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Provides you with an overview of PID ControlChapter
1

Explains how to call the parameter assignment user interfaceChapter
2

Describes the function blocks FB 41 “CONT_C”, FB 42 “CONT_S”
and FB 43 “PULSEGEN”

Chapter
3
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FB41 FB43
S7/C7 CPU

3.1 FB41 ”CONT_C” 3-2

3.2 FB42 ”CONT_S” 3-9

3.3 FB43 ”PULSEGEN” 3-15

3.4 PULSEGEN 3-24
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3.1 FB41 ”CONT_C”

FB “CONT_C” SIMATIC S7

PID

PID

PID

PID

SP_INT

I/O
CRP_IN PV_PER
–100 +100 %

CRP_IN = PV_PER
100

27648

PV_NORM CRP_IN

PV_NORM = CRP_IN PV_FAC + PV_OFF

PV_FAC PV_OFF

PULSEGEN

DEADBAND DEADB_W

PID
PID

INT DIF
P PI PD PID

I D



INT LMN –
LMN_P – DISV DIF

LMNLIMIT

LMN_NORM LMNLIMIT

LMN = LMNLIMIT LMN_FAC + LMN_OFF

LMN_FAC LMN_OFF

CRP_OUT
LMN

LMN_PER = LMN
100

27648

DISV

FB41 ”CONT_C” COM_RST TRUE

I_ITVAL

RET_VAL



PV_PER

SP_INT

X

LMN_PER

0.0

0.0

0.0

3-1 CONT_C



FB41 ”CONT_C” 3–1

3-1 FB 41 ”CONT_C” INPUT

COM_RST BOOL FALSE
COMPLETE RESTART

”complete restart”

MAN_ON BOOL TRUE

MANUAL VALUE ON
”manual value on”

PVPER_ON BOOL FALSE

PROCESS VARIABLE PERIPHERAL ON
I/O PV_PER I/O
”processvariableperipheralon”

P_SEL BOOL TRUE

PROPORTIONAL ACTION ON
PID PID

”proportional action on”
P

I_SEL BOOL TRUE

INTEGRAL ACTION ON
PID PID

”integral action on” I

INT_HOLD BOOL FALSE
INTEGRAL ACTION HOLD

”integral actionhold”

I_ITL_ON BOOL FALSE
INITIALIZATION OF THE INTEGRAL ACTION

”initializationof the integralactionon
” I_ITL_VAL

D_SEL BOOL FALSE

DERIVATIVE ACTION ON
PID PID

”derivativeactionon”
D

CYCLE TIME >= 1ms T#1s

SAMPLING TIME

”sampling time”

SP_INT REAL

-100.0...100.
0 (%)

or phys.
value 1)

0.0
INTERNAL SETPOINT
”internal setpoint”

PV_IN REAL

-100.0...100.
0 (%)

or phys.
value 1)

0.0

PROCESS VARIABLE IN
”process variable in”

PV_PER WORD W#16#0000
PROCESS VARIABLE PERIPHERAL
I/O ”process variable
peripheral”



3-1 FB 41 ”CONT_C” INPUT

MAN REAL

-100.0...100.
0 (%)

2)

0.0
MANUAL VALUE
”manual value”

GAIN REAL 2.0
PROPORTIONAL GAIN
”proportional value”

TI TIME >= CYCLE T#20s
RESET TIME
”resettime”

TD TIME >= CYCLE T#10s
DERIVATIVE TIME
”derivativetime”

TM_LAG TIME >=CYCLE/2 T#2s

TIME LAG OF THE DERIVATIVE ACTION

D ”time lag of the
derivative action”

DEADB_W REAL
>= 0.0 (%)
or phys.
value 1)

0.0
DEAD BANDWIDTH

”dead band width”

LMN_HLM REAL

LMN_LLM
...100.0 (%)

1)

100.0

MANIPULATED VALUE HIGH LIMIT

”manipulated value high limit”

