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S7-300 S7- 400  (LAD)  
http://support.automation.siemens.com/CN/view/zh/18654395 
S7-300 S7-400  (STL)  
http://support.automation.siemens.com/CN/view/zh/18653496 

STEP 7 V5.3  
http://support.automation.siemens.com/CN/view/zh/18652056 
S7-CFC for SIMATIC S7 
http://support.automation.siemens.com/CN/view/zh/24451339 
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2.1. S7-CFC  
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STEP7 S7-CFC STEP7 S7-CFC 

Chart Chart 
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3.1.1. Charts  
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Chart Chart CPU SIMATIC 

Manger CFC Chart  
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Chart

Chart 
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3.1.5. Nested Charts ( )  

Chart Chart, Chart /
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3.2. S7-CFC  

3.2.1.  

CFC Blocks CFC LAD

S7 

Program(2)\Blocks FB1, FC105 CFC

CFC  Program (2)  

 



 
3-8: CFC Blocks  

Options Blocks Types… S7 Program(2)\Blocks FB1, 

FC105
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CFC Clean Up… CFC
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S7 Program(2)\Blocks FC105 New 

Version… FC105  

3  

1. OS ES

RUN Block I/O
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CFC  "Read Back Chart" 

 

WinCC  

 CFC DB

WinCC  

 / / S7_m_c=true

 

 / OS / WinCC

 

 / WinCC

 

 / WinCC

 

 WinCC OS  

3.3. S7-CFC  

/

 



3.3.1.  

Object Properties-General

 

 Name 16   

 Operator C and M possible OCM Possible OS

“Operator Control and Monitoring”“Messages”

“block icon”  

 Operator Control and Monitoring 

WinCC  

 block icon WinCC

 

 Messages

MIS/MES  

 

3.3.2. /  

NAND, OR 

"Edit >Number of I/Os..." AND

2 120  
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/ /
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 #    /  

 Name   /  

 Value   

 Invisible /

     

 Watched   

 Identifier BOOL OS  

 Text0  BOOL  0 Close 

 Text1  BOOL  1 Open 

 Parameter  

 Signal   

3.4.1.  

BOOL S7-CFC BOOL

Inverted “0” “1”“1” “0”  
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 NOT  

3.4.2.  

S7-CFC

IN_BOOL “0” “close” “1”

“open” IN_WORD “2” “in123456”  
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LAD/STL FB/FC

FC60 BOOL BOOL

"S7_string_0"  "S7_string_1"  

 
3-15: BOOL  

LAD/STL FB/FC

FC60 WORD BYTE,INT, DINT, WORD, DWORD 

"S7_string_2" "S7_string_25"  
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 "S7_string_0"  "S7_string_1" BOOL 16  

 "S7_string_2" "S7_string_25" BYTE,INT, DINT, WORD, DWORD 

 

 "S7_enum" , PCS7 Configuring 

enumerations BOOL, BYTE, INT, DINT, WORD, DWORD 

16 "S7_string_0" "S7_string_25"

PCS7  
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archiving long_term archive OS  

 "No archiving" (S7_archive:= 'false')  

 "Archiving" (S7_archive:= 'shortterm') OS  

 "Long-term archiving" (S7_archive:= 'longterm') CD

DVD MOD  

OCM BOOL BYTE WORD DWORD

INT DINT REAL  
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CFC Chart Interconnections  

 block/chart block/chart

 



 block run-time group BOOL  

 chart block chart  

 block CFC  

Chart
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“Interconnection to Address...”

I/O

block  
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3.5.2. Run-Time Groups  

Block Run-Time Group

Run-Time Group “Active”  

 
3-19: Run-Time Groups  

3.5.3.  

block/chart CFC



block/chart

 

“Textual Interconnection...”

(chart\block.I/O) CFC

CFC (1)\1.ERR CFC (1) (A1)\1.ERR CFC(1)

Sheet A, Sheet A  1 ERR  
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3.5.4.  

block 

Block “ST”  

 

 BOOL, WORD...  

