5 S7

SIMATIC S7-300

SIMATIC S7-400

S7-300 “3” S7-400
“4”

2-1 SIMATIC

SIMATIC S7-200

SIMATIC S7-300

SIMATIC S7-400
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MPI

SIMATIC S5
AS511 MPI S7-300 S7-400

HMIHuman Machine Interface COROS
SIMATIC S7

2

AS511 MPI

25 TTY
20mA

9 D RS485

: 9.6Kbps : 187.5 Kbps

: 3964R : S7

: 50m

1000m

1 31

OP

SIMATIC S5 SIMATIC S7
PROFIBUS SINEC L2

OP SIMATIC S7
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S7 SIMATIC S5

S7

CPU

PS
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CP ; PROFIBUS

FM ;

/ SM

SIMATIC S5 SIMATIC S7

S7

S5 IP 20

S5

ET 200 I/O

S5
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STEP 7

CPU
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2.2.1 CPU

2-1 S7-300 CPU S5 CPU
CPU

2-1 S7-300 CPU

CPU 312 IFM CPU 313 CPU 314 CPU 314 IFM CPU 315 CPU
315-2 DP

6 Kbyte 12 Kbyte 24 Kbyte 24 Kbyte 48 Kbyte

20 Kbyte
RAM;
20 Kbyte
EEPROM

20 Kbyte
RAM

40 Kbyte
RAM

40 Kbyte
RAM;
40 Kbyte
EEPROM

80 Kbyte RAM

- 512
Kbyte

512
Kbyte

- 512 Kbyte
CPU 256 Kbyte

,
32 byte

+ 4

128 byte 128 byte 124 byte

+ 4

128 byte

I/O

/

: 128 + 10

: 128 + 6

128 512 : 496 + 20

: 496 + 16

1024

/ 32 64 : 64 + 4

: 64 + 1

128

1024 2048

32 64

64 128

72 byte 4736 byte 144 byte 4736 byte

512 byte

256 byte

1536 byte
256 byte

:

OB
FB
FC
DB
SFC
SFB

3
32
32
63
25
2

13
128
128
127
44
7

13
128
128
127
48
7

13
128
128
127
48
14

13
128
128
127
48
7

14
128
128
127
53
7

S7-300 CPU
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S7-400 CPU CPU
2-2

2-2 S7-400 CPU

CPU
412-1

CPU
413-1

CPU
413-2 DP

CPU
414-1

CPU
414-2 DP

CPU
416-1

CPU
416-2 DP

48 Kbyte 72 Kbyte 128 Kbyte 128/384
Kbyte

512 Kbyte 0.8/1.6
Mbyte

8 Kbyte 8 Kbyte 16 Kbyte

15 Mbyte 15 Mbyte 15 Mbyte

,
128 byte 256 byte 512 byte

I/O
/

/

2 Kbyte
16384

1024

8 Kbyte
65536
4096

16 Kbyte
131072

8192

4096
M 0.0 ~ M 511.7

8192
M 0.0 ~ M 1023.7

16384
M 0.0 ~ M 2047.7

256
C 0 ~ C 255

256
C 0 ~ C 255

512
C 0 ~ C 511

256
T 0 ~ T 255

256
T 0 ~ T 255

512
T 0 ~ T 511

4 Kbyte 8 Kbyte 16 Kbyte

:
OB
FB
FC
DB
SFB

23
256
256
511
24

31
512
1024
1023
24

44
2048
2048
4095
24

SDB 512 512 512

SFC 55 55 58 55 58 55 58

SIMATIC S7-400 CPU

S7-300 CPU

SIMATIC S7-300 CPU

CPU

STEP 7

S7-400 CPU

S7-400

S7-300
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2.2.2 PS

PLC

S7-300 CPU 24V

S7 S7-300

PS 307 2A DC24V AC120 / 230V

PS 307 5A DC24V AC120 / 230V

PS 307 10A DC24V AC120 / 230V

PS 407 4A 4A

0.5A

DC5V

DC24V

AC120 / 230V

PS 407 10A 10A

1A

DC5V

DC24V

AC120 / 230V

PS 407 20A 20A

1A

DC5V

DC24V

AC120 / 230V

PS 405 4A 4A

0.5A

DC5V

DC24V

DC24V

PS 405 10A 10A

1A

DC5V

DC24V

DC24V

PS 405 20A 20A

1A

DC5V

DC24V

DC24V

/71/ /101/

S7-300

S7-400
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2.2.3 IM

S5 S7
S7

PROFIBUS

S5 S7-300 S7-400

IM 305

IM 306

IM 300 / IM 312

IM 365

IM 360 / IM 361

IM 460-0 / IM 461-0

IM 460-1 / IM 461-1

- - IM 460-3 / IM 461-3
100m

IM 301 / IM 310 PROFIBUS PROFIBUS I/O

200m

IM 304 / IM 314 PROFIBUS PROFIBUS
I/O

600m

IM 463-2 S5

600m

IM 307 / IM 317 PROFIBUS PROFIBUS
1500m

IM 308 / IM 318 PROFIBUS PROFIBUS 3000m

S7 IM 308C IM 467

IM 463-2 S5 /
S5 IM 314 S7

S5

EG 183

EG 185

ER 701-2

ER 701-3

IM

S5
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2.2.4 CP

S5/S7

SIMATIC

AS

AS-i

1 4

MPI

MPI
MPI SIMATICS7/M7 C7

CPU
70

PROFIBUS

PROFIBUS SIMATIC

200

Ethernet

Ethernet SIMATIC

CP SIMATIC 2 PLC
PC

SIMATIC
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AS

S5 S7-300 S7-400

CP 2433 AS-i
CP 2430 AS-i

CP 342-2 AS-i -

S5 SINECL1 S7 MPI

S7-300 S7-400 CPU
MPI

PROFIBUS

S5 S7-300 S7-400

CP 5431 (FMS, FDL, DP)
CPU 95U (FDL, DP *))

CP 342-5
(S7 , FDL, DP)
CP 343-5
(S7 , FDL,
FMS)

CP 443-5 Ext.
(S7 , FDL, DP)
CP 443-5 Basic
(S7 , FDL,
FMS)

IM 308-B/C (DP) CPU 315-2 DP (DP) CPU 413-2 DP (DP)
CPU 414-2 DP (DP)
CPU 416-2 DP (DP)
IM 467 (DP)