LMN_LLM REAL

-100.0...
LMN_HLM

(%)

2)

0.0

MANIPULATED VALUE LOW LIMIT

”manipulatedvaluelowlimit”

PV_FAC REAL 1.0
PROCESS VARIABLE FACTOR
”processvariablefactor”

PV_OFF REAL 0.0

PROCESS VARIABLE OFFSET
”processvariableoffset”

LMN_FAC REAL 1.0
MANIPULATED VALUE FACTOR
”manipulated value factor”

LMN_OFF REAL 0.0
MANIPULATED VALUE OFFSET
”manipulatedvalueoffset”



3-1 FB 41 ”CONT_C” INPUT

I_ITLVAL REAL

-100.0...100.
0 (%)

2)

0.0

INITIALIZATION VALUE OF THE INTEGRAL ACTION
I_ITL_ON

”initialization value of the integral action”

DISV REAL

-100.0...100.
0 (%)

2)

0.0
DISTURBANCE VARIABLE

”disturbance variable”

1)
2)

FB41 ”CONT_C” 3–2

3-2 FB 41 ”CONT_C” OUTPUT

LMN REAL 0.0 MANIPULATED VALUE
”manipulated value”

LMN_PER WORD W#16#0000 MANIPULATED VALUE PERIPHERAL
”manipulatedvalueperipheral” I/O

QLMN_HLM BOOL FALSE HIGH LIMIT OF MANIPULATED VALUE REACHED

”high limit ofmanipulated value reached”

QLMN_LLM BOOL FALSE LOW LIMIT OF MANIPULATED VALUE REACHED

”low limit of manipulated value reached”

LMN_P REAL 0.0 PROPORTIONAL COMPONENT
”proportional component”

LMN_I REAL 0.0 INTEGRAL COMPONENT
”integral component”

LMN_D REAL 0.0 DERIVATIVE COMPONENT
”derivative component”



3-2 FB 41 ”CONT_C” OUTPUT

PV REAL 0.0 PROCESS VARIABLE
”process variable”

ER REAL 0.0 ERROR SIGNAL
”error signal”



3.2 FB42 ”CONT_S”

FB42 ”CONT_S” SIMATIC S7

PI

PI

PI
PI

PI

SP_INT

I/O
CRP_IN PV_PER
–100 +100 %

CRP_IN = PV_PER
100

27648

PV_NORM CRP_IN

PV_NORM = CRP_IN PV_FAC + PV_OFF

PV_FAC PV_OFF

DEADBAND
DEADB_W



PI
FB PI

INT
THREE_ST
PULSEOUT

DISV

FB42 ”CONT_S” COM_RST TRUE

RET_VAL



PV_PER

SP_INT

X

QLMNDN

QLMNUP

100.0

0.0

-100.0

0.0

X

0.0

0.0

X

3-2 CONT_S



FB42 ”CONT_S” 3–3

3-3 FB 42 ”CONT_S” INPUT

COM_RST BOOL FALSE COMPLETE RESTART

”completerestart”

LMNR_HS BOOL FALSE HIGH LIMIT OF POSITION FEEDBACK SIGNAL

”actuator at upper limit stop” ”high limit of position
feedbacksignal” LMNR_HS TRUE

LMNR_LS BOOL FALSE LOW LIMIT OF POSITION FEEDBACK SIGNAL

”actuator at lower limit stop” ”low limit of position
feedback signal” LMNR_LS TRUE

LMNS_ON BOOL FALSE MANUAL ACTUATING SIGNALS ON

”manual actuating signals on”

LMNUP BOOL FALSE ACTUATING SIGNALS UP

”actuating signals up”
QLMNUP

LMNDN BOOL FALSE ACTUATING SIGNALS DOWN

”actuating signals down”
QLMNDN

PVPER_ON BOOL FALSE PROCESS VARIABLE PERIPHERAL ON

I/O PV_PER
I/O ”processvariableperipheralon”