  

 

 “ST”  

  

  

 

Chart=CFC(1) 
Block= 1 

=ERR  
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DBx.name_st

DBx.element  
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CPU

block

 

3.6.1.  
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3.6.2. CPU  

“Edit>Run Sequence...  run-time editor 

CPU /runtime group/block /

runtime group/block

 /runtime group  

1/5
runtime group 

5
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3.6.3. Runtime Group 

“Insert Runtime Group… Runtime 

Group S7program/charts CFC OB35

Runtime Group chart chart 

OB35 Runtime Group chart

OB1 “Predecessor for the Next Chart Insertion… S7program/charts

CFC chart OB1  
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Runtime 
editor 

Runtime group 
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block 

Block run-
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3.6.4. Runtime Group  

 runtime group 

 

 
3-25: runtime group  

 Scan rate runtime group

16
02 12 22 … 

152

OB33  500 ms scan rate : 1s, 2s, 4s, 8s, 16s  

 Phase offset 0 Scan rate OB33

 500 ms Scan rate 16,Phase offset runtime group

1.5s; 9.5s; 17.5s  

 Active runtime group 
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chart FB chart

CFC SCL  

3.7.1. chart  

“Chart > Compile > Charts as Program...

 

CFC FC DB  

FC  

 OB FC 

 Runtime Group FC  

 



DB  

 FB DB 

 FC CFC DB, DB

4 Kbytes DB  

 

“Make Textual Interconnections”

 

3.7.2. chart FB 

“Chart > Compile > Charts as Block Type... chart FB  

 

3-26: runtime group  

Compile for CPU 

S7 300 / S7 400 OB, FB  

Optimize code for  

· Local data requirements:  

chart

VAR chart

 

· Download changes in RUN 

chart VAR_TEMP

VAR_TEMP CPU chart

FB  

 



 

Know-how protection 

SCL  
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CFC CFC AS( )

CFC / Blocks blocks

 

 

3.8.1. Entire program  

CPU STOP RUN-P Entire program

CPU STOP

CPU   

3.8.2. Changes only  

CPU RUN-P Changes only CPU

STOP CPU STOP

Change only  

 

  

  

  

 CFC “Options>Customize>Compile/Download…” “Compress”

CPU CFC FC/DB

Changes only  

 CPU

Changes only  

 changes only or entire program

Changes only  

 Changes only  

 PLCSIM CPU

Changes only  



3.8.3. CPU STOP  

CPU STOP  

 

   

 CPU

Options > Customize > Compilation CPU 100%

 

  

 OB FC CFC  

 S7 CPU

Options > Customize > Compilation CPU 100%

 

 

 

   

 CPU

Options > Customize > Compilation

CPU 100%  

 CPU 100% Options > 

Customize > Compilation  

 CPU  compress the CPU memory 

 skip compression and continue the 

download (responsibility of the user)  

 cancel the download 

 CPU 100%  

 
Type import  

 

FB61 FB46 FB46 FB202

FB202 “Options > Chart Reference Data...> 

Block Call Hierarchy”  

/ Copying/moving  

 



Include user data blocks  

CFC  

  

 S7 program CPU  

CFC  

 S7 program CPU  

 S7 program CPU

 

3.9. Chart 

3.9.1. Modified Data 

chart OS read back CFC charts

 

3.9.2. Reading Back 

“Chart > Read Back.... ” “Program on 

the CPU” CPU chart  

SIMATIC Manager “Upload” CPU

CFC “Program Offline”  

“operator control and monitoring (S7_m_c:='true')”

(S7_read_back := 'true')  

 
3-27: Reading Back 

3.9.3.  



“Options > Logs > Read 

Back” I/O  

 

  Inout, input output  

 ANY, ARRAY, POINTER, UDT   

 SFC Input  

 CPU

CPU  

 BATCH S7_read_back :='false' 

  H CPUs  H CPU solo CPU,

CPU  

 

 

 “OCM-capable parameters” FC input  

 “All parameters” chart I/Os FC input  

3.10.  

CFC chart 

“Debug > Test Settings...”  

3.10.1. Test Modes 

 
 Process Mode CP

“watch off”

“Debug > watch on”

 

 Laboratory Mode Process Mode

“watch on”  

“Debug > Test Mode”  

3.10.2. /  

chart

 

  

 CPU 
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 DB block  

 FC BOP AND, OR  

 STRING, DATE_AND_TIME, ANY  

FB EN=0

EN  0  1 FC BOP

 

3.10.3. Dynamic Display  

block chart 

BOOL, WORD “View -> Dynamic Display”
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“Insert in Dynamic 

Display”

 

4. CFC  

4.1.  