*)

Ethernet

S5 S7-300 S7-400

CP 1430 TF
(ISO )

CP 343-1
(S7 , ISO

)

CP 443-1
(S7 , ISO

)

CP 1430 TCP (ISO on TCP) CP 343-1 TCP
(S7 , ISO on
TCP)

CP 443-1 TCP
(S7 , ISO on
TCP)

AS
SINEC S1

MPI SINEC L1

PROFIBUS
SINEC L2

EthernetSINEC
H1
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S5 S7-300 S7-400

CP 521 (3964 (R), ASCII)
CP 523 (3964 (R), ASCII)

CP 340-RS 232C (3964 (R),
ASCII)
CP 340-20 mA (3964 (R),
ASCII)
CP 340-RS 422/485 (3964 (R),
ASCII)

CP 441-1 (3964 (R), RK512,
ASCII)

CP 544 (3964 (R), RK 512,
ASCII)

-

CP 524/525 (3964 (R), RK 512,
ASCII,

CP 544 B (3964 (R), RK 512,
ASCII,

- CP 441-2 (3964 (R), RK512,
ASCII,



,

2.2.5 FM

SIMATIC S5 IP WF
S7-400

S7

S5 S7

2-3 S5 S7

S5 S7

IP 240 FM 451

IP 241 FM 451 /
FM 452

IP 242A

IP 242B

IP 244 FM 455

IP 246I/A FM 354 /
FM 357 /
FM 453

IP 247 FM 353 /
FM 357 /
FM 453

IP 252 FM 455

IP 260 FM 355

IP 261

IP 281 FM 350-1 /
FM 450-1

IP 288 FM 451 /
FM 452

/

WF 705 FM 451

WF 706 FM 451

WF 707 FM 452

WF 721 FM 354



,

2-3 S5 S7

S5 S7

WF 723A FM 453

WF 723 B FM 357

WF 723 C

- - FM 456-4 M7-FM

- - SINUMERIK
FM-NC

- - FM
STEPDRIVE

- - SIMOSTEP



,

2.2.6 SM

SIMATIC S7 S5 /
S7

S7

STEP 7

STEP 7

RAM

2

OB

CPU

S7

2-4 SIMATIC S7-300

DI
SM 321

DO
SM 322

AI
SM 331

AO
SM 332

32 x DC24V 32 x DC24V/0.5 A 8 x 12 bit 2 x 12 bit

16 x DC24V 16 x DC24V/0.5 A 2 x 12 bit

16 x DC24V 8 x DC24V/0.5 A Ex: 4 x 15 bit Ex: 4 x 15 bit

16 x DC24V
M

8 x DC24V/2 A Ex: 12 x 15 bit

8 x AC120/230V 8 x AC120/230V /
2 A

AI 4/AO 2 X 8/8 bit SM 334

Ex: 4 x DC24V Ex: 4 x DC15V/
20mA

Ex: 4 x DC24V/
20mA



,

2-5 SIMATIC S7-400

DI
SM 421

DO
SM 422

AI
SM 431

AO
SM 432

32 x DC24V 32 x DC24V/0.5 A 8 x 13 bit 8 x 13 bit

16 x UC24/60V 16 x DC24V/2 A 8 x 14 bit

16 x UC120/230V 16 x AC120/230V
/5 A

8 x 14 bit

32 x UC120V 16 x AC120/230V
/2 A

16 x 16 bit

16 x UC0/230V/
Rel. 5 A

2.2.7 S7-300

S7-300
SM 374

- 16

- 16

- 8 8

/



,

2.3 I/O

SIMATIC S5 ET 200 I/O
SIMATIC S7

ET 200

I/O DP

CPU 315-2 DP CP 342-5 DP S7-300

CPU 413-2 DP / 414-2 DP / 416-2DP CP 443-5 DP
S7-400

I/O DP

I/O ET 200B ET 200C ET 200M ET 200X
12 Mbps ET 200U ET 200L 1.5 Mbps

- IM 308-C DP S5-115U S5-135U
S5-155U

- DP S5-95U 1.5 Mbps

- CPU 315-2 DP CP 342-5 DP S7-300

- CP 443-5 DP S7-400

DP/AS-i /

MOBY

Siemens

FMS

CP 343-5 FMS S7-300

CP 443-5 Basic FMS S7-400

FMS ET 200U SIMOCODE

Siemens CA01

DP

DP

FMS

FMS



,

2.4

SIMATIC S7

S7

S7

ISO

ISO-on-TCP

FDL SDA

FMS

DP

GD

Ethernet

PROFIBUS MPI

SIMATIC

S7 S7/M7 CPU S7 OP/OS PC
S7 SIMATIC S7/M7

S7 ISO

MPI PROFIBUS Ethernet

SIMATIC S7 SIMATIC S5

Ethernet ISO ISO
240

SIMATIC S7 SIMATIC S5

Ethernet ISO ISO
TCP/IP

240

ISO-on-TCP RFC1006

SIMATIC S7 SIMATIC S5

Ethernet ISO
FDL

240

S7

ISO

ISO on TCP

FDL SDA



,

PROFIBUS FMS Fieldbus Message Specification FMS
FMS

FMS ISO 7 EN
50170 Vol. 2 PROFIBUS

PROFIBUSDP I/O
I/O I/O

S7-300/400 CPU

GD CPU
S7-400

FMS

DP

GD



,

2.4.1

SFC

SFB S7-400

FC / FB

S5
STEP 7

S5

S5 S7

- * S7-300: FB

S7-400: SFB

PROFIBUS FDLPLC-PL
C

Free Layer 2

FMS

*

*

*

FC

-

FB

Ethernet ISO 4

ISO 4 + AP

STF

MAP

*

*

*+
FB

*+
FB

FC

-

-

FB

* CPU



,

2.5

SIMATIC HMI Human Machine Interface
COROS SIMATIC S7

SIMATIC HMI SIMATIC S5 SIMATIC S7 SIMATIC
TI

SIMATIC OP
SIMATIC S5

OP S5

- TD17 OP5/A1 OP7/PP OP7/DP-12 OP15/x1 OP17/PP
OP17/DP-12

- OP25 OP35 OP37 TP37

SIMATIC OP SIMATIC S7/M7 MPI
PPI MPI PROFIBUS

PPI MPI CPU
SIMATIC OP SIMATIC S7/M7

S7

SIMATIC OP SIMATIC S7/M7 PROFIBUS S7

SIMATIC S5 PROFIBUS