CYCLE TIME >= 1ms T#1s SAMPLING TIME

”sampling time”

SP_INT REAL -100.0...100.0
(%)

1)

0.0 INTERNAL SETPOINT

”internalsetpoint”

PV_IN REAL -100.0...100.0
(%)

1)

0.0 PROCESS VARIABLE IN

”processvariablein”

PV_PER WORD W#16#0000 PROCESS VARIABLE PERIPHERAL

I/O ”process variable
peripheral”



3-3 FB 42 ”CONT_S” INPUT

GAIN REAL 2.0 PROPORTIONAL GAIN

”proportional gain”

TI TIME >= CYCLE T#20s RESET TIME

”reset time”

DEADB_W REAL 0.0...100.0
(%)

1)

1.0 DEAD BANDWIDTH

”dead band width
”

PV_FAC REAL 1.0 PROCESS VARIABLE FACTOR

”process variable factor”

PV_OFF REAL 0.0 PROCESS VARIABLE OFFSET

”process variable offset”

PULSE_TM TIME >= CYCLE T#3s MINIMUM PULSE TIME

”minimumpulse time”

BREAK_T
M

TIME >= CYCLE T#3s MINIMUM BREAK TIME

”minimumbreaktime”

MTR_TM TIME >= CYCLE T#30s MOTOR ACTUATING TIME

”motor actuating time”

DISV REAL -100.0...100.0
(%)

2)

0.0 DISTURBANCE VARIABLE

”disturbance variable”

1)
2)



FB42 ”CONT_S” 3–4

3-4 FB42 ”CONT_S” OUTPUT

QLMNUP BOOL FALSE ACTUATING SIGNAL UP

”actuating signal up”

QLMNDN BOOL FALSE ACTUATING SIGNAL DOWN

”actuating signal down”

PV REAL 0.0 PROCESS VARIABLE

”process variable”

ER REAL 0.0 ERROR SIGNAL

”error signal”



3.3 FB43 ”PULSEGEN”

FB43 ”PULSEGEN” PID

FB43 ”PULSEGEN” PID

”CONT_C”

PULSEGEN
PER_TM

INV PID

PER_TM
FB ”PULSEGEN”

PER_TM FB ”PULSEGEN”
PER_TM FB ”PULSEGEN”

3-3



30% PER_TM FB ”PULSEGEN” 10

- FB ”PULSEGEN” QPOS
” ” 10 30%

- FB ”PULSEGEN” QPOS
” ” 10 70%

3-4 PULSEGEN

”sampling ratio” 1:10 CONT_C PULSEGEN
10%

INV QPOS 10%

CONT_C ”PULSEGEN”

PULSEGEN CONT_C 100
1%

INV CONT_C

PER_TM INV



INV INV

INV

3–5
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3-5

”SYN_ON” = FALSE

INV(
LMN



PID

MAN_ON STEP3_ON ST2BI_ON

FALSE TRUE Any

–100 %
+100 %

FALSE FALSE TRUE

0 % ... 100 % FALSE FALSE FALSE

TRUE

QPOS_P QNEG_P

Heat Off Cool

QPOS_P TRUE FALSE FALSE

QNEG_P FALSE FALSE TRUE

3–6

P_B_TM

LMN P_B_TM
PER_TM – P_B_TM

100 %
–100 %

%

=
100
INV

PER_TM



3-6
= 1

RATIOFAC

< 1

3–7

=
100
INV

PER_TM

=
100
INV

PER_TM RATIOFAC



3-7
= 0.5

> 1

=
100
INV

PER_TM

INV PER_TM

RATIOFAC
= 100

PULSEGEN QPOS_P

3–8 3–9

–100% 100%

3-8 -100% +100%



0% 100%

3-9 0% 100%

QNEG_P

On Off

QPOS_P TRUE FALSE

QNEG_P FALSE TRUE

MAN_ON = TRUE POS_P_ON NEG_P_ON
INV

POS_P_ON NEG_P_ON QPOS_P QNEG_P

FALSE FALSE FALSE FALSE

TRUE FALSE TRUE FALSE

FALSE TRUE FALSE TRUE

TRUE TRUE FALSE FALSE

FALSE Any FALSE TRUE

TRUE Any TRUE FALSE

RET_VAL



3-5 FB 43 ”PULSEGEN” INPUT

INV REAL -100.0...100.0 (%) 0.0 INPUT VARIABLE
”input variable”