 

CFC  

  

  

 PID  

  

4.2. CFC  

CFC PID  
 

 PID  OB35 SCL STEP7  

  OB1  

 

  WORD  INT  

 PID  

 PID  

 PID  FC106  

 FC106 INT WORD  

 

1) CFC  
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2)  Charts CFC CFC 

 
4-2: CFC 

3) CFC  

 
4-3: CFC  

sheet view
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4-5: CFC  

6)  

run sequence 
CFC

 

OB35 

FB1 
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7)  
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8) CFC Library > ELEM 400 CPU PID FB1

FB10 

CONVERT
WORD

INT
 



 
4-8: CFC  

 
 
 
 
 
 
 
 
 
 
 
 

9) CFC MULTIPLX>SEL_R Standard 

library>TI-S7 Converting Blocks FC106 Conversion INT -> 

WORD  
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S7-400 
CPU PID

FB1
FB10  
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11) LMN MAN 
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1

 

WORD->INT
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PID  

 

 

 

1 
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14) OB35,OB100 Options -> Customize -> 

Compile/Download FC number from 1-150  
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15) File->Compile, Blocks SCL

OB35,OB100 SCL  
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16) Debug-> Test Mode  

 

 

CPU 
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17)  View -> Dynamic Display  
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5. S7-CFC  

5.1.  

5.1.1. S7-CFC FC ? 

S7-CFC FC ? 

CFC chart “@SCLFileFromCFC_SFC...”

S7-SCL S7-SCL “Create 

debug info” SCL CPU S7-SCL

CFC  

 

S7-SCL CFC
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 I/O Chart I/O  

 block IN chart  IN  IN_OUT  

 block ANY I/O chart I/O

 

 

 

 Chart

Chart  

 FC Chart I/O  

5.1.3. “SCL ”?  

CFC “SCL ”? 

CFC  S7-SCL  S7-SCL 

CFC  S7-SCL   



SCL  

 S7-SCL chart

 S7-SCL 

 ( FC)  S7-SCL

 CFC   

5.1.4. CFC ?  

CFC block  

160 160  

5.1.5. LAD “30:484”?  

LAD/FBD/STL “Monitor” “30:484”( 

)?  

“Monitor” “30:484”( LAD/FBD/STL

  

 

a) (LAD/STL/FBD CPU

“Monitor”   

b) (LAD/STL/FBD CPU

CPU

“Monitor”   

c) (LAD/STL/FBD CPU

CPU “Monitor”  

b) c) CFC

CFC CFC CPU (

SIMATIC LAD/STL/FBD S7-CFC ) 

CFC CFC CFC CFC

PLC PLC  

5.2.  

5.2.1. OB CFC chart ?  

OB CFC chart  



CFC CFC chart OB OB

OB1 chart I/O,   

 

 CFC  "View > Chart I/Os" chart

OB

"OB1_MIN_CYCLE"  INT)   

 CFC "Chart > Compile > Chart as Block..."  "Compile chart 

as block type"   

 "General" FB "Compile for CPU"  S7-300  S7-400 

  "OK" CFC chart  

 STEP7 OB1 CFC CFC "FB blocks" FB

FB   

5.2.2. “MUL_R” “DWORD” ?  

“MUL_R” “DWORD”  

“MUL_R”  REAL 

“MUL_R” “DWORD”

“DW_R”  ( “R_DW”  (   

 

 CFC

 

 ANY   

 CFC ARRAY CFC

  

 IN_OUT  

5.2.3. S7-CFC  DB  FC ?  

S7-CFC S7-CFC  DB  FC? 

S7-CFC blocks

S7-CFC FC/DB S7-CFC
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5.2.4. CFC chart ?  

CFC chart  

CFC chart  

1. chart   

  CFC chart 

  Chart > Compile > charts as program 

 “@SCLFileFromCFC_SFC...” S7-SCL   

  SCL “KNOW_HOW_PROTECT” //  

  SCL 

  

 “charts”  SIMATIC  CFC chart

“charts”  

 

 

CPU 
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2. chart   

  CFC chart 

  Chart > Compile > Charts as block type 

 “Know-how-Protection”  OK  

  SCL   

  CFC  SCL  
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