SIMATIC OP PROFIBUS-DP

MPI

S7 OP

- TD17 OP3 OP5/A2 OP7/DP OP7/DP-12 OP15/x2 OP17/DP
OP17/DP-12

- OP25 OP35 OP37 TP37

SIMATIC OP

- OP3: 2

- OP5/15/25: 4

- TD17, OP7/17: 4

- OP35: 6

- OP37, TP37: 8

STEP 5

STEP 7



,

SIMATIC ProTool SIMATIC ProTool/Lite
SIMATIC ProTool

SIMATIC
ProTool/Lite

ProTool SIMATIC STEP 7

2-6

OP TD17, OP3, OP5, OP7, OP15,
OP17

ProTool/Lite ProTool

OP OP25, OP35, OP37,
TP37

ProTool

WinCC

WinCC

WinCC

WinCC ODBC
SQL

OLD2.0 OLE OCX

WinCC Windows

WinCC 32 MS Windows 95
MS Windows NT

Windows NT
WinCC

WinCC
32

SIMATIC STEP 7

WinCC



,

3.1

SIMATIC S7/M7/C7 /

3.1.1

Microsoft Windows 95

PC:

80486

16M RAM 32M

VGA Windows 95

Microsoft Windows 95

1
105 Mbyte

STEP 7 64
Mbyte 32 Mbyte RAM 32 Mbyte

50 Mbyte

1 Mbyte

3



,

3.1.2 STEP 7

STEP 7

STEP 7

/PC

STEP 7
AUTHORS

User Manual /231/

Siemens PG 740
STEP 7

STEP 7 UserManual /231/



,

3.1.3 STEP 7

Windows 95/NT Windows
SIMATIC
STEP 7

STEP 7 [SIMATIC Manager]
SIMATIC

Windows 95/NT
[ ] SIMATIC

“Simatic/STEP 7”

SIMATIC

SIMATIC

SIMATIC Manager - zebra

zebra - <Standard Hierarchy, Offline> Project -- C:\SIEMENS\STEP7\S7proj\zebra

3-1 SIMATIC

SIMATIC



,

3.2 S7

STEP 5
STEP 5 1 STEP 5

1

STEP 7 CPU

STEP 7 STEP 5 1 CPU
1 CPU

STEP 7

STEP 5

STEP 7



,

STEP 7 3-2
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3-2 STEP 7

MPI PROFIBUS

STEP 7

DP

DP

1
CPU

SDB



,

STEP 7

CPU
2

ID
STEP 5

ID

S7
S7 CPU

S7 CPU



,

3.3 SIMATIC

3.3.1

1. SIMATIC [ ]

2. [ ] [ ]

3. [OK]

3-1

1 2

3 4

3 4

“S7 Program”
S7 Programs

3 6

3 6 3 6

3 4

S7 CPU

User Manual /231/



,

3.3.2

1.

2. [ ]
[ ]

3. [OK]
[ ]

4. [ ]

5. [ ] *

6. [OK]

User Manual /231/



,

3.4 STEP 7

SIMATIC S5
S7

STEP 7 STEP 7

1.

2. [ ]

SIMATIC 300

SIMATIC 400

PC/

SIMATIC S5

SIMATIC S7/M7 SIMATIC S5

PC/ SIMATIC S5
S5

“+”



,

1.
“Hardware”

2. “Hardware” [HWConfig]

3. [ ]

[
]

4.

1 CPU
HWConfig

User Manual /231/

CPU S7
“Connections” S7

“Source Files” “Blocks”

“Blocks” OB1 “SystemData”



,

3.5

S5 COM NCM
CP COM

S7

SFB

S7

S7 FDL

ID
ID

CPU

S7-400
ID S7-400 S7-300

ID 1

S7

“Connections” CPU
CPU

User Manual /231/



,

SIMATIC S5
SIMATIC 400

SIMATIC S5

S7 [ ]

SIMATIC S5

S5 COM NCM

Verbpro - zebra\SIMATIC 400-Station 1 \CPU413-1 1 - Configuring Connections

3-3

: S5



,

3.6

3.6.1

CPU SIMATIC S7
“S7 Program”

SIMATIC 300 CPU S7

SIMATIC Manager - zebra

zebra - <Standard Hierarchy, Offline> Project -- C:\SIEMENS\STEP7\S7p...

3-4 SIMATIC S7



,

1. S7

2. S7 “Symbols”

3 13.2

3. “Blocks”
“Source Files”

4.
3 6.2

- S7

- S7

5.
Programming Manuals /232/-/236/

���������������������������������
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����������������������������������������������������������������

���������������������������
���������������������������������������������

3-5 STEP 7



,

3.6.2 S7/M7

S7/M7

S7

“Symbols”

OB1 “Blocks”

“Source Files”

-
“Blocks”

[ S7 k]

UDT
VAT

Statement List /232/,LadderLogic /233/
Function Block Diagram /236/

“System Data” SDB

[ ]

S7
“Source Files” “Charts”

[ S7 ]

S7 “Symbols”
[

]
3 13.2

S7



,

ASCII

1. “Source Files”

2. [ ]

3.

“Blocks”



,

3.7

3.7.1

STEP 5 STEP 7
STEP 5 STEP 7

STEP 7
1 1

STEP 7

3-2 : STEP 5 / STEP 7

STEP 5 STEP 7

OB OB

OB SFC

SFB

STEP 5
STEP 7

FB, FX
FC STEP 7 FC

STEP 5

PB FB STEP 7

STEP 7
STEP 5

:
FC

SB - STEP 7

DB, DX DB STEP 7 STEP 5
STEP 7
S7-300

8 Kbyte S7-400 64 Kbyte

DX0 DB1
SDB

CPU
STEP 7

CPU

DK DKX
FK FKX PK

- STEP 7



,

3.7.2

FC “ ”

FC

STEP 7

FB ” ”