PER_TM TIME >=20*CYCLE T#1s PERIOD TIME
”period time”

P_B_TM TIME >= CYCLE T#50ms MINIMUM PULSE/BREAK TIME

”minimum pulse or minimum break time”

RATIOFAC REAL 0.1 ...10.0 1.0 RATIO FACTOR
”ratio factor”

STEP3_ON BOOL TRUE THREE STEP CONTROL ON
”three–stepcontrolon”

ST2BI_ON BOOL FALSE TWO STEP CONTROL FOR BIPOLAR MANIPULATED
VALUE RANGE ON

”two–step control for bipolar manipulated
value range on” ”two–step control for bipolar
manipulated value” ”two–step control for monopolar
manipulatedvaluerange”

STEP3_ON FALSE

MAN_ON BOOL FALSE MANUAL MODE ON
”manual mode on”

POS_P_ON BOOL FALSE POSITIVE PULSE ON

”positive pulse on” QPOS_P
QNEG_P QPOS_P

NEG_P_ON BOOL FALSE NEGATIVE PULSE ON

”negativepulseon” QNEG_P
QNEG_P

QPOS_P



3-5 FB 43 ”PULSEGEN” INPUT

SYN_ON BOOL TRUE SYNCHRONIZATION ON
”synchronization on”

INV

COM_RST BOOL FALSE COMPLETE RESTART
”completerestart”

CYCLE TIME >= 1ms T#10ms SAMPLING TIME

”sampling time”

3-6 FB43 ”PULSEGEN” OUTPUT

QPOS_P BOOL FALSE OUTPUT POSITIVE PULSE
”output positive pulse”

QNEG_P QPOS_P

QNEG_P BOOL FALSE OUTPUT NEGATIVE PULSE
”outputnegativepulse”

QNEG_P QPOS_P



3.4 PULSEGEN

CONT_C PULSEGEN

3-10

PULSEGENCONT_C

LMN

PV_PER

INV QPOS_P
QNEG_P

3-10

CONT_C LMN
LMN PULSEGEN
QPOS_P QNEG_P

PULS_CTR CONT_C PULSEGEN
CONT_C =CYCLE*RED_FAC PULSEGEN 10

=CYCLE
OB35 10

3–11

PULS_CTR OB100
COM_RST TRUE



OB 100 (Complete restart)
OB 35 (10ms)

TRUE (OB 100)
FALSE (OB35)

T#10ms
200

PULS_CTR, DPULS_CTR
FB 50, DB 50

PULS_CTR, DPULS_CTR
FB 50, DB 50

COM_RST
CYCLE
RED_FAC

COM_RST

CYCLE

RED_FAC

SP_INT

PV_PER

COM_RST
CYCLE

COM_RST
CYCLE

PER_TM

INV

QPOS_P

SP_INT
PV_PER

LMN

QPOS_P

CONT_C call reduced
by RED_FAC

3-11

3-7 FB PULS_CTR

0.0 in SP_INT REAL

4.0 in PV_PER WORD

6.0 in RED_FAC INT

8.0 in COM_RST BOOL

10.0 in CYCLE TIME

14.0 out QPOS_P BOOL

16.0 stat DI_CONT_C FB-CONT_C

142.0 stat DI_PULSEGEN FB-PULSEGEN

176.0 stat sCount INT

0.0 temp tCycCtr TIME

FB PULS_CTR
STL



3-8 1
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