3.7.3

STEP 5

FB
FB

FC

FB



,

3.7.4

CPU

SFC FC

SFB
FB

SDB
STEP 7

SFC

SFB

SDB



,

3.7.5

OB

S7 CPU STL
OB

3-3 S5 S7 OB

S5 S7

OB1 OB1

OB6 OB20 OB23

OB9 OB10 OB17

OB2 OB5 OB40 OB47

OB2 OB9 IB 0

OB10 OB18 OB30 OB38

- OB60

OB21 S5-115U
OB20 S5-135U

OB100

OB21 S5-135U OB101

OB22 OB101

OB19 OB35 OB121, OB122, OB80
OB87

STOP OB39

- OB90



,

OB
OB

OB CPU STOP

3-4 S5 S7

S5 S7

OB19 OB121

I/O OB23 OB122

IPC OB24 OB122

OB25 OB122

OB26 OB80

OB27

OB28

(S5-135U)

IB 0 OB28

(S5-155U)

OB85

OB29

(S5-135U)

STOP

I/O OB29

(S5-155U)

OB122

OB30

(S5-135U)

OB30

(S5-155U)

OB122

OB31

/ OB32 OB121

OB33 OB80

OB34

(S5-135U)

OB34

(S5-155U)
SFC

OB35 OB84

OB



,

S5 OV OS
S5 S7

Statement List
Programming Manual /232/

S5 CPU

OB

S7 CPU
2 ” ” ”

”

SFC
SFB CPU

STEP 7
SFC

RET_VAL

3-5 S5 S7

S5 S7

OB31 SFC43 RE_TRIGR

OB34 OB81

OB110 STEP 7 : L STW/T STW

ACCU 1 - 4 OB111 STEP 7 : L 0;
PUSH; PUSH; PUSH

ACCU OB112 :

STEP 7 : PUSH

ACCU OB113

STEP 7 : POP

/ OB120 SFC41 DIS_AIRT

SFC42 EN_AIRT

/
OB121 SFC39 DIS_IRT

SFC40 EN_IRT

/ OB122 SFC41 DIS_AIRT

SFC42 EN_AIRT

/
OB123 SFC39 DIS_IRT

SFC40 EN_IRT

CPU / OB150 SFC0 SET_CLK

SFC1 READ_CLK

S5 S7

/



,

3-5 S5 S7

S7S5

/ OB151 SFC28 SET_TINT

SFC30 ACT_TINT

SFC31 QRY_TINT

OB152 OB1

OB160 - 163

(S5-135U)

STEP 7 : LOOP

OB160

(S5-115U)

SFC47 WAIT

OB170

OB180

OB181 SFC24 TEST_DB

OB182 SFC20 BLKMOV

OB190, OB192 SFC20 BLKMOV

OB191, OB193 SFC20 BLKMOV

OB200 - 205

OB216 - 218 S7

OB220 S7 : ITD

OB221 S7

OB222 SFC43 RE_TRIGR

OB223

IPC OB224

OB226

CRC OB227

OB228 SFC51 RDSYSST
SFC6 RD_SINFO

OB230 - 237 SFB

OB240

OB241

OB242

: PID

: PID

OB250
OB251 FB: FB41 - FB43

SFB41 - SFB43

DB/DX DB
RAM

OB254, OB255



,

3.7.6

S7 STEP 5 STEP 7

3-6 STEP 5 STEP 7

3-6



,

3-6 S5 S7

S5 S7

OB S7 OB

OB S7

PB 0 255 FC

FB/FX 0 255
FC

FB FBlib1
FC

FB/FX FBlib1
FC

SB 0 255 FC

S7GRAPH

DB 2 255 DB S5

DX 1 255 DB 256

DB1/

DX0

CPU
STEP 7 DB1 DX0



,

3.8

DB1 DX0

3-7 DB1

S5 S7

SFC47 WAIT

IPC

SFC60 GD_SND

SFC61 GD_RCV

” ”

FB

CPU HWConfig

CPU HWConfig

CPU HWConfig

OB CPU HWConfig

/ SFC27 UPDAT_PO

/ SFC26 UPDAT_PI

CPU HWConfig

CPU HWConfig

CPU HWConfig

SINEC L1 MPI

SINEC L2 HWConfig

CPU SFC28
SET_TINT HWConfig

OB CPU HWConfig

CPU HWConfig

DB1 DX0



,

3-8 DX0

S5 S7

OB121

IPC

CPU HWConfig

CPU HWConfig

CPU S7-300 CPU
HWConfig S7-400

:

SFC36 MSK_FLT

SFC37 DMSK_FLT

CPU HWConfig

SFC28 SET_TINT

CPU HWConfig



,

3.9

S5
S7

FBLib1 “StdLib30” S7

3.9.1

STEP 5 STEP 7 STEP 5 STEP 7

FB FB

GP:FPGP FC61 GP_FPGP GP:MUL FC65 GP_MUL

GP:GPFP FC62 GP_GPFP GP:DIV FC66 GP_DIV

GP:ADD FC63 GP_ADD GP:VGL FC67 GP_VGL

GP:SUB FC64 GP_SUB RAD:GP FC68 RAD_GP

3.9.2

STEP 5 STEP 7 STEP 5 STEP 7

FB FB

MLD:TG FC69 MLD_TG MLD:EZ FC75 MLD_EZ

MELD:TGZ FC70 MELD_TGZ MLD:ED FC76 MLD_ED

MLD:EZW FC71 MLD_EZW MLD:EZWK FC77 MLD_EZWK

MLD:EDW FC72 MLD_EDW MLD:EDWK FC78 MLD_EDWK

MLD:SAMW FC73 MLD_SAMW MLD:EZK FC79 MLD_EZK

MLD:SAM FC74 MLD_SAM MLD:EDK FC80 MLD_EDK

3.9.3

STEP 5 STEP 7

FB

COD:B4 FC81 COD_B4

COD:16 FC82 COD_16

MUL:16 FC83 MUL_16

DIV:16 FC84 DIV_16



,

3.9.4

STEP 5 STEP 7 STEP 5 STEP 7

FB FB

ADD:32 FC85 ADD_32 REG:LIFO FC93 REG_LIFO

SUB:32 FC86 SUB_32 DB:COPY FC94 DB_COPY

MUL:32 FC87 MUL_32 DB:COPY FC95 DB_COPY

DIV:32 FC88 DIV_32 RETTEN FC96 RETTEN

RAD:16 FC89 RAD_16 LADEN FC97 LADEN

REG:SCHB FC90 REG_SCHB COD:B8 FC98 COD_B8

REG:SCHW FC91 REG_SCHW COD:32 FC99 COD_32

REG:FIFO FC92 REG_FIFO

3.9.5

STEP 5 STEP 7 STEP 5 STEP 7

FB FB

AE:460 FC100 AE_460_1 AE:466 FC106 AE_466_1

AE:460 FC101 AE_460_2 AE:466 FC107 AE_466_2

AE:463 FC102 AE_463_1 RLG:AA FC108 RLG_AA1

AE:463 FC103 AE_463_2 RLG:AA FC109 RLG_AA2

AE:464 FC104 AE_464_1 PER:ET FC110 PER_ET1

AE:464 FC105 AE_464_2 PER:ET FC111 PER_ET2

3.9.6

STEP 5 STEP 7 STEP 5 STEP 7

FB FB

SINE FC112 SINE ARCCOT FC119 ARCCOT

COSINE FC113 COSINE LN X FC120 LN_X

TANGENT FC114 TANGENT LG X FC121 LG_X

COTANG FC115 COTANG B LOG X FC122 B_LOG_X

ARCSIN FC116 ARCSIN E^X FC123 E_H_N

ARCCOS FC117 ARCCOS ZEHN^X FC124 ZEHN_H_N

ARCTAN FC118 ARCTAN A2^A1 FC125 A2_H_A1



,

3.10

STEP 7
S5 S7

3-9 S5 S7

S5 S7

BOOL,

BYTE,

WORD,

DWORD,

,

,

,

,

-

ASCII

BOOL,

BYTE,

WORD,

DWORD,

INT,

DINT,

REAL,

S5TIME,

TIME, DATE; TIME_OF_DAY,

CHAR

- DATE_AND_TIME,

STRING,

ARRAY,

STRUCT

,

,

-

-

TIMER,

COUNTER,

BLOCK_FC, BLOCK_FB,

BLOCK_DB, BLOCK_SDB,

POINTER,

ANY



,

3-10 S5 S7

S5 S7

KB L KB 10 k8 L B#16# A

KF L KF 10 k16 L 10

KH L KH FFFF 16# L 16# FFFF

KM L KM 1111111111111111 2# L 2# 11111111_11111111

KY L KY 10,12 B# L B# 10,12

KT L KT 10.0 S5TIME# S5T# L S5TIME# 100ms

KC L KC 30 C# L C#30

DH L DH FFFF FFFF 16# L DW#16# FFFF_FFFF

KS L KS WW ’ xx ’ L ’ WW ’

KG L KG +234 +09 L +2.34 E+08

: S5 : ANSI/IEEE

31 30 24 23 22 0 31 30 23 22 0

SE 26.. ... ... 20 SM 2-1...... .....2-23 S 27.. ... ... 20 2-1.. .... ... 2-23

=

SE =

SM =

: 1.5 x 10-39 to 1.7 x 1038

= + * +127

S =

: 1.18 x 10-38 3.4 x 10+38

* :
127 0

Statement List Programming Manual /232/



,

3.11

3.11.1

3-11 S5 S7

S5 S7

I I

Q Q

I/O P, Q, G PI I/O

PQ

F M

S M M 256.0

“
”

L

T T

C C

D... DB...

RS, RT, RI, RJ -

C -

S7 DB DI 2
DB DI

DB
2 DBX DBB DBW DBD

DIX DIB DIW DID
DB

D DB DW DD

3 7.6

! S7
CPU CPU

2 2.1



,

3.11.2 S7 :

STEP 7

FC S5

FB

STEP 5

STEP 5
200 250

STEP 7

STEP 7



,

STEP 7 3

FC
FB OB

OB

FC

S7-300 256
S7-400 16Kbyte CPU

STEP 7



,

3.12

3-12 S5 S7

S5 S7

TAK, ENT, I, D,
ADDBN, ADDKF,
ADDDH

TAK, ENT, INC,
DEC, +,

S7 :

CAW, CAD, PUSH,
POP, LEAVE

-

/
MA1, MBR, ABR,
MAS, MAB, MSB,
MSA, MBA, MBS;
TSG, LRB, LRW,
LRD, TRB, TRW,
TRD

S7 :

LAR1, LAR2,
TAR1, TAR2,
+AR1, +AR2,

CAR

AR1, AR2

A, AN, O, ON, A
, O , , O, S,

R, RB, RD=

TB, TBN, SU, RU

A, AN, O, ON, A
, O , , O, S,

R, =

SET; A, SET; AN,
SET; S, SET; R

New in S7:

X, XN, X , XN ,
FP, FN, NOT, SET,
CLR, SAVE

-

SP, SE, SD,
SS/SSU, SF/SFD,
FR, SEC

SP, SE, SD, SS, SF,
FR, S T

-

CU/SSU, CD/SFD,
FR, SEC

CU, CD, FR, S C -

L, LD, LW, LDW,
TL PB, L QB,
L PW, L QW, T PB,
T QB, T PW, T QW

L, LC, T

L PIB, L PIW,
T PQB, T PQW

-

LY GB / GW / GD /
CB / CW / CD,
LW GW / GD / CW /
CD,
TY GB / GW / GD /
CB / CW / CD,
TWGW / GD / CW /
CD

I/O



,

3-12 S5 S7

S7S5

+F, -F, xF, :F, +D,
-D

+I, -I, *I, /I, +D,
-D, *D, /D

S7 :

MOD

-

+G, -G, xG, :G +R, -R, *R, /R -

!=F, ><F, >F, <F,
>=F, <=F, !=D,
><D, D, <D, >=D,
<=D, !=G, ><G,
>G, <G, >=G, <=G

==I, <>I, >I, <I;
>=I, <=I, ==D,
<>D, >D, <D, >=D,
<=D, ==R, <>R,
>R, <R, >=R, <=R

-

CFW, CSW, CSD
DEF, DED, DUF,
DUD, GFD, FDG

INVI, NEGI,
NEGD, BTI, BTD,
DTB, ITB, RND,
DTR

S7 :

ITD, RND+,
RND-, TRUNC,
INVD, NEGR

-

AW, OW, XOW AW, OW, XOW

S7 :

AD, OD, XOD

-

SLW, SLD, SRW,
SRD, SVW, SVD,
RLD, RRD

SLW, SLD, SRW,
SRD, SSI, SSD,
RLD, RRD

S7 :

RLDA, RRDA

-

G, CX OPN

G, GX SFC22 SFC22
CREATE_DB

S7 :

CDB

L DBLG, L DBNO,
L DILG, L DINO



,

3-12 S5 S7

S7S5

JU, JC, JN, JZ, JP,
JM, JO, JOS, JUR

JU, JC, JN, JZ, JP,
JM, JO, JOS

S7 :

JCN, JCB, JNB,
JBI, JNBI, JMZ,
JPZ, JUO, LOOP,
JL

-

JU, JC, DOU,
DOC, BE, BEU,
BEC

CALL, BE, BEU,
BEC

-

/ BAS, BAF S7 :

MCRA, MCRD,
MCR , MCR

SFC26 SFC27

STP, STS, STW SFC46 SFC46 STP

DO <
>

- DB/

DO FW, DO DW :

DO RS

3 13.4

LIR, TIR, LDI, TDI -

3 13.4

TNB, TNW, TXB,
TXW

SFC20 SFC20 BLKMOV

LIM, SIM, IAE,
RAE, IA, RA

SFC39 42 SFC39 - 42



,

3-12 S5 S7

S7S5

ACR, TSC, TSG - S7

- ABS, COS, SIN,
TAN, ACOS,
ASIN, ATAN, EXP,
LN

- -

BLD xxx

NOP 0, NOP 1

BLD xxx

NOP 0, NOP 1

-



,

3.13

3.13.1

S5 S7 1

S7
S5 2

S5 S7

DL 0, 1, 2, 3, ...255 DBB 0, 2, 4, 6, ...510

DR 0, 1, 2, 3, ...255 DBB 1, 3, 5, 7, ...511

DW 0, 1, 2, 3, ...255 DBW 0, 2, 4, 6, ...510

DD 0, 1, 2, 3, ...254 DBD 0, 2, 4, 6, ...508

D x.y 8 y 15 DBX 2 x.y

0 y 7 DBX 2 x+1 .y

3.13.2

S5 S7

STEP 5

S7 24

STEP 7 ZULI

CPU

STEP 5

STEP 7



,

STEP 7

STEP 7

ASCII

S7

STEP 5/ST

*.SDF *.ASC *.DIF *.SEQ

1. S7

2. “Symbols”

3. [
]

4. [
]

5.

6.

S5 S7 *.SEQ S5
S5 S7

*.DIF

User Manual /231/



,

3.13.3 :

S5

1

L DB100.DBW6

L DB_MOTOR.SPEED

DB_MOTOR DB100
MOTOR.SPEED

DB_MOTOR.SPEED DB100.DBW6

DB
STL

1. DB OPN DB100

2. L DBW 6



,

STEP 5

:

L DBW 6
L SPEED

STEP 7
S7-300/S7-400 CPU

DB DB

DB

DB

FB

FC
STRING DATE_AND_TIME ARRAY STRUCT UDT

DB

DB DB100.DBX0.1 FC
STEP 7 DB DB100 DB

FB STRING DATE_AND_TIME
ARRAY STRUCT UDT

STEP 7 DB
DB

FC STRING DATE_AND_TIME
ARRAY STRUCT UDT

STEP 7 DB
DB



,

3.13.4

S5 “DO” S7

S5 1
3-7

3-7 S5

S7 2

3-8

3-9

STEP 5

STEP 7



,

S5

” ” “IB”

T C DB
FC FB

M

DB

DI

L

STL S5 STL S7

5 ACCU 1
ACCU 1 MW2

T 5

2

STL S5 STL S7

2#0000 0000 0000 0000 0000 0000 0100 0111 2
ACCU 1 S7

8.7 FW 2 S5 /
MD 2 S7

I 8.7
Q 8.7



,

STL S5 STL S7

2#0000 0000 0000 0000 0000 0000 0100 0000 2
ACCU 1 S7

8 FW 2 S5 /
MD 2 S7

IB 8 and
FW 8 STEP 7 MW 8 in STEP 7

[ ] OPN

OPN DB10
L IB [DBD 20]

“0”

STEP 7 AR1 AR2

2

P#Byte.Bit

Statement List Programming Manual /232/



,



4

5

6

7

8

9

Teil 1: Planung des Umstiegs 2
:



,



,

STL S7 S5
S7 S5 S7 FBD

S5CSF S5 S7
S5

S7

S5

4



,

4.1 S5

S5

S5 S7

S5 S7 S5 S7

S7

S5 CPU S7 CPU

S5
S7

S7

S5

2

3
8

3 12

3 9

3-5



,

S5 S7

2

S7
LIR TIR

DO FW DO DW
S7

S7



,

4.2 S7

STEP 7 2

STEP 7 CPU STEP 7

3 3.1

4.3

HWConfig

2
S7 S5

3 4

HWConfig

HWConfig CPU DB1/DX0
S5

3 4

CPU
3 4

STEP 7



,

5 1 <Name>ST.S5D

<Name>XR.INI

<Name>Z0.SEQ

5 2

S5
5 3

DB1 / DX0

1

5 4 OB

5



,

5.1

S5

<Name> ST.S5D

<Name> XR.INI

S5

S5 <Name> Z0.SEQ.

1. S5 S5

2. STEP 5
DOS



,

5.2

S7 CPU

S7 CPU

1. S7 CPU

2. S7 CPU 2 2.1 2

1. SIMATIC

2. S7 CPU

3. [PLC ]

[ ] CPU

[ ]
CPU

OB SFB SFC

STL CPU

CPU



,

5.3 S5

STEP 5 STEP 7

STEP 7

STEP 5

DB1 DX0
DB1 DX0

S7 CPU

STEP 5

STEP 5

STEP 5 1
5

4

1

ARRAY [1..256] of
WORD



,

5.4

S5

S5

S5

S5

S5 OB

S7S5CAPA.MAC SIMATIC
S7S5CAPB.MAC

OB
256



,

5.4.1

<S5 >

S5
G DB 0

ACCU 1 S7
SFC22 CREAT_DB

5-1

S5 S7



,

5.4.2 OB

S5 S7 S5 OB
OB

S5 OB x
OB

FB

5-2 OB

S5 S7

S5 S7
OB

OB

S7

S5 OB 3 7.5

2 2
S7

OB



,

5.4.3

1. Windows 95 [ ]
[Simatic/STEP 7/Convert S5 files] S5/S7

2. [ ]
!

: S7S5CAPB.MAC

3. [ ]

4. [ ]

: S7S5CAPB.MAC

Converting S5 Files - [s7u5capB.mac]

5-1 [S5 ]



,

6.1

S5

5.1

STEP 7
Windows 95 [ ] S5/S7

[Simatic/STEP 7 V2/Converting S5 Files]

S5/S7

Converting S5 Files

6-1 S5/S7

S5/S7

6



,

1. [ ]

2.

3. [OK]

: S5/S7

[S5 [<Test>ST.S5D]]

Converting S5 Files - [Test@@st.s5d]

6-2 [S5 -[<Name>ST.S5D]]

“STL File” “Error File”
“Converted Assignment List”

TEST.TXT

1.

2.

“Convert S5 File [<Test>ST.S5D]”

1.

2. “New Block Number”
“OK”

No. -> New No



,

S5
“Std” *

“Start”

S5 S5

Convert File

6-3

S5
S7 STL

S5



,

S5

Convert File

6-4



,

6.2

S5/S7

<Name>A0.SEQ:

<Name>ST.S5D ASCII

<Name>AC.AWL:

2 STL

<Name>S7.SEQ:

<Name>AF.SEQ:

[S5 ]



,

Converting S5 Files - [012625st.s5d]

S7U5CAPX

6-5



,

STL

[ ]

Print

�

�

�

6-6



,

6.3

1.

2.

3.

S5 S7
6.1

S5 S7
3

STL

6-1

Absolute parameter dows not
match address

ID

Bit access to T/C is no longer
allowed (please check)

S5 STL

Block not available FB
FX

CALL OB is not allowed OB S7 CALLSFC

CALL SFC xy generating,
please extend parameter list

SFC SFC

Command in block not
allowed

Comment too long S5

Conversion error BI

Directory not available

Error in macro file. Macro xy
ignored

Error in parameter S5



,

6-1 ,

File not found

Invalid MC5 code was
converted

S5

Invalid operator S5 S7

Invalid operator, may be
replaced by the instruction
\“L P# formal parameter\”

S7

Jump label cannot be
generated

JUR S5

Label invalid S5

Label undefined S5

Memory overflow in
programming device (space
problem)

No access rights

No block name given

Undefined command MC5/STL S5

S7
S7

Undefined formal parameter S5

Write error on diskette

Wrong address S5

STL

Wrong comment length S5

Wrong nesting depth

Wrong number of parameters S5

Wrong parameter type S5



,

S5

6-2

Jump instruction after EDIT
cannot be compiled

JU EDIT STL JU

ID only influences Accu 1-L,
now whole Accu 1

S7 32 STL
INCREMENT/DECREMENT

If S5 115U, then change to
OB 100

S5 OB21 OB
101

S5 S5 115U
OB 101 OB

100

Note block numbers may be
changed

S5

OB was interpreted as OB 34
from S5 115U

CPU OB 34 OB

OB 23 and OB 24 have been
converted to OB 122

OB 23 OB 24 S7
OB 122

OB 23 24 OB 122
OB 122

Output not allowed
(GRAPH5 block)

GRAPH 5 GRAPH 7

Output not allowed
(product no.)

S5
S7 FC

Please check time interval
settings

S7 S5

Please observe different STOP
commands

STP STS STW

Preheader not available FB FX

DB DX

RLO is set S5 SU RU
S7 RLO

CLEAR

S5 screen DB was not used to
assign parameters to S7

MASK DW0 DW1 STEP 7

System preferences cannot be
set by the S5/S7 Converter

DB DX S5



,

STL

SIMATIC S7

[ ] STL
S7 “Source Files”

STL

S5
1

7



,

7.1

HWConfig

7.1.1

S5 S7

SIMATIC

1. SIMATIC

2. [ ]

3.

S7 /
I/O

S7 [ ]

:

S5

S7

S7

S7



,

1.
[ ]

[ ] [ ]

2. [ ]

:

3.
S5 S7

4.

7.2

S7

2

S7 STL

S7

3 11 3 12

S7



,

7.3 -

S5/S7 DOFW DODW
STEP 7

STEP 5 STEP 7

STEP 7

S5/S7

AR1
STW ACCU 1 ACCU 2

S7

S7

3 13.4

BR



,

7.4

STEP 5
STEP 7

STEP 5 STEP 7

255
L, T, ...

BR
3 13.4

Statement List Programming Manual /232/

SFC20 BLKMOV

“ANY Pointer”

7.5

B <Formal Parameters
of Type “B”> S5

“JU Logic Block”

“A DB Data Block”

“B” X

S5/S7

:

:

I/O :

:

S5
B<Block
Parameters>



,

7.6

S5 SFB

: [S5 [<Name>ST.S5D]]
[Std.]

: “Output not allowed product no. ”

STEP 7

FC61 FC125 S7 S5
3 9

S7 S7

1.

2. S5 StdLib30 SIMATIC

3. S7 S7

S5

FC



,

STL

[ ]

[ ]

8



,

LAD/STL/FBD - [Example_V4\S7 Program(1)\...\Local Data1]

Compiler Report

8-1

2
/

INSERT



,

4
S7 S5

I/O

9-1

9



,

9.1

CPU

9-1 6ES5 460-7LA13

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PS 211 210 29 28 27 26 25 24 23 22 21 20 A E O

12

12
13

“O”

“E”

“A” “0”

9-2 S7

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

S 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

S = 15
“0” “1”

S7

W#16#7FFF

HWConfig

S5

S7



,

15

“0”

14
+/-10V

(BR = 0
“0”

RET_VAL
RET_VAL S7 S5



,

9-2



,

9.2

S5

L

14

+/-10V

T RET_VAL

VOID

9-3

1



,

2
S5

L TLAD/STL/FBD

9-3

I n.0 L 0.0 ON ON

I n.1 L 0.1 STOP

I n.2 L 0.2 EMERGENCY_STOP

I n.3 L 0.3 MOTOR_RIGHT :

I n.4 L 0.4 MOTOR_LEFT :

I n.5 L 0.5 LIMIT SWITCH RIGHT ,

I n.6 L 0.6 LIMIT SWITCH LEFT ,

I n.7 L 0.7 -

Q m.0 L 1.0 READY

Q m.1 L 1.1 CLOCKWISE

Q m.2 L 1.2 COUNTER-CLOCKWISE

Q m.3 L 1.3 POSITION REACHED

ON
READY MOTOR_RIGHT
MOTOR_LEFT

STOP

EMERGENCY_STOP
EMERGENCY_STOP

2



,

9-4



,

9.3 OB OB82

20 OB

OB 4

Reference Manual /235/
“StdLib30” “StdLib30”

HWConfig
CPU

OB82

OB
SFC 39 42

Reference Manual /235/

DB82 “DB_DIAG”
NO_EXT_VOLTAGE

Before the STL
DB82 “DB_DIAG”

OB82



,

continued

9-5



,

9-6



,

9.4

SFC20 “BLKMOV”
1

SFC20 “BLKMOV”

SRCBLK INPUT ANY I, Q, M, D, L

RET_VAL OUTPUT INT I, Q, M, D, L

DSTBLK OUTPUT ANY I, Q, M, D, L

SFC20 “BLKMOV”
ANY



,

ANY

9-4 ANY

n
n+1 n+2 n+3 n+4 n+5 n+6 n+7 n+8 n+9

B#16#10
9-5

9-7

9-5 n+1

: 01 02 03 04 05 06 07

: BOOL BYTE CHAR WORD INT DWORD DINT

: 08 09 0A 0B 0C 0E 13

: REAL DATE TOD TIME S5TIME DT String

r r r

n+6 n+7 n+8 n+9

9-7 n+6 n+9

ANY



,

SFC20 “BLKMOV”

2 ANY
ANY 1 ANY

ANY
SFC20 “BLKMOV”

continued

9-8



,

9-9

9.5

OB1

9-6

DB_DIAG DB82 DB82

DB_MEASVALS DB100 DB100

DB_MOTOR_1 DB110 DB110 1

ERROR MW 100 WORD FC4



,

9-10 OB1



,



A

B

Teil 1: Planung des Umstiegs



,



,

A.1

A-1

S5 STL
( )

S5 STL
( )

S7 STL
( )

S7 STL
( )

”A” ”Q” ”A” ”Q”

”AB” ”QB” ”AB” ”QB”

”AD” ”QD” ”AD” ”QD”

”AW” ”QW” ”AW” ”QW”

”BF” ”BN” ”” ””

”D” ”D” ”DBX” ”DBX”

”DW” ”DW” ”DBW” ”DBW”

”DD” ”DD” ”DBD” ”DBD”

”DR” ”DR” ”DBB” ”DBB”

”DL” ”DL” ”DBB” ”DBB”

”E” ”I” ”E” ”I”

”EB ”IB” ”EB” ”IB”

”ED” ”ID” ”ED” ”ID”

”EW” ”IW” ”EW” ”IW”

”M” ”F” ”M” ”M”

”MB” ”FY” ”MB” ”MB”

”MD” ”FD” ”MD” ”MD”

”MW” ”FW” ”MW” ”MW”

”PW” ”PW” ”PEW/PAW” ”PIW/PQW”

”PY” ”PY” ”PEB/PAB” ”PIB/PQB”

”QB” ”OY” ”PEB/PAB” ”PIB/PQB”

”QW” ”OW” ”PEW/PAW” ”PIW/PQW”

”S” ”S” ”M” ”M”

”SD” ”SD” ”MD” ”MD”

”SW” ”SW” ”MW” ”MW”

A



,

A-1

S5 STL
( )

S7 STL
( )

S7 STL
( )

S5 STL
( )

”SY” ”SY” ”MB” ”MB”

”T” ”T” ”T” ”T”

”Z” ”C” ”Z” ”C”

”= <Formal
parameter>”

”= <Formal
parameter>”

”# <Formal
parameter>”

”# <Formal
parameter>”

A-2
S7

A-2

S5 STL ( ) S5 STL ( )

”A1” ”A1”

”A2” ”A2”

”BA” ”RI”

”BB” ”RJ”

”BR” ”BR”

”BS” ”RS”

”BT” ”RT”

”CB” ”CY”

”CD” ”CD”

”CW” ”CW”

”GB” ”GY”

”GD” ”GD”

”GW” ”GW”

”SA” ”SA”



,

A.2

A-3 S7 STL STL S5

A-3

S5 STL S5 STL S7 STL S7 STL

”AF” ”RA” ”CALL SFC42” ”CALL SFC42”

”AS” ”IA” ”CALL SFC41” ”CALL SFC41”

”BEA” ”BEU” ”BEA” ”BEU”

”BEB” ”BEC” ”BEB” ”BEC”

”+D” ”+D” ”+D” ”+D”

”-D” ”-D” ”-D” ”-D”

”!=D” ”!=D” ”==D” ”==D”

”><D” ”><D” ”<>D” ”<>D”

”>D” ”>D” ”>D” ”>D”

”>=D” ”>=D” ”>=D” ”>=D”

”<D” ”<D” ”<D” ”<D”

”<=D” ”<=D” ”<=D” ”<=D”

”DED” ”DED” ”BTD” ”BTD”

”DEF” ”DEF” ”BTI” ”BTI”

”DUD” ”DUD” ”DTB” ”DTB”

”DUF” ”DUF” ”ITB” ”ITB”

”ENT” ”ENT” ”ENT” ”ENT”

”+F” ”+F” ”+I” ”+I”

”-F” ”-F” ”-I” ”-I”

”:F” ”:F” ”/I” ”/I”

”xF” ”xF” ”*I” ”*I”

”!=F” ”!=F” ”==I” ”==I”

”><F” ”><F” ”<>I” ”<>I”

”>F” ”>F” ”>I” ”>I”

”>=F” ”>=F” ”>=I” ”>=I”

”<F” ”<F” ”<I” ”<I”

”<=F” ”<=F” ”<=I” ”<=I”

”FDG” ”FDG” ”DTR” ”DTR”

”+G” ”+G” ”+R” ”+R”

”-G” ”-G” ”-R” ”-R”

”:G” ”:G” ”/R” ”/R”

”xG” ”xG” ”*R” ”*R”



,

A-3

S5 STL S7 STLS7 STLS5 STL

”!=G” ”!=G” ”==R” ”==R”
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